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SEPA R&D Programme 2015–2016   
For More Information Contact: environmental.strategy@sepa.org.uk 
 

TITLE 
 
 

Project Description  

LIFE SMART Waste Project 
R&D – waste crime tools, 
approaches and techniques 
 

LIFE+ SMART Waste Overview 
Pollution based crime including waste crime is a serious and growing international 
problem. “Challenging” waste streams (those that are of low quality and value, or are 
difficult to treat), persistently attract criminal activities that profit at the expense of the 
environment and legitimate operators in Europe’s waste industry. These illegal 
practises are ever-changing and are not easily visible.  
For environmental and partner bodies, there are big gaps in understanding how such 
illegal markets behave and how to tackle criminal behaviour. This poses major 
challenges, but also opportunities for innovation 
 
The ‘LIFE SMART Waste’ project is a 5 year, 4.3 million Euro project co-funded by 
the EU LIFE funding programme which will provide the opportunity to demonstrate 
innovative ways to understand, tackle and reduce waste-related crime.   
It will deliver research reports, desk top reviews, assessments and evaluations to 
support the design, formulation and testing of a bundle of new and novel tools, 
approaches and techniques that SEPA and other regulators can use to identify, 
assess and target illegal waste activities. 
 
This Project is the R&D component of the LIFE+ SMART Waste Project  
Its objectives are: 

• Establish R&D collaborations with relevant universities, researchers, 
contractors, industry and/or regulators. 

• Commission R&D packages of work to: 
o Research and review (collaboratively) relevant existing and 

emerging technologies etc. in environmental and other relevant 
fields (e.g. financial). 

o Assess these against usability criteria to see if they could be used, 
adapted, mixed and matched to produce credible* new, innovative 
and cost-effective waste crime tools, approaches and techniques. 

o Identify any technological gaps and suggest how they might be 
filled. 

o Present the findings of the R&D in research reports, desk top 
reviews and assessments to support the formulation of new and 
innovative waste crime tools, approaches and techniques. 

• Commission evaluations of the new and innovative waste crime tools, 
approaches and techniques and the production of evaluation reports. 

 
The project will deliver the following:- 
Research reports, desk top reviews, assessments and/or evaluations to feed into and 
support the design and formulation of the following products: 

• A new waste market diagnostic tool which can be used by agencies to 
understand competitive behaviour in waste businesses and market trends 
that lead to illegal waste issues.   

• Innovative horizon scanning and predictive analysis approach capable of 
identifying waste crime issues. 

• Innovative financial investigation approaches. 
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• Waste flow audit approaches to detect and identify non-sustainable business 
models.  Including innovative ways to use waste flow tracking devices.  

• Innovative remote sensing techniques. 
• An innovative intelligence communications hub. 

 
Improving Lake Fish e-DNA 
Sampling Methodologies 
 
 

Environmental DNA (eDNA) methods rely on detecting trace DNA which has been 
shed into the water from organisms of interest. This offers the potential to infer which 
species are present (or have recently been present) in a particular waterbody. So far, 
most focus has been on using eDNA to provide a more rapid and accurate test for the 
presence of high profile species of interest, for example high impact invasive species, 
or particularly rare and cryptic conservation species. Newer research has also been 
successful in quantifying the concentration of DNA and lining this with the abundance 
of different species, and thereby providing estimates of community structure. It is this 
application which offers particularly interesting new areas of fish monitoring, and 
potentially ways of generating the data required for classification under the WFD.  
This project will improve lake e-DNA sampling procedures, and test their application 
in UK waters and will refine e-DNA sampling methodologies for UK lakes as part of a 
joint UK/French partnership. 
 

