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SUMMARY 

 

A programme of archaeological investigation and recording was conducted by Oxford 
Archaeology North (OA North), on behalf of the Lake District National Park Authority, at 
the Greenside Lead Mine, Cumbria (centred on NY 360 180). A section of the tailings dam 
failed in 1990, causing a landslide and the deposition of the tailings into Swart Beck, and 
from there into Ullswater. In order to prevent further failure, an engineering programme 
was proposed which provided for the improvement of the drainage at the top of the dam, 
the reduction of gradient of the tailings dam, and the stabilisation of the base of the dam 
with a gabion wall. An initial phase of archaeological test pitting was undertaken to 
identify archaeologically sensitive areas, with the results presented in an earlier report (OA 
North 2001). An updated project design was devised based on the results of this earlier 
evaluation, which included the archaeological excavation of elements of the Low Mill 
complex, detailed recording of the remains of No. 2 Power House, a survey along the line 
of the proposed drain at the top of the tailings dam, and a photographic record of the series 
of revetment walls on the site. A watching brief was also maintained during the 
consolidation works at various points across the site. The work was undertaken between 
May and September 2002, the results of the investigations having been combined with a 
study of the available documentary and cartographic sources to provide a detailed record of 
elements of the mine complex presented in this report. 

The Greenside Mine was the largest lead mine and smelt mill in the Lake District and, on 
account of its considerable archaeological significance, is a Scheduled Monument (No 
27751). It was exploited from at least the mid-seventeenth century, although intensive 
operations commenced from 1825 with the establishment of the Greenside Mining 
Company. The Greenside Mining Company continued to operate the site until 1936, when 
insolvency resulted in the company being liquidated, and it was taken over by the 
Basinghall Mining Syndicate; they modernised the dressing operation, which produced 
large amounts of industrial tailing waste material, mixed with water, forming a slurry. After 
1942, this material was pumped to the top of a specially designed, aforementioned, tailings 
dam, and the water drained out through wooden sumps constructed within the dam, leaving 
a large spoil heap of fine tailings. Work finally ceased at the mine on the 31st January 1962, 
machinery was sold and the majority of the buildings were demolished. 

The results of the investigations provided substantial additional information to the known 
and unknown archaeology of the mines, within the areas disturbed by the work. 
Investigation of the Low Mill (Area A) demonstrated eight periods of alteration to the 
layout of the works, uncovering many features associated with the Low Mill Dressing 
Floors. The excavations also demonstrated that the water used to power the crushing mills 
was reused for processes at a lower level. Work undertaken on the No. 2 Power House 
(Area B) recorded elements of both the original 1924 building and the later expansion of 
the Power House in 1938. Included with the remains were also elements of the late 19th 
century Lower Jigger House, which previously had occupied this position. It was 
speculated that more of this structure may well survive at a greater depth than the current 
disturbance. The evaluation trenches and survey of the tailings dam (Area C) demonstrated 
that the leat located in this area fell towards the north-east, before turning to the south-east. 
It most likely fed a water wheel located in the High Jigger House. It was also evident the 
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leat to the south-east predated the leat under investigation, previously thought to have been 
contemporary. The excavations in Area D for the new silt trap demonstrated excellent 
preservation of the cobbled floor and the base of structures from the 1890’s improvements 
to the Low Mill dressing floors. Finally, the watching brief was targeted at areas which 
were considered archaeologically less sensitive. Despite this, a number of structures were 
uncovered, including the chimney and wall of the 20th century cement store, a shaft cut 
into the bedrock below revetment wall G13, thought to have been to divert water away 
from the dressing floor and act as a break to the water powered machinery there, and other 
miscellaneous structures. 
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1.  INTRODUCTION 

1.1 CIRCUMSTANCES OF THE PROJECT 

1.1.1  Greenside Mines in Cumbria (NY 360 180) is the site of a lead mining and 
processing complex of national importance, and as such has been designated as a 
Scheduled Monument (No 27751). In the later stages of the mine’s development, a 
large tailings dam was constructed up slope of the original smelt mill and dressing 
floor complex, which has, in recent years, suffered severe, but localised, failure 
resulting in substantial land-slippage. To prevent risk of further failure, an 
engineering programme by Capita dbs and Scott Doherty Associates was proposed 
in order to stabilise the dam. As an initial stage, a scheme of geotechnical test 
pitting was required to establish the nature of the underlying ground and thereby 
inform an engineering solution for the dam’s stabilisation. A class consent was 
granted by English Heritage to undertake the geotechnical investigations to inform a 
Scheduled Monument Consent application; this included a condition that an 
archaeological evaluation be undertaken in tandem with the geotechnical test-pitting 
in order to establish the impact upon the archaeological resource of any proposed 
engineering works. In total, 19 archaeological trial trenches were subsequently 
excavated in October 2001 (OA North 2001).  

1.1.2  The results of the archaeological evaluation indicated that the proposed engineering 
works would have a negative impact on elements of the site, and particularly in the 
vicinity of the Low Mill complex, situated at the foot of the tailings dam. A 
programme of further investigation was subsequently devised, and archaeological 
excavation, survey, and watching brief were undertaken by Oxford Archaeology 
North (OA North) (formerly Lancaster University Archaeological Unit) on behalf of 
the Lake District National Park Authority. 

1.1.3  The programme of archaeological work was designed in accordance with a brief by 
the Lake District National Park Authority (Appendix 1) and a project design by OA 
North (Appendix 2). The fieldwork was carried out by OA North between May and 
September 2002, and this report sets out the results of the work in conjunction with 
a method statement. The project was funded entirely by the Lake District National 
Park Authority.  

 

1.2 LOCATION AND GEOLOGY  

1.2.1  Location: the site lies within the Glenridding Valley, an off-shoot of the Patterdale 
Valley, within the Lake District region of Cumbria (NY 360 180); the site was 
formerly within the administrative county of Westmorland, the boundary of which 
ran across the crest of Helvellyn to the south-west (Fig 1). 

1.2.2  Greenside Mines were situated at the foot of the Green Side ridge, and at the head 
of the Swart Beck, and inclined planes led from these to the bottom of the beck 
where the smelt mill was built, terraced into the steep valley sides of Glenridding 
Beck. The tailings dam, established in the 1940s, overlay the upper parts of the 
Lucy Tongue Tip to the east of Swart Beck; a further tailings dam was established 
to the west of Swart Beck, and above Low Mill, in 1954 (Fig 2). 
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1.2.3 Geology: the surrounding hills comprise volcanic rocks of the Borrowdale Volcanic 
Group, which were formed during the Ordovician period, and consist of a thick 
deposit of pyroclastic material including fine-grained tuffs and agglomerates 
interbedded with basalatic and rhyolitic lava flows, but with andesite being the most 
common rock type (Taylor et al 1971, 13). The greenish form of andesite is known 
locally as 'greenstone' (Tyler 1992, 176). This volcanic material, formed over the 
older sedimentary rocks of the Skiddaw group, is buried beneath the igneous rocks. 

1.2.4 The geological strata in the Greenside area were faulted by the Caledonian and the 
Hercynian orogeny; generally speaking, the Caledonian faults were mineralised by 
copper and the Hercynian faults by lead, as well as other minerals. In the 
Glenridding area the east/west orientated Caledonian faults, known as the Clay 
Vein, the Johnson Crosscoarse and the North Fault, are unmineralised; however, the 
north/south Hercynian faults contained lead ore, or galena, and silver in 
economically viable quantities, and were mined as the Greenside Vein (Gough 
1965). 

 

1.3 HISTORICAL BACKGROUND 

1.3.1 The history of the Greenside Mines has been comprehensively researched and 
presented in a recent book by Samuel Murphy (1996). The present historical 
summary is largely based upon this informative study.  

1.3.2  Early Mine Workings: it is likely that the area was visited during a period of 
intensive prospecting initiated by the Company of Mines Royal in the sixteenth and 
early seventeenth centuries (Pettus 1670), although this survey failed to identify the 
Greenside Vein. WT Shaw, who worked at the mine in the 1920s, suggested that 
mining first began at Greenside during the late seventeenth century, and was run by 
a party of Dutch adventurers (Shaw 1970, 77). The production of lead in Britain as 
a whole certainly increased significantly during the last decades of the seventeenth 
century, partly in response to the diffusion of new technology from the continent, 
which offered the prospect of lower costs of production, and the end of the Mines 
Royal monopoly in 1693 (Burt 1984, 3).  

1.3.3  The earliest documentary evidence for mining in the Patterdale Valley was from a 
lease of the Hartsop Hall Mine, granted to Sir Nathaniel Johnson and Robert 
Jopling in April 1696 (Adams 1988, 136). Nearly a century later, James Clarke 
remarked that ‘about thirty years ago some lead mines were wrought in the dale, 
and of course a number of miners were brought from different parts for that 
purpose’ (Clarke 1789). The earliest documentary evidence that mentions 
Greenside Mine directly, however, is a lease from the Duke of Norfolk that 
indicates the mine to have been worked by a Mr Thompson by 1799 (CRO(C) 
D/BS/Ha Box 390). This document led Postlethwaite (1913, 123) to suggest that 
mining did not begin at Greenside until the latter part of the eighteenth century. At 
the beginning of the nineteenth century, Greenside was worked by William 
Sheffield, mining agent of the Duke of Devonshire (Green 1819).  

1.3.4 The Greenside Mining Company: the Greenside Mining Company was formed by 
Thomas Cant, William Curll, John Rickerby and Joseph Westmorland in 1825. The 
event was noted in The Westmorland Gazette (26 March, 1825), who considered 
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that the Company had ‘every prospect of success, as the ore is fine…’. The 
Company gained permission to work the abandoned mines at Glenridding and in 
1827, once it became clear that the mine could be economically viable, a fourteen 
year lease was obtained (Morris 1903, 67-9). The land included an area of 
‘overleap’ between two land owners, Henry Howard, Duke of Norfolk, and William 
Marshall, son of a linen manufacture in Leeds. Both appeared to have some claim 
over the land, but had decided on joint ownership rather than a drawn out dispute 
(CRO(C) WDB2/T3). The land owners were usually referred to as the Lords, and 
their share of the profit the Lords Dues. 

1.3.5 In 1832 Edward Vipond Little was appointed as agent to the mine and, under his 
management, vigorous exploration of the mine was undertaken. By 1835 it was 
apparent that the real wealth in the mine lay beneath the present workings, and 
would therefore involve an initial outlay of cash to drive a shaft into the side of the 
main Glenridding valley to access the ore. This new crosscut became known as 
Low Horse Level, and it was connected to the main vein some six years after it was 
begun in 1840 (Murphy 1996, 52). By 1834 there were over 90 men working the 
mine, and up to 45 involved with the dressing and smelting of the ore; in addition to 
this, there were carpenters, woodsmen, blacksmiths, and masons who played an 
important role in the formation and development of the mine complex (op cit, 38). 

1.3.6 During the mid-nineteenth century, the Lords began to take a greater interest in the 
mine; the terms of a new lease in 1853 stipulated that a mineral agent was 
appointed, who not only acted as a voice for the Lords within the company but also 
advised the company on how to improve its methods. He was also briefed to look at 
the long term future of the mine. Towards the end of the nineteenth century, 
however, the price of lead had fallen. Streamlining of the technology, and the 
richness of the vein, meant that mining was able to continue through difficult times 
during the 1880s, although not at the same level of profitability (Murphy 1996, 78 
et seq). 

1.3.7 Between 1827 and 1828 a smelt mill was built at the bottom of the valley, at the 
confluence of the Glenridding and Swart Becks; the site being chosen because of 
the ample water supply that could be harnessed from Swart Beck, to drive the 
bellows of the smelt mill (Murphy 1996, 28–9). During the 1830s, the smelt mill 
was expanded and improved to include a silver refinery and its associated 
reverberatory furnaces, to extract silver by cupellation and reduction processes 
(ibid). By 1839 it would appear that a method patented by Hugh Lee Pattinson, for 
the separation of silver rather than cupellation (Percy 1870, 121), was being used 
some six years after its invention. This process was much less wasteful of lead, and 
therefore made ore with a smaller silver content more economically viable (Linsey 
1993, 1-18). 

1.3.8 An extended flue was built from the smelting mill, and came into operation around 
1843. This had the effect of not only taking the poisonous fumes away from the 
site, but also acted as a condenser to re-crystallise the lead held in a gaseous form; 
the benefits of a long flue had been outlined some 60 years previously (Watson 
1783, 251). The flue was completed prior to the construction of the Low Mill, a 
crushing and washing mill that would be required if the Low Horse level proved to 
be a success. Water was re-directed from Glenridding Beck to power the new mill. 
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In 1869 a dam on Swart Beck burst, following violent storms, and resulted in 
considerable damage to the Smelt Mill and the new Low Mill. However, by this 
time the mine had proved very profitable and re-building was rapidly undertaken 
(Shaw 1970). 

