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SUMMARY

Oxford Archaeology North (OA North) was invited by HistorEngland to undertake a
detailed topographic survey of the lead mining clempf Keld Heads, Wensleydale (SE
0793 9077). The survey was required to inform a agament plan for the scheduled
monument and its two listed buildings (Engine HouBeiler House and Peat Store). A
project design was issued by OA North in accordante brief from English Heritage, which
required the provision of a documentary study, laenkl 2 and Level 3 surveys of the overall
landscape. The survey was undertaken by meansotbgrammetry with photographs taken
from an Unmanned Aerial Vehicle (UAV) of open areasl by total station survey in areas of
woodland. The survey was undertaken betweenX0thary and 28th April 2015.

Keld Heads was one of a number of lead mines inréiggon that were developed in the
nineteenth century, the lead extracted and themines closed when they were no longer
profitable. However, at Keld Heads as well as eanthusiasm, investment and determination
to make the mine succeed, innovative new technetogiere incorporated both at the mine
and the Smelt Mill. These included deep below-gshafts, the use of steam engines to
drain the underground workings, and the sequetdaiut of mechanised dressing floor
operations, as well as advanced ideas for the aiirnaof lead and silver at the Smelt Mill,
Condenser House and its Flue. The intensity oktiterprise and the number of employees at
both mine and smelting mill would have had consiiex impact on the local communities in
the middle of the nineteenth century.

The Keld Heads Lead Mine complex is divided int@ wlstinct areas; to the south is the area
of the mine, the main adit, wheelpit, Engine Howserkshops and dressing floors, and to the
north is the Smelt Mill, Peat House and Condensgs Bnd House. The Smelt Mill is largely
overlain by quarry spoil, but there is an extanh@mnser Flue which extends northwards for
a distance of 3.3km. Within the line of the CondaeriSlue was the Condenser House, which
had a water wheel-powered fan that drew fumes atbadglue from the Smelt Mill to the
south; the heavier particles in the fumes, whichulddave contained lead deposits, were
condensed in Stokoe Condensers by the flow of wktather north was a large reservoir
80m wide, which provided water for the operationttod Smelt Mill and Condenser House,
and there is a complex water management systenmnfiow leats, canalised becks and dams.

The survey of the northern area revealed a linghaft mounds orientated north-west/south-
east extending along the main ore vein, which veardier than mapping of 1828; they were

possibly excavated and mined as early as the @gthitecentury and there are references to
the working of shafts as late as the first decarlébe nineteenth century by Henry Calvert,

although these were then abandooé@28.

The most productive and developed phase of minmigity at Keld Heads Mine was after
1843 and was managed by the Keld Heads Mining Cagnpgde main adit of this period was
located to the south of Tullis Cote and is assediavith a series of extant structures,
including a drainage adit, airshafts, workshops amal Agent's houses (Sit0). Initially,
hoisting up the shaft and drainage of the loweelewas powered by a large water wheel but
at a later date an engine house, with its adjaBeiler House and chimney, was used to
power the mine operations.

The southern part of the study area was intensivedyl for dressing the ore, and included an
area of bouse teams for the storage and washirigeobre and a dressing floor, including

For the use of English Heritage © OA North: June 2016
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buddles, for the refinement of the ore. A complétramways linked the adit entrance with
the various dressing floor elements and also lesbtol heaps on the site and to the west of
the study area.

The original Smelt Mill was perhaps builtl650 to 1655 and was probably built to smelt the
ore from Cobscar mine, and from cartographic extdemould appear to have been on the site
of the later Condenser House. A New Smelt Mill waastructed by the Keld Heads Mining
Company inc 1851-1854, which according to an indenture of 18&duded storage for coal,
coke, soot and ore, as well as a ‘a roasting homstal house’ and ‘a patent Condenser
House’ and horizontal chimney. Few of these buddinan now be seen on the ground due to
the extensive quarrying which took plaaféer 1949, which resulted in the burying of maist o
the Smelt Mill beneath quarry waste.