Applying soil indicators on 
selected SEPA 
biomonitoring sites with 
organic soils 
 
 

Nitrogen deposition has been highlighted as a major pressure and threat to certain 
habitats and species. SEPA has a legal obligation to protect habitats that are listed in 
Annex 1 of the Habitats Directive and are sensitive to activities that SEPA regulates. 
To support delivery of improved protection we need to develop risk screening and 
impact assessment methods and analytical tools which include the review and 
development of appropriate threshold values or benchmarks. 
In the past SEPA has been involved in developing assessment methods for N-
deposition impacts. Based on those SEPA has started a biomonitoring programme to 
assess N-deposition via vegetation change. In addition three indicators have 
identified and tested that show consistent response to atmospheric deposition on 
organic soils.  
 
The aim of this project is bring the different stands together. The projects will apply 
those soil indicators identified to be suitable for N- deposition on sites with organic 
soils and monitored by SEPA to establish links between atmospheric deposition, 
impacts on soil and impacts on vegetation. The outcomes of the project will improve 
understanding if soil indicators can be used as an early warning system before 
habitat/vegetation changes have been manifested. It also will feed into our 
environmental reporting. 
 

Use of carbon and hydrogen 
isotopic ratios to determine 
methane sources 
 

Isotopic analysis is an established, key ‘Environmental Forensic’ technique. It can be 
used to differentiate between methane emitted from various sources. There are many 
sources of methane, both natural and anthropogenic, in Scotland. Methane consists 
of hydrogen and carbon atoms, both of which occur in three isotopic forms (1H, 2H, 
3H, 12C, 13C and 14C). The relative isotopic concentration within a methane sample is 
dependent on the source. It is possible to characterise the various sources by isotopic 
ratio. 
Isotopic analysis has been commissioned by SEPA to support four major waste crime 
investigations and one investigation relating to stray mine gas. Collation of a table of 
baseline isotopic ratios for various methane samples taken from a range of sources 
would generate useful reference data and increase the value of this technique for 
regulatory and enforcement purposes.  
Given the value of this technique to SEPA in understanding the source of complex 
methane sources any resultant output of this project would be immediately applicable, 
particularly with regards to waste crime and unconventional gas workstreams. 
Isotopic analysis is becoming increasingly valuable in providing data for 
environmental investigations. We have already noted this where we have used this 
technique to attribute methane sources to modern or geological sources (i.e. waste 
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degradation v coal bed sources).  This research will allow SEPA to further develop 
the applicability and usefulness of this technique and broaden and strengthen our 
capabilities in environmental forensic science. 
The aims of this project will be to isotopically characterise methane sampled from a 
number of anthropogenic and natural sources across Scotland, allowing SEPA to 
better utilise outputs of isotopic analysis in future investigations. 
 

Ecological indicators of flow 
pressure: further 
developments 
 
 
 
 
 

A key priority of the UK Technical Advisory Group on the Water Framework Directive 
(WFD) is to develop a biological metric that can be used to quantify the impact of 
water resources pressures, and hence for classification. The invertebrate LIFE index 
is seen as the most promising metric, but further work is needed to develop it into a 
fully WFD-compliant tool. This includes establishing a methodology for deriving new 
predictive variables, determining performance in different river types, and establishing 
class boundaries. The aim of this project is to address these issues, in collaboration 
with the other UK environment agencies. 

Strathard Ecosystem 
Services Project:  
Environmental benefits from 
integrating land and water 
management 
 
 

Project Objectives:  
The overall aim of this project is to apply an ecosystem services framework to identify 
land management solutions to address flood risk and deliver benefits for ecosystems 
and their services in a changing climate. The project partners* have agreed the 
following project objectives: 
• To apply and adapt SEPA’s ecosystem services framework to integrate flood 

risk, river basin planning and other land management objectives in the Strathard 
catchment. 

