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Section B

1. Summary of the impact (indicative maximum 100 words)

Environmental engineering research undertaken at Durham University has led to impact in:
Governmental policies on soil health; how land is remediated using novel sustainable
technologies; and on the awareness of the effects of soil health on human health. Nationally,
the Government has been influenced by the engineering research undertaken, which helped
launch the UK'’s first ever Soil Health Inquiry in 2015. The final report from the Inquiry fed into
the UK’s 25-year Environment Plan and into the recently launched Agriculture Bill. Regionally,
the research also led to direct environmental impact when novel sustainable land remediation
technologies were successfully used to remediate and regenerate brownfield (urban) land in
Easington Colliery which is now a vibrant community garden dedicated to a WWII war hero.

2. Underpinning research (indicative maximum 500 words)

Brownfield land is wasteland, which is often contaminated with potentially toxic chemicals such
as lead and arsenic from industry. Much brownfield land in the UK occurs in cities, is of low
economic value and is left untreated, blighting our poorest communities. In 2008, Johnson won
an EPSRC Challenging Engineering fellowship for the ROBUST project (Remediation of
Brownfield using Sustainable Technologies). The vision was twofold: to develop low-cost
sustainable technologies to remediate these low-value brownfield land sites and to investigate
links between brownfield land (urban soils) and public health. Johnson focussed efforts on
regenerating brownfield land which was being failed by the system, neither being remediated
through either the planning system or the contaminated land legislation (Part IIA Environment
Act 1990). All brownfield or contaminated land can be remediated with a range of technologies;
however, their cost usually makes it prohibitive for low-value land. Local authorities actively
seek only to remediate high-value brownfield land as this can be used for housing or other
economically viable uses. The key findings of ROBUST were as follows:

1) Environmental engineering - soil health can be improved using novel soil amendment
technologies which optimise ratios of organic matter and minerals reducing contaminant
(e.g. arsenic, lead) bioavailability ([R1, R2] respectively) and improving flood resilience
[R3]. Briefly the technologies developed consist of the use of clean “waste” minerals (e.g.
residuals from the clean Water Industry which are ordinarily landfilled) in combination with
clean organic matter sources (e.g. compost) which together rebuild degraded soils,
improving “soil health” [R4].

2) Community and policy — the community-led methodology [R5] provides a cost-effective
sustainable method for tackling the many brownfield sites which blight local communities
thereby improving soil health, potentially improving public health [R6] as well as diverting



http://www.robustdurham.org.uk/index.html

waste from landfill and potentially improving flood resilience [R3]. This innovative work was
further recognised by the award of a Philip Leverhulme Prize in Engineering in November
2011.

3) Health — [R6] is the first UK study on the links between ill health and brownfield land (or
urban soils) - if you live in an area with more brownfield land, you are 14% statistically
significantly more likely to suffer from a life-long limiting iliness (such as arthritis).

A key feature of ROBUST was both regional and national engagement, involving local
communities in Durham (organisations and people such as Easington Colliery Council, local
councillor David Boyes, Northumbrian Water Group, and the Easington Colliery’s Regeneration
Partnership) as well as policy-makers in Government. Part of the workplan for ROBUST was
identification and regeneration of a low-value brownfield site using the novel ROBUST
technologies developed in [R1-R5]. This was successful and a remediated site in Easington
Colliery opened as a community garden in tribute to WWII war hero Dennis Donnini in May
2014 and has since gone on to become a vibrant part of the local community landscape. The
ROBUST team comprised Johnson, three PhD students and two Postdocs and ran from 2009
to 2014.
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4. Details of the impact (indicative maximum 750 words).

The ROBUST team’s research has led to impacts in the following areas.

Impact on environmental policy — Johnson’s research has significantly impacted the debate
at policy-making level and in Parliament on the topic of soil health. It has also impacted priorities
for members of UK Research and Innovation (UKRI). In May 2014 Johnson met with Joan
Walley MP, who was at that time Chair of the Environmental Audit Select Committee (EAC) to
discuss the links between contaminated land and ill health [R6]. Joan’s constituency of Stoke
on Trent is littered with low-value brownfield land and this research was of great interest. Joan
agreed that “this was area of policy that deserved attention” and encouraged Johnson to
engage with the next Chair of the EAC, Huw Irranca-Davies MP. After meeting with Huw in
October, Johnson pressed for the Committee to launch the UK'’s first Parliamentary Inquiry into
Soil Health and proposed a Parliamentary debate, which Irranca-Davies agreed to Chair.
Johnson advised on the Terms of Reference for the Inquiry in November 2015, specifically
recommending that as soil is an overlooked public health determinant, more research was
required to understand how we might improve community wellbeing by maintaining and
enhancing soil health. The Terms of Reference for the Inquiry were then released online on
2nd Dec 2015 [E1]. Johnson organised all speakers for the Parliamentary Panel debate,
including many who were ROBUST stakeholders such as Sarah Dack (Public Health England)
[E2] and it was advertised on the UN Food and Agriculture Organisation website [E3].