Extending out from the New Smelt Mill was a seradscondenser flue terminals, each
corresponding to an individual hearth within theetnmill. These terminals converged upon
two Condenser Flues which served to take the tgases away from the area of smelt works
and to enable the condensing of the lead substatesthe sides to improve the efficiency of
the smelt operation. Superimposed onto the flue avdarge Condenser House to further
improve the recovery of the lead; it had been bylti852 and a series of Stokoe Condensers
had been installed in 1862.

The survey has highlighted the need for ongoingagament of the archaeological remains
in order to stabilise and prevent further detetiora of the monuments. There is
considerable tree growth across the area, whiantostly young scrub. If allowed to grow to
maturity, this could cause root damage to the mamim It is therefore recommended that
the tree growth be cut back from the shafts, thgelaeservoir (Sit€8), the Smelt Mill and
the Condenser House. The upper adit entrances toebd consolidated to stop further
erosion (Sited 6, 19 and20), and the main adit (Sit&5) should have a grill inserted part
way into it to prevent access by the general public

A building survey should be undertaken of the Grihdésted Engine House, Boiler House,
wheel-pit, and adjacent chimney (Si&% 53, 65and68) to provide a mitigative record and
a structural survey report would be needed to adwis any consolidation work to the
structures. Stabilisation of the wheelpit (3t should include half filling it with rubble to
support it from future collapse. The concrete f(&&e 518) leading up to the chimney is
fractured and is also a hazard, and it may neegimgpvith concrete. There is little surface
evidence surviving for the mine shaft (Sit27) between the wheelpit and Engine House,
and probing may be required to identify the strcefuature of any capping over the infilled
shatft.

The area of the Engine House contains the modilgisind, to the general public, easy to
understand archaeological remains on the prop¥&iyh the relatively high footfall of
visitors passing through the area on Keldheads ltaisewould be an effective location to
locate an interpretation panel to explain the Inysémd visible archaeology of the mines.

The fragmentary remains of the dressing floorse€3d8 and38) are particularly important,
and survive almost entirely as sub-surface remaowsred with the fine silt waste. There is
some potential future threat of dumping, earth moset and storage of materials from
surrounding businesses in this area. The areadheutlemarcated and fenced off to protect
the remains.

The New Smelt Mill contains some of most importarghaeological elements surviving on
the property, but they are in turn very fragmentang fragile in nature and visibly little is
exposed at the surface, with most buried under tatarrying spoil. There is a need to clear

For the use of English Heritage © OA North: June 2016
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tree cover on, and immediately surrounding, thacstires/walls of the New Smelt Mill
(Sites75a75d) and on the individual condenser flues (Sige

The structural integrity of the culverted tunneit€S.34), carrying Keldheads Gill beneath
the Smelt Mill, needs to be ascertained. Visiblmadge is limited to part OF an ore bin wall
(Site 758), which has collapsed into the tunnel; any futtolapse of this tunnel may lead to
a backflow of water that may cause flooding andsiero of the site. Some consolidation
works will be required of the north elevation waflthe ore bin. Unstable capping stones
and side walls of some of the Condenser Flues @snsites6f and 6g) will need
removing or consolidating as they are a clear heait safety hazard.

Consolidation works should be undertaken upon thie §tructures of the Condenser House
and Flue. An interpretation panel could be locaaedhe junction of two footpaths and
adjacent to the Condenser House. There is potefurala programme of community
excavation and geophysical survey in the area ef@ondenser House (Sik2) and
adjacent sunken building (Sifiel7) to try to elucidate the chronology of structuoesthe
site, and particularly to find surviving sub-sudaglements of the Old Smelt Mill (Sitd4).

An assessment should be made of the hydrologyeofvditer courses running through the
property, as today water within the catchment am®entrates in a pinch point just north of
the culverted tunnel under the New Smelt Mill. Fatfiooding may be an issue, as is the
structural integrity of the tunnel itself.

