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SUMMARY

Oxford Archaeology North (OA North) was commissidri®y the Lake District National
Park Authority, on behalf of United Utilities, tondertake an archaeological survey of the
Paddy End Dressing Floors at Coniston Copper Midsnbria (SD 285 992). The
dressing floors had been subject to severe erasiosed by the bursting of a water main
above them in 2005. The survey was intended tanmfine conservation management of
the landscape and archaeological resource. Theewuimlows on from a general
historical study of the copper mines by Eric Hotlaand an archaeological survey of the
whole Copper Mine complex by the Royal Commissiontiee Historical Monuments
(England). The present survey was undertaken betMeech and July 2007 and entailed
a detailed topographic survey of the surface resjand the production of elevations of
selected walls to enable their consolidation.

The mining of copper on a commercial basis at tloai€on copper mines began by
about 1590 and was controlled by the Company of Ntiees Royal; this included
exploration of mining adits (levels) at Paddy Ewthjch is one of the principal seams of
copper on the Coniston Fells. However, these mihesed in 1620 and mining did not
commence in earnest again until the 1760s whenMheclesfield Copper Company
raised limited amounts of ore. The main period ciivty at Coniston followed the
acquisition of the mines by John Taylor, and unither direction of his overseer John
Barrett in 1818. This included the renewed explorabf the Paddy End levels, of which
there were three: Top Level, Middle Level, and G@agg Level. A mill was constructed
at Paddy End in about 1830, in order to eliminate ¢artage of ores down to the main
mill on the Bonsor Dressing Floors (the site of dtieer mill). The Paddy End mill was
erected with ore reception hoppers on a terrace Isith Grey Crag Level, and ore was
also brought from a hopper at Top Level and downnafine from Middle Level, and
was therefore able to process ore from all of taddy End levels. An artificial terrace,
located immediately below the hoppers, accommod#iedmain mill building, which
was powered by two opposing external water wheels.

By the 1850s the Coniston mines were making retafi30,000 to £36,000 per annum,
but by the 1880s, the industry had sustained asland it was only making £2,300 -
£5,600 per annum. The Paddy End mill and dressowgd similarly had a short life; as
the below ground adits and mines were ultimateltemded and able to link into the
lower Bonsor adits, so the ore could be taken bthealower adits and processed at the
lower Bonsor Mill. This ultimately led to the claguof the Paddy End Mill in the early
1880s, although working of the Paddy End leveldioaed until the turn of the century.

The principle aim of the survey was to record theleenents impacted by the floods from
the burst water pipe. The structure most severdigcted was a smithy building,
immediately below the pipe burst, and had beenypdemaged and filled with rubble.
Below this was a series of ore bins, which susthii@mage to the upper retaining wall
and in addition an area of flagged flooring, innr@f the bins, was exposed. The leats
below the pipe burst were severely affected adltive of water tracked along them and
the pressure of water burst them open, removingstireounding material. In some
instances, the water erosion has entirely remogetions of the leats.

The main mill building was also adversely affectad the flooding and a number of
adjacent leats were exposed and part destroyedrtiAef terrace, below the mill terrace,
was also heavily modified by the water erosion,clihivas concentrated through an area
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of interconnecting stone and wood-lined leats.ddigon, an east/west dividing wall was

exposed, which had a planked wooden floor flushresgats southern edge. A further,

lower terrace, that had a previously identified alhgit, was covered as a result of the
floods and there was now longer any evidence opthe

The lowest terraces were similarly affected withtdeexposed in a substantial gully that
had cut through the terraces and these had aldairses localised slumping and
deposition from the material displaced from above.
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1. INTRODUCTION

11
11.1

1.1.2

1.1.3

QRCUMSTANCES OF THE PROJECT

Oxford Archaeology North (OA North) was comsmsied by the Lake District
National Park Authority, on behalf of United Utiés, to undertake an
archaeological survey of the Paddy End DressingrBlat Coniston Copper
Mines, Cumbria (SD 285 992) (Fig 1). The dressiloprs had been subject to
severe erosion caused by the bursting of a watén at@ve them in 2005. This
had exposed various features of archaeologicalfgignce in what is a statutorily
protected Scheduled Monument (SM 542). The survay wtended to inform the
conservation management of the landscape and alolgasal resource and to
inform an application for Scheduled Monument Cohserundertake maintenance
and consolidation of the monument.

The survey follows on from a general histdratady of the copper mines by Eric
Holland (1987) and an archaeological survey ofwhele Copper Mine complex
by the Royal Commission on the Historical Monume(&Esngland) (Lofthouse
1997). The latter was an excellent survey, butRaddy End section was at too
small a scale to provide a detailed record of ttessing floors. While it served as
an effective base record, there was a recognised fog a new, more detailed,
survey to record the site and the new exposures.

The survey was undertaken between March alyd2007 and entailed a detailed
topographic survey of the surface remains, andptioeluction of selected wall
elevations to enable their consolidation. The preseport sets out the results of
the survey followed by an assessment of the woplkesation.
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Paddy End Dressing Floors, Coniston Copper Minagn@ria: Archaeological Survey Report 7

2. METHODOLOGY

2.1
211

2.2
221

2.2.2

2.2.3

2.3
23.1

PROJECT DESIGN

The survey of Paddy End Dressing Floors watetdaken in accordance with a
project design prepared by OA Nortippendix 2, which was itself in
accordance with a project brief by the Lake Distiational Park Authority
(Appendix L The primary purpose of the project was to prevah accurate
archaeological survey of the Paddy End DressingrElcset within their broader
landscape context, to inform future management sd@w@ with regard to
conservation matters relating to the archaeologaoa historical content of the
industrial landscape.

TOPOGRAPHIC SURVEY

The detailed survey provided for a full recofdall built elements within the
extent of the Paddy End study area. This was uakimmtby means of total station
survey in conjunction with GPS survey. A level 3vay (Appendix 2, equivalent
to RCHM(E) level 3, was undertaken of the studyaar8urvey control was
established over the site by closed traverse Idcasing differential GPS and
internally was accurate to +- 0.03m. The basewas located using the GPS and
then a closed traverse was established with regpethese primary control
points.

Detailed Survey:the detail survey was established by a combinatibiGPS
technigues and total station tacheometric survéne 3poil heaps and general
topography were recorded by GPS and the detahefitessing floors and adits
were recorded by means of the total station. Tlehetametric survey was
generated by total station linked to a pen computaning TheolL T software.
The data from both surveys was superimposed orsdhee grid within a CAD
system. Plots were generated from the raw dataaaciibeological detail was
drawn up in the field as dimensioned drawings weébpect to survey markers.
The new detailed survey drawings were produced=ftOlscale to combine with
the existing RCHM(E) 1:2500 general survey of theagLofthouse 1997) in the
CAD system to provide a wider context for the PaHdg survey.

Description: the Paddy End Dressing Floors have already beepm@dransively
described for the RCHM(Eurvey reportibid); however, it was recognised that
the new survey had identified elements that werteen@ent at the time of the
earlier survey, or which warranted more detailedcdption. The descriptive
detail from the earlier report was enhanced forheadlividual feature and
descriptions of newly discovered features were dddée detailed descriptions
are incorporated as a gazettegpgendix 3.

ELEVATION DRAWINGS

A record was created of selected elevationshef surviving walls, using a
combination of rectified photography and refleasd survey instrumentation.
The elevation drawings covered some 12m of exttariding walling on the

For the use of the Lake District National Park Aarity and United Utilities © OA North: NovembeO@7
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2.3.2

2.4
24.1

dressing floors (Figs 7-16). Rectified black and iteehphotography was
undertaken using a medium format camera, and alb@ta resolution digital
camera, to record the face of the external elemnati€ontrol for the rectified
photography was provided by a reflectorless inséminwhich recorded the
locations of clearly defined photographic targeAy distortion within the
photographic base image was corrected using Arsbfsvare to convert the
images to fully rectified images. The corrected gemwere then incorporated as
a raster backdrop within AutoCad and the elevatiawings were drawn up as a
vector drawing from the rectified raster base.

The final elevation drawings (Figs 7-16) inmmate the drawn outlines of all
principal features within the elevations and shdvsignificant stone detail, such
as quoins and ashlar stones. The drawings are slsoperimposed onto the
rectified photographs, which define the individaadnes and surface detail.

ARCHIVE

A full professional archive has been compiledaccordance with the project
design Appendix }, and in accordance with current IFA and Englistritdge
guidelines (English Heritage 1991). On completiérihe project, the paper and
digital archive will be deposited with the Cumbf@unty Record Office and
copies of the digital data and report will be defsak with the Lake District
National Park Historic Environment Record.
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3. BACKGROUND

3.1
3.1.1

3.1.2

3.1.3

3.2
3.2.1

3.2.2

L OCATION, GEOLOGY AND TOPOGRAPHY

The Paddy End Dressing Floors are one elementeoCtimiston Copper Mines,
an area located to the west-north-west of Conisitbage in the southern Lake
District and situated at the head of Coniston Walé&e topography consists of
sharply rising ground to the west and north of ldlee which forms the western
slopes of the Coniston Fells, the highest pointvbich is Coniston Old Man at
801m OD (Lofthouse 1997).

The copper mines are situated in a wide hangintgywdCoppermines Valley)
through which Church Beck flows down to Conistonté&vaTwo Smaller streams
combine at the head of this valley; the Red DettlBehich flows down Red Dell
from its source on Wetherlam to the north-east, bexders Water Beck which
flows out of Levers Water, which is a glacial tdhat has been expanded by the
construction of a dam at the foot of Brim Fdaltlig).

The area is complex geologically, being on the lauy of Carboniferous
Borrowdale Volcanic series rocks to the north adri@n silt-stones and grits of
the Wenlock series to the south (BGS 1971, 97). ibo&s are heavily faulted
along a general south-east/north-west alignmerd, tae minerals infilling the
faults have produced copper-rich veins that theis€gon mines have exploited
(Adams 1988, 147; Lofthouse 1997).

A BRIEF HISTORY OF THE COPPER MINES

A detailed description of the history of thepper mines is provided by Holland
(1987); the following is a general summary, coninig on the area of the
Paddy End Dressing Floors and serves to providengext for the survey. The
mining of copper on a commercial basis at the mivegan by about 1590 and
was controlled by the Company of the Mines Royalsiknown to have been
active to at least 1620 and by this date was onlkeothree most important copper
mines in Cumbria (Adams 1988, 146). The early wugki were undertaken by
German and Austrian miners along with English eiygés (pickmen). These
included shafts, and levels (adits) at Paddy Endr@iiall and Davies-Shiel 1977,
142). In 1602 it was reported that Fabian Seydersgénd four English pickmen
were working the west end of the mine (Fabian’sk)orHaukriggs, Gibson and
two others were working the middle work; and Clupster Clocker, Martin
Moser, John Walker and William Kitchen were workithg east end of the mine
(Clocker’s work) (Holland 1987, 27). In total, th@ine was producing 27 kibles
(buckets of roughly 160Ib each) of copper ore aknegtethe time (Donald 1994,
179). Small scale and poorly documented mining tpiékce on the royalty
intermittently by individual ‘Adventurers’ betwedhe mid-seventeenth to early
eighteenth centuries and again at the start ofitheteenth century.

Proposals were put in place in the 1680s &84 between a John Blackwell,
who had inspected the old mine workings of The MiRoyal that had closed
after 1620, and Sir Daniel Fleming to reopen thaeasiif mutually acceptable
royalty fees were agreed. No mining took place, évmv, at that date (Adams
1988, 147), and mining did not commence in earagain at Coniston until the
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3.2.3

3.24

1760s when the Macclesfield Copper Company undedtirection of one of its
partners Charles Roe (a wealthy silk industriglistjsed limited amounts of ore
in the last half of the eighteenth century (Marklald Davies-Shiel 1977, 142;
Holland 1987, 61). Surviving accounts show thatdbmpany raised 904 tonnes
of ore for the period between 1767 and 1775. Thmepamy concentrated on the
eastern end of the mine (away from Paddy End) enptioductive Bonsor Vein
(Holland 1987, 61). Processing of the ore at teisgal would have taken place on
what was to become the Bonsor Dressing Floopsdit, 62). The Macclesfield
Companies interests in Coniston quickly waned aftegy took over and
discovered massive copper deposits at Parys MauntaiAnglesey, where they
then concentrated their efforts; by 1795 they hHaahdoned Conistorop cit, 63-
75).

The main period of activity at Coniston folledvthe acquisition of the mines by
John Taylor in 1818, which included renewed exploraof the Paddy End
levels. John Taylor's main contribution was to iempkent the mining in a
systematic manner under the experienced Cornisk gaptain John Barrett who
had been the manager of the Grassington lead rmn¥srkshire pp cit 101);
John Barrett ultimately became a partner and theeroiwner. Barrett organised
the extraction and handling of ores with extensise of water power and gravity,
using systems of inclines and tramways (Mathes@®9,1%90). By the 1850s the
mines were making returns of £30,000 to £36,000apaum (Postlethwaite 1913,
118); however, by the 1880s it was only making 8@,3 £5,600 per annum
(Holland 1987, 91). The main ore extracted was @omyrite although over the
years some small amounts of nickel, cobalt and Vet also retrieved (Adams
1988, 147). The mines in their heyday were produd000 tonnes of ore per
annum in the 1850s, which declined to around 1@0Mes by the mid 1870s.
Thereafter production was extremely modest and 4884 did not exceed over
200 tonnes per annunibid). The mine became less prosperous because of a
slump in the price of copper ore that was causedhbydiscovery of massive
deposits in Chile and South Africa, together witliabing commercial demand
after the substitution of iron vessels for copgeeathed wooden vessels by the
Royal and Merchant Navies (Postlethwaite 1913, Htand 1987, 100).

