
 

 
Scraping soil to restore calaminarian grassland 
 
Calaminarian grassland is a species rich 
grassland community found on mining spoil 
(across the UK with concentrations in 
Somerset, Derbyshire and Cumbria) and 
alluvial deposits (in Northern England) with 
high levels of lead, zinc, cadmium, nickel, 
chromium, manganese and calcium. As 
calaminarian grassland is restricted to 
contaminated soil, it never occurs in large 
quantities and is always part of a grassland 
mosaic. Over time these deposits have 
become buried beneath topsoil at Wydon 
Shingles SSSI, Burnfoot Shingles SSSI and 
Williamston SSSI, all in Northumberland, 
which has resulted in the decline of species 
associated with the mine spoil and a 
reduction in the extent of this rare grassland 
community. Management of calaminarian 
grassland is difficult, as the high levels of 
heavy metals makes grazing impossible. The 
aim of the management was to link and 
expand the areas of calaminarian grassland by 
removing top soil and exposing the underlying 
contaminated sediments. 
 
All proposed areas for soil removal were 
surveyed thoroughly to ensure no existing 
species indicative of calaminarian grassland 
were already present. A series of scrapes 
were created to restore the conditions that 
these plants require. Soil was removed using a 
Bobcat 2.5 tonne mini-excavator where there 
would not be any effect of using heavy 
machinery on existing calaminarian grassland. 
The turf/soil was removed by hand where it 
was felt that target species/vegetation 
communities could be detrimentally affected. 
Following the excavations, all of the turf was 
searched to ensure no calaminarian species 
were removed by mistake 
 
Plug plants were grown from locally harvested 
seed (from calaminarian sites along the South 
Tyne). Seeds were sown in a mixture of non-
peat based compost (wool and bracken 
compost) and sand/gravel in a 1:1 ratio. Each 

plug was grown-on for a minimum of a year to 
establish a good root system. To grow plants 
that could withstand periodic and short-term 
drought, the plants were not over-watered 
once germinated to encourage good root 
systems.  
 
All works to statutorily designated sites were 
carried out under licence from Natural 
England. All soil removal was undertaken 
outside of the Environment Agency’s flood 
risk zones and no contaminated sediments 
were taken off-site. As such, no consents 
were required for this work from the 
Environment Agency.  

 

Volunteers planting native plug plants at Williamston  
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Williamston SSSI 
 
Williamston SSSI had a small area (0.55 ha) of 
calaminarian grassland, and is located on the 
South Tyne river.  
 
Prior to soil removal, surrounding trees were 
felled to reduce shade. Topsoil was removed 
to a depth of approximately 30-50 cm 
exposing the contaminated river gravels, 
which were characterised by a mixture of 
cobbles, gravels and sand, with a low content 
of organic-matter and top soil. Soil removal 
was carried out outside of the main 
vegetation growing season to ensure any that 
any target plants within the working area 
would not be damaged, and to avoid 
disturbing any nesting birds during the scrub 
and tree removal.  
 
The area of soil removal was carried out 
approximately 30 m away from the existing 
area of calaminarian grassland. Due to the 
large gap, there was considered to be a low 
possibility of natural regeneration. Plug 
planting of key species was used to encourage 
the colonisation of species in the scrapes 
where the underlying soil conditions were 
suitable for their survival. 
 
Plug plants were transplanted at a density of 
approximately 7 species per square metre. 
The species planted were mountain pansy, 
alpine pennycress and spring sandwort. 
Experience elsewhere has shown that a lack 
of water straight after transplantation 
resulted in lower success of plug plants 
establishing in shallow/sandy soils, such as 
those found in calaminarian grasslands. To 
minimise the risk of drought, all plug plants 
were thoroughly watered and transplanted at 
times when rain was forecast. Each plant was 
‘mulched’ with a small amount of grassland 
cut from around the site. This created a 
humid environment around the root and 
reduced leaf evaporation. The mulch was 
removed after a week to ensure no additional 
nutrients entering the soil and that the plug 
plant was not shaded. This also exposed the 
surrounding soil encouraging germination from 
shed seed in the future.  
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Burnfoot Shingles SSSI 
 
Burnfoot had a much larger area of 
calaminarian grassland.  Scrub woodland had 
established on most of the site shading and 
reducing the remaining calaminarian 
grassland communities, so that they only 
existed as small areas in a 1.6 ha mosaic 
grassland. The work carried out on site aimed 
to expand the area of calaminarian grassland 
tenfold, from 50 m2 to 510 m2.  
 
Shallower and deeper areas of rich topsoil 
were removed; between 5-50 cm depth. No 
plug plants were introduced to the cleared 
areas as there was calaminarian grassland 
immediately adjacent providing a source of 
seeds. Surveys carried out one year after the 
scrapes were created showed little re-growth 
of non-calaminarian species, indicating that 
heavy metal levels remained too toxic in the 
exposed sediments for most species to 
survive. Spring sandwort and alpine 
pennycress were recorded in this first year. 
These plants were found in the centre of the 
soil stripped areas, and they are likely to have 
grown from the existing seed bank.  
 
Wydon Shingles SSSI 
 
Wydon Shingles SSSI is a 2.5 ha site with a 
large area of existing calaminarian grassland. 
Good quality calaminarian communities 
existed in areas with very shallow or no 
topsoil. Between these patches of 
calaminarian grassland, there were ‘lenses’ of 
deeper uncontaminated flood sediments and 
topsoil. An independent grassland consultant 
specialising in calaminarian grassland, 
Dr. J. Simkin, had studied Wydon Shingles for 
approximately 15 years prior to the works and 
advised that the lenses had expanded over 
this period of time to the detriment of the 
calaminarian species. Removal of the topsoil 
in the lenses was undertaken in late 2016 to 
expose the sediments. The management work 
was considered essential to maintain the 
existing areas of calaminarian grassland which 
were becoming more fragmented as the 
‘lenses’ increased in size. The depth of soil 
removed was between 5-35 cm; the majority 
of which was the turf.  
 

In order to avoid all areas of existing 
calaminarian grassland and any species 
associated with the community, each area of 
calaminarian grassland was clearly marked 
using canes. This was undertaken during the 
previous year’s growing season before the 
work was carried out, and immediately before 
scraping the soil. Each section of ‘lense’ 
removed was checked again for any species 
just in case any plants were missed.  
 
No plug plants were transplanted into the 
scrapes at Wydon Shingles SSSI, and 
monitoring is ongoing to assess how quickly 
calaminarian species germinate from the soil 
seed bed and colonise from surrounding 
existing calaminarian grassland. 