For the use of English Heritage © OA North: June 2016
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1. INTRODUCTION

11
111

1.2
121

1.3
13.1

QRCUMSTANCES OF THE PROJECT

Oxford Archaeology North (OA North) was invited by Engligteritage (now
Historic England) to undertake a detailed topogm@msurvey of the lead mining
complex of Keld Heads, Wensleydale (SE 0793 90Tfg survey was required to
inform a management plan for the scheduled monunpamts of the Keld Heads
complex are scheduled (NHLE 1014763) and within sbhkeduled areas are two
listed buildings: the Engine House and chimney (IEHIL179229) and the peat store
(NHLE 1130869). It is intended that the survey witbvide the basis for a future
programme of conservation works and site managemgnitoject design was issued
by OA North @ppendix 2in response to a brief from English Heritag@gendix L
The brief required the provision of a documentandyg, and Level 2 and Level 3
surveys (Ainsworttet al 2007) of the overall landscape, with more detaded/eys
concentrating on the scheduled areas which hav@réegter complexity, including
areas of the New Smelt Mill and Engine House complée survey was undertaken
between the 20thanuary and 28th April 2015.

AMS AND OBJECTIVES
The aims of the project are as follows:

) Identify and gather sufficient information testablish the extent, nature,
character, condition, quality, date, significancel dunctional relationships
of the surviving archaeological and historical t@as within the survey
area;

i) Undertake a documentary study into the develepiof the complex based
on primary and secondary sources;

1)) Undertake an archaeological survey at Lev&land 3 of the Keld Heads
mines and Smelt Mill complex;

V) Provide a basic structural assessment of #mams of the Keld Heads
complex to be compiled in a report.

LOCATION , TOPOGRAPHY AND GEOLOGY

Location: Keld Heads Lead Mine and Smelt Mill are to thet edsPreston-under-

Scar and north-west of the village of Wensley, bothwensleydale. The mine
exploits the natural features of the geologicaltfeunning south-south-east to north-
north-west directly below Preston-under-Scar, ttaew of the Keldheads Gill and
the deciduous woodlands around. The study areadwsdivided into four areas: A,
B, C and D as defined with the project bri&ppendix 1, Fig 2 Area A is the

southernmost part of the study area, and compasesrea of spoil heaps, and
formerly was the site of the dressing floor. AreavBs immediately to the north of
Area A, and comprised the main adit, and associatishops, the water wheel and
the later Engine House and Boiler House. Area C avamall area of shafts to the
east of the Smelt Mill. Area D comprised the nomhpart of the study area and

For the use of English Heritage © OA North: June 2016
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1.3.2

1.3.3

included the complex of water systems, the Smell, e lower part of the
Condenser Flue and the Condenser House.

Geology:this area of Wensleydale was formed from the Qafemus rocks of the
Yoredale series and Millstone Grit; on the easttige was Permian Magnesian
Limestone including Main and Undersett limestonke TYoredale strata comprised
limestone, shale and sandstone; faults within ittnedtones were filled by molten
minerals, including lead, galena, barytes, zinc siher, to form the veins (Raistrick
1975, 11-3). The lead veins (within the Main anddersett Limestones) are to be
found on the north side of Wensleydale and Swade@alvw.nmrs.org.uk/mines).
From Swaledale, the Crina Bottom vein extends seatltih-east into Wensleydale
to become what was later known as the Chaytor R&estrick 1975, 11-3), and the
Keld Heads vein was part of the Chaytor Rake (Spgn2014, 186). Superficial
deposits were of Devensian-Diamaction Till and sand gravel deposits, derived
from post-glacial meltwaters (www.bgs.ac.uk).