Paddy End:at Paddy End there were three main levels; ToglLeas 96ft above
Middle Level, and Low or Grey Crag Level was 18@tow Middle Level. These
levels worked on the main lode of Paddy End Veinerg there were a number of
additional strong veins and concentrations (‘busgh&f mineralised ores present
at junctions and intersections of veins, as wellnasross-faults (Holland 1987,
113). A new mill was constructed at Paddy End, lowt 1830, in order to
eliminate the cartage of ores down to the main il the Bonsor Dressing
Floors. The mill was erected with ore receptiongep on a terrace level with
Grey Crag Level and Courtney’'s Cross Cut, and oas also brought from a
hopper at Top Level and down the incline from Maldevel op cit 114). Paddy
End Mill and dressing floors had a relatively sHdd; as the below-ground adits
and mines were extended they ultimately linked thi® lower Bonsor adits and
the ore could then be taken out at the lower ahts processed at Bonsor Mill.
This ultimately led to the closure of Paddy EndIMilthe early 1880s. Working
of the Paddy End mines nevertheless continued tihdilturn of the centuryop
cit, 115).
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3.2.5

3.2.6

By 1875 the mine had been purchased by Thakhas for £3,000, although it

was soon sold on to Charles Edwin Day, who evelytlast all his money and

closed the mine in 1908 (Adams 1988, 148). Betwi? and 1915 the French-
owned Coniston Electrolytic Copper Company leaskd mine to test the

feasibility of a patent process to extract coppemfthe spoil dumps by flotation
and electrolysis. This work concentrated upon tbed®r Dressing Floors rather
than the floors at Paddy End (Middleton 1985, 2R8).mining was carried out
and the venture was a commercial failure. The finakstigation of the mines
came in 1954 when WT Shaw, on behalf of the McKexiBrothers, who ran

Force Crag, Hartsop Hall and Calbeck Fell Barytemdy, investigated the
workings and found them to be commercially unwot&atue to the extensive
collapse of the levelshid).

Processing: in its heyday in 1858 the mine employed around 7#@6n
underground, and the ore was dressed on the siya®@0 old men and boys and
50 women and girls (Matheson 1994, 9). Initiallypgessing of the ore was
undertaken at the lower Bonsor Mill, but this elediconsiderable effort in
transport, so a second processing mill was eshaualisat Paddy End in about
1830. The ore was processed by crushing using Eeyeps in the mill and was
then sent to settling ponds on the dressing flewates. A description of the mine
workings in 1858 (Holland 1987) (not necessarilstjBaddy End) explained how
the mined material was drawn out from undergrountidrse power at a rate of 8
trips a shift of three iron wagons, each contairtiwg tonnes each. It was then
dumped down a screen and sorted into three gréldespversized lumps were
then broken, or ragged by the stronger boys and emorusing heavy
sledgehammers. The grades consisted of firstly gbkd chalcopyrite ore,
secondly the ‘douse’ or seconds, and lastly theethibow-grade lots. The solid
ore went to the bucking shed where women used hkeamymers (‘buckers’) to
beat it over iron plates until the pieces were thoail in size, ready for
marketing. The seconds were ‘cobbled’ by young womsing small seated
anvils where they beat the pieces held in one hdtida hammer. Pure ore was
then sent to the bucking team. The low-grade nedtevas rendered down to
walnut size by the ‘buckers’ and this material wgast through the crushing mill
and then to the stamps where vertically placedn-gtood wooden baulks
pummelled the material to fine sand. Next the samad subject to ‘tubbing’ or
‘igging’ (which later became semi-mechanical) wééne ore would run through
six sets of paired water sieves/jigs and it wasesleand agitated in large tubs of
water. The material left in the sieve would be anel the smaller particles would
pass through (Holland 1987, 130). The sieves/j@iected a total of 60 tonnes of
jigged ore a week (Matheson 1994, 8). The fine nmadtslime that had passed
through the earlier processes was collected idirggtiagoons, and these were
periodically emptied by the ‘vanners’. These werenmvho panned for the fine
ore dust using special vanning shovels, in a similethod as panning for gold. In
later years the process was replaced by severdlingssthrough inclined tables
and buddles (Holland 1987, 130).
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4. TOPOGRAPHIC SURVEY

4.1
41.1

4.1.2

4.2
42.1

4.2.2

GENERAL DESCRIPTION

The present description of the componenth@fRaddy End Dressing Floors is
substantially informed by the comprehensive sunegertaken by RCHM(E) of
the entire of the Coniston Copper Mines (Loftho@887). Additional detail has
been added to their descriptions, particularly whiewrther erosion has exposed
significant archaeological features. The site numb&re those of the earlier
RCHM(E) survey and have been reused as appropriate.

The Levers Water Valleythe valley of the Levers Water Beck divides frore th
Coppermines Valley in a north westerly direction topthe glacial tarn called
Levers Water, which has been substantially enlalyethe construction of a dam
(Fig 2). The valley has a concentration of veirlsoa a south-east/north-west
orientation, of which the Paddy End and Kernal seirere explored by a number
of adits, dug from the 1620s onwards. All of the arined during this period was
processed at the Paddy End Dressing Floors. Frof a8rinciple level (Deep
Level) that originally served the Bonsor Dressihgols, was extended to connect
to the Paddy End workings under the valley andsegbently, all the ore was
taken out from the area of the Bonsor Dressing risloas a consequence the
Paddy End floors were closed.

ACCESS

Access Track 300Levers Water valley is reached via Tra®®0 which heads
north-west from the Bonsor Dressing Floors (Fig @)e track is shown on the
1891 2nd edition Ordnance Survey map (Plate 2)falhalvs, for the most part,
the line of the present day track through Paddy; Eoavever, the track has now
been widened and improved by United Utilities toypde access to the dam at
Levers Water. One change from its earlier alignmerat the first hairpin bend,
which used to turn uphill to the east of the oreepion hoppers3g5); the track
now extends around to the north and the hairpio the west of the hoppers (Fig
4).

Access Track 417Track 417 served the Top Level adi8§l); ore was carted
down this track to the dressing floors prior to #sablishment of a track to
Middle Level 852 from where the ore could then be transported dowincline
358 (Fig 3). It starts at a junction with Tra@00 and extends up the hillside; it
crosses Leatl4over a bridge of stone slabs, measuring 3.6m wdéhe foot of

a waterfall the track crossed Levers Water Beckaviaridge, the abutments of
which survive; these consist of ramps of earth ttede by drystone walls,
measuring up to 1m high. Large boulders in theastréed mark the position of
intermediate supports. A small foot path extendmfhere, across the steep slope
covered by spoil fronTop Level to Middle Level; in places this has a lstene
revetment on the downslope side.
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4.3 WATER M ANAGEMENT IN THE LEVERS WATER VALLEY

4.3.1 The Levers Water Tarn was the key to supplgun§icient water to the whole of
the Coniston mines and the successful dammingeofake became a priority as
the mine expanded and the demands from the expandimbers of water wheels
increased. The tarn itself was first dammed in lde seventeenth century
(Holland 1987, 221), and this dam was increasesdizn, faced with stone and
fitted with a valvecl820, further increasing the size of the la&p €it 226). In
1972 the lake was taken over by the North West Watghority (now United
Utilities) who further enlarged and strengtheneel diam, installing a large stone
weir. They also laid a pipeline down to the newlyltowater treatment works at
Paddy End.

4.3.2 Water Treatment Works 366n 1972 the then Furness Water Company installed
a water treatment works on the valley floor nea tlonfluence of the Levers
Water Beck and the Low Water Beck (Plates 7 an(H8)land 1987). Although
construction of the treatment works itself causiéite [damage to the dressing
floors, works on the pipeline that fed it causedhdge to some buildings on the
dressing floor terraces. The structures associaittdthese works consisted of a
set of inspection hatches behind the smiB§3[, and in the valley bottom there
was a large buried tank with a landscaped entraneeconcrete wall, measuring
4m high; there is also a fenced enclosure withrgelapen air tank inside it. It
was the water pipeline attached to the inspectaiches behind the smithy that
caused considerable water erosion damage to thssidgefloors when it burst
(Plate 15).

4.3.3 Leat 114:one of the most impressive engineering projectdettaken in the
nineteenth century was the leat that transferreéénieom the Levers Water Beck
to the Red Dell Beck (Figs 2 and 3). This was nemgsdue to the small size and
unreliable flow in the latter stream, especially ttre summer months. The
increase in activity on the Bonsor vein led to gmnstruction of large water
wheels which required a constant supply for pumpind winding. The leat takes
water from Lever Water Beck at the foot of a watkrddjacent to Top Level and
extended eastwards around the contour beneath IK@rag to join the Red Dell
leat system near the Thriddle Incline.

4.3.4 The take-off for the leat is a pool at thetfoba waterfall adjacent to the bridge
abutments for Track17 (Fig 3). A rock-cut gully has been blasted outhd# side
of the stream, measuring 1.5m deep and 1.5m wheee tare iron pins set into the
rock at the edge of the gully which probably held place a wooden
superstructure. A second rock-cut gully leads kacthe stream as an overflow
channel. The leat continues as a ditch, measunmgvigZle by 0.5m deep, on the
downslope side of which is a bank formed from tpeast; this is intermittently
faced with a stone revetment. Where the leat issa® by Track17it is bridged
with a series of stone capstones.

4.3.5 The leat has a junction with Trackw@30, however, the resurfacing carried out
by United Utilities has obscured the relationshgiween these two features. As
the leat approaches the lower cliff of Kernal Cradjacent to workin@50, it
drops 1.5m in height in order to circumnavigate libelder field below the crag.
This step is constructed as a vertical stone walning an artificial cascade.
There is an angle in the course of the leat, scd@enlfurther on, in order to avoid
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4.3.6

4.3.7

4.3.8

4.3.9

4.4
44.1

4.4.2

boulders. The leat then descends the steep hilteidged Dell, where the water
has worn a deep gully, measuring up to 2m widerbyd2ep. Eventually it flows
into the water storage lagoons at Red Dell.

Leat 339:a particularly impressive feat of above-groundieeegring was the leat
constructed to carry water from the Red Dell Beokuad the hillside to the
Paddy End Dressing Floors (Holland 1987, 225). [Ea¢ was constructed in the
nineteenth century to supply the Paddy End Millwaater, which is likely to
have originally come from the Levers Water Beckihgween re-routed to Red
Dell from higher up via Leat14. A take off from a lower point of Levers Water
Beck could not been used as the water had beemdtivalong Leatl14, and so
the only alternative was to make most efficienthed water by bringing it back
along this leat. Lea339 was then re-used 1890, after the closure of the Paddy
End Dressing Floors, to provide water to a PeltdreeV situated in a sawmill
building on the Upper Terrace of the Bonsor Dreg$iloors; water was delivered
to this via a water droB86) (Holland 1987). The leat is 620m long and extends
around the hill approximately along the 270m contou

Where the leat enters the Paddy End Dress$nagdHt has been eroded by a small
stream exposing timbers. The leat continues adressiressing floor as a ditch,
measuring 2.7m wide and 0.7m, skirting the bagb@tpoilheap from the earlier
Gaunt’'s Level (842, Plate 12) but is not visible beyond Tra8R0 the leat
would have entered the dressing floors at the lef/tfie upper terrace.

Leat 418:the course of this leat is visible extending frtme waterfalls below
Grey Crag, to a point opposite the Grey Crag Lergtance 357) (Fig 3), and
was intended to take water from Low Water Beckhe Paddy End Dressing
Floors. The leat has a steep gradient made negebsathe nature of the
topography and survives as a V-shaped ditch, miegsdr.3m wide, with a
counterscarp bank on the downslope side. The deabw well used as a path for
walkers and is suffering from erosion, especiailjts upper reaches.

At the mouth of Grey Crag Level the courséhefleat is invisible, but from here
it crossed the stream to join a leat which tookewalirectly from the stream at

this point. It is likely that the leat was carrieder Grey Crag Level and the
stream in a wooden launder; there is a large itapls set into the rock at the side
of the stream (just upstream of the modern foadd®) and iron fixings on the

opposite bank which mark its position.

PAaDDY END DRESSING FLOORS AND ASSOCIATED ADITS

The dressing floors are arranged on a sefiesght curving terraces extending
down the hillside, which enabled the best use afity to feed the ore and water
for power from one process to another as it waslgly refined (Figs 4-6)
(Plates 9-11). Water for the processing was tramsgdby a network of leats
which took water from the Levers Water Beck, Redl Beck (Leat339 and
Low Water Beck (Leat418 Plate 6). The Paddy End Dressing Floors are
portrayed in detail on a mine plan which has beatated throughout the life of
the mine (Adams 1988, Plate 5).