1.3.9 One of the most significant developments of the mid-nineteenth century was the 
introduction of round buddles, which were used to wash the fine sands and slimes. 
The first two round buddles were installed in 1855, the first to be used in the North 
West, and by 1867 ten round buddles were in operation. These improvements not 
only had the effect of increasing the amount of lead which could be extracted, and 
thereby also reducing the level of pollution in the river, but also decreased the 
amount of manual labour involved (Murphy 1996, 92 et seq). 

1.3.10 The Decline of the Greenside Mining Company: between 1875 and 1885 the value 
of the price of lead halved, which had a considerable impact upon the profitability 
of the mining company. In response to this, in 1890, the Greenside Mining 
Company became a limited company in order to limit the liability upon the 
shareholders during unprofitable periods. In the 1890s, the company returned to 
profitability and with this came the introduction of new technology, including 
hydroelectric power. Electricity became the main source of power for the mine, 
although water continued to provide the main power source for the dressing mill. 
However, in 1920, due to the excessive royalties demanded by the Lords and the 
low price of lead, the company went into liquidation (op cit, 188-9). 

1.3.11 The liquidators agreed to sell the company as a going concern and, after the Lords 
had decided to curb their demands, a new company was formed from the 
shareholders of the old company in 1923. Although the new company stayed more 
or less profitable, other ways of increasing the mine’s profits were tried, which 
included reworking old mine spoil tips and the sale of concrete blocks; the latter 
sideline, however, was not overly successful (op cit, 292-3).   

1.3.12 During the late 1920s, the company was faced with a number of set backs. The 
failure of a dam in 1927 at Kepple Cove, at the head of Glenriddding Beck to the 
west of  the Greenside site. This meant that the plant was desperately short of 
electrical power (Westmorland Gazette 1927), and this, coupled with a dramatic 
decrease in the price of lead on the British market and the continuing recession, had 
an undue impact upon the profitability of the company. The directors’ 
unwillingness to explore new ground due to the expense meant that, early in 1935, 
the company once again went into liquidation (op cit, 325–8).   

1.3.13 The Basinghall Mining Syndicate: in 1936 the Basinghall Mining Syndicate, 
owned by the British Mining Corporation and the Goodlass Wall and Lead 
Industries Ltd (Rowe 1983), was registered and a two year option was agreed to see 
if Greenside could be made profitable; after only one year, the company brought the 
mine from the liquidators. British (Non-Ferrous) Mining Corporation Ltd was 
contracted to manage the mine, a number of whose employees already had close 
connections with Greenside (Skinner 1938). 

1.3.14 The current electricity generators were improved and, at great expense, mains 
electricity was brought in to the site from the Westmorland Supply Electricity 
Company. Much attention was given to the state of the mines, which had fallen into 
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disrepair and the surface plant machinery was also thoroughly updated (Murphy 
1996, 342–62). Indeed, as Jones noted (1941, 65), ‘if sufficient capital had not been 
available, Greenside Mine could not have been rescued from its derelict condition’. 

1.3.15 During the 1940s a new system of disposing of tailings came into operation, much 
of which previously had ended up in Ullswater. The slurry was pumped up the 
slope to a tailings dam on top of the old Lucy Tongue Level spoil tip. Wooden 
vents were constructed within the tailings to act as sumps, and so allow the water to 
drain out. Periodically the pipes which carried the slurry up slope had to be raised 
or moved. A further tailings dam was constructed above the dressing floors in 1954, 
and, ultimately, buried many of the abandoned features of the Low Mill complex 
(op cit, 385–8). 

1.3.16 Production through the war years was high, and this was a period of rapid 
expansion for the mine. However, amongst the economic measures enforced were 
low wages for the underground workers which, in 1942, led to a strike (op cit, 388-
91). In response to this the mine was taken over by the government in May 1942 
with the aim of controlling essential supplies for the war effort. A year later, in the 
North Shaft, Skiddaw slate was located at a depth of 410.33m. This signalled the 
ultimate end of the mines, as the appearance of the slates indicated the end of the 
mineral vein. The mine continued into the post-war years and was due to close in 
1946, but continued working into the 1950s (Plate 1). It seems that the Basinghall 
Mining Syndicate went into liquidation in 1954, for on 19th March of that year, a 
new company called Greenside Mines Limited was set up to run the mine (Skinner 
1956). This new company was to be short lived, however, and in 1959 a decision 
was made to draw out the remaining ore and close the mine (Murphy 1996, 438).  

1.3.17 Atomic Weapons Research Establishment: Greenside Mines, for a short period, 
came under the control of the UK Atomic Weapons Research Establishment (Plate 
2). The mine was used to test a theory that an underground nuclear test explosion 
could be made undetectable by its seismic signal. This was based on a theory by an 
American scientist, Dr AL Latter, that, if an explosion took place in an underground 
chamber approximately the same size as the area of rock which would be displaced 
by the explosion, then the subsequent shock waves would be attenuated or 
“decoupled”. The experiment was known as Operation Orpheus, and involved two 
test explosions at Greenside Mine: a 3000lb decoupled test and a 1100lb coupled 
test, with the charge packed into the rock rather than within an open chamber, using 
non-fissile material. The success of Operation Orpheus led to the shelving of a test 
ban treaty, then being negotiated between the West and the Soviet Union, as the 
underground nuclear tests could not be easily policed by the opposing side (Murphy 
1996, 439-57). 

1.3.18 The mine then continued to be worked, from August 1960 to Spring 1961, during 
which time the last of the ore was stripped out. The machinery was sold off, and the 
vast majority of the buildings were demolished. Work finally ceased at the mines on 
the 31st January 1962 (op cit, 453-7). 
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2. METHODOLOGY 

 

2.1 PROJECT DESIGN 

2.1.1 A project design (Appendix 2) was submitted by OA North in response to a request 
by Lake District National Park Authority for an archaeological excavation and 
watching brief at the Greenside Lead Mine, Cumbria (NY 360 180). The project 
design was in accordance with a brief (Appendix 1) prepared by John Hodgson, the 
Lake District National Park Authority Archaeologist, and provided for an 
archaeological excavation in the vicinity of Low Mill, survey recording of the areas 
of the site to be affected by the development, a photographic survey of the 
revetment walls subject to consolidation, and a watching brief during the geo-
environmental and structural consolidation works. In all respects the project design 
has been adhered to in full; the work was consistent with the relevant standards and 
procedures of the Institute of Field Archaeologists, and generally accepted best 
practice. 

 

2.2 EXCAVATION AT LOW MILL (AREA A AND D) 

2.2.1  A mitigation excavation trench was excavated along the line of the proposed gabion 
wall (a wall constructed of cage boxes filled with rocks) at the base of the tailings 
dam (Fig 4). The trench of the Area A excavation measured 19m by 4m, and was 
excavated to a depth of 0.3m, the maximum anticipated depth of the proposed 
gabion foundations. A further trench was excavated subsequently for a new silt trap 
in Area D, and measured 4.0m by 3.0m, and was excavated to a maximum depth of 
1.5m. All archaeological deposits and structures encountered during the course of 
these excavations were recorded, and their date, nature, and quality of preservation 
was tested.  

2.2.2  The trench was excavated manually by stratigraphic unit and followed, as closely as 
possible, the stratigraphic sequence. The aim of the excavation was to explore all 
features stratigraphically and to produce a clear plan of the site. The position of the 
trench was located by means of instrument survey. 

2.2.3 The recording methods employed by OA North accord with current English 
Heritage guidelines (Management of Archaeological Projects, 2nd edition, 1991), 
and the best practices formulated by English Heritage's Centre for Archaeology 
(CfA). Recording was in the form of pro forma Context Sheets for each of the 
discrete features and deposits identified, together with an accompanying plan, 
which was generated by a combination of instrument survey and manual planning. 
A full and detailed photographic record of individual contexts was also maintained, 
together with general views of the overall site at all stages of the excavation. 
Photography was undertaken using 35mm cameras on archival black and white 
print film, as well as colour transparency and digital format. Records were 
maintained on photographic pro-forma sheets.  
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2.2.4  All finds recovered during the course of the project were bagged and recorded by 
context. Artefactual material was processed in accordance with OA North standard 
practice, which follows current IFA guidelines.  

 

2.3 SURVEY ON THE TAILINGS DAM (AREA C) 

2.3.1  A Level 3 survey was undertaken on line of the proposed drainage trench at the top 
of the tailings dam (Fig 8). This provided a detailed hachure record of the 
archaeological resource within a 15m corridor, centred on the line of the proposed 
drain. All appropriate topographic detail was recorded in order to provide an 
appropriate context for the archaeological detail.  

2.3.2  The surface features were surveyed by EDM tacheometry using a total station 
linked to a pen computer data logger, the accuracy of detail generation being 
appropriate for a 1:200 output. The survey was enhanced by manual survey on-site 
using AutoCAD 14 within the pen computer. Topographic detail was also surveyed, 
particularly if it was archaeologically significant or was in the vicinity of 
archaeological features.  

2.3.3  In conjunction with the archaeological survey, a photographic archive was 
generated, which recorded significant features and general landscapes. This was 
undertaken on archival black and white print film as well as colour transparency 
and digital formats. 

2.3.4  The gazetteer compiled during the evaluation stage (OA North 2001) was 
augmented and enhanced in the light of the survey, in order to provide a more 
detailed description of individual archaeological features. The updated gazetteer is 
presented as Appendix 3. 

 

2.4 CLEARANCE OF THE POWER HOUSE PLATFORM (AREA B) 

2.4.1  It was proposed that the concrete platform of the No.2 Power House be used as a 
surface for the storage and mixing of materials for the tailings dam as part of the 
consolidation programme. The rubble on the surface was cleared by mechanical 
excavator under archaeological supervision, the surface of the building was then 
cleaned and the exposed structural remains were subject to detailed topographic 
survey (Fig 7). 

2.4.2  A detailed plan of the building was created, showing the structures and elements 
that were exposed as a result of the clearance, with particular emphasis on the 
recording of the earlier phases of construction. The surface features were surveyed 
by EDM tacheometry using a total station linked to a data logger. The survey was 
drawn up in the field on a pen-computer as a dimensioned drawing on the plots with 
respect to survey markers. 

2.4.3  A general oblique photographic record of the building was also undertaken, in 
accordance with the RCHME Level 2 recording. This was undertaken in archival 
black and white print film, as well as colour transparency and digital format. 
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2.5 PHOTOGRAPHIC RECORDING OF THE REVETMENT WALLS 

2.5.1  A photographic record was compiled for the revetment walls which were subject to 
consolidation works. This provided an oblique record in monochrome and colour 
slide format. A descriptive record of the fabric of the walls was also compiled, 
together with an assessment of their development, in accordance with the RCHME 
Level 2 standard.  

 

2.6 WATCHING BRIEF 

2.6.1 A watching brief was undertaken during the ground works for the drainage trench at 
the top of the tailings dam, and during general works to the tailings dam, and any 
other ground works for the consolidation programme. It was proposed that the 
excavation of the drain commenced at the east end and, while this was under way, a 
series of excavation trenches was excavated across the proposed line of the new 
drain at its west end where it impacted the line of leat G7. Four trenches were 
excavated so as to show the relationship with the adjacent north/south drain at its 
westernmost end, and also to show the alignment of the leat. 

 

2.7 ARCHIVE 

2.7.1 The results of the work programme formed the basis of a full archive to 
professional standards, in accordance with current English Heritage (1991) 
guidelines. This archive is provided in the English Heritage Centre for Archaeology 
format, as a printed document, and will be submitted to the Cumbria Record Office 
(Carlisle). A synthesis (the evaluation report and index of the archive) will be 
submitted to the Cumbria Sites and Monuments Record and the National 
Monuments Record. 
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3.  LOW MILL EXCAVATION RESULTS: AREA A 

 

3.1 INTRODUCTION 

3.1.1 An archaeological trench (Area A) was placed east/west along the proposed line of 
the gabion wall at the foot of the tailings dam, within the area of the site that was 
formerly part of the Low Mill dressing floor (Fig 4). The trench measured 19m by 
4m (Fig 5), and was excavated using manual techniques. Excavation ceased upon 
the exposure of the upper surface of structures or significant archaeological 
deposits, some of which were revealed immediately below the turf. The trench 
demonstrated the well-preserved nature of the buried structures, and the complexity 
of the site, which permitted the identification of a broad sequence of stages in its 
development. It should be noted, however, that the excavation did not necessarily 
reveal all the archaeological remains, and earlier stages in the site’s development 
may survive at a lower level. 

 

3.2 TRENCH DESCRIPTION 

3.2.1  Subsoil: the natural subsoil, 44, underlying the archaeological remains comprised a 
dark orange clay-sand, which contained frequent small and medium-sized sub-
angular stones. It was exposed at a depth of 0.62m below the modern ground 
surface, at a height of 344.37m above Ordnance Datum.  

3.2.2  Stage 1: subsoil 44 was cut by structure 22 (Fig 5) which, in stratigraphic terms, 
was the earliest feature exposed during the course of the excavation. It comprised a 
single wall, aligned north-west/south-east, and an associated floor on the south-west 
side. The wall was composed of large, flat, irregularly-shaped stones, each with a 
flat face on the south-west facing elevation. The wall survived for a length of 1.5m, 
and had an average width of 0.4m. It incorporated three courses of masonry, which 
appeared to have been set into a matrix of soft. The associated floor comprised large 
irregular stones, roughly laid to form an uneven surface. It seems probable that a 
second, parallel wall had been constructed originally, but obliterated subsequently 
by a later foundation trench, 15 (Section 3.2.13). It seems likely that structure 22 
represented the remains of a leat.  