Historic Land Character (HLC) Analysisthe HLC has highlighted three areas of
interest: one is to the north of Condenser Woodluding the southern parts of
Gillfield Woods recording the mixed coniferous amdadleafed woodland enclosed
by dry-stone walls (HER HNY 3644). To the east dioivker Wood is an area of
post-medieval plantation of broad leaved specieannarea defined by dry-stone
walls; this area had previously been an area ofasho lead mining (HER HNY
3667). The third area of interest was the fieldsh® north of Thowker Wood and
east of Tullis Cote Farm which demonstrated pie@raaclosure of medium-sized
regular square fields enclosed by dry-stone walls] were probably of post-
medieval origin (HER HNY 3668).

For the use of English Heritage © OA North: June 2016
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2. METHODOLOGY

2.1
2.1.1

2.1.2

2.2
221

2.2.2

2.2.3

224

INTRODUCTION AND PROJECT DESIGN

Project Design:a project design was submitted by OA Nor#kpipendix 2, in
response to a project brief by English Heritagpependix ), and was used as the
basis for this investigation. This required tha Hurvey area of the Keld Heads lead
mining landscape be subject to a detailed surveyeatls 2 and 3 (Ainswortht al
2007). Following that, a report was required tovde guidance on the conservation
and consolidation of the landscape and buildindgge project design was adhered to
in full, and the work was consistent with the relevstandards and procedures of the
Institute of Field Archaeologists, and generallgegited best practice.

The work programme was divided into threemelets: documentary research;
detailed field survey; and reporting, and the stwag as defined within the attached

mapping (Fig 1Appendix 2

DOCUMENTARY STUDY

The aim of the documentary study was to collate m&farmation from various
sources, and to develop a documentary archive état Keads Lead Mine which will
inform the Historic Landscape Survey. The desk-thassessment was carried out in
accordance with the relevant Institute for Archagats and English Heritage
guidelines (IfA 2012a; IfA 2012b; English HeritaB@06a; Heritage 2006b.

Documentary and Cartographic Materiakhe data generated during the desk-based
study served as a guide to the archaeological paterh the study area, and provided
a basis from which historical narratives for thie siould be constructed. An archive
search of the full range of potentiaburces of information was undertaken for
cartographic and documentary records relating tiol kkeads lead mines. The work
involved visiting the North Yorkshire Records O#iin Northallerton to search for
primary records and mapping relating to the propetbgether with relevant
secondary publishedources. Relevant documents included plans, mamses of
articles, photographs, and unpublished manusciip&ddition, published secondary
sources were consulted that assisted in the uladelisg of past land-use, and
industrial activity on the estat®like Gill provided considerable, and much valued,
advice as to pertinent information and sourceslaviai for the site. OA North has an
extensive archive of secondaspurces, as well as numerous unpublished client
reports on work carried out both as OA North andeaunts former guise of Lancaster
University Archaeological Unit (LUAU); these werertsulted where relevant.

A search was made of all pertinent records from Nweth Yorkshire Historic
Environment Record (HER) database to establistsites of archaeological interest
already known within the study area. This includedumber of client reports on
surveys undertaken within the environs of the staicha Section 2.2 A gazetteer
of sites was compiled based upon cartographic ssuaod the HER database (Figs
10-33;Appendix 3.

Sources: information for Keld Heads Lead Mine is detailed the Scheduled
Monuments listing online and HER data held by thertN Yorkshire County

For the use of English Heritage © OA North: June 2016
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2.2.5

2.2.6

2.3
231

2.3.2

2.3.3

Council. The Peat Store and Lead Mine Buildingsadse Listed Buildings Grade II.
Atkins Heritage Report on th€eld Heads Options Appraisal for English Heritage
written in 2012 was studied. Online sources weressed including the Northern
Institute of Mining and Mechanical Engineers ané thorthern Mines Research
Society (NMRS). The NMRS was consulted regardirapras held by them, as well
as publications and notes on areas of survey tieats yet unpublished. Archives
and maps from the Bolton Estate Collection, andsvapl plans relating to Mining
at North Yorkshire County Record Office were exaadinAerial Photographs, in
particular the Meridian North Riding Vertical suyvef 1971-3, were also examined.
The historic OS maps were studied for the year$18891-3, 1895, 1913, 1919 and
1953-58. Secondary sources were consulted, ingudnticles published by the
Northern Mine Research Society, Northern Cavern Mimte Research Society and
the Northern Institute of Mining and Mechanical EngireeBooks and articles
written by RT Clough (1962), MC Gill (1992), A Raisk (1975), R Smith (1998),
and | Spensley (2010) were enormously useful.

