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1 Introduction.
1.1 The purpose of this report is to outline and detail the findings of investigations carried out as to
the movement of contaminants into mine workings that may exist beneath the Acid Tar Pits site,
Cinderhill, Derbyshire. This examination of data and information will ascertain the effects, if any,
that the contamination from the Tar Pits has caused or if any pollutants from the site currently are
infiltrating minewaters beyond the site.
1.2 The research carried out has included visits to the site, the Environment Agency, Nottingham
offices, Derbyshire County Records Office, Matlock and the library at British Geological Survey,
Keyworth. Research has examined many web sites, those most relevant are detailed in the
Bibliography, individuals have been interviewed to gain local perspectives and understanding.
1.3 The acid tars (the waste material from re-refining of used lubricant oils) that make up much of
the material of concern, plus other industrial matter including foundry sands, were deposited in
deep clay pits over a number of years. There is no record of exact quantities of material brought to
the site (Banks et al. 1998, suggests over 60,000 cubic metres) but the condition of the land and its
contamination witness to a wide variety of substances. The sources of much of the waste material
tipped into the site are known.
1.4 This report considers the hydrogeological makeup of the ground under and around the site to
understand the possible movement away from site via dynamic water movements within the
minewaters of the abandoned mines workings that existed from the eighteenth and nineteenth
centuries. These workings being known to have been linked via workings that interlink across the
borders of Nottinghamshire.
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2 The Site.

Fig.1.The site. (Google Maps 2017)
2.1 The site was a clay pit underlain by worked coal seams. These coal were likely to have been
reworked as the clays from the site were removed. The original clay pits and tar pit depository was
dissected by the building of the A38 in the 1970s. The deposition of acid tars had started on the site
prior to the licence being granted in 1972 and prior to the cutting for the new road through the site.
2.2 The main acid tar pits site is set on land directly bordering the A38 road on its western edge,
which when developed was driven through a portion of the site that was already contaminated to
some degree. This resulted in the shallow cutting of the north bound carriageway leaching tar like
material which needed to be removed from the side of the carriageway. The land to the west of the
A38 was cleared of much of the tar disposed of on/in it and placed to the east of the road.
2.3 The lands surrounding the site on its other three sides (Fig. 7) have been opencast with the coal
measures removed. The site was considered for formal open cast coal extraction but the knowledge
that the coal seams within the site had been removed to some depth and the presence of the acid
tar pits made it an uneconomic option.
2.4 The landform of the present site is made up of little if any natural strata above the Wingfield
Flagstones. The majority is consisting of made ground, the waste material from the clay pit,
mudstones, clay waste from the brick and clay product manufacture and fractured sandstones from
between the coal/clay beds. This makeup though apparently not laid down in an engineered manner
(Banks et al) is compacted to some degree, by weight and time.
2.5 To the western edge of the site towards the A38 road there is an exposed sandstone bedding
plain, believed to have been exposed by the winning of clay and Mickley coal in this part of the site.
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Further towards the east of the site the lower, Kilburn coals are likely to have been accessed due to
the earlier deep mine workings collapsing or subsiding and fracturing the overlying sandstone cover.
2.6 There are no definitive working plans of the clay and coal workings of the site publically
accessible.
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3 Geology.
3.1 The geological condition of the area is reasonably simple with all strata showing conformity in
dip, the direction being west or south west to east to north east at a gentle incline. This is well
demonstrated by the section of strata drawn in 1908 below.

Fig. 2. Cross section across the site with its continuation demonstrating the dip and conformity of
the sequence of strata. The scale is from the original and should not be taken from this document.
(Gibson et al, 1908)

3.2 The cross section demonstrates the continuity of the strata of the lower coal measures that
underlies the site and is generally of a similar nature across the area. The nature of the coal
measures is shown as a series of seams that outcrop across the district and generally along the
border country between Derbyshire and Nottinghamshire.