3.2.3  Stage 2: leat 22 was filled with a dark grey-brown silty-sand, 39, which contained 
occasional small and medium sized sub-angular stones. This material is likely to 
have accumulated through natural processes, rather than resulting from deliberate 
backfilling, and represents the abandonment of the leat as a watercourse.  

3.2.4  Fill 39 was cut by a vertically-sided linear feature, 38, which was 0.6m wide and 
0.27m deep, and was aligned north/south across the southern part of the trench (Fig 
5). This contained a 0.3m wide timber box drain, 37, which comprised timber 
planks up to 1m long and laid edge-on to form the sides of the drain. A wooden 
base had been constructed using similar sized planks, and smaller fragments of 
timber formed a lid, which appeared to have been designed to be easily removable 
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(Plate 3). A 0.08m thick band of smooth, white clay was exposed in the base of the 
drain, which probably represented fine residues derived from the processing of the 
lead ore; it is possible that drain 37 was used to serve one of the numerous buddles 
located in the Low Mill area. The northern extent of drain 37 had been removed by 
a geo-technical test pit.  

3.2.5  Drain 37 was sealed by a 0.35m thick deposit of mid-orange-brown, silty-sand, 34, 
which contained small and medium-sized angular stones. This mixed deposit had a 
loose consistency and appeared to have been dumped, suggesting that it represented 
mining waste. Similar material was exposed to the east, represented by layers 11, 
41, 42, and 43, each of which had an average thickness of 0.15m. Whilst there was 
no direct stratigraphic relationship between these various layers of mining waste, 
which were derived presumably from the Lucy Tongue Level, it is likely that were 
all of a broadly contemporary date.  

3.2.6  Stage 3: towards the eastern end of the trench, the layers of mining waste were 
overlain by a group of timber planks, 09, the majority of which were aligned south-
west/north-east, although one had been set at a right angle (Fig 5). Each plank was 
approximately 1.2m long, and 0.15m wide, and together formed a coherent surface. 
This may have represented the remains of a floor surface of the Plating Shed, that 
was built onto the north-eastern end of the Low Jigging house and shown on the 
2nd Edition Ordnance Survey map (1897). Further possible structural evidence for 
this building was limited to vertical wooden posts 30 and 36, both situated within 
the western part of the trench. Each had a diameter of 0.18m, and both appeared to 
be in situ, although the upper parts had clearly been removed.  

3.2.7  Posts 30 and 36 were butted by a mixed deposit of bright orange and whitish-grey 
silty-sand, 35. Although this layer was only 0.05m thick, distinct lenses were clearly 
distinguishable; these appeared to represent lead processing residues, and were 
distinct from the mining waste exposed at a lower depth (Section 3.2.3).  

3.2.8  Exposed within the eastern part of the trench was structure 08 (Plate 5). This 
comprised a wall of stone construction, which was clearly stratigraphically later 
than timber floor 09. The large, irregular stones showed no evidence of having been 
bonded together, and they did not take an easily recognisable structural form, 
although they did appear to have been deliberately laid. The wall was exposed for a 
length of 3.1m, and had a width of 0.7m. It appeared to be associated with timbers 
06 (Plate 6), which comprised two timber planks that overlay a single timber joist, 
forming a level surface.  

3.2.9  It is likely that a second timber box drain, 26, was of a broadly contemporary date 
to structure 08. The drain was aligned east/west, and had a width of 0.18m and a 
depth of 0.14m (Plate 3). It was of identical construction to drain 37 (Section 3.2.2), 
and the timber components of the drain were very well-preserved, although the 
western end was cut by stone leat 23 (Section 3.2.11). It was set into construction 
trench 27, which had a width of 0.56m. In addition to box drain 26, trench 27 
contained a mid-orange silty-sand, 25, that contained occasional small, sub-angular 
stones. This presumably represented material backfilled around drain 26 during its 
construction. The position and orientation of box drain 26 suggested that it may 
have served one of the numerous buddles at the Low Mill site. 
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3.2.10  Stage 4: situated approximately 1m to the north-east, another timber box drain, 28, 
was exposed. This was cut into layer 34 and 35 (Section 3.2.5), and was aligned 
north-east/south-west (Plate 3). Drain 28 had a width of 0.2m, and contained a 
whitish-grey clay that may have been the remnants of lead processing material, 
suggesting that the drain was used to transport lead slimes to a buddle. The upper 
part of the drain had been truncated by the construction of leat 20 (Section 3.2.12), 
although a series of four horizontally-laid and jointed timber planks at the north-
eastern extent of 28 may have represented the remnants of an in situ capping. 

3.2.11  Adjacent to drain 28 was a large sheet of iron, 16, which was laid flat above layer 
35 (Fig 5). The sheet measured 1.2m long and 1.10m wide. Although this was not 
removed, the corrosion of its edges exposed an iron frame immediately beneath. 
The purpose of 16 remains uncertain, although the iron frame may suggest it to 
have been a drain cover.  

3.2.12  Situated to the south was a sequence of layers, 32, 31, 33, and 40 which were 
seemingly of a broadly contemporary date. Layer 32 comprised thin lenses of sandy-
silts of mixed colour, and was overlain by similar deposits 31 and 33. Layer 40 
comprised a mid-brown silty-sand that was 0.07m thick. These layers all appeared 
to be dumps of waste material. A further deposit of probable mining waste, 05, was 
exposed at the eastern end of the trench, overlying timber floor 06. Layer 05 
comprised a light grey-brown silty-sand, which contained a large proportion of 
small sub-rounded and sub-angular stones. This deposit had a maximum depth of 
0.5m, and contained distinct banding of material. Layer 05 clearly predated the 
tailings dam, and may have been a part of the Lucy Tongue Level tip. 

3.2.13  Stage 5: layer 32 and box drain 26 were cut by leat 23, which was aligned north-
west/south-east across the western part of the trench (Fig 5). This leat comprised 
two parallel stone walls, surviving to four courses in height, with a concrete base 
that sloped down to the south (Plate 4). It had an overall width of 1.35m and a 
height of 0.56m. The southern end had been obliterated by the adjacent geo-
technical test pit. The position of this leat suggested that it may have been used as a 
tail-race from the turbine situated in the Turbine House at the top of the tailings 
dam. Beyond the test pit, another leat, 29, was aligned north-east/south-west, and 
continued beyond the western end of the trench. The leat had a maximum width of 
0.95m and a depth of 0.46m. The side walls survived to three course in height and 
were of stone construction, although the base of the leat was constructed of 
concrete. The similarity of materials used in the construction of leats 23 and 29 
suggested that they may be the same structure, although this could not be confirmed 
as their point of juncture had been obliterated by the geo-technical pit.  

3.2.14  A third stone leat, 20, was exposed to the east of 23, and was aligned north-
east/south-west. It was set into a 0.9m wide construction trench, 21, and its walls 
comprised two courses of large, sub-angular stones set in a matrix of sand. Three 
large, flat stones at its eastern end represented the remnants of a capping (Plate 3). 
The base of the leat was composed of regular square stones, forming a uniformly 
flat surface that had been carefully laid. Traces of lead-rich fines were noted on the 
surface of the floor slabs, suggesting that the leat had an industrial function. The 
western end of the leat had been obliterated by the geo-technical pit, obscuring its 
relationship with leats 23 and 29.  
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3.2.15  Stage 6: leat 20 was cut by linear feature 15, which was aligned north-east/south-
west across the trench (Fig 5). This had a maximum width of 1.7m, but was not 
fully excavated. Set within 15 was a copper cable, 14, of 0.05m diameter, which 
had been laid onto a bed of sand and small, irregular stones. The cable was covered 
by a large iron sheet and randomly laid fragments of wood (Plate 5).  

3.2.16  Two parallel, multi-strand copper cables, 07, were exposed some 3m to the north-
east of cable 14. These were aligned north/south, and continued below the tailings 
dam. Limited investigation revealed that these cables had not been set into a trench, 
and that they predated the deposition of the tailings dam. The size and nature of 
these cables indicated that they had been intended to carry electrical current, 
probably from No.2 Power House, to an upper level of the site, perhaps the entrance 
to the Low Horse Level (W Allison pers comm). 

3.2.17  At the eastern end of the trench, a north/south linear structure 04 was exposed, 
which comprised two parallel stone walls and had been cut into layer 05, forming a 
drain (Plate 6). Traces of clay between the component stones may have represented 
the remnants of bonding material, although this could not be firmly ascertained. It is 
likely that drain 04 was intended to carry water, although it is uncertain where to. A 
possible destination may have been the Table House, which appears on the 1949 
plan, or perhaps the settling pits shown on the 1st and 2nd Edition Ordnance Survey 
maps. 

3.2.18  Stage 7: drain 04 was overlain by a 0.03m thick layer of dark brown sandy-clay, 03. 
This was distinct from the majority of the deposits encountered during the course of 
the excavation in that it appeared to have a humic content. It is possible that 03 
represented a buried soil, indicating a short period of suspension in mining 
operations prior to the construction of the tailings dam, thus permitting the 
regeneration of vegetation. 

3.2.19  Stage 8: layer 03 was sealed by tailings material 02, the upper surface of which 
comprised a deposit of gravel; this reflects the construction of the tailings dam, the 
final industrial phase of the site. Further evidence of this phase was provided by 
structure 17, which measured 0.9m by 0.2m, and comprised timber planks set edge-
on forming a box. This was likely to have been a soak-away drain, similar to those 
observed in the erosion scar through the tailings dam to the east. The structure was 
set into construction cut 18, which was not excavated. 

3.2.20  The tailings deposit, 02, was overlain by a topsoil horizon 01, which sustained 
patchy scrub vegetation. Topsoil 01 had a maximum depth of 0.2m, although along 
the southern edge of the trench, it was only 0.05m thick. 
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4. LOW MILL EXCAVATION RESULTS: AREA D 

 

4.1 INTRODUCTION 

4.1.1 A new silt trap was to be inserted on the level below revetment wall G44, in order 
to collect the tailings material eroding from the tailings dam (Fig 4). This work was 
completed as part of an archaeological excavation, rather than a watching brief, due 
to the high probability of revealing archaeological remains of the Low Mill 
complex. The trench measured 4.0m by 3.0m, and was excavated along a 
north/south alignment to a maximum depth of 1.5m. The archaeological deposits 
described below are considered to represent one phase of construction and use, 
associated with Captain Borlase's improvements to the Low Mill dressing 
operations during the 1890s. 

 

4.2 TRENCH DESCRIPTIONS (FIG 6) 

4.2.1  Natural Deposits: at the base of the excavations, a layer of dark orange-brown, 
loose, coarse sand, with frequent large sub-rounded stones, was exposed along the 
base of the excavated trench, 223. This horizon was excavated to a depth of 0.45m, 
which confirmed it to represent the natural scree. 

4.2.2 Archaeological Deposits and Structures: cut into the natural scree was a circular 
feature, 227, 0.35m deep and 0.45m in diameter, filled with a mid-grey-brown 
coarse sand with frequent small sub-rounded stone inclusions, 226, packed around a 
central wooden post, 225. The post was squared along most of its length, measuring 
0.12m by 0.12m and 0.83m in length, the bottom 0.15m being made into a point. 
This post is similar to two further posts, 205 and 206, all being of a similar size 
creating a north-east/south-west post alignment. Posts 205 and 206 both had small 
wedges on their northern faces, 0.15m in length, along their northern face (Fig 6). 

4.2.3 Above the natural scree, to the south-east, was a layer of mid-orange-brown fine 
sand, 224. Set in the top of this layer was a curved piece of timber, 231, at least 
1.2m in length, 80mm wide and 80mm thick, which appears to be a base upon 
which a buddle floor was fixed (Plate 18). Across the rest of the trench 
stratigraphically butting the wooden post alignment described above (Section 4.2.2) 
but physically above natural scree, was a layer of coarse sand silt clay with c20% 
medium sized sub-rounded andesitic stone, 199. This layer created a bedding layer 
for a cobbled surface, 190 (Plate 17; Fig 6), which consisted of rounded andesitic 
stone of a maximum size of 0.33m by 0.13m by 0.20m, placed vertically on a north-
east/south-west alignment, covering approximately two thirds of the trench. 