Archaeological investigations touching Keld Headsd Mine and Smelt Mill have
included the Archaeological Assessmentkafld Heads Smelt Mill Fludy The
Archaeological Practice in 1995 (TAP 1995; HER ENB851). The Wensleydale
Water Pipeline was monitored by Northern ArchaemlaigAssociates as a desk-
based assessment in 1997 (NAA 1997; HER ENY 34418}, a Watching Brief in
1998 (NAA 1998; HER ENY 3446). Atkins Heritage puned aKeld Heads Mill
and Mine Complex Options Appraisal2012 (Atkins 2012; HER ENY 6990).

Aerial Photography: aerial photography of those parts of the site thate not

obscured by trees was undertaken using an UnmadAeeadl Vehicle (UAV).

Additional vertical aerial photography was providey the National Monuments
Record (NMR).

TOPOGRAPHIC SURVEY

The topographic survey was undertaken by a progephotogrammetry and EDM
tacheometry using a total station for those arelasrevthe archaeological features
were obscured by vegetation, which was most ofsthdy area. The area of spoil
heaps in the southern part of the study area, lamdcrea around the Engine House
were recorded initially by photogrammetry using gea taken from a UAV and the
peripheral areas that were obscured by vegetateye vecorded with a total station.

Survey Control: a local survey grid was established as control the
photogrammetry using a survey grade Leica 1200emdfftial Satellite Global
Positioning System (GPS). The 1200 series GPS Wes ta provide real time
accuracies of +- 0.02m. Visible survey control neaskwere placed on the ground
for the aerial photogrammetry. The GPS was ablerdwide control within much of
the wooded areas, but in some areas, the woodEmmpg was too dense to enable a
reliable GPS fix and, in these instances, the cbmias established by traverse using
a total station.

Photogrammetric Modellingithe ground plan of the open areas, which inclutied
southern spoil heaps and the area between the &higinse and adit, were modelled
by photogrammetry using aerial photographs takemmfran Unmanned Aerial
Vehicle (UAV), which is a small multi-rotor helictgy.
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234

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.4
24.1

Photogrammetric processing was undertaken usingoftgsoftware which provided
detailed modelling using an overlap of up to 200tpgraphs, leading to the creation
of a very detailed DTM (Digital Terrain Model) assthe site. The photographs
were then digitally draped over the model to cremteaccurate three-dimensional
representation of the ground surface. The primartput, however, was an accurate
two-dimensional image that was used to provide ptdormation. In addition,
precise 100mm contour information was generateth ftbe primary DTM using
ArcGIS, and served to inform the establishment athure information for the
topographic survey (Figs 10-33). The contour infation and orthophotos served as
the basis for the draughting of the site.

The drawings were created within an industry-stashd@aAD package (Autocad
2004) and were then enhanced and annotated to gfe¥orm and location of all
structural features of historic significance. Thentur mapping of the
photogrammetry was combined with contouring froDAR and superimposed on
the archaeological results (Figs 34 and 35).

Total Station Survey Mappingwhere topographic features were within woodland
there was a need to use a total station to mafe#teres in order to satisfy the Level
2 and 3 survey requirements. Archaeological eantksvavere recorded using a Leica
805 total station linked to a pen computer runiihgoLT software. The total station
was tied to a running traverse that extended dwerektent of the site and between
GPS established control points. The pen computegrgéed a drawing on site within
Autocad and was combined with the drawing detatidimied by the photogrammetry.
The archaeological detail was drawn up in the fadda dimensioned drawing on the
plots with respect to survey markers. On completibtihe field survey, the drawings
were enhanced within a CAD environment to prodhesfinal drawings.

