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Table 3. Reported progression of colliery spoil tipping on County Durham
foreshore (Posford Duvivier 1993)

Foreshore dump site ~ Commencement of tipping  Cessation of tipping

Dawdon Bankside 1910 1991
Dawdon Blast Beach Pre 1900 1987
Easington 1920 1993
Horden 1922 1984
Blackhall 1924 1974

Beach foreshores, where it was tipped over the cliff and then
spread by bulldozer. Waste at Easington, Horden and Blackhall
was tipped directly onto the beach from aerial flights.

Much of the tipping occurred prior to the introduction of
environmental regulation and therefore went undocumented.
It has been estimated that around 40 million tonnes of
colliery waste had been tipped in total on the County Durham
beaches by 1970 (Hydraulics Research Station 1970). At the
peak of tipping, in 1983, over 2.5 million tonnes of
waste were tipped in one year. Other literature indicates
that at least 100 million tonnes of colliery waste were dumped
into the sea off County Durham, at both foreshore tipping
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Fig. 7. Horden Spoil Beach. Note the
wide spoil beach at the toe of the sea
cliffs.

grounds and in offshore dump sites (Durham Heritage Coast
2002).

CEFAS records of the ‘volume of solids’ tipped onto the
shore between 1976 and 1995 are used to show the trends
over this time (Fig. 8). It should be noted that all of the
tipping at Blackhall went unrecorded before its cessation in
1974. Also, only the cumulative volume of solids tipped
along the Durham coastline was recorded prior to 1985, but
after that date the tipping at individual sites was recorded in
addition to the cumulative total. By that time, tipping had
ceased at Horden, so only deposits at Dawdon Blast Beach,
Dawdon Bankside and Easington Foreshore are shown as
individual quantities post-1985 in Figure 7.

Turning the Tide

In 1974, a decision was taken by the local (district and
county) authorities to stop colliery waste tipping as soon as
alternative means of disposal were found. By then, the
coastline of County Durham was run-down and neglected
after experiencing around a century of tipping. A manage-
ment plan produced in 1982 (Durham County Council &
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Fig. 8. Colliery waste disposal on the
foreshore of County Durham (1976 —
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Easington District Council 1982) advocated policies for
cleaning-up the beaches. Some policies were implemented,
but beach tipping continued. In 1990, it was confirmed that
the authorities would not renew licences for dumping waste
and colliery tailings after 1995. Tipping on the County
Durham coastline actually stopped in 1993 as a result of
pit closures.

When the end of tipping was in sight, a management plan
was developed to return the shoreline to its natural character.
A study was initiated to identify the management issues and
potential impacts, both beneficial and adverse, of the
cessation of tipping colliery waste on the beaches (Posford
Duvivier Environment 1993). A crucial part of this work was
to develop a comprehensive understanding of the shoreline
processes and related characteristics of cliff erosion (Posford
Duvivier 1993).

Following the cessation of tipping, marine erosion began
to remove spoil from the beaches, bringing them back to their
pre-tipping position over subsequent years and decades,
whilst simultaneously dispersing eroded tipped spoil into the
wider North Sea. As part of a programme to improve the
environment and amenities of East Durham, the Turning the
Tide project commenced in July 1997 and ran until March
2002. One of its aims was to improve the beaches along the
18 km coastline of County Durham by removing derelict
structures (e.g. conveyors and the concrete towers), debris
and rubbish. The work of the Turning the Tide project is now
being continued by the Durham Heritage Coast.

Historical changes in the shorelines

For this paper, digital historic maps at 1:10 000 scale were
georeferenced and analyzed in a Geographical Information
System (GIS) for the Lynemouth frontage and for a large
section of the County Durham coastline. These historic
maps, covering dates in the 1860s, 1960s and the 1980s, were

compared with the present day digital orthorectified Ordnance
Survey (OS) maps to depict areas of change along the
frontage. It should be noted that due to the mapping scales
used and the inherent limitations on accuracy associated with
both the georeferencing process itself and the digitizing of
lines marked on historic charts, errors in mapping position of
the order of £10 m may be expected. Figure 9 is used to
exemplify the changes observed, by reference to Lynemouth
Bay in Northumberland and Blast Beach, Hawthorne Hive and
Shippersea Bay in County Durham. It can be seen that the
scale of changes in shoreline position is substantial and
extends well beyond the potential errors in assessment due to
georeferencing and digitizing, and can therefore be considered
as representative of true historic changes.