• To identify  opportunities and address policy and operational issues to enable a 
joined up partnership approach to support delivery 

• To engage stakeholders and the community in recognising the importance of 
ecosystem services, and contributing to  decision making in identify land and 
flood management solutions to deliver multiple benefits for environment and 
society 

• To identify and trial land management and natural flood management measures 
in the Duchray catchment to reduce flood risk 

*Loch Lomond & Trossachs National Park, Stirling Council, Forestry Commission Scotland, 
SNH, Comer Estates, SEPA 

From Risk Screen Values to 
Regulatory Standards: A 
New Approach for Surface 
Water Dependent Wetlands 

This project, a collaboration between SEPA and SNH, to develop regulatory water 
level and quality standards for surface water dependent wetlands and to establish a 
research infrastructure which will provide the data that will be used to identify the new 
standards for Surface water dependent wetlands which are protected under the WFD 
and more specifically in Scotland through WEWS.  They can also be included under 
natural flood risk management options and are an integral part of many Natura2000 
sites.  
Recent research evidence has been analysed and has provided us with a conceptual 
and functional understanding of wetlands (Sniffer ER37). This work has also provided 
us with risk screen values but as yet we have not sufficient evidence to identify 
regulatory standards. This project will expand our knowledge base to such a level that 
we can determine regulatory standards for surface water dependent wetlands.  
These standards will be used to evaluate hydrological changes due to proposed 
development or licencing such as hydropower applications, flood risk management 
decisions, RBMP measures and will support SNH in their site assessment and 
management work.  
The data and regulatory standards produced will be used to transform the current 
hydroecological risk screen values for Scottish surface water dependent wetlands to 
regulatory standards in case-work assessment for planning and regulation and will be 
used to define ‘wetland GBRs’ for water levels. 
 

Public engagement to inform This project will carry out a process of public engagement which:   
1. Through deliberative workshops or other techniques informs SEPA’s corporate 
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SEPA’S Corporate Strategy 
 

strategy development and future work by exploring: 
a. What people value in their environment (setting environmental priorities) 
b. How the environment should be considered in decision-making 

2. Trials longer term methods of engaging a wider group of stakeholders in the lead 
up to and during the formal public consultation that will be held towards the end 
of the strategy development process.  This may, for example, include an on-line 
public discussion and a follow-up deliberative workshop based on the contents of 
the published draft Corporate Strategy, running concurrently with SEPA’s formal 
public consultation in August 2015.  These methods will constitute an additional 
means of engaging society in our mid/long term business planning. 

3. Briefly reflects on the efficacy of the methods used with a wider audience to help 
shape SEPA’s future business priorities. 
 

By focussing on these areas, the research will: 
1. Secure involvement of a cross section of Scotland’s people in our strategy 

formulation; 
2. Provide new information to help inform both strategy development and wider 

activities both in SEPA and potentially across the ENFOR agencies; 
3. Trial new ways of working which place more emphasis on understanding 

and responding to the needs and aspirations of the people of Scotland; 
4. Test and evaluate the process of engaging with the people of Scotland in 

our strategy work in order to inform SEPA of how such approaches may be 
able be applied elsewhere as part of our commitment to public service 
reform. 

5. Help SEPA to develop a Corporate Strategy which genuinely reflects the 
concerns and needs of the Scottish people.    

 
Tools and Guidance for 
assessing ‘well-being’ in 
environmental 
regulation                           
                                                

The Regulatory Reform Act 2014 amends the Environment Act 1995 and underpins 
SEPA’s business. The Act requires SEPA to consider ‘wellbeing’ in addition to ‘health 
risks’ in carrying out its primary role. Further, the proposed Statutory Guidance which 
implements SEPA’s general purpose, expects SEPA to take health and wellbeing into 
account in decision making and regulatory activity, amongst a number of other 
expectations listed in the guidance. The 2008 guidance on health risks assessment 
understandably does not include wellbeing aspects of health and would need to be 
updated.   
The aim of this project is to develop an appropriate and necessary guidance, with 
tools and training that will assist SEPA staff deal with wellbeing aspects of health in 
decision making. This will include looking at ecosystem services, planning advice in 
relation to the human health and planning decision in order to have a transparent and 
consistent understanding of the meaning of wellbeing in relation environmental 
regulatory decision making.   
The research outputs will include:- 

• Guidance documents 
• Assessment tool-kit  
• Training materials for staff 
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