The survey recorded all pertinent archaeologicaaitjethe internal detail of any
structures, the changes between different gradepal, and any detail pertinent to
the operation of the mines and Smelt Mill.

Photographic Recorda digital photographic archive was generated endburse of
the field project using a digital SLR camera with fhegapixel resolution. The
photographic record comprises landscape and detaliletography. All photography
was recorded opro-formasheets showing the subject, orientation and date.

Site Description:a descriptive record of each of the individualltbalements and
monuments that make up each of the wider miningsamelt complexes was created.
The data was directly input on site into a palm potar and was incorporated into a
Microsoft Access compatible database. The inpu the system was guided by a
pro-formato ensure uniformity and consistency of input.

REPORT AND GAZETTEER OF SITES

Reporting: the present report identifies areas of definethaeology, together with

an assessment and statement of the actual andipbtachaeological significance
of the material, within the broader context of oegil and national archaeological
priorities. Information concerning the sites oftaeological interest within the study
area has been collated into a gazettdppéndix 3 and the position of each site is
indicated on Figures 10-33.
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2.4.2 Condition and Recommendationsghe condition of all the monuments and features
was assessed, and areas of particular managemeanercowere highlighted.
Recommendations for the repair, consolidation, lmmgd term maintenance of the
heritage resource have been proposed.

2.5 ARCHIVE

2.5.1 A full archive has been produced to a prodesd standard in accordance with
English Heritage guidelines (2006a) and tBeidelines for the Preparation of
Excavation Archives for Long Term StorafdKIC 1990). The project archive
represents the collation and indexing of all theadand material gathered during the
course of the project. The archive will be providedthe Northallerton Record
Office and digital copies will be provided to Norwtorkshire County Council and
Historic England.
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3. HISTORICAL AND ARCHAEOLOGICAL BACKGROUND

3.1
3.1.1

3.1.2

3.2
3.2.1

3.2.2

INTRODUCTION

Keld Heads Lead Mine is designated a Scheduled Menti (NHLE 1014763),
divided into two distinct areas. To the south is #inea of the lead mine, the entrance
to the lead mine and dressing floors, which arthatbase of scar slopes, and to the
north is the lead smelting mill. At the mine, extdmuildings include the Engine
House, the chimney, the workshops and the whedlp#é.bouse teams and complex
of dressing floors, a mechanised process for thngo crushing and washing of the
ore, were to the south and survive as degradetiveanits. To the north the Smelt
Mill is largely overlain by quarry spoil, but therge an extant substantial condenser
flue which extends northwards for a distance ok@.3The southernmost 250m of
the flue is included within the scheduled arearaglae foundations of the Condenser
House along this section of flue. The Condensersddwad a water wheel that drew
fumes along the flue from the Smelt Mill to the goand the heavier particles in the
fumes, which would have contained lead depositstewandensed in Stokoe
Condensers by the flow of water. The wheelsuitvives, as do a pair of settling
tanks. Further north was a large resered®0m wide, which provided water for the
operation of the Smelt Mill and Condenser Houseer&his a complex water
management system flowing in leats, canalised bankisdams (some of which are
silted up). A peat store survives as a substahtiatling, which is now roofed with
corrugated iron. For a short period of time silwexrs also extracted at the mine in
small quantities.

Keld Heads was one of a number of lead mines imggmn that were developed in
the nineteenth century, the lead extracted and tthemines closed when they were
no longer profitable. However, at Keld Heads aslvasl the early enthusiasm,
investment and determination to make the mine sdcannovative new
technologies were incorporated both at the leadenaind the Smelt Mill. These
included deep below-ground shafts and extensitwsyuse of steam engines to drain
the underground workings, the sequential layoutnachanised dressing floor
operations, as well as advanced ideas for the aidraof lead and silver at the
Smelting Mill, Condenser House and its flue (Atk2@12, 16-7). The intensity of
the enterprise and the number of employees at toatle and smelting mill would
have had considerable impact on the local comnamitn the middle of the
nineteenth century.