The Upper Terracethe Upper Terrace extends from Levers Water Batkhe
opening of Hospital Level366), to a junction with Track300. The main
tramways from Grey Crag Level, Hospital Level arwk tincline 858 all
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4.4.3

4.4.4

4.4.5

4.4.6

4.4.7

converged at the north-west end of the terraceeatehded up to the tops of the
ore hoppers which formed the back wall of the wara here are numerous levels
which have been driven into the hillside from ttegace, some of which predated
its construction.

Gaunt's Level 342 (Fig 4):Gaunt's Level is a well preserved stone-arched adi
entrance, measuring 2m high by 1.2m wide, whichthasfinger dumps of spoil
extending down the hillside from the tunnel. Thastouction of the adit pre-dates
Leat 339 as the course of the leat circumnavigates the ba#ge spoilheaps. A
short pathway, visible as a flat grassy platformteeds from the top of the
spoilheap along the contour to the west up to effiailding364.

Building 364 (Office) (Fig 4): at the junction of TracB00 and the path from Gaunt's
Level stands the remains of a two-storeyed stonklibg (Plate 13); it has a
singleroom to the ground floor, measuring 6.7m by 5.4terimally, defined by
walls which stand to 1.9m high. There is a door angindow in the south wall
and a window in the east wall; the north-west cofim&s collapsed. There is a
small annexe attached to the rear wall, measuritign Dy 3m, which has a door
to the east. The building is annotated as an offitea contemporary mine plan
(Adams 1988; Plate 5).

Building 363 (Smithy): a single-roomed building is revetted into the diilé, and
measures 5.6m by 6.7m internally within walls the now 1.7m high. The west
side of a doorway in the south wall survives aretehs a blocked door in the east
gable wall, to the north of which is a small nicAgainst the west wall is a raised
plinth constructed of mortared stone, measuringnlhiygh; there are iron fixings
projecting from it. The building has been damaggdhe construction of some
inspection hatches associated with the water tre@tiworks. It is annotated as a
smithy on the mine plan (Adams 1988; Plate 5) dmdpdresence of the fixings
suggests some industrial process; however, there@trace®f any waste iron
or slag. Holland noted that a hearth and woodenl atwmp survived internally
(1989, 60); however, the building has been heagtdynaged by water erosion
from the burst pipeline immediately to the rear amubslope of the structure
obscuring any internal remains. Erosion/demolitiubble has covered and
displaced both the northern and southern walls@ttructure (Plates 14 and 15).

Test Adit 361 (Fig 4):.west of Building363 is a test adit dug into the hillside above
the upper terrace. The adit is visible as a gatlgasuring 7m long, with banks of
spoil on either side, that stand up to 1.5m. Thi¢ @dtrance is now blocked,
marked by a circular area of collapse; two stowetraent walls survive on either
side, which stand up to 1m high. In front of theélygts a flat platform created by
the dumping of spoil which has formed a conicalhedanding 10m high, which
extends to the front of the terrace.

Courtney’s Cross Cut 360 (Fig 4)Courtney’s adit is located 30m from the west ehd o
the upper terrace; it was driveh820 to intersect the South Vein, a north-east /
south-west orientated vein just to the north othbBaddy End Dressing Floors
and Paddy End vein. It was eventually connecteti¢csubterranean Deep Level
by South Shaft355 which is visible at the surface on the hillsidmee (Fig 3)
(Holland 1987). The adit entrance, which measurmashigh by 1.7m wide, is at
the end of a rock-cut gully, measuring 10.7m lorigol reaches a depth of 4m; a
collapse above the adit entrance has been stablligea revetment wall, which
stands 2.2m high. The spoil from the driving of &t has been incorporated in
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4.4.8

4.4.9

the terrace; however, a finger of spoil projectsnfrthe front of the terrace
opposite the adit entrance, which has possibly l@sled to by spoil from the
construction of Hospital LeveBE6) to the west.

Quarry 359 (Fig 4):to the west of Courtney's Cross Cut is a smakésinoe-shaped
quarry cut into the base of the hillside at ther fathe terrace; the quarry may
have been the source of stone for the constructiaine adjacent incline368)
and Track300 In addition, there is a further quarry depressarviving to the
rear of the Upper Terrace between the smithy afideobuildings 863 and364);

it measures 13m long by 7m wide.

Hospital Level 356:0n the east side of the Levers Water Beck, at #se lof Incline
358 is an adit entrance, measuring l.Im high by 1\Gidle. It is at the end of a
narrow gully formed on one side by a rock wall, sweang 3m high, and by the
foot of Incline 358 on the other. According to Holland (1987, 115) #uit was
driven inc1864 and intersected the South Vein and the Paddyein; however,
the arrangement of the walls between the incliree the adit, which converge at
the tunnel entrance, suggest that the adit is #rkee of the two features. A
flanking wall, which extends from the entrance &t dan be seen to have been
incorporated into the fabric of the incline and \bindicate that the adit pre-
dated the incline. However, Holland references maensiurvey carried out in 1833
which describes both the Middle Level and the melbeing in operation at this
time and would therefore imply that the incline veaslier. One possibility is that
Hospital Level re-used an earlier adit, but whismbot indicated on any extant
mine records. Alternatively, the base of the inelimay have been temporarily
removed and revetted with this wall to allow foe timitial blasting of the level,
and then was re-built afterwards; in the latteredass difficult to see why it was
necessary to locate the adit entrance in suchcmu@nient place.

4.4.10 Grey Crag Level 357]ocated directly opposite the foot bridge on thestngde of

Levers Water beck, adjacent to a large boulder,smudh of Incline358 is the
now collapsed entrance to Grey Crag Level. It remaas a shallow gully,
measuring 16m by 5m, at the mouth of which areesauf revetment walls. The
rails emerging from the adit crossed the stream bnidge and the abutments of
this can still be seen. The modern footbridge sube abutments which are of
drystone construction and stand to a height of Ihggh. The adit was driven in
the early nineteenth centurg, 1830, to the Paddy End Vein, and eventually
connected to Middle and Top Level (Holland 1987).

4.4.11 Hoppers 365:it is probable that the spoil from both Grey C(8§7) and Hospital

(356) Levels went to make up the terrace alongside is2Water Beck. Waggons
carrying ore-bearing rock travelled along the Upperrace to the top of a series
of hoppers 365 standing on the terrace below; the mixed ore ra#t coming
from the mine would have been tipped into thesawait processing. The hoppers
consist of a massive ‘C’-shaped revetment wall, sugag 4.2m high, which is
subdivided into two bays. The eastern b3§5) is the largest, measuring 8m by
24.7m, in the middle of which are two large uprigimbers that would have
supported a roof or a further subdivision of theper (Plate 16). The western
hopper 8650 is smaller, measuring 9m by 7m; it has a slopobgbled floor
which extends from the rear wall to a narrow southeall, 0.6m high, on top of
which is a line of large boulders with iron fixingsojecting from them. A gap in
the centre of the hoppers southern wall seemswue teemed a chute down which
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the ore was filtered. There is a flat area revelig@ stone wall, measuring 0.8m
high, immediately to the south and below the weskepper 8650, which forms

a shovelling platform. To the south of the showgllplatform and beyond (to the
south of) the TrackB00 is a further sub-rectangular platfori®66d, measuring
14m long by 6.5m wide. The eastern ore hopper b#fsered slightly from the
recent water erosion damage, exposing the top eafrghe large rear retaining
wall, displacing some erosion rubble into the hopfself below, and exposing a
small area of flagged flooring on the front endiloé ore bin. Water erosion has
also eroded and displaced rubble on the slopingrgt@mn either side of the ore
hopper bins and has exposed areas of cobbling @ahengourse of access Track
300below the hoppers.

4.4.12 In front of the hoppers the terrace variewidth due to the slumping of the
revetmentwall of the terrace below369. The surface is paved with large stone
slabs most of which are stith situ. Track300 crosses this surface and a certain
amount of damage has been caused by the passaghioles where the road
surface has worn away. The trackway and slumpirsggdestroyed or covered a
building attached to the east wall of the hoppdrictv is depicted on the Adams
mine plan (Adams 1988, Plate 5). The course of k wavisible in the track's
surface 8653 to the west of the hopper, which may be the ramaif a former
building.

4.4.13 The initial separation of the rock from the avas carried out on the Upper
Terrace, the waste being carried to the spoilhedpsh extend from the western
end of the terrace. The flat top along which tlaentivays to the spoil heaps were
laid is now interrupted by a scarp created by #maval of material from the
spoilheaps to construct a ramp up which Tra@&now reaches the top section of
the Upper Terrace.

4.4.14 Spoilheap 367 (Fig 4)there are five obvious finger dumps extending fribva
west end of the Upper Terrace, all of which consiktarge rock fragments
produced from initial processing or from tunnelvirg. The waste heaps have
overwhelmed the Levers Water Beck, cutting offniggural channel (Plate 4); the
water has subsequently found its way under the baske spoil and emerges
from the base of the heaps to the south. In wetheeavater floods around the
base of the spoilheaps forming a boulder-filledreted which is normally dry.
The force of the water during flood has scouredesaentic scarp which cuts
through the two most north-westerly dumps. The remg heaps are well
preserved, measuring up to 27m high, with a flattteat is typically 2.4m wide.
The easternmost waste heaps, where they meetdhsimly floor terraces, consist
of fine waste which has been dumped from the enehoh individual terrace. In
places this fine waste is partly overlain by theyéa finger dumps. The terraces
below the hopper platform were planned and contdusystematically to enable
efficient use of the limited space available and integrate a network of
underground leats, many of which have now been sgdy the recent water
erosion on the site.

4.4.15 Terrace 369 (Figs 4 and 5)Terrace369 is located immediately below the
hoppers and is edged to the south by a damagetinentewall. Several structures
have been incorporated into it, and these probaite to the main mill building
(3693 which had two opposing external water wheelshasve on the early mine
layout drawing (Adams 1988; Plate 5). At the west ef the wall a stone-capped
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leat can be seen projecting out of the slope, awihg slabs from the working
platform above are slipping down the sloBé4h. The recent water erosion has
exposed the edge of the stone-flagged floor abtreel¢at and fragmentary
sections of wooden box leats above the slippedngasiabs (Plates 17 and 18).
The leat emerges opposite a large stone plinthsangg 8m by 5m and 2m high,
at its front apron 3699. The presence of the leat above indicates thatish
probably a machine base for a water wheel or otfeer powered machinery.
Further to the east are two masonry pillars (Plaiesand 19). The western one,
measuring 3m tall, has a stone-lined leat builb it top; the eastern one
measures 2.8m high. It is likely that a water whea$ suspended between these
two pillars. East of the pillars, but still withthe mill building 3693, two leats
can be seen projecting out of the section. Ontoisedined and projects from the
top of the section heading in an easterly directilow this a wood-lined leat,
measuring 1m wide and 0.3m deep, covered by staetprojecting forwards to
the lower terrace. On either side of the iron slteeered wood-lined leat are two
collapsed stone-lined leats projecting south inddume direction. To the south of
the mill building 8698 a small area of cobble flooring has been exposaa to
the front edge of the terracg60d.

4.4.16 Four metres to the west of the mill is a sigdlagged floor that descends to the
top of a revetment wall which ends at a wing waiieh projects outwards for 5m
(3699; this is probably a hopper for transporting omwvd from the terrace
above. The revetment wall to the east of hereptaced by a loose slope down
which a trackway descends from a junction with Kveay 300. Adjacent to this
track are two curving walls, 2.8m high, forming@pper 869¢. The relationship
between the hopper and the track suggests it wed fas ore delivered by cart,
possibly from the Top or Middle Levels. At the eastend of Terrac869 are the
remains of a settling tanl3§9f) obscured by material from the re-surfacing of
Track300.

4.4.17 Terrace 370:a steep scarp separates this terrace from TeB&6eand the
revetment wall between it and Terr&&lL has collapsed leaving a rocky slope. At
the eastern end is a well preserved settling tankg (Plate 22). It is rectangular
in shape with rounded corners, measures 32m longnbyvide, and is bounded
by a 1m high stone-faced bank. On the downslope @it bank measures 3m
wide and has a 4m high revetment wall extendinfjdimace371 At its western
end there is a breach in the revetment wall whidy rhave been a sluice
emptying into the tank below; green stained coggeliment is visible in the base
of this channel. The supply leat extends alongéhmce from the west and splits
to supply both this tank and the one below on ToerB¥1 The west edge of the
terrace is defined by a short section of wallingased in Spoil Heap367. The
western half of the terrace, surviving as a rodkye of collapsed material, has
been heavily modified by the recent water erosidbhe erosion has been
concentrated in an area of interconnecting stonéveod-lined leats which were
presumably still intact before the inrush of laggrounts of water (Plates 21 and
23). The erosion has exposed at least four stoeetlleats and a wooden box
drain. In addition, an east/west running dividinglmhas been exposed with a
wider planked wooden floor against its southernee@@late 24) 370H. Fine
processing waste has been exposed to the soutle @fdoden leat, near the edge
of the revetted wall, running onto Terre®&&L below.
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4.4.18 Terrace 371:this terrace extends from a flat platform whiclsh&red with terrace
372 adjacent to the waste heaps. Extending alongrébe of the terrace an
intermittent revetment walB{1g, measuring up to 0.8m high, ends in the west at
a steep eroding slope. Projecting from this slogete remains of a wheel pit
and supply leat. The wheel pit was previously pdytivisible, measuring 4m
long by 2.3m wide (Lofthouse 19973110; however, recent water erosion has
infilled it completely and has covered the groundhe west of the wheel pit with
erosion rubble (Plate 25). A patch of grease frbmaxle of the wheel is visible
on the eastern wall of the wheel pit at 3.2m frdme €nd, which gives an
approximate diameter for the wheel of 6m. A smaibaklined drain survives on
the east side of the eastern wall of the wheel Aitarge capstone marks the
position of the supply leat3719 which projects from the scarp immediately
above the wheelpit; it measures 1.4m wide by 0.igh,land has a stepped stone-
lined floor (Plate 26). The leat originates frone tmachine base/wheel pit on
Terrace369 A small wood-lined leat also projects from thetsm and extends
eastwards. The wood leat is constructed of sawbetirand fixed together without
nails to form a box section; the gaps are pluggehd avfelt-like material which is
preserved due to waterlogging. From the wheel paw( filled) 371H an
intermittent sloping revetment walB{1f) extends west to the end of the terrace.
Immediately to the west and east of the wheel 3itLH are two short stubs of
walls that may be associated with structures degicn the early mine layout
drawing (Adams 1988; Plate 5). The eastern stradtas a dump of fine tailings
waste surviving in the corner.