Fig. 3. Outcrop of coal seams at or close to the surface are signified by the purple lines. The dark line
shows the approximate line of the section above (Fig. 2). (© Coal Authority base map.)
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3.3 The coal seam sequence of strata are underlain by the Wingfield Flagstones sequence of
sandstones that are found throughout Derbyshire, South Nottinghamshire and into Leicestershire
underlying the Kilburn coal sequence. This top band of sandstone is the first main sandstone that
forms part of a significant sandstone-dominated sequence. The Wingfield element of which is up to
60 meters thick.
3.4 The interbedded and intervening strata of the coal sequence in this region are made up of
mudstones, shales and thin sandstones, thin coals and clays of a variety of qualities, from course fire
clays to that which was suitable for the manufacture of sanitary and salt glazed ceramics both for
the building trade and general utility market.
3.5 Gibson et al states that the clays used at the potteries at Denby and at Rowson Green
(Maddock’s Brick-pit and producer of sanitary pipes) contained ‘carbonate of lime which rendered
the ceramics liable to fuse in glazing’.
3.6 The borehole log (British Geological Survey) of two sites along the planned route of the A38
(rerouted in the 1970s) concur with the section and show no evidence of contamination in 1971
when they were sunk (Borehole records Appendix I).
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4 Site History.
4.1 The history of human activity on the site is demonstrable over a 150 to 200 year period. The
maps in fig. 4 and fig. 5 show the site and surrounding land use from 1887 to 1913. The maps further
demonstrate mining activity that had already ceased in the sites marked ‘old coal pit’ or ‘air shaft’

Fig. 4. 1887 Ordnance Survey.

Fig. 5. 1913 Ordnance Survey.
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4.2 The surrounding landscape of the site has been remarkably altered. The whole sequence of coal
having in great part been removed by opencast operations from the 1970s through to 2007. (Fig.7)
4.3 Mine shafts will have been either physically removed by opencast coal extraction or during the
working of the clay pits. During clay removal any coal that might have been won would have been
burnt, firing the kilns onsite. Some shafts may be conjectural. Prior to 1877 no final survey was
required when a mine was shut or abandoned, after that date such reports were mandatory. Several
slightly different surveys may have been lodge with the regulatory government office hence in
places, as on the digital map below there appear to be several shafts or adits close by or on top of
each other. [It is though poor practice to expect miss representation and for the sake of all involved
in any investigation expect plans to be accurate till they may be proven otherwise].

Fig. 6. The Xs represent known mine entries to the coal measures beneath the surface. The red Xs
are mine shafts, whilst the green are drift entries, brown were ‘gutter’ entrances. (© Coal
Authority/Ordnance Survey)

4.4 Within the site area there would appear to be four shaft entries and four adit entries. On the
1887 Ordnance Survey one ventilation and one coal shaft are noted. This discrepancy need not
confuse the issue that much of the site may have been worked, at least at shallow depths,
extensively. Mine abandonment plans were consulted at the Coal Authorities Mine Records Office at
Mansfield. (See section 5.)
4.5 Derbyshire County Council granted planning permission for various opencast clay, coal and stone
workings in April 1961. Belper Rural District Council granted planning permission in August 1972 to
tip tar wastes and ash in quarried clay pits on the site. It is known that other materials, including oilsaturated Fuller’s Earth and foundry sand were deposited with the tar. Attempts to stiffen stabilise
and/or neutralise the tar have been made by addition of lime and ash. Acid tar disposal continued up
to August 1977 when the County Surveyor refused a licence (under the Control of Pollution Act
1974) to continue tipping. Permission to continue clay working after 1980 was refused in order to
allow reinstatement of the site to commence and to prevent damage to the existing tar pits by
further clay extraction works. When deposition of the acid tar wastes ceased, the pits were covered
with a variety of waste materials. (Site history outline taken from Amber Valley Borough Council
document 504 9217/077/mw/31384 of 2007)
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4.6 There is both anecdotal and land contamination evidence that tars and other materials were
disposed of onsite prior to the licence to receive waste was granted in 1972.
4.7 A planning document (see bibliography http://info.ambervalley.gov.uk/docarc/docviewer.aspx
?docguid=4533b60301824dc6a8248d28fbac8)33c) which outlines findings from several investigation
boreholes put down during research carried out on behalf of Amber Valley Borough Council so as to
better understand the nature and dimensions of the contamination across the site and beyond. This
document is descriptive of the operational standards that the site was operated under. Nothing
within the document raises issues for the present proposals for the site but demonstrates poor
standards of waste handling.
4.8 The Environment Agency historic landfill register shows the site plus a small subsidiary landfill
known as Slaters Pipeworks which started operation in 1930 and continued after the pottery closed
as an depository of foundry waste. (Appendix II)
4.9 The green Xs shown on Fig. 6 denoting drift entrances to mines show mine entry following the
coal measures from the outcrop or close to the outcrop.