4.2.4 Set in layer 199, 0.20m north-west of the post alignment described above (Section 
4.2.2), was a wooden plank, 191, delineating a working area for standing on, to the 
north-west, from an area where the buddles were located, to the south-east (Fig 6). 
This plank, measuring 3.78m by 0.37m and 80mm thick, had been laid on its side at 
a north-east/south-west alignment, supporting the south-eastern extant of 190.  
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4.2.5 Above 224, located in the southern third of the trench, was a further layer of mid 
orange-brown coarse sand with 20% to 30% medium sized andesitic stone 
inclusions, representing a mix of tailings and scree, 200, which is above 199. These 
contexts are likely to represent levelling deposits for structures above. Also cut into 
224 was an irregular cut, 229, which was 1.15m wide and 0.35m deep. This feature 
was only visible in the western end of the north facing section, and was not evident 
in plan. It had been deliberately backfilled with a dark-brown coarse sand, with 
occasional andesitic stone inclusions of a maximum size of 0.50 by 0.40 by 0.20m, 
but is of an unknown purpose and is considered to have been just clipped by the 
trench. 

4.2.6 Cut into both layers 200 and 199 was a linear feature 195, which measured at least 
3.36m in length, 0.45m wide and 0.35m deep (Fig 6). The cut was backfilled with a 
very dark-grey-brown sandy silt, 194, set within which was a wooden sluice, 193. 
This sluice measured at least 3.36m in length, was 0.17m square, and was made 
with planks 30mm thick, falling to the north-east. It was filled with a very dark-grey 
fine sandy silt, 203, which was neither rich in tailings or, from a visual inspection, 
lead. The purpose of this sluice is unclear, and it may have been washed out 
hampering interpretation, but its residual sediment does not suggest that it carried 
dressed ore or slimes. In the western half of 193 was a small wooden chute, 204,  
feeding into 193 and butting up to plank 191; it measured 0.32m long, 0.6m wide 
and 0.6m high, dropping at an angle of 10° (Plate 18; Fig 6). 

4.2.7 Overlying the eastern half of the wooden sluice, 193, and the cobble layer 190, was 
a layer, 189, consisting of a dark-grey coarse sand silt, with 50% to 60% sub-
rounded small andesitic stone, covering the length of the sluice. It was 1.5m wide 
and 0.17m thick.   

4.2.8 Cut into layers 200 and 192 was a linear feature, 202, 0.30m wide and 0.30m deep 
with straight vertical sides and a flat base, backfilled with a mixture of mid-orange 
sand and dark blue, lead rich, tailings, 201. This was at least 1.0m in length, cut on 
a north-east/south-west alignment, but unfortunately truncated by the sump 
excavated to remove some of the water from the trench. The purpose of this feature 
is unclear, but, considering its similar size and form to feature 195, may represent 
an abandoned attempt to insert another wooden sluice. 

4.2.9 Extending over much of the site, and overlying 200 and the cobble layer 190, was a 
thin layer, 188, which was itself cut by a recent feature 221 (Fig 6). This layer was 
at least 3.18m by 3.0m and a maximum of 0.35m thick, consisted of a dark-blue-
grey fine sand clay. Inclusions consisted of the occasional piece of  worked wood 
and iron objects. The layer thinning out to the east and south to form a very thin 
layer over, and between cobbles 190, extended under a brick structure, 186 (Section 
4.2.11). It appears to be the accumulation of a deposit formed during the period of 
use of surface 190, and immediately after its abandonment. This deposit, 188, is 
particularly thick (0.35m thick) in the north-west corner of the trench and may 
represent a deliberate dump of this material, possibly associated with the demolition 
of the Low Mill, hence the wood and metal inclusions. 

4.2.10 Associated with the overburden, 188, but above 189, was a number of boulders and 
worked wood fragments located on the western side of the trench (Plate 17). The 
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boulders were a maximum size of 0.60m by 0.30m by 0.30m, and appear to 
represent demolition debris. 

4.2.11 The red brick structure 186, was located in the south-west corner of the trench, 
physically butted by 188, only part of it being visible with the rest of the structure 
located within the baulk (Fig 6). It consisted of an exterior wall, 186, made of red 
brick in a stretcher bonding pattern, with bricks measuring 250mm by 110mm by 
65mm, and bonded with a compact light grey mortar. This wall stood 0.43m high 
and 0.32m wide. The internal floor, 196, which butted up to 186, was formed out of 
two courses of frogged red brick, measuring 220mm by 110mm by 70mm in size, 
creating a floor 0.21m thick. The internal dimensions of this structure was at least 
0.90m by 0.58m and 0.18m deep, and it was filled with a dark-blue-grey silty clay 
deposit, 187. A gap in the upper course of the brick may be a later addition to the 
structure, possibly a pipe or sluice. This structure had been covered with 
overburden (Section 4.2.13). 

4.2.12 To the south of the red-brick structure, 186, visible in the north facing section, was 
a second wooded sluice, 207, measuring 0.76m in height and 0.76m in width of an 
unknown length. It was located stratigraphically above the cobbled surface 190, and 
beneath some of the masonry of 186. It was filled with a light-grey fine tailings 
material, 208, carrying tailings material to the buddles. To the east of this sluice 
was a small deposit of very light grey slimes, 234, visible in section only. It is 
unlikely that this sluice was ever in an actual cut, and is more likely to have run 
across the surface and been subsequently buried. 

4.2.13 Overburden: the excavation removed a maximum of 0.20m of intermittent topsoil, 
0.24m of light-grey coarse tailing, and 0.38m of light-grey and fine tailings; the 
latter deposits 197 and 188 respectively. Layer 188 evidently filled an irregular-
shaped flat-bottomed cut, 221, which represented the results of Lake District 
National Park Authority's previous attempts to clear away the accumulated tailings 
from the site that have eroded out from the tailings dam. These deposits effectively 
formed the overburden, which sealed the underlying archaeological deposits.  

4.2.14 Conclusion: the layers and structures described above form a single phase of 
construction associated with the Low Mill complex. The cobbled surface, 190, 
represents a working area orientated north-east/south-west, and the deposits to the 
south of this surface represent the area where the buddles were positioned. The 
convex buddle associated with this location appears to have been completely 
removed, with only an exterior curving beam, 231, on which the planks, radiating 
from the bubble centre, would have been fixed.  

4.2.15 The red brick structure, 186, is likely to represent the eastern corner of the 
settlement pits located on this floor of the works. The post alignment may have 
formed part of the superstructure supporting the sluices, feeding the buddles with 
crushed ore and water or removing the same to elsewhere.  
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5.  No 2 POWER HOUSE  

5.1 HISTORICAL BACKGROUND 

5.1.1  Lower Jigger House:  the earliest structure on the site of the No 2 Power House 
was the Lower Jigger House which  was thought to have been constructed as part of 
the re-organisation of the Low Mill by the consulting engineer of the mine, Coultas 
Dodsworth, in 1871 (Murphy 1996, 141); this Jigger House served to refine the 
oversized crushed gangue material from the crushing mill (Murphy 1996, 210). In 
the building, the crushed gangue was passed through a series of jiggers, which were 
sieves through which the ore was water fed, each with a side-acting piston to 
provide a lateral shake, hence the name, to help the separation of the ore from the 
cruder gangue. The ore was passed through a series of these sieves, each having an 
increasingly finer mesh, to allow for further refinement. The finer material from the 
jigger was transferred straight into the buddles to the north-east of the jigger house; 
whereas the coarser material was passed into the chat mill (Fig 2), for further 
crushing, using a Cornish Roller crusher (op cit, 216), before again being passed 
onto the adjacent buddles.  In the centre of the building was an over-shot water 
wheel driving the Cornish Roller crusher in the chat mill to the south-west and 
driving the jigger sieves to the north-east (Fig 2). 

5.1.2 No 2 Power House: during the early 1920s, lead production from the mine rose 
sharply, with a corresponding increase in the demand for electrical power. As it 
seemed doubtful that the Glenridding Beck could provide sufficient water to allow 
the installation of another generator in the existing power house (Fig 3), the 
Company decided to construct a second power station which would use water from 
Swart Beck (Murphy 1996, 276).  

5.1.3  A new concrete building (No 2 Power House) was erected on the site of the chat 
mill, which was at the south-western end of the Lower Jigger House (G1), and  a 
corresponding small concrete dam and penstock were built high up Swart Beck. 
From there water was carried through an 11” diameter steel pipeline to a second 
penstock near the old Low Horse Level grates, which again was adjacent to Swart 
Beck, but further down, and thence to the new power station via 9” diameter 
flanged steel pressure pipes. The water was used to drive a Gilkes’s Turgo Impulse 
turbine, which had an 18” wheel and could generate 186hp at 1000 rpm. This was 
direct coupled to a 2200 volt 125kW alternator, and the power was transferred into 
the mine via a three-core cable along the Lucy Tongue Level (op cit, 276).  

5.1.4  In the same building was a small dynamo driven by a pelton wheel, which provided 
power for the Lucy Tongue locomotive and the Mill lights. The Pelton wheel was 
probably the one bought in 1902 for use in the chat mills, which were abandoned in 
1912 (ibid). Pelton wheels were similarly used in the lead mines at Nenthead, 
which, installed in 1903 and 1905, provided power for air compressors and an 
electric generator (Wilson 1963, 279). These pelton wheels were made by Gilkes of 
Kendal, and it is likely that this firm also supplied the Greenside mines. 

5.1.5  The new power station was in operation by the summer of 1924, at a total cost of 
almost £2400 (Murphy 1996, 277). However, it was not a success initially as it was 
often short of water and was unable to generate sufficient electricity in isolation. 
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This problem was exacerbated by the breaching of Keeple Cove Dam in 1927, as 
the supply of water could not be regulated, and with only intermittent water flow 
down Glenridding Beck, power generation was curtailed to such an extent that the 
No.1 Power House, even with the assistance of No.2 Power House, was no longer 
able to meet the requirements of the mine and washing mills (op cit, 302). The 
Company’s response was to build another power station in 1928 (No.3 Power 
House), which was sited near Glenridding village at Rattlebeck. The insufficient 
supply of water for No.2 Power House led the Company to abandon it in 1928, and 
its generator and turbine were removed to the new No.3 Power House. 

5.1.6  Following the Basinghall Mining Syndicate’s take-over of the mine in 1936, the 
electricity supply was revamped, and mains electricity was brought up to Patterdale 
in the winter of 1937/8. No 2 Power House became the point at which the mains 
power and the mine’s own power joined together to run the machinery at the 
surface. A new concrete building was erected beside the existing structure to serve 
as a Main Substation and Switch Room for the mine (op cit, 343). Three large 
transformers were set outside the new building, and a bank of truck-type switch 
cubicles were erected inside to distribute the power to the new mill. The turbine and 
generator which had been removed to No 3 Power House in 1928 were reinstalled 
in No 2 Power House, using the same high-pressure water supply to drive it.  

5.1.7  The No.2 Power House remained in operation until the mine closed, and survived 
the programme of widespread demolition of mine buildings during the early 1960s. 
It was, however, finally demolished in the1980s.  

 

5.2 THE CLEARANCE AND SURVEY OF THE POWER HOUSE PLATFORM 

5.2.1  The archaeological investigation of the power house platform enabled the 
production of a detailed plan showing the structures and elements that were exposed 
as a result of the machine clearance and subsequent manual cleaning (Fig 7). Prior 
to the investigation, the platform was buried beneath the rubble generated from the 
demolition of the power house during the 1980s. The rubble comprised concrete 
blocks, which were probably produced at the mine; the manufacture of concrete 
building blocks was undertaken at the mine during the early 1920s as a sideline 
business, using the waste sand and gravel from the mill (op cit, 293). The rubble 
was removed by mechanical excavator, under close archaeological supervision. 

5.2.2  The power house platform was revealed to be in good condition, and many features 
were well preserved (Plate 11). The walls of the power house, however, were very 
unstable, and, in the absence of immediate conservation, will doubtlessly collapse.  

5.2.3 Lower Jigger House: the 1924 and 1938 power houses were built into the original 
Low Jigger House; however, relatively little survives of the original fabric. This 
comprised the north-eastern exterior wall of the later power house, which was of 
stone construction (Plate 12), comprising large freestone blocks, and contrasted 
with the concrete block walls of the power houses. Although on the surface 
relatively little survives of the Jigger house, there is the likelihood that there is 
much more sub-surface survival.  
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5.2.4  The 1924 building: the remains of the original power house were exposed within 
the south-eastern part of the platform; it was seen to have measured 9m by 5.8m. 
The exterior walls of the original building appeared to have been cut into the slope 
of the hillside, which was probably retained by a revetment wall; this area was not 
examined closely as it was filled with rubble. The exterior walls were constructed 
of concrete blocks, a single course thick and laid edge-on. The internal walls were 
separated from the external walls by a cavity, which had an average width of 0.06m, 
and was presumably designed to counteract any damp from penetrating the interior 
walls. The internal walls survived to a maximum height of four courses, and the 
interior elevations were whitewashed.  

5.2.5  The remains of a fireplace set against the south-western wall were exposed 
following the machine clearance of the platform (Plate 6). The fireplace measured 
1.12m wide and was lined with a double course of refractory bricks.  