4.4.19 The east end of the terrace holds a largeangalar settling tank3{710d,
measuring 14m long by 4.3m wide; a sluice connigdtsthe tank above3{703.
There is also a stone-capped drail@ running in front of the settling tank. A
trackway extends from the end of the terrace tmatjon with Track300.

4.4.20 A complex network of small wooden leats cribes Terrace871 dressing floors.
The collapse of the revetment walls between th@ades corresponds to the paths
of the leats through them, and reflects the frbsttering action of the water that
still runs through them.

4.4.21 Terrace 372 (Fig 5):as already noted the west end of this terracbases with
the terrace371) above. In front of the wheel pi811b is an unusual feature that
is interpreted as a reservoB7@9 (Plates 27 and 28). The feature is an oval
hollow, measuring 10m by 5m and 1.5m deep, andsites are lined with
battered stone revetment walls. At the southerntbadwalls narrow to form a
gap, 1.4m wide, where two stone pillars, 1.3m hggpport the wooden uprights
of a sluice gate. From the base of this sluicecivlis level with Terrac873 a
wood-lined leat and a small wooden box dra8@2l) extend southwards. The
water supply for the reservoir comes from a butead probably extending from
the wheelpit above. The passage of water has waleep channel in the stone
revetment to the east of the reservoir (Plate @B)ch in places is constructed of
limestone; the presence of limestone, which isantiical rock, is unusual. The
terrace extends from here as a flat platform, maagwp to 12m wide, bounded
by the revetment walls of the terrac831and373) above and below. The eastern
end of the terrace contains the fragmentary remafna further settling tank
(3729, which is mostly in-filled and covered in erosidebris (Plate 30), and
there is a banked leat running into it, from thestvalong Terrace 372 (Plate 31).
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4.4.22 Terrace 373 (Fig 5):Terrace373 is a narrow curving platform which extends

from the base of the reservo72g on Terrace872 The outflow 8720 from the
reservoir runs across the terrace over a stongdthgascade from where it has
worn a large gully extending down onto Terr&#&} and through its retaining
wall; a small wooden leat also projects from theebaf the sluice and extends to
the south-east. In the side of the water-worn galtiiird wooden leat can be seen
in section, which is filled with sludge and finingis possibly indicates that
finings and sludge were transported around theusitay a strong flow of water in
the now buried leat. The recent water erosion lss @vealed a stone-capped
drain @733 running roughly north/south at the base of theded gully. The
terrace has been covered by slumping and erosiom &bove, and in the western
part of the terrace water erosion has cut throlghftont edge of the retaining
wall onto the Terrac874below.

4.4.23 Terrace 374 (Fig 6):this comprises the lowest level of the dressingré and

4.5
45.1

occupies gently sloping ground on to the valleyofloand was described by
Holland as the terraced slime settling beds (1287). At the western side of this
area is the continuation of the water-worn gullynir reservoir372g it extends
down the slope to the top of an unusual seriesadfswvhich stand at the head of
a shallow ditch that extends to the e&34@. The walls form a small edge, 1.4m
high, for the water to cascade over; masonry fragmen either side of the edge
suggest that there may have been some machinatylissed here (Plate 32). A
photograph taken before the construction of theddnUtilities tank shows that
there were three similar stone-built cascades; kewehese have now been
destroyed (Holland 1987; Plates 7 and 8). The dasere probably for trapping
sediment to avoid polluting Levers Water Beck. ¢ east side of the terrace are
a series of square settling tanks or slime [@#®1b-9, and only traces of four of
these tanks now remain (Plate 33). The largest aRkd, which measures 8m
by 5.5m within stone and earth banks standing upntohigh, has a sluice in its
south side. To the south-east of this is a secamallar tank 8749 with a well
preserved stone-lined sluice in its southern sttene 20m to the west is a third
tank 3740; it is badly preserved with only one small sectmf walling visible.
The position of a fourth tank is suggested by aal twllow at the western edge
of the area374b), although no walling is visible. A network of sesgapped leats
run between the tanks; and their course can bedran the surface. The eastern
end of the terrace contains a natural boulder fatdthe western edge of which is
a short section of embanked lea74f) which runs from north-west to south-east.
The leat only survives for a short section as th&tern end is destroyed by the
construction of the water work86). This may relate to part of the ‘Old Mill
Race’ (Plate 4) which fed out of Paddy End Dresgtmprs and east down to
Bonsor Mill (Plate 6). The western edge of thigdaee area is bounded by the
base of the Spoil Hea®67. A concave area in the slope of the heaps indicate
that an amount of spoil has been removed from plod keaps; a modern (post-
treatment plant) track leads to this point.

THE UPPER L EVERS WATER VALLEY

Incline 358 (Fig 3):the incline was constructed in the early nineteeeintury to
transport ore from Middle Level down to the PadaydBressing Floors (Holland
1987). It extends from the entrance of Hospital dle856, across the Levers
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45.2

45.3

45.4

4.5.5

Water Beck and ascends the opposite valley siddlpkto the foot of Grey Crag.

It was a self-acting tramway that relied on thegheiof a full waggon descending
to pull an empty one back up the slope. Hollandsonstruction (1987, 176)
suggests that there was a single track with a pggsiace in the middle. The
masonry at the foot of the incline is well presenamd extends up the side of the
stream. The relationship and phasing between tlspitéd Level and the incline is
described aboveSgction 4.4.10 The walls of the incline foot are of drystone
construction, standing to a height of 1.2m, whicinf a ramp 4.5m wide. Levers
Water Beck was crossed a section of bridge bustileam has washed away most
of the walls of the bridge abutments, but enouglsaney survives to identify
their positions; the bridge was almost certainlgstaucted in wood as there is no
indication of an arch. From here the incline exteng the hillside to the foot of
Grey Crag. The lower section is 28m long and s@wvias a 6m wide platform
capable of taking a double set of rails. The rampfiearth and stone contained
within sloping stone walls, that stand to a maximbueight of 2.5m on the
downslope side. The top section is 45m long andi&s as a narrow, 2.5m wide,
terrace which could only have taken a single setité. Erosion from above has
partially obscured the top section and in the uppaches the downslope side has
now collapsed away.

At the top of the incline is a rock-cut platfp measuring 6m by 10m. Three
timber uprights protrude from the platform, andsthg@resumably held the drum
around which the cable ran, and its braking meamaniOrewas transported to

this platform for loading into the trucks via arearhute which descended from
Middle Level.

Middle Level 352 and Ore Chute (Fig 3Middle Level was dug in the early

nineteenth century and worked the Paddy End veenventually connected with

Top Level 851) and Grey Crag LeveB67) (Holland 1987, 114). The entrance to
Middle Level is at the extreme north end of Grey@at the end of a rock-cut
gully; the adit is now blocked by scree from abo&evooden-lined shaft, dug by

mine explorers to gain access, has also been oeéneld by scree but remains of
the wood indicates its location. Spoil from thetadas been tipped down the
valley side to the stream below. The ore-bearirggavere transported to the top
of the incline via an ore chute which descendedsitie of the cliff. Several large

metal pins project from the rock face, and markgbsition of a wooden platform

level with the adit mouth which leads to the togh# ore chute.

The ore chute was constructed by blastingde wioping terrace out of the cliff
face, and creating a steep ramp, 10m long by 3ne;wioden planks were held
in place with iron pins that formed the downslomesThe floor of this rock-cut
section has been worn smooth by the constant gppinthe ore. The lower
section curves away from the cliff, becoming a gtelkannel formed by the cliff
on one side and a revetment wall, standing upSm high, on the other; there are
traces of wooden plank flooring visible beneathdhess.

Top Level 351:ithis was an early nineteenth century level dughtestigate the
old seventeenth century workings below Simon's Ni&&cess to the adit was
made via two tracks; one is now a footpath leadimgn the top of the incline
near Middle Level and the other is a well made tatk @17) which branches
off Track 300 The level enters the hillside at the foot of steees coming from
the Simon's Nick workings. Continuing falls of serbave covered the adit
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4.5.6

4.5.7

4.5.9

entrance although a shallow gully marks its positmd two walls flanking the
rail bed are still visible, measuring 0.3m high.flant of the adit is a flat grass-
covered platform which is formed by the top of eg&aspoilheap, measuring 40m
high. A large finger dump extends out from the fplah in a northerly direction;
it has a flat top suggesting that it was dumpedhfrails. The construction of a
later shelter cuts off access to the finger dumgclvmay have been the result of
the initial driving of the adit. The structure i apen fronted enclosure,
measuring 2.1m wide by 2.5m long, within stone tenent walls standing up to
0.6m high. In front of the building are the remasisome wooden flooring at the
head of a very steep scree slope, which is compaofssahall copper-stained rock
fragments. It is possible that this represeats ore chute which delivered
processed ore down to the incline for transpoth&dressing floors. Prior to the
construction of the incline, ore was taken from Tavel via a cart track4{?)
which connected with TracB00. A small path descends from the Top Level
platform down to a flat area beside the foot of @esfall on the Levers Water
Beck; here a bridge crossed the streSection 4.2.2

Hospital Shaft 353:this shaft was dug circa 1865-70 to connect Hakpievel
(356 on the Paddy End Vein with the subterranean Demyel, prior to this
connection ore was winched up the shaft. The ecéram the shaft is located in
the stream bed 75m upstream from the Hospital LE¥®6). The entrance is
overwhelmed by scree although a number of projgdtmbers mark its position;
there is a slot cut out of the bedrock at the sidan adjacent waterfall which is
probably a rebate for the timber super-structur¢hef shaft head. South of the
shaft the scree and spoil coming from Middle Levave obscured a number of
features which can be seen in section where tlearstthas eroded the bank. A
wall, measuring up to 1.2m high, and paved surfa@es be seen, in amongst
which are some copper-rich sediments and layefsmiefgravel which resembles
waste from crushing. It is not known why ore praieg should have been carried
out on site at the shaft head instead of beingntakethe dressing floor, and
presumably was a short lived interim measure.

Holland describes the use of a water whe#iatsite which supplied power for
winding in the shaft; such a wheel could also hpra/ided power for crushing
machinery (Holland 1987, 159 and 226). Featurethenstream bed support the
notion that there was a water wheel here, sucheasemains of a weir and supply
leat. The weir is visible opposite the shaft agyhtrangle of large square boulders
standing up to 1.3m high; in front of this are teenains of a spillway of cobbles
set into the stream bed. A rock-cut channel canséen at the crest of the
waterfall, which may have been the take-off for shi@ply leat. It is by no means
certain that this wheel supplied the power to wimthe shaft as there is evidence
for an overhead winding mechanism operated fronthemovheel elsewhere in
the valleyc 1877. Given the presence of crushed spoil it ssiimbe that a small
wheel at the shaft head provided power for thisosdary processing. Further to
the south is a platform adjacent to the stream hvigcrevetted by a low stone
wall, measuring 0.2m high, on which are the remaifisa structure. The
foundations, which form a square measuring 4.2r8.Byn, are barely visible due
to scree falling from above; it is likely that bothe platform and building are
associated with the workings at Hospital Shatft.

Test Excavation 354 (Fig 3)opposite the foot of the incline on the north sidle
Levers Water Beck a rock-cut gully with a tree gmgvout of it marks the
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position of a trial excavation. The working consist a square niche, measuring
5m by 2.5m, cut out of the hillside with two dwaralls which project away from
the edges of the cut to a small spoilheap.

4.5.10 South Shaft 355 (Fig 3):in 1866 South Shaft was a timbered shaft origynall
sunk from the level of Courtney's Cross C26@), in order to exploit South Vein.
However, the shaft was subsequently extended upwardhe surface to allow
winding cables which, according to Holland (198i@n overground from the
water wheel at Hospital Shaf8g3) (op cit, 226) (Fig 3). The position of South
Shaft can be seen at the surface as a circulaest&pn, 6m in diameter and 1.5m
deep, which has been blocked with pieces of irahwaood (Fig 3). Around the
lip of the shaft top, on the downslope side, isapron of spoil. Extending away
from the shaft to the east is a trackway cut irite slope which connects to
Trackway300. There is an intermittent revetment wall on thevdslope side that
is up to 0.4m high.