Lynemouth

At Lynemouth, the 1865 shoreline followed an embayed
alignment between adjacent rock headlands. The River Lyne
flowed to the sea to the immediate south of Lyne Hill.

By 1966, the shape of the coastline had changed
dramatically, with sediment infilling the previous embayment
to create a more linear shoreline. The line of mean high water
prograded seawards markedly through the whole bay, most
especially in the vicinity of the mouth of the River Lyne and in
Lyne Sands to the south, due to tipping of considerable
quantities of colliery spoil. Two tipping conveyors were
marked on the 1966 map as being present north of Lyne Hill.

At Lyne Hill, the high water mark moved 125 m seaward
between 1865 and 1966. At the northern end of Lyne Sands,
just south of the mouth of the River Lyne, the progradation was
in excess of 400 m. Further south, along Lyne Sands, the high
water marked moved seaward, leaving the dunes stranded.

By the 1980s, the shoreline had prograded further still
through the whole bay, but again most markedly from Lyne
Hill south along Lyne Sands. At the point of greatest change,
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Table 4. Summary of spoil tipping and historical shoreline changes at Lynemouth

Epoch Approximate mass tipped (tonnes)

Maximum change in shoreline position

1865 —1966

1865 and 1933 is unreported)
1966 to mid-1980s
mid-1980s to 2016

6 million (Note that records began only in 1934 and therefore tipping between

18 million (Note data gap in records between 1973 and 1975 inclusive)
4 million (Note that there has been no tipping from 2001 to date)

400 m seaward advance

115 m seaward advance
25 m landward retreat

Table 5. Summary of spoil tipping and historical shoreline changes at Blast Beach

Epoch Approximate mass tipped (tonnes) Maximum change in shoreline position
1861 - 1967 Unknown (No records exist) 150 m seaward advance
1967 —1985 Unknown (Note 15 million tonnes total tipped between 1976 and 1984 in the 115 m seaward advance
whole of County Durham)
1985-2016 10 million (Note that there has been no tipping from 1992 to date) 75 m landward retreat

in the immediate vicinity of the mouth of the River Lyne, the
high water mark moved seawards by around a further 115 m
compared to the 1966 mapping, marking a progradation of
just under 500 m at this point since 1865. By this time,
Lynemouth power station had been constructed (in 1972) on
reclaimed land at the northern end of Lyne Sands, covering
part of the stranded dune links and part of the spoil beach.

By the time of the present-day OS mapping, the high water
line had retreated landward by around 25 m at the point of
discharge of the River Lyne and by a similar distance
immediately in front of the power station. These historic
changes are summarized in Table 4.

Durham

Changes along the Durham coastline are similar to those
described for Lynemouth, with a pattern of initial substantial
progradation of the shore followed by more recent recession
since cessation of tipping. This is exemplified by Dawdon
Blast Beach in Figure 9, but is common also for other
frontages within the county.

Lynemouth (1aCMBC03b)

11

In 1861, the foreshore now called Dawdon Blast Beach
was a very well-defined embayment between the headlands
of Nose’s Point and Chourdon Point. Hawthorne Hive was a
small natural bay between Chourdon Point and Hive Point
and Shippersea Bay was similar between Beacon Point and
Shippersea Point. In between the two bays was a short length
of straight undeveloped cliff between Hive Point and Beacon
Point. By the time of the 1967 mapping, colliery spoil tipping
had advanced the mean high water line in Blast Beach from
the toe of the cliffs to a position around 150 m seaward.
Hawthorne Hive had become infilled with colliery waste
transported from Blast Beach around Chourdon Point. This
moved the line of high water seaward by over 100 m in
Hawthorne Hive. The effect was slightly less pronounced in
Shippersea Bay, due to its greater distance from the source of
the colliery spoil, but nonetheless the high water mark was
pushed seaward by over 50 m. In addition, a small colliery
spoil beach developed in front of the straight section of cliffs
between Hive Point and Beacon Point.