5.2.6  A large cast iron pipe, 0.29m diameter, had been inserted through the north-western 
walls. Immediately below the end of this pipe, a shallow 0.03m wide channel had 
been cut into the platform. This was 1.2m long, aligned north-west/south-east, and 
terminated at the north-western edge of a rectangular area that had been cut into the 
platform (Fig 7). This measured 2m by 1.2m, and probably marked the position of 
the pelton wheel turbine, which will have been powered by water supplied via the 
cast iron pipe. Extending from the south-eastern edge of this area, a 0.56m linear 
strip of concrete contrasted with the surrounding concrete platform, and is likely to 
have marked the position of an electricity cable channel below the platform (Fig 7). 
Beyond the south-eastern external wall of the power house, this channel turned 
through 90o, and continued in a south-westerly direction.  

5.2.7  The concrete platform within the original power house contained nine shallow, 
circular socket holes, each of 0.06m diameter. These are likely to have represented 
the position of machinery within the power house.  

5.2.8  The north-eastern extent of the original building was marked by a 0.11m wide slot 
in the platform, which, at its north-western end, contained the remnants of a wall. It 
seems likely that this wall had been largely removed as part of the 1938 extension 
to the power house, although a short stub of brickwork survived at its northern 
extent (Fig 7). 

5.2.9  The 1938 building: the remains of the 1938 extension were exposed within the 
north-eastern part of the platform, and was seen to measure 14.7m by 9.1m. Its 
construction was very similar to that of the original power house building, 
comprising concrete blocks laid edge-on, with the exception of the north-eastern 
exterior wall, which was a survival of the Jigger House, and was butted by the 
concrete platform.  

5.2.10  A cavity wall was also incorporated in the 1938 building and, unlike the original 
building, included a series of air vents, suggesting that damp had not been 
eliminated completely from the original building.  

5.2.11  The power house had been fitted with a row of large cubicle switch units, which 
were mounted on little wheels that ran on rails set into the floor (Murphy 1996, 
345). The position of six pairs of these rails was revealed during the survey, 
represented by shallow, linear grooves cut into the power house floor (Plate 14). 
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Each was 1.98m long, and 0.07m wide, and were aligned north-west/south-east 
across the floor. Immediately to the north-west, ten pairs of rectangular sockets 
were cut into the floor, and are also likely to have been associated with the switch 
units. 

5.2.12  Below the level of the floor, a continuous, 0.58m wide, linear channel had been 
incorporated into the construction of the power house (Plate 13). This lay along 
three internal sides of the building, with an additional channel aligned north-
west/south-east on the north-eastern side of the cubicle switch units (Fig 7). These 
channels were likely designed to carry electric cables. 

  



Greenside Lead Mine, Cumbria: Archaeological Excavation, Survey, and Watching Brief 25 

For the use of the Lake District National Park Authority © OA North: November 2003 

6. EVALUATION TRENCHING RESULTS: AREA C 

 

6.1  INTRODUCTION  

6.1.1  A programme of archaeological recording was undertaken during the groundworks 
for the construction of a principal drainage ditch at the top of the tailings dam; this 
was intended to catch the run-off from the hillside and divert it away from the 
tailings.  The western section of this drain extended along the line of a stone leat; it 
was therefore required that a programme of survey recording of the structures be 
undertaken and that the partly buried leat be explored by trial trenching to establish 
its character and form. Four small trenches (Trenches C1 - C4) were excavated 
along the line of the western section of the leat (Fig 8) where it was to be impacted 
by the proposed drain; the western part of this leat continued intact beyond the 
western end of the study area.  

 

6.2 TRENCH C1 

6.2.1 Trench C1 was aligned north-east/south-west across the western end of the 
proposed cut-off drain. The trench measured 3.0m by 2.0m, and was excavated to a 
maximum depth of 0.6m (Fig 9). A north-east/south-west aligned stone wall, 105, 
revealed in the trench represented the south-eastern wall of the leat. Only the 
foundation course of masonry survived, which comprised large, irregular stones that 
had been crudely worked on the internal elevation. The wall was butted along its 
north-western side by a surface of closely-packed, sub-rounded stones, which 
formed the floor of the leat, 106, (Plate 7).  

6.2.2  The floor of the leat was overlain by a 0.05m thick lens, 104, of pea-grit, 
representing the silting of the leat. At the south-western end of the trench this 
deposit,104, was overlain by two large, flat stone blocks, 107; these had seemingly 
been placed across the leat (Plate 7), and appeared to be associated with a timber 
plank, 102, which extended across the width of the leat immediately to the south-
west of stones 107. The function of 102 and 107 remains uncertain, although it is 
tempting to view them as water management features. Both were sealed by a 
deposit of loose, orange-brown silty-sand, 101, which contained frequent stones; 
this deposit clearly represented hill wash, deposited after the leat was abandoned. 

 

6.3  TRENCH C2 

6.3.1 Trench 2 was placed 6m to the north-east of Trench C1, measured 2.2m by 1.8m, 
and was excavated to a maximum depth of 0.85m (Fig 9). The remains of the leat, 
111, was represented by two parallel stone walls and a surface of closely-packed, 
sub-rounded stones, which formed the base (Plate 8). The internal width of the leat 
was 0.9m.  

6.3.2  Two courses of wall masonry survived on both walls, which comprised large, 
irregular stones, although the internal faces had been worked. Butting the exterior 
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face of the leat on the south side was a thick deposit of large, randomly-placed large 
stones, 110 (Plate 8). These appear to have acted as retaining material, preventing 
the outward collapse of the leat wall. 

6.3.3  The stone base of the leat was overlain by a 0.12m thick deposit of greenish-grey, 
fine sand. This may have represented tailing material, which was sealed by a layer 
of brown silty-sand, 109, which contained abundant medium and large stones, and 
is likely to have resulted from hill wash.  

 

6.4  TRENCH C3 

6.4.1 Trench 3 was placed some 15m to the north-east of Trench C2, measured 1.8m by 
1.8m, and was excavated to a maximum depth of 0.95m (Fig 10). The leat was 
again exposed, and comprised two parallel walls set 0.9m apart, and the leat floor 
was a surface of closely-packed, sub-rounded stones, 116. The walls survived to a 
single course in height, and comprised large, sub-rectangular stones. The base of the 
leat was overlain by a 0.07m thick deposit of mid-grey coarse sand, 115, which 
contained pea-grits and small gravel, probably derived from the crushing plant. 
Deposit 115 was sealed by yellow clay, 114, which was 0.06m thick, and appeared 
to have been carefully laid, perhaps in an attempt to reduce water loss from the leat. 
This was sealed by a 0.55m thick mixed deposit, 113, which comprised lead 
processing residue and redeposited subsoil (Plate 9). Deposit 113 contained a 
concentration of large stones within the southern part of the trench, which appeared 
to represent the collapsed wall of the leat. 

 

6.5  TRENCH C4 

6.5.1 Trench C4 was placed 8.25m north-east of Trench 3, measured 5m by 3.8m, and 
was excavated to a maximum depth of 1.2m (Fig 10; Plate 10). It was positioned 
adjacent to the junction of two other stone leats in order to clarify the relationship of 
the various water management features. 

6.5.2 The earliest structure exposed, 124, comprised a rough-cobbled surface and an 
associated side wall of large freestone blocks, identified in a small sondage 
excavated along the trench. This surface and wall were almost certainly the 
remnants of a leat. The cobble surface was sealed by a soft, smooth clay deposit, 
123, which was 0.05m thick, and appeared to be lead processing residue. This was 
overlain by large freestone blocks, 121, which formed a flat surface. These stones 
appeared to represent a rebuilding of 124, possibly in an attempt to raise the level of 
the surface, and so control the flow of water. A second deposit of soft clay, 122, 
appeared to represent further lead processing residue, and indicated the continued 
use of the leat subsequent to the putative rebuilding. The processing residue was 
sealed by a deposit of sand and rubble, 120, which indicated the abandonment of 
the leat.  

6.5.3  Leat 124 was truncated to the south by a second stone leat, 118, which survives as a 
surface feature, of which only the northern wall was exposed within the trench. The 
wall comprised two courses of elongated field  masonry, which was roughly dressed 
on its southern (internal) face. The wall had a marked curve reflecting the change of 
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direction as it converges towards leat G8 to the north (Fig 3). The floor of the leat 
comprised a small stone, cobble surface which butted against the wall face. 
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7.  WATCHING BRIEF RESULTS 

 

7.1  INTRODUCTION 

7.1.1 A programme of watching brief was undertaken in all areas of the proposed 
development that had an impact upon the archaeological resource. This related to 
the works for the cut-off drain at the top of the tailings dam (Section 7.2), the 
reprofiling of the tailings dam (Section 7.3), and the works below the tailings dam 
consolidating existing drains and structures (Section 7.3). 

 

7.2  ABOVE THE TAILINGS DAM 

7.2.1 Access Track (WB1): an access track was mechanically excavated from east to 
west across the slope at the rear of the tailings dam, to the north of the stone leat G7 
excavated in the evaluation trenches (Section 6). This work involved initially the 
removal natural subsoil from across the slope; no archaeological features or 
deposits were encountered. 

7.2.2 Installation of Rock Armour (WB2): the slope above the line of the access track 
was battered back by mechanical excavator during the installation of rock armour. 
This work caused substantial disturbance to an east/west aligned stone leat, G38, 
particularly between leats G8 and G9. Consequently, three small trenches were 
manually excavated, in order to assess the survival of leat G38. These were placed 
across the projected line of the leat, at distances of 5m, 16m and 27m to the east of 
leat G9. The absence of structural remains within the two easternmost trenches 
suggested that the leat had been completely removed during the stabilisation works. 
The  westernmost trench, however, revealed that the leat survived in situ. The north 
wall of the leat comprised large freestone blocks, and had apparently been 
reinforced with concrete. The base of the leat comprised flat stones, and had 
similarly been modified with concrete. A timber plank was exposed immediately 
above the floor of the leat, which appeared to be in situ. This may have represented 
the remnants of a timber lining, although this could not be confirmed without 
further excavation.  

7.2.3 Cut-off Drainage Ditch (WB3): mechanical excavation of the cut-off drainage 
ditch involved the removal of, on average, 1.5m of tailings and natural scree (Fig 
11). The width of the excavation varied, at the western end averaging 5.5m and at 
the eastern end 7.0m. The total length of the excavation was 95.0m. Where the new 
access road cut across the excavation, a temporary bridge was installed. Stone leats 
G6 and G7 were subject to some disturbance during this work. Leat G7 had been 
recorded archaeologically in the four evaluation trenches as its destruction had been 
anticipated (Section 6). Leat G6, however, was recorded only during the watching 
brief. This leat sloped from east to west, and led to the turbine house at the top of 
the tailings dam. The leat walls were 0.3m wide, and comprised large freestone 
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blocks, surviving to nine courses in height (1.1m). The floor was constructed of 
stone cobbles, with large sub-rounded stones, and formed a channel 0.8m wide.  

7.2.4 A further, deeper drain was inserted in the eastern half of the tailing dam, within the 
area excavated for the cut-off ditch, and parallel to the northern baulk. This 
measured 55.0m long, 1.5m wide, and 1.5m deep, and was excavated through a 
maximum depth of 0.3m of tailings material, below which was natural subsoil. At 
the western end of the excavation, the northern wall, 138, of leat G6 was removed 
for a distance of c20.0m. The wall was, on average, 0.30m thick with the flat sides 
of stone being used on the inner face. The visible width of the leat measured 1.2m, 
with the northern wall standing up to 1.1m high and the southern wall was up to 
0.60m high. The base of the leat was noted to be sloping to the west. A concrete 
stanchion, 139, was exposed, protruding from the southern baulk of the excavation, 
G110. This measured 3.0m in length and a minimum of 2.30m wide, standing 0.6m 
high. A total of six steel bars were fixed into the concrete. Two further projections 
of concrete were visible at its north-western extent, extending from its basic 
rectangular shape. These were 0.44m and 0.47m in length, 0.60m wide, and a 
maximum of 0.59m high, with a sloping north-western face similar in form to a 
buttress. A concrete footing, 146, for a wall was visible in the southern baulk, on 
top of the eastern edge of the stanchion. This stood 0.25m high and had a width of 
0.22m wide. The stanchion and footing were cut into natural scree. Some fragments 
of wood were located during the excavation. Most notably, a group of five planks 
forming two roughly parallel lines, with a maximum size of 1.64 x 0.20 x 0.03m. 
These were possibly associated with access to the tailings dam during the 
deposition of this waste material. 

7.2.5 Geo-technical pit in the tailings dam (WB4): a small test pit was mechanically 
excavated through the upper surface of the tailings dam in order to inform the 
implementation of an access road. The pit measured c3m by 2.5m, and was 
excavated to a depth of c1.8m. Unsurprisingly, the test pit revealed a homogeneous 
deposit of fine tailings material, identical to that exposed in the erosion scar at the 
eastern end of the dam. On completion, the pit was backfilled and the turf 
reinstated. 

 

7.3  THE TAILINGS DAM 

7.3.1 Stripping of the Tailings Dam: the profile of the tailings dam was altered by 
mechanical excavator in order to reduce the angle of slope, which involved the 
removal of tailings material. The initial stripping of the tailings dam commenced to 
the north-east of No.2 Power House. This exposed a short section of stone wall, 
G106, and an iron pipe, G107, which appeared to be in situ. The wall comprised a 
single course of stone freestone blocks, which was exposed for a distance of 1.0m. 