HSTORICAL BACKGROUND

The Bolton Estate:Preston-under-Scar was a township of Wensley hglthé de
Preston family in the thirteenth century eventualoming into the ownership of
Richard le Scrope of Bolton in the fourteenth cen(iPage 1914, 268-80).

Mining and Smelting in the Medieval Perioddocumentary evidence provides
references to lead mining and lead smelting in Wsnsle that suggests that lead
extraction was being undertaken on the monasticraadorial estates and farms.
Miners and smelters may have been itinerant workeseking on limited mine

outcrops or shafts and temporary smelting instaliat (Spensley 2010, 172-4). The
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3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

'Merchants' cited may have been the miners heaslimgll operations or perhaps
groups of men who co-operated in financing largertures ipid).

Mining and smelting was certainly being undertakerthe area of Preston-under-
Scar in the early fourteenth century. In 1302 thees a payment required from
Thomas Barn of Preston-under-Scar for 135 stonésaof The lead may have been
mined close to Keld Heads as there was a bale isgadite being worked there
(Spensley 2010, 174, referring to research by Rtf§mBale smelting sites were
windblown hearths that were sited strategicallyhie draught of hillsides and were
built and used until the post-medieval period, wigmelt Mills with ore-hearths
were used (Gill 1992, 112). In a document of 130J@éaal merchant was named as
Thomas Fitz-Richard of Preston-under-Scar (Speriép, 174).

Fieldwork has demonstrated that there are numesmal shafts and spoil tips in
Condenser Wood and its environs, which may indicaiieing exploitation within
the medieval period or during the post-medievaigaefAtkins 2012, 11Section 4.

Post-Medieval Lead Mining and Smelting on the BaltdEstate: in the sixteenth
century mining was undertaken on the northern sidé@/ensleydale on the Bolton
Estate under Lord Scrope, possibly at Wet GroveseMiear Woodhall (east of
Askrigg) (Spensley 2010, 177). By the 1650s thesCabvein (just to the north-west
of Keld Heads) had been discovereg €it,179). The Cobscar Rake extends east to
west from Apedale Beck (Smith 1998, 42).

The mine would have needed access to Smelt Mitllthfo processing of the lead ore,
and in the sixteenth century to early seventeeattiucy there was thought to have
been a smelting mill on the Bolton Estate, butltmation of this is, as yet, unknown
(Spensley 2010,178). It is likely that the Smelllsfwould have been sited close to
abundant sources of wood (charcoal) or peat fieelell as close to the areas of
mining exploitation.

The old Preston Smelt Mill was perhaps built650 to 1655 and ‘may have been
built ..... to smelt the ore from Cobscar [Minegp(cit, 178; 84). Such a building
may have been instigated by Charles Powlett whorhaadied Mary Scrope of the
Bolton Estate in 1655 (he became Duke of Boltorl@89) and who was very
interested in the development of mining in Cornwdleardale, Swaledale, as well
as Wensleydale. He encouraged the mining of Cobatarand also mining at Keld
Heads and Wet Groves, although these latter twe smaller-scale venturesy( cit,
178-9).

The detailed location of the old Preston Smelt Mili, as it is also known, the Old
Keld Heads Mill, has been identified from eightdeand early nineteenth century
estate maps, and meticulous fieldwork, as beinthesite of the Condenser House
wheelpit (at NGR 407782 491175) (Gill 1992, 115 @eérs comm; Smith 1998, 59-
61; www.nmrs.org.uk). The Old Smelt Mill was a cdeypwith three hearths as
indicated by two eighteenth century plaBg¢tion 3.3Plates 1 and 2) (ZBO (M) 1/1
1723; ZBO (M) 5/1 1778).