4.6 OVERHEAD WINDING MECHANISMS AT PADDY END

4.6.1 There was a complex series of overhead windieghanisms supporting the
shafts at Paddy End. A lack of field evidence farse overhead systems does not
in itself bring their existence into question; tee of wood, re-use of machinery,
and the short-lived nature of some of the minecttines all effect the survival of
remains relating to these mechanisms.

4.6.2 Winding in South Shaft:South Shaft355 was extended to the surface so that
winding could be carried out directly. Holland (1Q&26) states that the water
wheel at Hospital ShafB65) provided power for this system, requiring 100m of
overland wire-way. Directly on line with the routé this wire are the remains of
a masonry pillar, measuring 4m by 4.5m; it has obtellder walls standing up to
1.7m high and is filled with random rubble. A fugth25m towards the shaft is a
ridge of bare rock which has a long length of hemog chain attached to it, and
could be an anchor chain to stabilise the pylotoprof the masonry pillar.

4.6.3 Winding in Hospital Shaft:evidence for this system comes from a mine section
dated 1877 (reproduced in Postlethwaite 1913, 11 3hows a cross section of
the Paddy End works with the surface topographseléeand shafts which were
operating at that time; the section is ‘joggledaltow the depiction of the levels,
shafts and east side of the valley. The drawingnse® show an overhead cable
winding in Hospital Shaft which was connected uaiatermediate support to a
large water wheel on the opposite side of the yalldne water wheel appears to
have been situated at about the same height as@agyLevel but on the eastern
side of Levers Water Beck, and , if the scale ug,tiat a distance of 274m from
the shaft. These dimensions put the position ofwheel in the vicinity of the
Paddy End Dressing Floors (the Paddy End mill dadé379) and the re-use of
one of the many water wheels on this site is vigghy.
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5. CONCLUSIONS

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.1.5

IMPACT OF RECENT DAMAGE AND EXPOSURE OF THE DRESSING FLOOR
TERRACES

Overview:the site is scheduled and is nationally importaetause of its good
condition and their exceptional heritage importa@gpendix ), but the remains
are fragile and are susceptible to erosion andydetlae impact of the recent
erosion, from the floods of the burst United Uig pipe, has impacted the central
section of the Paddy End Dressing Floors. The whts cut down into the
subsurface archaeological deposits and structwesg the extant leats as
routeways, which have then been severely damagedestroyed. In extreme
cases the water erosion has also impacted upordistgrstructures, most
importantly parts of the smithy buildin§3 and the mill building3699. Lesser
impacts have occurred from lateral movement of waleng the terraces but this
has been limited to superficial erosion on the fietrace floors and sloping
erosion rubble between terraces.

Smithy Building (363):the Smithy building has been heavily damaged byewat
erosion from the burst pipeline that was immedjatel the rear and upslope of
the structure. Erosion/demolition rubble has codesmd damaged both the
northern and southern walls of the structure (Blateand 15).

Ore Bins (365):the eastern ore hopper has suffered slightly flioenrécent water
erosion damage, exposing the top course of theelaggr retaining wall,
displacing some erosion rubble into the hoppeffitedow, and exposing a small
area of flagged flooring on the front end of the din. Water erosion has also
eroded and displaced rubble on the sloping grouneither side of the ore hopper
bins and has exposed areas of cobbling alongébisos of Track300.

Leats: the terraces below the hopper platform were cootdiso as to enable
efficient use of the limited space available aneréfore incorporated a network
of underground leats. Wherever the leats have redagxtant below the area of
the recent erosion, the flow of water was ofteckeal along them and they have
been exposed as the pressure of water has bunst dpen and removed

surrounding material. In some instances, the watesion has entirely removed
sections of the leats.

Structures on Terrace 369Terrace 369 is located immediately below the
hoppers and is defined by a badly damaged revetmalhit On the terrace are
several structures, which almost certainly werenelats of the main mill building
(3693, which had two opposing external water wheelslaewn on the early
mine layout drawing in this location (Adams 198&te 5). As a result of the
water erosion in this area, a stone-capped leab&as exposed from the slope at
the west end of the mill buildin@69b. The recent water erosion has exposed the
edge of the stone-flagged floor above the leatasol fragmentary sections of the
wooden box leats above the slipped paving slatzg®l7 and 18). Further to the
east are two masonry pillar8699 (Plates 17 and 19), east of which are two
recently exposed leats projecting from the sect@me is stone lined and projects
from the top of the section heading east. Below ¢hivood-lined leat, measuring
1m wide and 0.3m deep, covered by sheet iron, gioge forwards to the lower
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5.1.6

5.1.7

5.1.8

terrace 870). On either side of the iron sheet covered woodeileat are two
collapsed stone-lined leats projecting south. Te@dbuth of the mill370g is a
small area of cobble floorin@699d that has been exposed near to the front edge
of the terrace.

Structures on Terrace 370the western half of the terrace, surviving as ckyo
slope of collapsed material, has been heavily nwtliby the recent water
erosion. The erosion was concentrated through @a af interconnecting stone
and wood-lined leats which were still presumabliadh prior to the inrush of
large amounts of water (Plates 21 and 23). Thei@rdsas exposed, and partly
damaged, at least four stone-lined leats and a obox drain. In addition, an
east/west running dividing wall has been exposeti wiwider planked wooden
floor flush against its southern edg@¥ Qb (Plate 24). Fine processing waste has
been exposed to the south of the wooden leat heaedge of the revetted wall
and spilling onto Terrac&71below.

Wheel Pit and Terrace 371projecting from the upper retaining wall/ slope ar
the remains of a wheel pit and a supply leat ali@8vdb andc). The wheel pit
was previously partially visible, measuring 4m lobg 2.3m wide (Lofthouse
1997); however, recent water erosion has infilkedompletely and has covered
the ground to the west of it with erosion rubbl&(@ 25).

Structures on Terraces 372, 373 and 3the outflow from the reservoiB{23

on Terrace372 has run across Terrace 373 over a stone-flaggechda from
where it has worn a large gully extending to Tezrd¢4 and its retaining wall; a
small wooden leat also projects from the base efsthice of the outflow of the
reservoir, and extends to the south-eag2[). In the side of the water-worn gully
a wooden leat can be seen in section, filled witkdge and finings, and possibly
indicates that such materials were transportednardlie site using a strong flow
of water in the now buried leat. The recent watersien has also revealed a
stone-capped drair873g running roughly north/south at the base of theded
gully. Terraces372 and 372 have been covered by slumping and erosion from
above, and in the west water erosion has cut tihrahg front edge on the
retaining wall onto Terrac874 below. At the west side of Terra@¥4 is the
continuation of the water-worn gully from the res®r on Terrace872
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APPENDIX 1: PROJECT BRIEF

Paddy End Dressing Floors, Coniston Coppermines

SUMMARY

In 2005 the LDNPA archaeology service was notified that the area known as the Paddy
End Dressing Floors had been affected by the bursting of a water main and subsequent
wash out. This disturbance had revealed various features of archaeological significance.
A programme of archaeological investigation is proposed in order to examine and record
the features and deposits exposed and to consolidate the damaged structural remains.

1. LOCATION

The site is located at NGR SD 285 992, in the Coppermines Valley (see Map 1).

2. ARCHAEQLOGICAL BACKGROUND

7~y 24 Copper mining was first recorded at Coniston in 1599 by German miners of the
Company of Mines Royal and appears to have continued until the Civil War. The next
period of certain activity occurred between the 1760's and 1800's. The C19 was by far
the most productive period and has left the majority of surviving field remains. By 1895
mining operations began to decline due to the fall in world prices, etc. The mines closed
in 1915 with a brief period of unsuccessful prospecting in 1954. The group forms the
most extensive and well-preserved group of copper mining and processing features in
England and is of high national importance. Particularly important aspects are: the
impressive: well- preserved C16-17 workings of the 'Back Strings' near Levers Water; the
extensive C18-19 water-powered mining and processing operations of the Bonsor, Red
Dell and Paddy End Mines, and the early layout forms of Barratt & Taylors water-
powered mechanisation; late C19-20 developments of water turbines and electro- Iytic
ore processing on the Bonsor Floors (MPP Evaluation).

2.2 Various site or components of sites are recorded in the Lake District Historic
Environment Record for this area (see Map 1).

 |Scheduted] .
‘Monument | Grid Ref.E | G
“No. - %mf L e . Gl
329000 498000{Copper Mine Post Medieval
2692|00059 329040]  498100|Caimnfield Prenistoric Bronze Age
3155 327500 498500|Leat Post Medieval Unknown
4154100542 328500 499200|Copper Mine  |Post Medieval Tudor
18066 327700 498300 Pipeline Unknown Unknown
18068 329530]  498680|Quarry " [Unknown Unknown
18069 T 329430] 498520|Quarry Unknown Unknown
18070 329280 498880 |Copper Mine Unknown Unknown
18092 - 327804] 498500 Copper Mine Post Medieval  |Unknown
1e002] 327804]  498500|Gunpowder Works|Post Medieval  |Unknown
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Scheduled |

HER No

o : . s
18101 498150|Quarry Unknown Unknown
18102 328270 497780{Wall Unknown Unknown
18105 327670]  497990|Mine Unknown Unknown
32547 327973 499608 |Ring Cairn Prehigtoric Unknown
32561 327981]  499596|Ring Enclosure _ |Prehistoric Unknown

Further details of these sites can be obtained from the Lake District National Park
Authority, Murley Moss, Oxenholme Road, Kendal, LA9 7RL. Tel. 01539 792712/Fax.
01539 740822/Email Eleanor.Kingston@lake-district.gov.uk

3. RECENT DAMAGE

3.1 In 2005 the LDNPA archaeology service was notified that the area known as the Paddy
End Dressing Floors had been affected by the bursting of a water main and subsequent
wash out. The LDNPA Archaeologist visited the site to assess the damage and noted
that areas of the dressing floor had been exposed and disturbed by this event. This
disturbance had revealed various features of archaeological significance.

4. SIGNIFICANCE OF THE SITE

4.1 The site is part of Scheduled Monument Number 542, a nationally important and
designated site. During the Monuments Protection Programme the site was assessed
and recommended that the existing scheduling was affirmed and justified by the ‘fragility
of remains and exceptional heritage importance’ (MPP, Minor Metal Industries, Step 4
Report, Appendix 3, Site Assessments).

5. PROPOSED PROJECT

5.1 It is therefore proposed that a project be developed for the Paddy End Dressing Floors
to comprise the following programme of work:

« Level 3 survey (RCHME, 1999) of the remains of the Paddy End Dressing Floors
(see area marked on map 2).

The survey will include the recording of any exposed wooden or metal features and the
grade of material deposited in spoil dumps in order to determine which processing
occurred on different parts of the site. Detailed elevation recording should be undertaken
for any standing remains, such as walling.

The Royal Commission on the Historical Monuments of England (RCHME) undertook a
survey of the Coniston Coppermines in the 1990s (Coniston Coppermines: 1:2500
Survey: Archaeological Survey Report, RCHME, 1996). The site was surveyed at a
scale of 1:2500, with detailed survey areas at 1:500. The Paddy End Dressing Floors
were not included at the 1:500 scale and this survey should be undertaken to address
this and complement the original survey.

The Cumbria Amenity Trust Mining History Society (CATHMS) has undertaken
considerable research above and below the ground in this area. It is recommended that
their help be sought during this project. It is proposed that CATMHS has an opportunity
to join the survey in order to assist and learn techniques of archaeological investigation
and recording.

5.2 A project design and costing for this project is invited.
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APPENDIX 2: PROJECT DESIGN

Oxford
Archaeology
North

September 2006

PADDY END DRESSING FLOOR,
CONISTON COPPER MINES

LAKE DISTRICT NATIONAL PARK

ARCHAEOLOGICAL SURVEY

PROJECT DESIGN AND SPECIFICATION

Proposals

The following project design is offered in respottsa brief from the Lake District National Park thority.
The proposed project involves a programme of sutagesecord the remains of the Paddy End Dressing
Floor, the purpose of which is to enhance the gdsarchaeological record and enable appropriate
management and interpretation strategies to be teuac
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121

13
131

1.3.2

1.3.3

134

14
14.1

INTRODUCTION

Lake District National Park Authority have iredt Oxford Archaeology North (OA North) to
tender for an archaeological survey of the Paddy Bressing Floors, Coniston Copper Mines.
The proposed programme is intended to provide Fer tonservation management of the
landscape and archaeological resource.

PaDDY END M INES

Mining at Paddy End dates back to the secaifdohthe eighteenth century, but the main period
of activity on the site reflects its acquisition bghn Taylor and the direction of his overseer John
Barrett (Holland 1987). Renewed exploration of ta&ddy End levels took place after 1818.
Initially processing of the ore was undertaken lz¢ tower Bonsor Mill, but this entailed
considerable effort in transport, so a second @sing mill was established at Paddy End. The
ore was processed by crushing using large stanmpthen settling in ponds. The mill though had
a short life, as the below ground adits and minesevextended they ultimately linked into the
lower Bonsor adits and the ore could then be takanat the lower adits and processed at the
Bonsor Mill. This ultimately led to the closure thie Paddy End mill in the early 1880’s. Working
of the Paddy End mines nevertheless continued tinatiturn of the centurytid).