By 1985 a further 115 m of progradation had occurred in
the centre of Blast Beach. This progradation resulted in
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Fig. 10. Changes along a beach profile
transect in Lynemouth Bay, 2007 —2015.
Note how each successive survey shows a
progressive landward retreat of the spoil
‘berm’.
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Nose’s Point and, to a lesser extent, Chourdon Point
becoming ‘stranded’ as headlands. Progradation of the high
water mark also continued in Hawthorne Hive, where a total
width of waste beach of over 180 m was present in the centre
of the bay. Whilst the beach growth was more modest in
Shippersea Bay, to a maximum width of around 80 m, the
continued growth in these bays, and along the cliffs between
them, indicated continued feed from the colliery spoil that
was deposited in Blast Beach.

By the date of the present-day mapping, the high water line
had migrated landwards by over 75 m in the north of Blast
Beach, and around 40 m in the centre. The historic changes at
Blast Beach are summarized in Table 5. To date, there has
been minimal retreat in Hawthorne Hive and Shippersea Bay,

Horden (1cBH2)
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Fig. 11. Changes along a beach profile

80 0 transect at Dawdon Blast Beach, 2009 —
2015. Note how each successive survey
shows a progressive landward retreat of
the spoil ‘cliff’.

presumably because these beaches are still being fed to an
extent by spoil being eroded from Blast Beach.

Contemporary changes in the shoreline since the
cessation of tipping

The Cell 1 Regional Coastal Monitoring Programme (Cooper
et al. 2009) comprises a series of survey techniques designed
to understand better contemporary changes in the shoreline
of NE England. It covers the coastline within ‘Coastal Cell 1’
(as defined by Motyka & Brampton 1993) covering
St. Abb’s Head in southern Scotland (Berwickshire) to
Flamborough Head in the East Riding of Yorkshire, England.
The monitoring programme incorporates, amongst other
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approaches, collection of beach profile survey data along a
series of shore-perpendicular transects. These include
transects within both Lynemouth Bay and along the
County Durham coastline.

Transect 1aCMBCO03b in Lynemouth Bay was first
surveyed in 2007 and is located in the area of most recent
colliery spoil tipping, just to the north of Lynemouth Power
Station (Fig. 1). The successive surveys have shown a
progressive landward retreat of the ‘berm’ of the spoil beach
of almost 30 m since 2007 (Fig. 10).

Similar recessional trends have been observed along the
County Durham coastline. At Dawdon Blast Beach, for
example, the survey transect 1bSH2 (Fig. 1) has exhibited
measurable change. The width of colliery spoil has retreated
by around 20 m between 2008 and 2015 (Fig. 11). The trend
has been of persistent retreat over a number of years, rather
than losses due to any single storm event. There is a
remaining width of around only 25 m in front of the (present-
day) relict cliffs.

Similarly, transect IcBH2 at Horden (Figs 1 and 12) has
also shown measurable change in the width of colliery spoil,
persistently retreating between successive surveys since
records began in 2009. In total, the edge of the spoil has
retreated by around 20 m between 2009 and 2014. There is a
remaining width of spoil of around 50 m at this point along
the frontage.

It is likely that the remaining widths of colliery spoil at both
Dawdon Blast Beach and Horden will be removed over the
order of several years (rather than several decades) and that cliff
erosion due to marine processes will become reactivated.

Conclusions

This paper has investigated the historical legacy of colliery
spoil tipping at Lynemouth Bay in Northumberland and at
various foreshore sites in County Durham. A particular focus
has been on understanding the artificial supply of sediment to
the foreshores by spoil tipping, the associated historical
effects on shoreline behaviour, and the effects of the
subsequent cessation of tipping. The approach adopted was
Historical Trends Analysis (HTA), which is a method for
interrogating series of data to identify trends and rates of
change in a shoreline over time, based upon analysis of
historical maps, charts, aerial photographs and beach profile
surveys and a review of available literature sources.