Fig. 7. Open caste coal extraction areas marked in solid grey. © Coal Authority/Ordnance Survey.
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5 Mine Records.
5.1 Plans of the historic mines of the area were accessed at the Coal Authority, Mansfield.
5.2 There were documents lodged at the Coal Authority that related to disputed coal horizons that
had been mined between 1877 and 1884. The plans were lodged with the Home Office originally in
1894. These disputed seams appear to relate to workings beneath and bordering the site. (See
appendix III.
5.3 The coals worked were from old mine entries visible in Fig. 4 and 5. These entries appear to have
been originally sunk in the late 1700s or early 1800s. The use of a pumping shaft suggests that this
was an additional sinking of 1840s to 1850s when the Cornish Pumping engines first became
generally used in the area to dewater the coal workings.
5.4 The mining of coals on site targeted the Kilburn Seam and the Mickley, the two main seams
beneath the site and the lowest productive seams to the east of the area.
5.5 In other documents the Kilburn Colliery Co. noted that the coal mined from one shaft was
accessed via a shaft 256 feet above sea level, the pit 52 feet deep and floor of workings 206 feet
above sea level. This equates to accessing the Mickley Seam.
5.6 The plans noted pumping shafts and a mine discharge to the tributary of the Bottle Brook with a
lagoon or reservoir close to (north of) its confluence with the Bottle Brook which later was
developed as a washery or other water reservoir used into the 20th century. (The lagoon still exists.)
5.7 The surrounding opencast coal extraction sites removed the majority of the coal measures
beneath the area to the underlying rock.

Fig.8. Geological map of site and surrounding area (Geological Survey 1898).
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6 Minewater Management.
6.1 The need for minewater management on the Derbyshire Nottinghamshire borders and at sites
across the closed coalfields of the UK is because after closure mines begin to fill up with water and
contamination. If not monitored and controlled many mines and coalfields eventually fill with water
and overtop, shedding their contaminated floodwater into the natural environment.
6.2 If water is building up at depths that water may rebound, not to the natural surface environment
but to the aquifers that, as in Nottinghamshire overlie large areas of the coalfield. This infiltration
could cause damage to the regions public water resources.
6.3 The Coal Authority pump minewater from the coal measures of the Derbyshire Nottingham
border to regulate the spread of flooding further to the east, into the deeper mine workings of
Nottinghamshire. This pumping also minimises the risk of mines closer to the outcrop over topping
or a historic sough or drainage adit inadvertently draining a mine system to the natural environment.
6.4 The pollutants that may be encountered from mines in the region of the Derbyshire Nottingham
borders are metals (including aluminium, iron, manganese, zinc and others), chlorides and acidity).
6.5 The Coal Authority maintains pumping operations at Moreton, A Winning and Woodside. The
nearest and geologically adjacent (directly down dip of the strata) of the site is the pumping and
treatment works at A Winning. This pumping station maintains water levels at around the 70metre
level below ground surface. The water is discharged via a set of reedbed treatment lagoons and
discharges to the Normanton Brook.
6.6 Prior to the Coal Authority building a reed bed treatment system to treat the minewater
discharge at A Winning the site used oxygenation to remove metal contaminants from the water.
The site was run by British Coal, RJB Mining and UK Coal. Pumping rates averaged at 657 gallons per
minute.
6.7 The Environment Agency and the Coal Authority monitor the discharge at A Winning and have
done so for many years. The only problem with the discharge water quality being elevated chloride
levels which are a natural feature of the waters in this part of the coalfield.
6.8 No hydrocarbons or other contaminant has been noted from the A Winning minewater discharge
or from any other pumping station which might be hydrologically linked to the Cinderhill site.
Analysis has been carried out at the Derbyshire Nottinghamshire border sites for more than 25
years.
6.9 The pumping station at Woodside is noted by Banks et al (1998) as being in direct continuity with
the mines of the area under investigation. The operation of Woodside takes drainage from several
closed collieries in its surrounding area. The water from this pumping station has not recorded any
signs of oil based contamination. The station has in the past been known to pump 2245 gallons of
water per minute via settlement lagoons to the Nut Brook (a tributary of the River Erewash)
(Awbery).
6.10 The movement of contaminants within minewater once in the minewater flow environment is
known to be rapid and in a matter of days from entry into the flooded workings on the outcrop
would demonstrate its presence at the pumping station discharges. The seepage of acid tars, if there
was a pathway would have displayed their presence some years ago.
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7 Conclusions.
7.1 The theory of contamination from the acid tar pits passing into the minewaters of the area or via
movement through the surrounding strata/made ground of the site laterally is unsubstantiated. Risk
of pollutants moving via the underlying sandstones should also be considered unlikely: Dumpleton in
his paper (Coalfield closure and environmental consequences – the case in south Nottinghamshire,
2002) notes that waters (or toxic materials) are unlikely to permeate through the sandstones due to
their poor interconnectivity between the sandstone horizons.
7.2 The understanding that opencast coal operations surrounding the site is helpful. The opencast
operations removed coal from all the seams in such shallow coal measures as in the surrounding
area and in so doing removed the remains of most if not all of the historic deep mine workings. Any
such remnant workings will be fragmentary and not in any way in connection with other portions of
the historic underground workings.
7.3 The site as originally developed as a clay pit will have left margins of clay compacted around the
edges of the site that have acted as a barrier to contamination. This informal barrier though not
engineered will be stronger with depth due to the undamaged compaction of material.
7.4 There is no apparent general groundwater table or groundwater flow across the site due to the
makeup of the site’s ground structure. There may be small, isolated, perched systems of limited
capacity. The water that may be found in exploratory boreholes will be localised perched
groundwater or surface water drainage.
7.5 The present site is not, as might be suggested by some as a ’time bomb’ with acid tars entering
the old mine workings beneath the site and as such entering the mine drainage fed water table. The
pumping of this part of the coalfield is swift in its demonstration of changes in water chemistry at
the pumping stations. No such chemical adulteration of the minewater from A Winning or Woodside
has been affected.