Johnson’s engineering work and engagement with the EAC led directly to be being invited
to submit written and oral evidence [E4] to the Soil Health Inquiry on Urban Soils, specifically
on: the importance of remediating brownfield and protecting our urban soils; engaging
engineers with sustainable soil management; communities using locally available “waste”
minerals and organic matter in the novel technologies developed in [R1-R5]; and most
importantly on the previously overlooked links between public health and prevalence of
brownfield land [R6]. Peter Lilley MP questioned Johnson about [R6, E4] and coverage on
Johnson’s work on this issue also appeared in the Guardian [E5].
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Photos showing Johnson (middle left) in the Urban Soils session at Government’s Soil Health
Inquiry in April 2016 and Gove (right) launching UK’s first soil health targets in Jan 2018

Johnson’s identification of the problems with low-value brownfield land not being remediated
leading to “lots of pieces of wasteland in communities of lower socio-economic
status...exacerbating inequalities” were quoted in the final report from the Inquiry [E6].

Sarah Dack (PHE) has said that the Soil Health Inquiry “instigated a more joined up policy-
making around soil....both ourselves and the Environment Agency are more joined up on the
effects to public health from soil. At the time of the launch of the Inquiry the planned 25-year
Environment Plan and Agriculture Plan were not linked and did not include for soil protection.



https://www.nature.com/articles/532037b
https://www.nature.com/articles/532037b

Since the Inquiry, soil has become a major consideration of the 25-year Environment Bill and
the recently adopted Agriculture Bill.” [E2]. Dr Wentworth (Parliamentary Office for Science and
Technology) said “Johnson’s interaction with MPs on the EAC select committee has been
instrumental in making soil management policy the focus of parliamentary interest and scrutiny,
which has subsequently influenced Government policy” [E7]. Directly after the Soil Health
Inquiry final report was released (May 2016), Johnson went on to discuss Urban Soils (and
brownfield land) with UKRI, in July 2016, leading a team of 3 academics from across the UK
(Rogers from Birmingham, Glendinning from Newcastle and Stewart from Leeds) to highlight
that urban soil health which links directly to public health [R6] was missing from UKRI’s portfolio.
NERC (Natural Environment Research Council) then took urban soil health into their remit and
their Soil Security Programme hosted a workshop on urban soils in April 2017. This resulted in
Johnson leading the submission of an “Urban Soils Highlight Topic” in May 2017, which was
accepted by NERC and launched as part of a suite of major new environmental topics in
November 2017 which has since led to several funded projects worth GBP24M. Johnson was
a member of the funding panel in 2018 [ES].

Rebecca Pow MP said: “It has taken a long time but we have turned a corner on getting soil on
the political agenda” [E9]. She launched the Sustainable Soils Alliance (SSA) in October 2017
and Johnson continues to contribute through working on its Science Panel, notably helping the
SSA launch the UK’s first ever soil health targets (launched by Michael Gove in January 2018
[E9)]). Johnson was invited to take part in the Defra workshop (Oct 2018) to help further define
these soil health “indicators” and categorise types of soils. Johnson argued successfully for
“Urban soils” (which provide vital carbon and water storage services in cities [E9]) to be a
distinct category of “healthy soils” which will form the “central plank” (George Eustice, Farming
Minister in 2018 [E9]) of the UK Government’s 25-year Environment Plan. In addition, soll
features as a “public good” for the first time in the Agricultural Bill which replaces the Common
Agricultural Policy when the UK leaves the EU. This means that landowners will receive public
money to provide environmental services like flood management and carbon storage [E9].

Community impact - the public, local authority, industry and voluntary sector organisations
in Easington Colliery, County Durham, have benefitted directly from Johnson’s research by
collectively regenerating, with the ROBUST team, a 1000 square metre brownfield site in the
village. David Boyes, local councillor said “On behalf of the community | would like to thank
you and your team for the work you have done at the site. The area was not a particularly
pleasant place to be, and certainly not one frequented too often by people from Easington. |
believe that ....the site may well be a catalyst for further regeneration in that part of the
village” [E10]. The site has indeed undergone a radical change (see photos below of before
and after) and is now a memorial community garden for a WWII veteran and a thriving hub of
activity each year, especially on the anniversary of Donnini’s death [E10].

Before and after remediationby novel ROBUST technologies shLowing original brownfield site
(left) and Community Garden (right - on WWII Hero Donnini’s anniversary in January 2020)
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version
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