The HTA identified that large quantities of solid wastes
were dumped for many years from a number of sources,
either directly onto the shore or some miles off parts of the
NE coast of England. Waste from some coastal collieries in
Northumberland and Durham were tipped directly onto
foreshore tipping sites where they have been dispersed by
wave action. Wastes from other collieries were dumped at
offshore disposal sites. In most cases, dumping started well
before statutory controls came into force in the UK in 1974.
Since that date, disposal of these wastes has been regulated
under licence. It is estimated that around 30 million tonnes of
colliery waste (minestone) from Lynemouth and Ellington
collieries were tipped at foreshore disposal sites in
Lynemouth Bay between 1934 and 2005, with over 1.5
million tonnes tipped at its peak in one year (1968). Over 100
million tonnes of colliery waste (minestone) were tipped

along the County Durham coastline, either at offshore
disposal sites or at foreshore disposal sites. The foreshore
tipping of waste from Dawdon, Easington, Horden and
Blackhall Collieries occurred from the early 20th Century to
1993 when the last colliery (Easington) closed. At its peak,
over 2.5 million tonnes were tipped in one year (1983).

In all cases, the tipping of waste resulted in significant
progradation (seaward movement) of the shoreline and
infilling of the bays to form wide spoil beaches as a
‘terrace’ on the upper beach. In Lynemouth Bay, this
occurred to such an extent that reclaimed land was developed
for construction of the Lynemouth power station, and along
the County Durham coastline the spoil beaches became so
wide that the backing cliffs became separated from marine
action and are currently relict features. Due to geochemical
processes that occurred after extraction of the spoil and its
placement on the foreshore, its composition has altered from
a granular state to a more consolidated clayey condition that
is more resistant to erosion than its constituent grains.

When the colliery waste was tipped, some was quickly
eroded and transported seawards to the nearshore zone
(within the 10 m sea bed contour). For many decades,
ongoing tipping compensated for this ‘loss’ from the
shoreline. Material moved to the shallow nearshore zone
would then become further broken up into smaller particles
by marine action and, when sufficiently small in grain size,
transported by tidal currents in the direction of the net
southerly current. Larger grain sizes would tend to remain on
the beach as lag boulder, cobble or gravel deposits.

Some alongshore transport of material also occurred,
particularly when the spoil beaches had increased in width so
much that the high water mark extended beyond the rock
headlands that intersect adjacent bays. This was most notable
along the County Durham frontage where both Hawthorne
Hive and Shippersea Bay, both located to the south of
Dawdon Blast Beach, became infilled with colliery spoil,
despite not being tipping sites.

Since the cessation of tipping, the shoreline in all former
tipping areas has been retreating. This has caused retreat of
the high water line to a position landward of the headlands,
meaning that potential for ‘bay to bay’ transport of remaining
spoil beaches due to longshore drift has reduced.

The ongoing retreat of the shoreline since cessation of
spoil tipping on the foreshores has caused particular
problems in Lynemouth Bay, where a rock revetment had
to be constructed in 1995 in front of the power station for
purposes of sea defence, and was extended in 2005 around
the adjacent coal-stocking yard.

In County Durham, beach profile surveys have shown that
colliery spoil beaches retreated rapidly (20 m/year) in the
initial 2 —5 years after the cessation of tipping, but the rate
then reduced significantly, to around 0.5 —2.0 m/year, as the
erosion encroached into the older, consolidated spoil.
Ongoing beach surveys and walk-over visual inspections
are monitoring the ongoing retreat of the spoil beaches,
which is clearly measureable.

Cliffs that are currently protected by spoil beaches could
retreat at rates of up to 0.3 m/year when marine processes are
re-activated at the toe of the cliffs. Initially, the rate could be
higher as accelerated erosion is likely to occur in the exposed
rock face, which, though isolated from the sea for many
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years, has weakened through weathering processes. Along
Dawdon Bankside, the residual colliery spoil beach is now so
narrow that parts of the backing cliffs have started to
experience slumping in recent years.
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