7.3.2 Stripping of the tailings dam commenced subsequently at its western end, and 
proceeded eastwards. A maximum depth of 4m of tailings material was removed; 
no further archaeological features were encountered. 
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7.4 BELOW THE TAILINGS DAM 

7.4.1 The lower drainage ditch (WB5): the construction trench for the lower drainage 
ditch was mechanically excavated at the bottom of the tailings dam, above Power 
House No.2 (Fig 11). The trench was 0.6m wide, and varied from 0.8m to 1.1m in 
depth. Excavation proceeded though an average of 0.15m of topsoil and 0.65m of 
redeposited scree and demolition debris, 141 and 142 respectively. Scree 141 
comprised a dark reddish-brown, coarse sand of loose consistency, which contained 
occasional metal objects and lenses of light grey tailings. Deposit 142 comprised 
sub-rounded stones in a dark reddish-brown, coarse sand matrix. Four steel pipes 
were exposed beneath deposit 142, two of which had a diameter of 0.15m and were 
set vertically in concrete. The other two pipes had diameters of 40mm and 80mm, 
and were laid horizontally. The two vertical pipes had been cut into scree 143, and 
were clearly in situ. It was unclear, however, whether 143 represented natural scree 
or re-deposited scree. 

7.4.2 Gabion Wall Foundation Trench (WB6): an archaeological presence was 
maintained during the excavation of the foundations for the gabion wall at the foot 
of the tailings dam. This foundation trench continued along the same line as the 
excavation trench, situated to the west. The initial machine excavation comprised 
exclusively tailings material, which was not removed entirely, thus preventing the 
exposure of any underlying deposits. A maximum depth of 1.8m of tailings was 
removed from the northern edge of the foundation trench. 

7.4.3 A further programme of machine stripping along the foot of the tailings dam 
involved the removal of a maximum depth of 4m of tailings material. The work 
exposed the south-east corner of a large stone structure, G43, identified as a settling 
tank (Fig 3). The wall of the tank comprised four courses of large freestone blocks, 
set into a construction trench which had been cut into the natural subsoil. The 
internal elevation of the wall had been lined with timber planking, set on edge. The 
decayed remains of timber planks at a lower level indicated that the base of the tank 
had also been timber-lined. The tank contained a grey, sandy-clay deposit, which 
was overlain by a series of lenses of fine material, and sealed by tailings material.  

7.4.4 The extension of the gabion wall foundations to the west exposed part of revetment 
wall G2 (Fig 3). A 0.5m depth of tailings material was removed, which have 
evidently been dumped against the north-west facing elevation of the revetment 
wall. This wall comprised large freestone blocks, and was retained in situ.  

7.4.5 Drainage Ditches Associated with the New Silt Trap (WB7) (Fig 13): as an 
adjunct to the Area D trench a further four trenches were excavated linked to the 
construction of the silt trap at the base of the large retaining wall G44. These 
comprised a trench running along the base of wall G44, two catchment drains to the 
west of the silt trap, and a drain linking the silt trap to the existing outlet pipe. None 
of the archaeological exposed deposits were excavated, as the new drainage 
channels were simply laid over the top of them.  

7.4.6 The trench followed the base of the wall G44, aligned in an east/west direction, 
with an off shoot leading into the silt trap; it measured 25.0m long with a maximum 
width of 1.3m and a maximum depth of 0.60m, excavated through tailings material. 
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One significant feature was noted, consisting of the top of a concrete stanchion 
3.80m long and 0.90m wide and at least 0.60m thick. 

7.4.7 The drainage channels to the west of the silt trap formed two interconnecting 
trenches. The north-east/south-west excavation, 7.13m long and maximum of 
1.20m wide, revealed the tops of three north/south aligned brick footings below 
0.48m of tailings material, 173, 175 and 176. Footing 173 consisted of a mid-
yellow brick at least 0.80m in length and 0.22m wide. Footing 175 was of a red 
brick construction, and was at least 1.0m long as exposed in the trench. Neither of 
these produced a visible construction cut; however, this part of the trench rapidly 
flooded after excavation.  

7.4.8 Wall 176 measured at least 0.80m in length and was 0.34m wide. A construction 
cut, 177, was possibly visible to the east of 176, but it was not entirely clear at this 
level. The bricks measured 226mm by 111mm by 60mm, some frogged with the 
word ‘PEASE’, and were a wire cut, heat resistant, type of brick. At the far end of 
the trench the northern end of a wooden sluice was located, 179, orientated in a 
north/south direction, and measuring 0.48m wide. In the base of the trench was a 
mixture of light grey tailings and a lead rich blue grey silt, 169 and 178 
respectively.  

7.4.9 The curving north/south aligned trench leading off from the north-east/south-west 
trench, measured 8.30m in length and 0.72m wide. Excavation of the overburden 
removed 0.66m of tailing deposits. At the northern end of the trench, aligned north-
east/south-west were some red brick fragments, 167, measuring 110mm by 80mm 
forming a surface at least 0.6 long and 0.30m wide. Along its northern edge, aligned 
in the same direction, was a piece of wood at least 0.60m long and 0.20m wide. The 
base of the northern half of the trench was still covered with a mix of light grey and 
dark blue grey, lead rich, tailing material. The southern half of the trench consisted 
of a mid-orange-brown coarse sand with frequent medium-sized stone inclusions 
representing re-deposited scree, 161, except for the 1m southernmost part of the 
trench where it returned to a dark blue grey tailings material, 162. All three of these 
deposits contained small amounts of worked wood, 170, although none were 
necessarily thought to be in-situ. In the north/south excavation trench a wooden 
sluice, 212 and 213, was exposed orientated north-west/south-east and was 
perpendicular to the line of wall G44.   

7.4.10 New Service Trench Across Area of Smelt Mill (WB8) (Fig 12): a single trench 
was excavated to the west of building G21, measuring 11.68m in length and 0.40m 
in width, aligned north-east/south-west. Excavation removed a maximum of 0.79m 
of overburden revealing a chamber filled with a fine grained light-grey material, 
either the very fine tailings (slimes) or possibly crushed lime, located in the north-
eastern half of the trench (Plate 19). This chamber, located beneath 0.32m of 
overburden, had estimated internal measurements of 1.4m in length and 0.30 wide. 
The exterior walls consisted of a light-orange, heat resistant, brick, 183. This 
supported a heat resistant floor surface, 184, made of yellow ceramic tiles 
measuring 0.50m by 0.33m and 0.05m thick. Beyond the chamber, to the north, was 
a single surviving fragment of a sandstone floor, roughly squared, measuring 0.40m 
by 0.30m by 0.05m. Between the brick and tile floor a single coarse of slate was 
visible, 232. Over the western end of the chamber was a fragmented metal cover, 
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measuring at least 1.3m in length, at least 0.6m in width, and 40mm thick, creating 
an access to the chamber. The exact shape of the whole structure is unclear, as 
much of it was located within the baulk.  

7.4.11 A north-west/south-east aligned sandstone footing (structure 181), probably of 
contemporary construction, was located 0.10m to the east of 183. Of  an unknown 
length, it measured 0.32m in width and was at least 0.45m in height, made of 
roughly-hewn sandstone blocks which were a maximum of 0.50m by 0.33m by 
0.13m. The bonding material consisted of a compact light grey mortar. The 
remainder of the trench was covered with a mix of dark-grey and mid-orange-
brown coarse sand with frequent medium-sized andesitic stone inclusions, 233. 
This deposit was certainly a natural scree, although possibly re-deposited. It is 
likely that construction cuts existed for both of these structures, but these were not 
visible in section possibly as the area had been disturbed during the demolition 
process. 

7.4.12 The purpose of these structures is unclear, but it is evident that they were located 
outside the buildings of the smelt mill complex. It is possible that this chamber was 
formed of reused material, as some of the tiles of 184 were broken at the edges as 
though they had been adapted to fit this structure. 

7.4.13 Excavation Below G35 (WB9): excavation at the foot of revetment wall G35 
entailed the removal of 0.30m of topsoil and a maximum of 2.0m of redeposited 
scree, with metal and wood inclusions, in an area measuring 14m by 8.5m. The 
revetment wall, below G35, proved to be 0.63m thick, behind which, buried under 
the scree, was a layer of concrete 1.5m wide and 0.9m thick; this was the floor of a 
concentrate bin visible on a 1949 plan of the site (Murphy 1996, 385). 

 

7.5 REVETMENT WALLS (FIG 3) 

7.5.1 Revetment Wall G26 (Fig 14): as part of the consolidation works, wall G26 was 
removed by mechanical excavator, and the angle of slope behind was reduced. This 
work exposed several archaeological features. 

7.5.2 Immediately to the north of wall G26, four large, vertical timber posts survived 
above ground (G100) (Fig 14); the consolidation works exposed the footings of 
each of the posts. The posts appear in mid-twentieth century photographs of the site 
(Plates 1 and 2), where they are shown clearly to carry electricity cables. These 
were erected during the 1930s, and carried power supplied by the National Grid 
across the beck to the mine.  

7.5.3 The remains of a stone wall (G101) were observed some 5m to the north-west of 
the electric cable posts. This was aligned north-east/south-west, and was exposed 
for a distance of 7.2m; it comprised large, randomly-coursed freestone blocks. 
Situated c2.5m to the south-east, a second stone wall (G102), placed along the same 
alignment, was exposed. This wall was 1m wide, and was observed to a depth of 
1.4m;  it comprised 13 courses of masonry, made up of large freestone blocks.  

7.5.4 Walls G101 and G102 appeared to represent revetment walls that predated wall 
G26, and almost certainly fulfilled the same function, that is to form a terrace for 
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the siting of processing plant. The area to the south of G102 produced evidence for 
lead processing, although this was not observed to the north. 

7.5.5 The north-eastern end of wall G102 was truncated by a third wall, G103, which was 
0.5m wide and six courses survived. Only a short length (1.1m) of this wall was 
exposed, although it appeared to take a broadly east/west alignment. The function 
of wall G103 remains uncertain.  

7.5.6 Wall G103 also truncated wall G104, situated to the south, and aligned broadly 
north/south. This wall was exposed for a length of 2.4m and was 0.8m wide. 
Comprising large freestone blocks, it incorporated four courses of masonry.  

7.5.7 Revetment Wall G34: a watching brief was maintained during the removal of 
overburden prior to the reconstruction of wall G34, situated to the west of the smelt 
mill complex. The machine clearance of overburden exposed a vertical brick wall, 
G105 (Fig 15), which was identified as the remains of a chimney associated with 
the Cement Store shown on the plan of c1949. This red brick structure was located 
to the east of the smelt mill G21, and was revealed by the collapse of the sloping 
revetment wall G34. There were three elements to its construction, creating an 
east/west aligned wall and chimney (Plate 15). The brickwork associated with the 
upper 14 courses of the chimney, 148, consisted of red brick measuring 225mm x 
110mm x 85mm, predominantly with a bonding pattern of English Garden Wall 
(Fig 15). The flue was visible on the southern, internal face, represented by the 
sloping brickwork, with blackened bricks located at its upper limit. The lower brick 
work of the chimney, and that which formed wall 149, consisted of large heat 
resistant red tiles, re-used as bricks, measuring 310mm x 156mm x 92mm. These 
tiles had two square holes, 25mm square, running longitudinally through them. This 
allows cooling air to circulate through the structure that they were originally 
associated with, and was presumably part of an earlier feature of the smelt mill. The 
bonding pattern largely consisted of stretchers, but with the sporadic occurrences of 
headers. Both 148 and 149 were bonded with a light grey compact mortar.  

7.5.8 Wall 149 was constructed on top of a roughly-coursed stone wall, 150, made of 
sub-rounded and sub-angular andesitic stone, with the occasional brick fragment of 
the type associated with 149. Wall 150 was bonded with the same mortar as 148 
and 149, and there is no reason to suppose they are not contemporary. The northern, 
external, side of 150 was not faced, unlike the brickwork 148 and 149.  

7.5.9 The protruding portion of chimney 147 was demolished during the program of 
works as part of the engineering solution to stabilise wall G34. 

7.5.10 Revetment Wall G108: located on the lower half of the tailings dam at the back of 
the terrace created by wall G109 (Fig 16) was revetment wall G108. The wall was 
buried below a maximum of 0.92m of thin top soil and redeposited scree, 128, 
which contained a number of timbers, of a maximum size of 0.95m x 0.25m x 
0.06m.  

7.5.11 Directly below the scree were two planks, 129, which may represent the disturbed 
remains of a sluice. Also below 128 was a layer of light grey concrete, 130, capping 
and earlier stone sluice, 136 (Fig 16). This sluice was filled with 133, a mid red-
brown coarse sand with frequent sub-angular andesitic inclusions, a further deposit 
of re-deposited scree. The stone sluice 136 is part of the same construction as wall 
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134, and is made of the same material. The channel formed by 136 measures 0.31m 
wide and 0.21m high. 134 forms a north-east/south-west aligned wall, 1.13m in 
height, a minimum of 0.3m wide, and a minimum of 1.26m long, made of sub-
rounded and roughly-squared stones. The wall was dry stone built and unevenly 
coursed, with a lintel 0.86m in length and 0.15m thick over a vertical shaft (Fig 16).  