OXFORD ARCHAEOLOGY NORTH

OA North has considerable experience of theuation, survey and excavation of sites of all
periods, having undertaken a great number of samall large scale projects during the past 17
years. One of its particular specialisms is in spbere of landscape recording and assessment.
OA North has the professional expertise and resotoraindertake the project detailed below to a
high level of quality and efficiency. OA North aadl its members of staff operate subject to the
Institute of Field Archaeologists (IFA) Code of Clutt.

OA North has undertaken a large number ofngplandscape surveys for a variety of clients
(both private and national agencies such as Endfishitage and Royal Commission on the
Historical Monuments of England (RCHM(E)) and enysloa qualified surveyor (James
Quartermaine, BA, DipSurv, MIFA) who has many yeerperience of the identification and

survey of upland landscapes, having worked closegthi the RCHM(E) and the Lake District

National Park Authority on a number of projects.

Since 1982 OA North has been undertaking ewrtenupland landscape surveys throughout
Northern England but mainly in the Lake Districtireys include the Lake District National Park
Survey, the Torver Common surveys (Lake Distriethweswater and Thirlmere estate surveys
(Lake District), Lyme Park (Peak District), most the Forest of Bowland AONB, Lancashire,
and a multitude of smaller landscape projects winichude the Otterburn Range surveys in the
Lake District National Park. OA North has undertakarchaeological field surveys of over
610sgkm of upland landscapes and has recorded 2Y¢@00 field monuments. On the
Arnside/Silverdale project, in 1992, OA North was first archaeological organisation in Britain
to use GPS (Global Positioning System) survey teglas and since then has considerably
advanced its skills in this area. OA North can ¢lfiere claim to be one of the foremost specialists
in the field of upland landscape recording.

Of relevance to the proposed project OA Ntk undertaken extensive surveys of industrial
landscapes in the Lake District and elsewhere imtidon England. North has considerable
experience of the recording of industrial landssapem both Cumbria and elsewhere in Northern
England. Notable examples include the GrassingteadLMines, the Nenthead lead smelt mill,
the Thirlmere lead mines and smelt mill (LUAU 1998)e Greenside lead mines and smelt mill,
The Snailbeach lead mines (Shropshire) and sm#/tand the Keekle coal mining landscape.

PROJECT DESIGN

The following project design specification ssetut the objectives of the project, provides a
methods statement demonstrating how these can hedefmes the resource implications of the
methods statement and links these to a timetaldecastings. Details of quality standards and
monitoring procedures are also included.
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2.2

3.2
3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

OBJECTIVES

The primary purpose of the project is to infoflubure management decisions with regard to
conservation matters relating to the archaeologaad historical content of the industrial
landscape.

The following programme has been designed toigeoan accurate archaeological survey of the
Paddy End Dressing Floors, set within their broddaedscape context. It is important that the
individual sites are not simply viewed as isolapmints on a map, but that the archaeological
record reflects their group value and their impacta to the historical fabric of landscape
character areas within the areas.

METHODS STATEMENT

The following work programme is submitted inelimvith the objectives of the archaeological
work summarised above. It is divided into threenadats, plan survey, elevation survey, and
reporting.

DETAILED PLAN SURVEY OF THE PADDY END DRESSING FLOORS:

The detailed survey will provide for a fullcogd of all built elements within the extent of the
Paddy End study area. This will be undertaken bgmaeof total station survey in conjunction
with GPS survey.

Control: the survey control will be established by closeavérse using a Leica TC407 total
station, and will be located using the Leica 12@terential GPS. The 1200 series GPS obtains
corrections from Ordnance Survey GPS base statibatare all over the country and are never
more than 10km from any site. The corrections easmitted by mobile phone, and as long as
there is a mobile phone signal at the point of syrsan provide real time accuracies of +- 0.03m
(at worst with poor satellite coverage the accurdeteriorates to +- 0.08m). It is proposed to
locate the base line using the GPS and establiskltised traverse with respect to these primary
control points. Height control will be establishieg the same process. Permanent survey control
markers will be established over the core survexado enable the future enhancement of the
survey maps.

Detail: the detail survey will be established by a comtimaof GPS techniques and total station
survey. The spoil heaps and general topographybeilfecorded by GPS and the detail of the
dressing floors and adits will be by total statibhe data from both surveys will be superimposed
on the same grid within a CAD system.

Total Station Surveythe total station survey will be generated by ERdheometry using a total
station linked to a pen computer running TheoLTiveafe. The digital data is transferred onto the
pen computer for manipulation and transfer to othgital or hard mediums. The survey data will
be accurate to +- 0.01m. The topographic surveyredord all structural components, such as
terrace walls and adits where there is a requir¢foemm higher level of accuracy.

GPS Surveya Satellite Global Positioning System (GPS) will liétised to satisfy the Level 3
survey requirements. GPS uses electronic distaneastmement along radio frequencies to
satellites to enable a positional fix in latitudedalongitude which can be converted
mathematically to Ordnance Survey national gride BPS is a Leica 1200 differential system
and uses Ordnance Survey base stations in corgunaiith a roving station to correct the raw
data with corrections transmitted by mobile photéias already been established that there is
good Vodaphone reception at the site and consdgudm technique will be effective in
recording the remains. The accuracy of the OA N@®S system is capable of +- 0.03m and
provides for a quick and effective means of reaagdhe detail of the features. It is proposed that
this technique be used to record the spoil heapthwork features and topography which have a
lower accuracy requirement.

Drawing Up: the raw data from the total station and the GP$ lwéil combined within a CAD
system, and then plots will be generated to enthielelrawing up of the sites within the field. The
archaeological detail is drawn up in the field adimensioned drawing on the plots with respect
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3.2.7

3.2.8

3.2.9

3.2.10

3.3
3.3.1

3.3.2

3.3.3

to survey markers. On completion of the field syrtiee drawings will be enhanced within the
CAD environment to produce the final drawings.

The survey will record all pertinent archagatal detail, which will include any exposed woad o
metal features, the internal detail of the settlfonds, the changes between different grades of
spoil, and any detail pertinent to the operatiothefdressing floors.

Although the survey of Paddy End will be a rawvey, it will be combined with the existing
RCHME 1:2500 survey in the CAD system to provideider context for the Paddy End survey.

Photography: in conjunction with the archaeological survey eotplgraphic archive will be
generated, which will record significant featuresveell as aspects of the general landscapes. It
will record all principal vistas. This photographéechive will be maintained using black and
white 35mm film and also using a digital camerahwi mega pixel resolution. The use of a
digital camera provides very effective manipulatiwhphotographic images, and these will be
used in the report. The use of photography in Way considerably enhances the usability of a
database and greatly assists the analysis of hidsdape.

Description: the Paddy End Dressing Mill has already been congmrgively described for the
RCHMEsurvey report, and it is not intended to redo ptaee this descriptive record; however, it
is recognised that the survey may identify elemérds were not evident at the time of the earlier
survey, or which warrant more detailed descripti@ubject to an agreement with English
Heritage and the author (Colin Lofthouse 1997)hef ¢arlier report , it is proposed to take a copy
of the earlier report into the field and enhance trescriptions of the individual features as
appropriate. The descriptive entries will be inmlitectly into a Psion palm computer, for
subsequent incorporation into the project report.

ELEVATION DRAWINGS

A record will be created of selected elevatioh the walls, using a combination of rectified
photography and reflectorless survey instrumenteltpossible rectified photography will be
taken to provide a basic face on record of theraateelevations. The rectified photography will
be undertaken by in-house survey specialists afidowiundertaken in black and white using a
medium format camera. Control for the rectified foigpaphy will be provided by a reflectorless
instrument, and will record the locations of clgatefined elements of structural detail rather than
targets to prevent the need for physically accgsgia walls. The photography will be output at
an appropriate scale; it will be scanned into aater and presented as a raster backdrop within
AutoCAD. Where there is any distortion within thigtographic base, the digital image will be
subject to digital correction using Archis softwapeconvert the images to fully rectified images.
The corrected images will then be incorporated aaster backdrop within AutoCad and the
elevation drawings will be drawn up as a vectomding from the rectified base.

The final drawings will show all significantose detail, such as quoins, ashlar stones, and
significant detail, but will not involve the digsing of all stone detail. The elevation drawing$ wi
incorporate the drawn outlines of all principal tieas within the elevations, but will also be
superimposed onto the rectified photographs, whepropriate, which will show all the
individual stones and surface detail. Drawings lobarprovided with and without this background
detail as required. The initial method of plottioigthe external elevations will entail generating a
face on view of the rectified photograph and themually tracing around the detail in AutoCAD
to produce a line drawing of the architectural deta AutoCAD. It is important that the
interpretation of the elevation is based on a tétaestigation, so it is proposed that a phase of
manual enhancement of the drawing be undertakesitenwhich will be based on the line
drawings produced by the plotting process and pyitivide for a high quality analytical drawing
of all elevations.

At present the extent of the wall survey haisheen defined, so the costs provide for the surve
and drawing of a sample 4m long section of walle§éhfigures can then be used to extrapolate
the overall costs once a clearer idea of the suregyirements are known.
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3.4
34.1

3.4.2

3.5
351

3.5.2

3.5.3

354

3.5.5

3.5.6

3.6
3.6.1

CUMBRIA AMENITY TRUST MINING HISTORY SOCIETY (CATMHS)

It is recognised that CATMHS has consider&blewledge about the operation and history of the
copper mines and that their experience would cenaldy contribute to the present survey. It is
proposed to initiate a dialogue with the societyd anovide for the incorporation of their results

into the present study.

It is proposed that the survey programme pm@te a training element for members of the
society in the course of the field survey. Membefghe society will be instructed in survey
techniques and will be taught how to use the tetation; they will be encouraged to take an
active involvement in the present survey.

PROJECT ARCHIVE AND REPORTING

Archive: the results of the fieldwork will form the basisafull archive to professional standards,
in accordance with current English Heritage guitkdi Management of Archaeological Projects,
2nd edition, 1991l The project archive represents the collation iagxing of all the data and
material gathered during the course of the projéhbts archive will be provided in the English
Heritage Centre for Archaeology format, both asiatpd document and digitally. Digital survey
data will be provided in a suitable format for ingoration into the Mapinfo Geographical
Information System (GIS). A synopsis (normally thdex to the archive and the report) should
be placed in the Cumbria Sites and Monuments Record

Digital Presentation:the survey data will be digitally transferred i@dCAD system (AutoCAD)
and superimposed with the 1:2500 mapping undertdkerthe RCHM(E) by LDNPA. The
drawings can be output at any required scale, adthahe accuracy of generation assumes that the
drawings will not be reproduced at scales of grethizn 1:500. A digital copy of the archive will
be passed to LDNPA on completion of the survey gdate the final report. A copy of each plan
will be supplied on polyester film at a standardlsc

Reporting: the report will identify areas of defined archagpyl and an assessment and statement
of the actual and potential archaeological sigaifice of the material, within the broader context
of regional and national archaeological prioritied] be made. It will incorporate descriptions of
the individual features based upon those compitedHfe RCHME report on the Copper Mines
(subject to agreement with English Heritage). Thport will make a clear statement of the
archaeological potential of the individual siteshin the study area.

Content: the full report will consist of an acknowledgen®rdtatement, lists of contents,

executive summary, introduction summarising theefo@nd project design and any agreed
departures from them, methodology, historical backgd (based on the RCHME survey and the
history by Eric Holland (1987), descriptions of mmipal features (in accordance with
Management of Archaeological Projects, 2nd editid®9]), list of archive contents and

bibliography. lllustrative material will include ¢ation maps, plans and elevation drawings.

Summary History:the report will be presented on the basis of #=ilts of the field survey, the
RCHME survey and the history by Eric Holland (198)will examine the factual evidence for
the establishment and development of the PaddyCEesssing Floors and adits.

Output: three bound and one unbound copies of the full tewdl be submitted to the Lake
District National Park Authority. Each report wlile illustrated by a selection of prints and maps.

CONFIDENTIALITY

The report is designed as a document forpkeific use of the Client, for the particular puspo

as defined in the project brief and project desamg should be treated as such; it is not suitable
for publication as an academic report, or otherwishout amendment or revision. Any
requirement to revise or reorder the material édmsission or presentation to third parties beyond
the project brief and project design, or for anliestexplicit purpose, can be fulfilled, but will
require separate discussion and funding.
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6.1
6.1.1

6.1.2

OTHER MATTERS
ACCESS

It is assumed that LDNPA will obtain accessutwertake the survey from land owners and
tenants.

HEALTH AND SAFETY

Full regard will, of course, be given to alhstraints (services) during the excavation, as asl

to all Health and Safety considerations. The OAtNdtealth and Safety Statement conforms to
all the provisions of the SCAUM (Standing Confereraf Unit Managers) Health and Safety
manual, as well as the OA Health and Safety Statenfisk assessments are undertaken as a
matter of course for all projects, and will antatip the potential hazards arising from the project.

INSURANCE

The insurance in respect of claims for persanjary to or the death of any person under a
contract of service with the Unit and arising ire tbourse of such person's employment shall
comply with the employers' liability (Compulsoryskrance) Act 1969 and any statutory orders
made there under. For all other claims to coverliddality of OA North in respect of personal
injury or damage to property by negligence of OAtR@r any of its employees there applies the
insurance cover of £10m for any one occurrencewes of occurrences arising out of one event.