Notes.
1. Clean Rivers Trust has studied the minewaters of the Derbyshire Nottinghamshire exposed and
concealed coalfields for 25 years, contamination such as those that might be expected from acid tars
and other petrochemical adulteration (such as PAHs) have not been found in non-active colliery
waters analysis. Such contaminations were often present in operational collieries where oils and
greases were commonly used.
2. Across the whole site of development there may be other mine entries that are not demonstrated
by BGS or Coal Authority plans.
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Appendices.
I
Borehole records, A38 construction 1971.

The plan above shows the site outlined in orange. (British Geological Survey)

18

Borehole 1
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Borehole 2
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II
Environment Agency Historic Landfill Record.

Historic landfill (Grid reference: X: 437,682.42; Y: 346,966.31)
Site name

Cinderhill Farm

Licence no.

First waste
received

Site address

Kilburn, Belper, Derbyshire

05 FEB 1973

Last waste
received
30 JUN 1981

0

Types of waste buried:

A 'Yes' is shown in the right hand box where there is evidence that the type of waste may have been
buried. If there is no evidence or no data currently available, then the box is left blank.
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Inert:
Waste which remains largely unaltered once buried such as glass, concrete, bricks, tiles,
soil and stones.

Yes

Industrial:
Waste from a factory or industrial process. It excludes waste from mines, quarries and
agricultural wastes.

Yes

Historic landfill (Grid reference: X: 437,904.71; Y: 347,124.92)
Site name

First waste
received

Last waste
received

31 DEC 1930

30 APR 1994

Site address

Slaters Pipeworks

Denby, Derbyshire

Historic landfill

Site details
Site name

Slaters Pipeworks

Site address

Denby, Derbyshire

Site operator

Parker Foundry Limited

Licence no.

0

Types of waste buried:

A 'Yes' is shown in the right hand box where there is evidence that the type of waste may have been
buried. If there is no evidence or no data currently available, then the box is left blank.
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Industrial:
Waste from a factory or industrial process. It excludes waste from mines, quarries and
agricultural wastes.

Yes

Household:
Waste from dwellings of various types including houses, caravans, houseboats, campsites,
prisons and wastes from schools, colleges and universities.

Yes
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III
Lowe V Small (Mine Litigation Plan)

The above plan is of disputed workings between (the late) W Drury Lowe Esq and Messrs Small in
lands controlled by the Kilburn Colliery Company and the Denby Iron and Coal Co Ltd 1897. It would
appear that W Drury – Lowe Esq was the owner of one of the original mines in the area.
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