7.5.12 The shaft, 135, measured 0.67m in diameter, and had been cut into the bed rock, 
with what appear to have been long drill marks cut into its sides. It continued down 
vertically for approximately 5.5m, before continuing downwards at a sloping angle 
towards the east-south-east. A wooden and metal frame had been constructed over 
the shaft entrance (Plate 16), with a handled iron plate covering it. This rectangular 
plate measured 0.50m x 0.43m x 3mm, the handle, 6mm thick, extending a further 
0.53m from the plate.  
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8.  THE FINDS 

 

8.1 METHODOLOGY 

8.1.1 All artefacts and ecofacts were recorded using the same system as the contextual 
information, and were handled and stored according to standard practice, following 
current Institute of Field Archaeologists' guidelines. The assemblage was subject to 
analysis by the OA North in-house finds specialist, and the results are summarised 
in Table 1. 

 

Area Context Frags Material Description Comment 

A 5 4 Glass Lantern Battery holder 

A 5 1 Textile Felt hat Miners 

B 220 1 Iron Boot heel  

B 220 1 Iron/wood Can opener  

B 220 1 Iron Ball Jigger waste 

C 104 4 Ceramic Drain pipe  

C 104 1 Iron Fitting Cable Junction 

Table 1: Summary catalogue of the finds 
 

8.2 RESULTS 

8.2.1 A small collection of twentieth century artefacts were recovered from the 
programme of archaeological work. They were predominantly yielded from non 
stratified and clearance deposits within areas A, B, and C. The artefacts comprised 
fragments of: ceramic drain pipe, glass lantern battery holder, iron objects 
(including a cable junction, and jigger debris), a wooden handled can opener, and a 
hooded felt miners hat. The bulk of the objects offered little potential to aid the 
interpretation of the site, and were of no archaeological importance 
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9.  DISCUSSION 

 

9.1 INTRODUCTION 

9.1.1 The archaeological work undertaken during the consolidation of the tailings dam 
revealed a number of structures associated the with Low Mill, representing various 
phases of its 147 year history. Many of the larger structures recorded are more 
easily interpreted due to previous research complete on the Low Mill complex, 
particularly by Sam Murphy, published in his book Grey Gold (Murphy 1996), and 
by Warren Alison. It has not always been possible to suggest reliable interpretations 
of smaller features or structures recorded during the investigations, perhaps 
surprising in what is still relatively recent history. Interpretation, however, was 
often hampered by the relatively small glimpse of the archaeology revealed, and it is 
evident that further surviving deposits and structures remain at the site 

 

9.2 LOW MILL EXCAVATION (AREA A) 

9.2.1 The sequence of deposits and well-preserved structures encountered during the 
excavation have enabled the production of a clear plan of elements of the Low Mill 
site. It has also provided some detail of the development of the site, and has 
demonstrated its complexity. As with any site of this type, however, it needs to be 
stressed that its development is a continually evolving process, and any attempt to 
assign specific phases to its evolution is somewhat artificial. Nevertheless, a 
sequence of eight distinct changes to the layout of the area have been identified 
from the results of the excavation. 

9.2.2 The considerable number of features exposed during the course of the excavation 
relate to elements of the Low Mill Dressing Floors, and in many instances these 
correlate with the documentary evidence. Whilst many of the wooden and stone 
drains and culverts do not appear on the historical mapping of the site, their 
function can be predicted on the basis of their context within depicted buildings and 
buddles. Their sheer number, however, highlights the importance of water power to 
site operations, and the excavation has demonstrated that, for instance, water which 
had been used in the crushing mills was reused for processes at a lower level within 
the Low Mill complex. It is also clear that processes were continually being 
modified and updated, presumably as a response to the introduction of new 
technology, such as automatic buddles. 

 

9.3 THE POWER HOUSE (AREA B) 

9.3.1 The archaeological evidence supports and enhances the documentary account 
(Section 4.1) of the No.2 Power House. The expansion of the building in 1938 
involved a substantial enlargement of the original 1924 building, which appeared to 
have been incorporated into the new build, and is likely to have remained largely 
intact. The north-eastern wall of the 1938 building, however, clearly incorporated 
an earlier structure, represented by a stone wall. This was most probably the 
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remnants of the Low Jigger House, which was built during the 1870s and appears to 
have been demolished during the period 1924-38.  

9.3.2 The remnants of the Low Jigger House stone wall survived to a minimum of five 
courses in height, and it is likely that further courses of masonry existed below the 
excavated level. This suggests that elements of the Jigger House may survive in situ 
below the power house platform, although this could not be confirmed during the 
course of the current project. 

 

9.4 EVALUATION TRENCHING AND SURVEY OF THE TAILINGS DAM (AREA C) 

9.4.1 The four evaluation trenches were targeted on the stone leat exposed during the 
geotechnical test pitting (OA North 2001), although its precise line and extent 
remained uncertain. To the west of  Swart Beck, the excavated leat survives largely 
intact, with side walls up to 0.9m high, and a 0.88m wide channel. The side walls 
comprised large stone slabs, crudely coursed, with no evidence of bonding material. 
Towards the eastern extent of the leat, lead processing residues were encountered 
within the central channel. These presumably originated from the crushing plant up 
slope, suggesting the re-use of water. 

9.4.2 The results of the evaluation trenches have demonstrated that the stone leat lay to 
the rear of the tailings dam, and continued along a north-east/south-west alignment 
as far as Trench C4. Immediately beyond Trench C4, it appears that the leat turns 
sharply to the south in order to continue down slope in the direction of the High 
Jigger House. A series of levels taken along the base of the leat confirmed that it 
sloped from the south-west to the north-east, supporting a suggestion that this leat 
had carried water from a reservoir to the water wheel that powered the High Jigger 
House. 

9.4.3 The excavated stone leat was seen to predate a second stone leat (G6), which ran 
parallel to the south, and was considered previously to have been a contemporary 
feature. 

 

9.5 THE NEW SILT TRAP EXCAVATION (AREA D) 

9.5.1 It is evident from these excavations that survival of the working surface and the 
base of structures is good. Within the trench a cobbled surface covered 
approximately two thirds of the trench, with the eastern corner of a settling pit 
(constructed of red brick) protruding from the baulk in the south-western corner of 
the trench. A small part of the base of a convex buddle was revealed, along with 
two associated wooden sluices and levelling deposits. Much of the convex buddle, 
however, appeared to have been destroyed during the demolition of the site leaving 
only a curved outer rim upon which the buddle floor was attached. Of the wooden 
sluices; one (due to its contents) evidently removed slimes from the area, the 
purpose of the second being unclear. 

9.5.2 The structures revealed are thought to represent one phase of construction, 
associated with the 1890's improvements to the Low Mill dressing plant initiated by 
Captain Borlase. These structures are visible on a 1902 schematic plan of the 



Greenside Lead Mine, Cumbria: Archaeological Excavation, Survey, and Watching Brief 38 

For the use of the Lake District National Park Authority © OA North: November 2003 

operations and a 1915 Ordnance Survey map of the site (Murphy 1996, 207-208) 
(Fig 2). 

9.5.3 Unfortunately, the archaeological remains within this trench were destroyed to 
allow the new silt trap to be inserted. 

 

9.6 THE WATCHING BRIEF 

9.6.1 The program of works was designed to produce as low as possible an impact on the 
surviving archaeology, and where disturbance was inevitable provision for 
archaeological investigation was made prior to work being carried out. Despite this, 
however, the subsequent watching brief revealed a number of structures associated 
with the low mill complex not previously recorded. The more substantial structures 
located during the watching brief included the wall and chimney of the cement 
store, protruding from revetment wall G34, a shaft cut into bedrock below 
revetment wall G108, 135, the remains of settling tank, G43, found in the 
foundation trench for the new gabion wall (WB5), an unexplained chamber, 183, 
found during the excavation of a new service across the smelt mill area (WB8), and 
the concrete floor of the concentrates bin at the bottom of the works, below 
revetment wall G35 (WB9). Two concrete stanchions were also revealed, including 
one, G110, which supported the ropeway of the incline slope at the top of the 
tailings dam, and a second unexplained stanchion located at the base of revetment 
wall G44.   

9.6.2 Other smaller, usually unexplained, features included segments of pipe work and 
fragments of brickwork, most of which were only revealed and subsequently buried 
without being destroyed by the program of works. 
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APPENDIX 3: SITE GAZETTEER 

 
Feature number G1 
NGR NY 3634 1742 
Site type Chat Mill / Power House 
Source SAM 27751; Murphy 1996, 25 
Description 
No 2 Power House, relating to the last phase of the Low Mill, and was constructed on the site of the Chat Mill 
and Low Jigger House. The power house is still visible by its floor platform and partially surviving external 
wall. 
  

 
Feature number G2 
NGR NY 3633 1742 
Site type Wall 
Source Topographic Survey 
Description 
A stone-built revetment wall to the north of G1. 
  
 
Feature number G3 
NGR NY 36343 17433 
Site type Tank 
Source Topographic Survey 
Description 
An iron-lined circular tank, 1.80m in diameter, to the north of G1. 
  
 
Feature number G4 
NGR NY 36340 17431 
Site type Wooden Sumps 
Source Murphy 1996, 387; Topographic Survey 
Description 
A series of five wooden sumps, three of which are linked by a ceramic pipe, exposed by the subsidence of a 
large portion of the tailings dam into the Swart Beck. These were used to drain water out of the tailings 
material. 
  
 
Feature number G5 
NGR NY 3637 1749 
Site type Wall 
Source Topographic Survey 
Description 
A stone-built wall visible only at ground level. 
  
 
Feature number G6 
NGR NY 3631 1745 
Site type Leat 
Source Murphy 1996, 136; Topographic Survey 
Description 
A stone-built leat taking water from the turbine house at the top of the tailings dam to an outflow into 
Glenridding Beck. The leat ran parallel to leat G7, which it superseded. 
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Feature number G7 
NGR NY 36282 17439 
Site type Leat 
Source Topographic Survey 
Description 
A stone leat designed to carry water from the reservoir to the High Jigger House. It lay parallel to its 
successor, leat G6, and was obliterated during the consolidation works. The leat was examined in four 
evaluation trenches. 
  
 
Feature number G8 
NGR NY 36319 17496 
Site type Leat 
Source Topographic Survey 
Description 
A stone leat with a wood lining. This structure appears on the 1897 2nd Edition Ordnance Survey map of the 
site, and would have taken water from Swart Beck to the Low Mill site. 
  
 
Feature number G9 
NGR NY 36282 17460 
Site type Leat 
Source W Allison pers comm; Topographic Survey 
Description 
A timber chute, with a diversion at its southern end. This served to take water from a drain located further up-
slope into the uppermost leat just to the south of the chute. 
  
 
Feature number G10 
NGR NY 36328 17507 
Site type Inclined Plane 
Source Topographic Survey 
Description 
The incline slope, used to transport the ore from the mine workings to the Low Mill, visible as an earthwork.  
 
 
Feature number G11 
NGR NY 3635 1747 
Site type Wall 
Source Topographic Survey 
Description 
A revetment wall, retaining tailing deposits and creating a terrace in the tailings dam. 
 
 
Feature number G12 
NGR NY 36400 17423 
Site type Steps 
Source Topographic Survey 
Description 
Eight concrete steps, more of which lie buried beneath tailing deposits, individually measuring 0.4m wide and 
1.2m long. 
 
 
Feature number G13 
NGR NY 3644 1743 
Site type Wall 
Source Topographic Survey 
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Description 
A stone-built revetment wall, retaining tailing deposits. The western half of this wall is visible on the 1897 
2nd edition Ordnance Survey map, but has almost certainly been altered by later developments of the site.    
 
 
Feature number G14 
NGR NY 36420 17460 
Site type Wall 
Source Topographic Survey 
Description 
A stone-built wall visible at ground level only. This is possibly a revetment wall, pre-dating G11. 
 
 
Feature number G15 
NGR NY 36415 17435 
Site type Culverts 
Source Topographic Survey 
Description 
Two concrete culverts. 
 
 
Feature number G16 
NGR NY 36456 17468 
Site type Tramway 
Source Topographic Survey 
Description 
Possible tramway.   
 
 
Feature number G17 
NGR NY 36470 17484 
Site type Bridge  
Source W Allison pers comm; Topographic Survey 
Description 
Stone bridge crossing Swart Beck, used to take ore from the Lucy Tongue Level across Swart Beck on 
tramways. Between 1936 and 1938 a concrete Ore Bin and Jaw Crusher were installed at this position, the 
footings of which are visible. 
 
 
Feature number G18 
NGR NY 36436 17504 
Site type level 
Source Topographic Survey 
Description 
The entrance to the Lucy Adit entrance, currently surrounded by modern concrete. 
 
 
Feature number G19 
NGR NY 36437 17498 
Site type Wall 
Source Topographic Survey 
Description 
The southern stone wall of the building which surrounded the entrance to the Lucy Adit, visible at ground 
level only. 
 