WORKING HOURS

Survey works will be undertaken on the bats five day week, within daylight hours only. & i
anticipated that because of the use of academicheienof staff and volunteers for certain aspects
of the project, some works will be conducted dunivegkends.

WORK TIMETABLE
The phases of work will comprise:

Field Survey
7 days will be required for the field survey

Archive and Reporting
20 days would be required to complete this element.

OA North can execute the project within tweekereceipt of written notice.

OUTLINE RESOURCES
SITAFFING

The project will be under the managemenfarhie Quartermaine BA DipSurv (OA North
Project Manager) to whom all correspondence shbaldddressed. He will monitor the progress
of the project ensuring adherence to all agreedrarames and timetables. He will also provide
technical back-up, advice, and will have editodahtrol over the compilation of the full report.
He has many years experience of surveying uplandstzapes, particularly in the Lake District
and Yorkshire Dales National Parks. In particularas considerable experience of recording
industrial landscapes, which include the Wythbuead. Mines and dressing floors, the Greenside
Lead Mines and smelt mill, the Snailbeach Lead Mliaad dressing floors and the Grassington
lead dressing floors.

The field survey will be led bieter SchofieldBA who has considerable experience of field
survey work, including prehistoric landscapes, d@d undertaken considerable survey work
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throughout Cumbria and was a team leader on thenteamajor survey of the Northern Welsh
Uplands. He undertook the recent surveys for theoNal Trust at Ennerdale in West Cumbria,
and also at St Catherines, Windermere. He has ttgaampleted a major boundary survey of an
MOD training area, Holcombe Moor, in South Lanceshihich has enabled us to develop GIS
methodologies for analysing the results of the loaumy survey.

6.1.3 Advice and consultancy will be provided by Miller , who has considerable experience of the
recording and excavation of industrial landscaped was responsible for the analysis and
compilation of the report for Greenside smelt mill.

For the use of the Lake District National Park Aarity and United Utilities © OA North: NovembeO@7



Paddy End Dressing Floors, Coniston Copper Minagn@ria: Archaeological Survey Report 37

APPENDIX 3: SITE GAZETTEER

Feature Number 300

NGR SD 2833 9881 to SD 2857 9867

Site Type Trackway

Source English Heritage, 1997, OS 1851, OS 1892, OS 1®i8land 1987,

Holland 1989, Adams 1988
Description
The trackway is the only direct route from Conistdllage to the Coppermines Valley and, as sudh it
probably the oldest route in the valley. It windseply up from the village as a rough track terdaiceo
the hillside, measuring 4m wide. As the valley fldevels out the track extends on a raised agger,
measuring 20m wide at its base and standing upntoh@gh, providing a direct approach which is
protected from flood waters. The effect of this soaction is the channelling of the Red Dell Beck
forming Church Beck. The blasting of the sectiomvabthe Church Beck waterfall and constructing the
raised section are probably nineteenth century omgments. Levers Water valley is reached via Track
300which heads north-west from the Bonsor Dressimgis. The track is shown on the 1891 2nd edition
OS map following the present alignment although tilaek has now been widened and improved by
United Utilities to provide access to the dam atdrs Water. One change from its earlier alignmeiatti
the first hairpin bend, which used to turn upldllthe south of the ore reception hopp&&5; the track
now extends around to the north.

Feature Number 339

NGR SD 2857 9875 to SD 2844 9881

Site Type Leat

Source English Heritage, 1997, OS 1892, OS 1919, Holla®871 Marshall and

Davies-Shiel 1977, Adams 1988
Description
On of the most impressive feats of above-groundinemging at the mines is the leat which was
constructed to carry water from the Red Dell Becduad the hillside to the Paddy End Dressing Floors
The leat was constructed in the nineteenth centusupply the Paddy End Mill with water; this waier
likely to have originally come from the Levers WaBeck having been re-routed to Red Dell from highe
up via leatl14 The leat was re-usedrca 1890 after the closure of the Paddy End Dressiogrslto
provide water to a Pelton wheel situated in therséivibuilding (319 on the Upper Terrace of the Bonsor
Dressing Floors; water was delivered to this viaater drop 836). The leat is 620m long and extends
around the hill approximately along the 270m contoWhere the leat enters the Paddy End Dressing
Floors it has been eroded by a small stream whisheinoded through the leat exposing timbers. Téte le
continues towards the dressing floor as a ditclasmeng 2.7m wide and 0.7m, skirting the base ef th
spoilheap from the earlier Gaunt’'s Lev86g) but is not visible beyond track 300; the leat ldobiave
entered the dressing floors at the level of thecupgrrace.

Feature Number 342

NGR SD 2847 9884

Site Type Adit (Gaunt's Level)

Source English Heritage, 1997, OS 1851, OS 1892, OS 1®i8land 1989,

Marshall and Davies-Shiel 1977, Adams 1988
Description
A well preserved stone-arched adit entrance, meas@m high by 1.2m wide, which has two finger
dumps of spoil extending down the hillside from thanel. The construction of the adit pre-datestLea
339as the course of the leat circumnavigates the dade spoilheaps. A short pathway, visible asaa fl
grassy platform, extends from the top of the s@afhalong the contour to the west up to BuildB6d.

Feature Number 353

NGR SD 2827 9892

Site Type Shaft (Hospital Shaft)

Source English Heritage, 1997, Holland 1989
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Description

This shaft was dug circa 1865-70 to connect Hospiael (356) on the Paddy End Vein with Deep
Level, prior to this connection ore was winchedthp shaft. The entrance to the shaft is locateithén
stream bed 120m upstream from the footbridge. hitrmece is overwhelmed by scree although a number
of projecting timbers mark its position; there islat cut out of the bedrock at the side of theerfatl
which is probably a rebate for the timber supeuettire of the shaft head. South of the shaft theesand
spoil coming from Middle Level have obscured a nemtf features which can be seen in section where
the stream has eroded the bank. A wall, measugingp W..2m high, and paved surfaces can be seen, in
amongst which are some copper rich sediments amdslaf fine gravel which resembles waste from
crushing. Holland describes the use of a water Inditeilnis site which supplied power for windingthe
shaft; such a wheel could also have provided pdarecrushing machinery (Holland 1987, 159 and 226).
Features in the stream bed support the notiorthiea¢ was a water wheel here, such as the rembms o
weir and supply leat. The weir is visible oppostite shaft as a right-angle of large square boulders
standing up to 1.3m high; in front of this are thenains of a spillway of cobbles set into the strdmed.

A rock-cut channel can be seen at the crest ofsmdterfall, which may have been the take-off for the
supply leat. Given the presence of crushed spilgbssible that a small wheel at the shaft headiged
power for this secondary processing. Further tosthath is a platform adjacent to the stream which i
revetted by a low stone wall, measuring 0.2m high, which are the remains of a structure. The
foundations, which form a square measuring 4.2n3.Byn, are barely visible due to scree falling from
above; it is likely that both the platform and blilg are associated with the workings at Hospitelf6

Feature Number 355

NGR SD 2834 9888

Site Type Shaft (South Shaft)

Source English Heritage, 1997, Holland 1989
Description

In 1866 this shaft was sunk from the level of Coeyts Cross Cu360 and was in fact a timbered shaft
constructed through open slopes. The shaft wasi@eteupwards to the surface to allow winding cables
which, according to Holland, ran overground frora thater wheel at Hospital Shaft (Holland 1987, 226)
The position of the shaft can be seen at the sardsca circular depression, 6m in diameter and 1.5m
deep, which has been blocked with pieces of iroth wnod. Around the lip of the shaft top on the
downslope side is an apron of spoil. Extending afwasn the shaft to the east is a trackway cut th®
slope which connects to TradOO0. There is an intermittent revetment wall on thevdslope side,
measuring up to 0.4m high. South Shaft was extetmdoe surface so that winding could be carriet] ou
thus avoiding the right-angle bend into the tunhidlland states that the water wheel at HospitafiSh
provided the power for this system, requiring 10®@hoverland wire-way. Directly on line with the rteu

of this wire is the remains of a masonry pillar,asering 4m by 4.5m; it has outer boulder walls ditag

up to 1.7m high and is filled with random rubblefukther 25m towards the shatft is a ridge of bakr
which has a long length of heavy iron chain attdcteeit and could be an anchor chain to stabiliee t
pylon on top of the masonry pillar. While the sitiof this pillar would seem to support the idea of
winding in the South Shaft it is included in thesdeéption by Holland of a system of winding in Midd
Level; it is possible that the pillar was re-used.

Feature Number 356

NGR SD 2831 9885

Site Type Level (Hospital Level)

Source English Heritage, 1997, OS 1892, OS 1919, Holla@8B] Marshall

and Davies-Shiel 1977, Adams 1988
Description
On the east side of the Levers Water Beck at tise loé the incline is an adit entrance, measuriing .
high by 1.5m wide. It is at the end of a narrowlg@brmed on one side by a rock wall, measuring 3m
high, and by the foot of the incline on the oth&ccording to Holland (1987, 115) the adit was dnive
circa 1864 and intersected the South Vein and #uelf?End Vein; however the arrangement of the walls
between the incline and the adit, which convergd@tunnel entrance, suggest that the adit ieénker
feature. A flanking wall which extends from the ramice at 45 degrees can be seen incorporatechiato t
fabric of the incline; this would normally demorst that the adit pre-dated the incline. Holland
references a mine survey carried out in 1833 whkisbms to describe both the Middle Level and the
incline in operation at this time. Possibly Hospitavel re-uses an earlier adit not indicated by thine
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records, or alternatively the base of the inclireyrhave been temporarily removed and revetted thigh
wall to allow the initial blasting of the level, dnwvas re-built afterwards; in the latter case dificult to
see why it was necessary to locate the adit ergramsuch an inconvenient place.

Winding in Hospital Level: evidence for this system comes from a mine sectiated 1877
(Postlethwaite 1913, 117). It shows a cross seafahe Paddy End works with the surface topography
levels and shafts which were operating at that titine section is ‘joggled’ to allow the depictidnttoe
levels, shafts and east side of the valley. Thevithga seems to show an overhead cable winding in
Hospital Shaft which is connected via an intermedsupport to a large wheel on the opposite sidaef
valley. The water wheel appears to be situatedatitethe same height as Grey Crag Level on theeast
side of the stream and if the scale is true, astamnce of 274m from the shaft. These dimensionghm
position of the wheel in the vicinity of the Paddlyd Dressing Floors.

Feature Number 357

NGR SD 2829 9884

Site Type Level (Grey Crag Level)

Source English Heritage, 1997, OS 1851, OS 1892, OS 19b8%and 1989,

Marshall and Davies-Shiel 1977, Adams 1988
Description
Located directly opposite the foot bridge on thestaside of the stream adjacent to a large bouklére
now collapsed entrance to Grey Crag Level. It resais a shallow gully, measuring 16m by 5m, at the
mouth of which are traces of revetment walls. Taiés from the adit crossed the stream on a britige,
abutments of which can still be seen. The modentbfidge re-uses the abutments which are of drgston
construction and stand to a height of 1.6m higte &tit was driverc 1830 to the Paddy End vein, and
eventually connected to Middle and Top Levels.

Feature Number 358

NGR SD 2830 9886

Site Type Incline

Source English Heritage, 1997, OS 1851, Holland 1987, &fadl 1989,

Marshall and Davies-Shiel 1977, Adams 1988
Description
The incline was constructed in the early nineteemthtury to transport ore from Middle Level down to
the Paddy End Dressing Floors. The incline extdrata the entrance to Hospital Level 356, across the
Levers Water Beck and ascends the opposite vallieyparallel to the foot of Grey Crag. It was afsel
acting tramway that relied on the weight of a fulggon descending to pull an empty one back up the
slope. Holland's reconstruction suggests that the® a single track with a passing place in thedteid
(1987, 176). The masonry at the foot of the inclseell preserved at the entrance to Hospital Lane
extends up to the side of the stream. The relatipnand phasing between the adit and the incline is
described above (see Hospital Level). The wallthefincline foot are of drystone construction, diag
to a height of 1.2m which form a ramp 4.5m widee Tievers Water Beck has washed away most of the
walls of the bridge abutments, but enough masouaryiwes to identify their positions; presumably the
bridge was constructed with timbers as there i;diation of an arch. From here the incline exsenogd
the hillside to the foot of Grey Crag. The lowectsen is 28m long and survives as a 6m wide platfor
capable of taking a double set of rails. The rampfiearth and stone contained within sloping stone
walls, standing to a maximum height of 2.5m on dloe/nslope side. The top section is 45m long and
survives as a narrow, 2.5m wide, terrace whichatouly have taken one set of rails. Erosion fromovab
has partially obscured the top section and in theeu reaches the downslope side has now collapsed
away. At the top of the incline is a rock-cut pdaith, measuring 6m by 10m; shot holes are visiblgnén
rock face. Three timber uprights protrude from thatform; these presumably held the drum around
which the wire ran, and its braking mechanism. ®as transported to this platform for loading irte t
trucks via an ore chute which descended from Midleieel.

Feature Number 359

NGR SD 2833 9886

Site Type Quarry

Source English Heritage, 1997
Description
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To the west of Courtney's Cross Cut is a smalldsitse-shaped quarry cut into the base of thedsllat
the rear of the terrace. The quarry may have beersaurce of stone for the construction of theirecl

(359).

Feature Number 360

NGR SD 2835 9885

Site Type Adit (Courtney's Cross Cut)

Source English Heritage, 1997, OS 1892, Holland 1989, Malisand Davies-

Shiel 1977, Adams 1988
Description
This adit is located 30m from the west end of thpar terrace; it was drivenl820 to intersect the south
vein and was eventually connected to Deep LevelheySouth Shaft365). The adit entrance, which
measures 2m high by 1.7m wide, is at the end otk-cut gully, measuring 10.7m long which reaches a
depth of 4m; a collapse above the adit entrancebbas stabilised by a revetment wall, which stands
2.2m high. The spoil from the driving of the aditshbeen incorporated in the terrace; however &ifinf
spoil projects from the front of the terrace opposie adit entrance, possibly enhanced by spmih fihe
construction of Hospital LeveBg6).

Feature Number 361

NGR SD 2839 9885

Site Type Adit

Source English Heritage, 1997, OS 1892, OS 1919, Holla98o1
Description

West of Building363is a test adit dug into the hillside above theearpierrace. The adit is visible as a
gully, measuring 7m long, with banks of spoil other side, standing up to 1.5m. The adit entrasce i
now blocked, marked by a circular collapse; twonstoevetment walls survive on either side, which
stand up to 1m high. In front of the gully is atffdatform created by the dumping of spoil whicts ha
formed a conical heap, standing 10m, high whiclemas to the rear of the terrace.

Feature Number 363

NGR SD 2841 9884

Site Type Smithy

Source English Heritage, 1997, OS 1892, OS 1919, Holla9®{71 Holland

1989, Adams 1988
Description
A single-roomed building which is revetted into thifiside, it measures 5.6m by 6.7m internally wvith
walls 1.7m high. The west side of a doorway ingbath wall survives and there is a blocked dodgh@
east gable wall, to the north of which is a smalha. Against the west wall is a raised plinth ¢onged
of mortared stone, measuring 1.2m high; there raire fixings projecting from it. The building hasdre
damaged by the construction of some inspectionheatto do with the water treatment works. The
building is annotated as a smithy on the mine gkalams 1988, 148) and the presence of the fixings
suggests some industrial process; however themcati@aces of any waste iron or slag.

Feature Number 364

NGR SD 2844 9883

Site Type Office

Source English Heritage, 1997, OS 1892, OS 1919, Holla®®{71 Holland

1989, Adams 1988
Description
At the junction of Track300 and the path from Gaunt's Level stands the renwiastwo-storeyed stone
building. There is a singleoom to the ground floor, measuring 6.7m by 5.4terimally within walls
which stand to 1.9m high; there is door, and a wimdn the south wall and a window in the east wall;
the north-west corner has collapsed. There is dl amaexe attached to the rear wall, measuring 29m
3m, which has a door to the east. The buildingnisotated as an office on a contemporary mine plan
(Adams 1988, 148).
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Feature Number 365

NGR SD 2839 9882

Site Type Ore Hoppers

Source English Heritage, 1997, OS 1851, OS 1919, Hollg98B] Adams
1988

Description

It is probable that the spoil from both Grey Cragl eHospital Levels went to make up the terrace
alongside the stream. The trucks carrying ore-hganck travelled along the upper terrace to tipeatoa
series of hoppers365 standing on the terrace below. The hoppers comdia massive C-shaped
revetment wall, measuring 4.2m high, which is suigléid into two bays. The eastern bay is the largest
measuring 8m by 24.7m, in the middle of which ave targe upright timbers which may have supported
a roof or a further subdivision of the hopper. Thestern hopper is smaller, measuring 9m by 7rmastdn
sloping cobbled floor which extends from the readlo a wall, 0.6m high. On top of this wall idiae

of large boulders with iron fixings projecting frotflneem; a gap in the centre seems to form a chutsdo
which the ore could filter. There is a platforme&ed by a stone wall, measuring 0.8m high, whacimé

a shovelling platform. In front of the hoppers teerace varies in width due to slumping of the tenent

to the terrace below369). The surface is paved with large stone slabs rabsthich are still in situ.
Track 300 now crosses this surface and a certain amount mfida is being caused by the passage of
vehicles where the road surface has worn away.titekway has destroyed a building attached to the
east wall of the hopper, visible on a mine plangd 1988, 148-9). The course of a wall is visibléhie
track's surface to the west of the hopper; this b@the remains of the building.

Feature Number 366

NGR SD 2849 9865

Site Type Water Treatment Works

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

In 1972 the then Furness Water Company installectar treatment works on the valley floor near the
confluence of the Levers Water Beck and the Low & &eck (for before and after photographs see
Holland 1987, 298). Although the treatment workselit caused little damage to the dressing floors,
works on the pipeline feeding it caused damageotoesbuildings on the dressing floor terraces. The
structures associated with the works consist @tasinspection hatches behind the smitB§3, and in

the valley bottom a large buried tank with a lamgsad entrance in a concrete wall, measuring 4m; high
there is also a fenced enclosure with a large aepaank inside it.

Feature Number 367

NGR SD 2836 9877

Site Type Spoil Heaps

Source English Heritage, 1997, OS 1851, OS 1892, OS 19b%and 1989
Description

There are five obvious finger dumps extending ftbm second terrace, all of which consist of lamgekr
fragments produced from initial processing or framnel driving. The waste heaps have overwhelmed
the Levers Water Beck, cutting off its natural amelnthe water has subsequently found its way utiger
base of the spoil and emerges from the base dfglaps to the south. In wet weather water floodarato
the base of the spoilheaps forming a boulder-fithennel which is normally dry. The force of theteva
during flood has scoured a crescentic scarp whith through the two most north-westerly dumps. The
remaining heaps are well preserved, measuring u@7im high, with a flat top 2.4m wide. The
easternmost waste heaps, where they meet the rdyefsor terraces, consist of fine waste which has
been dumped from the end of each individual terratglaces the fine waste is partly overlain bg th
larger finger dumps. The flat top along which ttertways to the spoil heaps were laid is now infeed

by a scarp created by the removal of material ftoenspoilheaps to construct a ramp up which traxk 3
now reaches the top terrace.

Feature Number 369
NGR SD 2843 9879
Site Type Terrace
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Source English Heritage, 1997, Holland 1987, Holland 1989

Description

The terrace is located immediately below the hoppad is defined by a badly damaged revetment wall;
several structures have been incorporated inttithe west end of the wall a stone-capped leathan
seen projecting out of the slope, and paving sliatm the working platform above are slipping dowe t
slope. The leat emerges opposite a large stonthpiireasuring 8m by 5m and 2m high at its fronbapr
The presence of the leat above indicates thatighpsobably a machine base for a water wheel ogroth
water powered machinery. Further to the east acerbasonry pillars. The western one, measuring 3m
tall, has a stone lined leat built into its top.eTéastern one measures 2.8m high. It seems likatyat
water wheel was suspended between these two pifast of the pillars two leats can be seen primjgct
out of the section. One is stone lined and projécn the top of the section heading in an easterly
direction; below this a wood-lined leat, measurihg wide and 0.3m deep, covered by sheet iron,
projecting forwards to the lower terrace. Four metiurther east a sloping flagged floor descendbkdo
top of the revetment wall which ends at a wing wellich projects outwards for 5m; this is probably a
hopper for transporting ore down from the terralbeva. From here the revetment wall is replaced by a
loose slope down which a trackway descends froomatipn with trackway 300. Adjacent to this track
are two curving walls, 2.8m high, forming a hopp&frthe eastern end of TerraB69 are the remains of

a settling tank obscured by material from the néaging of Track300.

Feature Number 370

NGR SD 2845 9878

Site Type Terrace

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

A steep scarp separates this terrace from TeB&8and the revetment wall between it and Terr2ice
has collapsed leaving a rocky slope. At the eastarhis a well preserved settling tank. It is ragtdar

in shape with rounded corners, and measures 32gndgrbm wide and is bounded by a 1m high stone-
faced bank; on the downslope side this bank messBime wide and has a 4m high revetment wall
extending to Terrac871 At its western end there is a breach in the reeet wall which may have been
a sluice emptying into the tank below; green sthio@pper sediment is visible in the base of thanciel.
The supply leat extends along the terrace fromwiest and splits to supply both this tank and the on
below on Terrac871

Feature Number 371

NGR SD 2846 9877

Site Type Terrace

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

This terrace extends from a flat platform whictsigred with Terrac872 adjacent to the waste heaps.
Extending along the rear of the terrace an intéemitrevetment wall, measuring up to 0.8m high sead

a steep eroding slope. Projecting from this slepiié remains of a wheel pit and supply leat. A Wwas
been constructed on a diagonal line across thelwltdgdocking the northern third of it. A large gstone
marks the position of the supply leat which pragjeitom the scarp immediately above the wheelpit; it
measures 1.4m wide by 0.7m high, and has a stepjoe@-lined floor. The leat originates from the
machine base/wheel pit on terrace 369. A small wowl leat also projects from the section and mose
eastwards. The wood leat is constructed of sawheinand fixed together without nails to form a box
section; the gaps are plugged with a felt-like matevhich is preserved due to waterlogging.

Feature Number 372

NGR SD 2844 9876

Site Type Terrace

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

The west end of this terrace is shared with theater above it. Infront of the wheelpit is an unidisua
feature which is interpreted as a reservoir. Tlauie is an oval hollow, measuring 10m by 5m aranl.
deep, the sides lined with battered stone wallghétsouthern end the walls narrow to form a gafml
wide, where two stone pillars, 1.3m high, suppbet wooden uprights of a sluice gate. From the bése

For the use of the Lake District National Park Aarity and United Utilities © OA North: NovembeO@7



Paddy End Dressing Floors, Coniston Copper Minagn@ria: Archaeological Survey Report 43

this sluice, which is level with Terra@3 a wood-lined leat extends southwards. The watpply for

the reservoir comes from a buried leat probablgmrding from the wheelpit above. The passage ofrwate
has worn a deep channel in the stone revetmentwitiiplaces constructed of limestone; the presemce
limestone, which is not a local rock, is unusuaheTterrace extends from here as a flat platform,
measuring up to 12m wide, bounded by revetmentsvedlthe terraces371and373) above and below.

Feature Number 373

NGR SD 2845 9876

Site Type Terrace

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

This terrace is a narrow curving platform whichemds from the base of the reservoir on Ter@Z2

The outflow from the reservoir runs across theatgrover a stone-flagged cascade from where it has
worn a large gully extending to Terra8@4, a small wooden leat also projects from the bdisheosluice

and extends to the south-east. In the side of twenworn gully a third wooden leat can be seen in
section, filled with sludge and finings.

Feature Number 374

NGR SD 2846 9875

Site Type Terrace

Source English Heritage, 1997, Holland 1987, Holland 1989
Description

The lowest level of the dressing floor occupiestlyesioping ground on to the valley floor. At theest
side of this area is the continuation of the watern gully from the reservoir on Terra8&2, it extends
down the slope to the top of an unusual seriesadfswidams) which stand at the head of a shalldehdi
that extends to the east. The walls form a smaeed.4m high, for the water to cascade over; mgson
fragments either side of the edge suggest that timary have been some other machinery here. The dams
were probably for trapping sediment to avoid patigtthe stream; similar dams can be seen at theet.ow
Dressing Floors. At the east side of the terraeeaaseries of square settling tanks. The trangmnipt
shows seven tanks in this position although ordges of four now remain. The largest tank, which
measures 8m by 5.5m within stone and earth baakslisig up to 1m high, has a sluice in its soutk.sid
To the south-east of this is a second smaller vattka well preserved stone-lined sluice in itsthewest
corner. Some 20m to the west is a third tank; bddly preserved with only one small section oflingl
visible. The position of a fourth tank is suggestadan oval hollow at the eastern edge of the area,
although no walling is visible. A network of stonapped leats run between the tanks; their courséea
traced on the surface. The western edge of thi iaréounded by the base of the spoilhe&@6s)( A
concave area in the slope of the heaps indicatgsathamount of spoil has been removed from thpshea

a modern (post-treatment plant) track leads tophist.

Feature Number 418

NGR SD 2831 9885

Site Type Leat

Source English Heritage, 1997, OS 1851, OS 1892, OS 1db8%and 1987,

Holland 1989, Marshall and Davies-Shiel 1977, Ad4:®88
Description
The course of this leat is easily visible extendirgm the waterfalls below the Pudding Stone, under
Grey Crag, to a point opposite Grey Crag Level aarde 857). The leat has a steep gradient made
necessary by the restrictive nature of the topdgrajpphe leat survives as a V-shaped ditch, meagurin
1.3m wide, with a counterscarp bank on the dowmslside. The leat is now well used as a path for
walkers and is suffering from erosion, especiallyits upper reaches. At the mouth of Grey Crag Leve
(357) the course of the leat is invisible, but froménércrossed the stream to join a leat which toakew
directly from the stream at this point. It is ligehat the leat was carried over Grey Crag Level tme
stream in a wooden launder; there is a large itapls set into the rock at the side of the strepust (
upstream of the modern foot bridge) and iron fisiman the opposite bank which mark its position.
Adjacent to the revetment wall of the inclirg58) is a length of wooden trough which is presumahdy
continuation of the leat as it extends along theate.
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