 
Feature number G20 
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NGR NY 36445 17526 
Site type Bridge 
Source Topographic Survey 
Description 
An iron and stone-built bridge, currently used as a footbridge but which previously a bridge for the tailings 
track during the last phase of working at the site, between the 1930s and 1962. 
 
 
Feature number G21 
NGR NY 36492 17423 
Site type Building 
Source Topographic Survey 
Description 
A standing building, presently used as a private hostel for outward bound activities, but during the latter phase 
of the site constituted the electrical shop and stores. Originally part of the smelt mill of the 19th century, 
during the renovation of this building in 1989 an early type of reverberatory furnace was located at its western 
end. 
 
 
Feature number G22 
NGR NY 3650 1739 
Site type Building 
Source Murphy 1996, 100 and 385; Topographic Survey 
Description 
A standing building currently used as a hostel for outward bound activities, but originally the saw mill and 
joiners shop.   
 
 
Feature number G23 
NGR NY 3648 1737 
Site type Building 
Source Murphy 1996, 385; Topographic Survey 
Description 
A standing building, currently used as a hostel for outward bound activities, but previously the offices for the 
site. 
 
 
Feature number G24 
NGR NY 36547 17424 
Site type Building 
Source Topographic Survey 
Description 
A standing building, previously the stables for the works. 
 
 
Feature number G25 
NGR NY 36392 17428 
Site type Buddle 
Source Topographic Survey 
Description 
The floor of a wooden automatic buddle, originally located on the third floor of the later nineteenth to early 
twentieth century works. 
 
 
Feature number G26 
NGR NY 3637 1737 
Site type Wall 
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Source Topographic Survey 
Description 
A stone-built revetment wall. 
 
 
Feature number G27 
NGR NY 36293 17403 
Site type Leat 
Source Topographic Survey 
Description 
A stone-built leat, present during the earlier workings of the Greenside Mining Company, used to bring water 
from Glenridding Beck to the crushing mill. 
 
 
Feature number G28 
NGR NY 36368 17410 
Site type Concrete Foundations 
Source Topographic Survey 
Description 
Two concrete foundations, the most easterly with iron beams creating a floor, possibly relating to control 
room number 2 of the last phase of the workings, although this is unconfirmed. 
 
 
Feature number G29 
NGR NY 36371 17422  
Site type Concrete Foundations 
Source Topographic Survey 
Description 
Concrete foundations associated with the south-eastern wall of the Ball Mill and Flotation building, 
associated with the 1930’s to 1960’s phase of the works, demolished between 1961 and 1962. 
 
 
Feature number G30 
NGR NY 36388 17406 
Site type Concrete Foundations 
Source Topographic Survey 
Description 
Concrete foundations of the filter house, associated with the 1930’s to 1960’s phase of the works, demolished 
between 1961 and 1962. 
 
 
Feature number G31 
NGR NY 36390 17395 
Site type Concrete Foundations 
Source Topographic Survey 
Description 
Concrete foundations associated with the filter house or laboratory buildings of the 1930’s to 1960’s phase of 
the works, demolished between 1961 and 1962. 
 
 
Feature number G32 
NGR NY 36411 17407 
Site type Concrete Foundations 
Source Topographic Survey 
Description 
Concrete foundations possibly associated with the laboratory building of the latter 1930’s to 1960’s phase of 
the works, demolished between 1961 and 1962. 
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Feature number G33 
NGR NY 36433 17397 
Site type Concrete Foundations 
Source Murphy 1996, 385; Topographic Survey 
Description 
Stone and concrete foundations of the conveyor which took material from the filter house to the concentrates 
bin. 
 
 
Feature number G34 
NGR NY 3644 1740 
Site type Wall 
Source Topographic Survey 
Description 
A stone-built revetment wall. 
 
 
Feature number G35 
NGR NY 3643 1738 
Site type Culvert 
Source Topographic Survey 
Description 
Culvert. 
 
 
Feature number G36 
NGR NY 3638 1748 
Site type Structure 
Source Topographic Survey 
Description 
Stone and concrete structure, from which an iron pipe protrudes. 
 
 
Feature number G100 
NGR NY 36372 17384 
Site type Poles 
Source Watching Brief 
Description 
Wooden electricity cable poles. 
 
 
Feature number G101 
NGR NY 36383 17385 
Site type Wall 
Source Watching Brief 
Description 
East/west aligned revetment wall. 
 
 
Feature number G102 
NGR NY 36382 17389 
Site type Wall 
Source Watching Brief 
Description 
Wall running parallel, and south of G101. 
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Feature number G103 
NGR NY 36385 17390 
Site type Wall 
Source Watching Brief 
Description 
Wall butted by G102. 
 
 
Feature number G104 
NGR NY 36385 17388 
Site type Wall 
Source Watching Brief 
Description 
North/south aligned wall. 
 
 
Feature number G105 
NGR NY 36455 17414 
Site type Structure 
Source Watching Brief 
Description 
Brick structure. 
 
 
Feature number G106 
NGR NY 36352 17447 
Site type Wall 
Source Watching Brief 
Description 
Wall. 
 
 
Feature number G107 
NGR NY 36357 17446 
Site type Pipe 
Source Watching brief 
Description 
Iron pipe. 
 
 
Feature number G108 
NGR NY  
Site type Wall and shaft 
Source Watching brief 
Description 
Revetment wall and shaft, the latter thought to act as a break for the ore processing machinery by diverting 
water away from the buddles. 
 
Feature number G109 
NGR NY 36402 17434 
Site type Concrete Stanchion 
Source Watching brief 
Description 
Revetment wall and shaft, the latter thought to act as a break for the ore processing machinery by diverting 
water away from the buddles. 
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Feature number G110 
NGR NY 36331 17482 
Site type Wall and shaft 
Source Watching brief 
Description 
A concrete stanchion exposed as a result of the cutting of the cut off drain for the tailings dam; possibly 
associated with the high turbine house.  
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APPENDIX 4: CONTEXT LIST 

 
Context Area Description 

1 A Turf/Topsoil 
2 A Gravel capping of Tailings Dam 
3 A Buried soil horizon 
4 A Stone drain 
5 A Layer, mining waste? 
6 A Timber Floor 
7 A High voltage cables 
8 A Stone wall 
9 A Two timbers 

10 - VOID 
11 A Concrete floor surface 
12 A Mixed coloured sands 
13 A Timber plank 
14 A Fill of 15 
15 A Cut containing electric cable 
16 A Iron panel 
17 A Timber drainage box (soak away), fill of 18 
18 A Cut for 17 
19 A Plank lid/timber capping 
20 A Masonry, fill of 21 
21 A Construction cut for 20 
22 A Stone wall of drain 
23 A Concrete and stone drain 
24 A Iron drain down drain associated with 23 
25 A Backfill, fill of 27 
26 A Timber box drain 
27 A Linear cut containing 25 and 27 
28 A Timber box drain 
29 A Brick and stone drain 
30 A Timber post 
31 A Rubble and gravel layer 
32 A Layer containing lenses of industrial residue 
33 A Layer of industrial residue 
34 A Layer 
35 A Layer 
36 A Timber post 
37 A Timber box drain, fill of 38 
38 A Cut, containing 37 
39 A Layer, possible surface 
40 A Layer 
41 A Layer 
42 A Layer 
43 A Layer 
44 A Natural 
45 A Deliberate backfill, fill of 18 

100 C Topsoil 
101 C Overburden 
102 C Decayed timber 
103 C Layer, silt deposit with burnt fabric 
104 C Layer, pea grit 
105 C Leat 
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106 C Natural 
107 C Stone blocks 
108 C Topsoil 
109 C Overburden 
110 C Layer, tailings 
111 C Leat 
112 C Topsoil 
113 C Mixed deposit 
114 C Layer, clay lens 
115 C Sand lens 
116 C Stone leat 
117 C Leat 
118 C Leat 
119 C Leat 
120 C Deliberate backfill 
121 C Leat, possible rebuild 
122 C Layer 
123 C Layer 
124 C Leat, fill of 125  
125 C Construction cut, for 124 
126 C Natural 
127 C Wooden post 
128 WB G108 Layer, redeposited tailings 
129 WB G108 Wooden sluice 
130 WB G108 Concrete, capping 136 
131 WB G108 Re-deposited scree, fill of 129 
132 WB G108 Lead rich tailings, fill of 129 
133 WB G108 Re-deposited tailings, fill of 136 
134 WB G108 Wall 
135 WB G108 Wood and metal frame for shaft cover 
136 WB G108 Stone sluice 
137 WB G108 Andesitic stone flags 
138 WB 3 Northern wall of leat G7 
139 WB 3 Concrete stanchion 
140  WB G34 Red brick chimney, same as 147 
141 WB5 Layer, redeposited scree 
142 WB5 Layer, demolition debris 
143 WB5 Layer, redeposited scree 
144 WB5 Foundation 
145 WB5 Layer, tailings 
146 WB3 Concrete footing 
147 WB G34 Structure, chimney 
148 WB G34 Masonry, red brick wall 
149 WB G34 Masonry, red brick wall 
150 WB G34 Masonry, andesitic stone wall/foundation, fill of 152 
151 WB G34 Concrete 
152 WB G34 Construction cut, for 150 
153 WB G34 Layer, redeposited scree 
154 WB G34 Concrete 
155 WB G34 Layer, redeposited scree 
156 WB7 Topsoil  
157 WB7 Layer, tailings 
158 WB7 Wood deposit 
159 WB7 Layer, tailings 
160 WB7 Layer, lead rich tailings 
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161 WB7 Layer, redeposited scree 
162 WB7 Layer, lead rich tailings 
163 WB7 Layer, tailings 
164 WB7 Wood deposit 
165 WB7 Layer, tailings 
166 WB7 Layer 
167 WB7 Brick surface 
168 WB7 Wood deposit 
169 WB7 Layer, tailings 
170 WB7 Wood deposit 
171 WB7 Wall 
172 WB7 Construction cut, for 171 
173 WB7 Wall 
174 WB7 Construction cut, for 173 
175 WB7 Stone surface 
176 WB7 Wall 
177 WB7 Construction cut, for 176 
178 WB7 Layer, lead rich tailings 
179 WB7 Wooden sluice 
180 - Void 
181 WB8 Andesitic stone wall 
182 WB8 Layer 
183 WB7 Brick wall 
184 WB8 Yellow, heat resistant, tile floor 
185 WB8 Iron cover 
186 D Brick structure 
187 D Deposit, fill of 186 
188 D Deliberate backfill, demolition debris 
189 D Layer 
190 D Cobbled surface 
191 D Wood forming large box 
192 D Layer 
193 D Sluice 
194 D Fill of 195 
195 D Cut for sluice 193 
196 D Floor of structure 186 
197 D Layer, tailings 
198 D Void 
199 D Layer 
200 D Layer 
201 D Fill of 202 
202 D Linear cut 
203 D Fill of 195 
204 D Wooden sluice 
205 D Wooden post 
206 D Wooden post 
207 D Wooden sluice 
208 D Fill of 207 
209 D Concrete stanchion 
210 D Wooden beam 
211 D Wooden sluice 
212 D Fill of 213 
213 D Cut for sluice 211 
214 D Layer 
215 D Layer, same as 216? 
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216 D Layer, same as 215? 
217 D Cut for wooden beam 210 
218 D Layer 
219 D Layer 
220 B Unstratified clearance layer 
221 D Cut for Lake District National Park channel 
222 D Layer 
223 D Natural 
224 D Layer 
225 D Wooden post 
226 D Fill of 227 
227 D Posthole 
228 D Fill of 219 
229 D Cut 
230 D Layer 
231 D Wood 
232 WB8 Slate 
233 WB8 Layer, scree 
234 D Layer, slimes 
235 D Layer, tailings 
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Plate 2:  Photograph taken in the early 1960’s, shwoing the new tailings dam and the 
MOD at work 



Plate 3: Stone leat 20 truncating timber drain 28, with drain 26 to the right and drain 
37 to the rear 

 

Plate 4: Stone and concrete leat 23, excavation at Low Mill 
 



Plate 5: Structure 08 and cable trench 15, excavation at Low Mill 
 

Plate 6: Stone drain 04 and timber floor 06, excavation at Low Mill 
 



Plate 7: Leat 106 exposed in Trench C1 
 
 

Plate 8: Leat 111 exposed in Trench C2 



Plate 9: East-facing section of Trench C3, showing sequence of fills within the leat 
 
 

Plate 10: Leat 118 exposed in Trench C4 



 

 
Plate 11: Power House platform following machine clearance 

Plate 12: The eastern wall of Power House No.2 



Plate 13: Cable channels within the Power House 
 

Plate 14: Rails cut into the Power House floor 



 

Plate 15: Remains of the cement store chimney 
 

Plate 16: Metal frame over the vertical shaft 
 



 

Plate 17: Area D, excavation of the new silt trap, looking north 
 
 

 
Plate 18: Area D, Southern end of the trench for the new silt trap, looking east 



 
Plate 19: Brick and tile chamber in area of smelt mill, looking west 
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