The Cobscar vein was very productive and, in aoldito the Old Preston Smelt Mill
already built, two New Smelt Mills had to be buiitc 1664, close or adjacent to the
Old Mill of 1650-5 (Spensley 2010, 178; 84). A nefiece in 1664 suggests that the
first mill was then called the Old Mill and was brgher ground, with the new mills
of 1664 being called ‘New Mill', and was on lower groundaththe OId Mill, and
‘Low Mill’ which was even lower. These were colle@ly known, by the eighteenth
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3.2.10

3.2.11

3.2.12

3.2.13

century, as Preston Millbp cit 181) and subsequently as Old Preston Mill or Old
Keld Heads Smelt MillHowever, there was also a Preston Mill marked om@§s,
located west of Tullis Cote, which was shown asra nill on the historic OS maps
(Smith 1998, 42). It ‘is now a cluster of cottagaound Preston Corn Mill
(Raistrick 1975 Vol 2, 57); the house itself wasedato 1784 and the mill was of
three storeys (EH, Listed Buildings 1130870); diespiie proximity to Tullis Cote,
and the name there is no indication that this coilhever served as a smelt mill. A
lease of 1665 for the farm at Tullis Cote mentiotieel exclusion from the lease of
‘the Lead Mills’ and ‘liberty to sink for coal oe&d’ on the lands held by Tullis Cote
(ZBO IV 7.0378).

When the mining of ore at Cobscar became morecdlffin the 1670s, the Marquis
advertised for miners or ‘other maintainers of léadest and work lead within my
manors’ on leases of ‘two meres of ground’ withimy af his manors (excepting
Marricke) (Spensley 2010, 179). The mining at Kidlehds was documented only in
1663, but Wet Groves Mine continued to be minedngduthe eighteenth centurgg
cit, 186-7). There may have been small-scale miniri{gt Heads in the eighteenth
century but documentation for this has not beerdyoand it is likely that the mine
had been abandoned throughout this period (Speg6ly, 102).

In 1759-60 William Chaytor continued the developmehthe Cobscar Mine, also
driving the Chaytor Rake at this date (Spensley02ai85). The Chaytor Rake
extended from the north to the south from Swalettalhe River Ure (Smith 1998,
42). The Cobscar Rake and Chaytor Rake met jusbé&obscar Smelt Mill, which
was sited, in 1762-3, to meet the needs of bothsvEsmith 1998, 42) as apparently
the Old Preston Smelt Mill needed refurbishment 62 (Spensley 2014, 181). The
Old Preston Mill was noted and marked S&welt Millon maps of 1723 and 1778
(Smith 1998, 60). It seemed as though the OIld St was working again
temporarily in 1781-3 when ore from Braithwaite veaselted there (Spensley 2014,
181). By the time of the plan of Lord Bolton's M&én 1828 (ZBO (M) 13/6), it was
marked as ‘Old Smelt Mill’; a similar plan of 185howed that the Old Smelt Mill
was still standing (Gill 1992, 115; Smith 1998, &Bx-

Lead Mining in the Nineteenth Centurythe earliest mention of mining at Keld
Heads in the nineteenth century was in 1805 wherowe concerted campaign was
begun by Thomas Orde, Lord Bolton, to explore thmw of Chaytor Rake in this
area There had been little interest at Keld Heads udghry Calvert the mineral
agent began trials in 1805 on the vein near theRskston Smelt Mill, opening
Calvert's Level. Good results were recorded in 1807t is not known for how long
the mining continued (Spensley 2010, 189-90). la #820s the mine was in
production under Frederick Halbig cit, 190); Calvert's Level and Dent's Shaft were
worked untilc 1823 or later. Dent's Shaft was close to whereGbedenser there
was later built (Spensley 2014, 187) but the lacabf Calvert's Level has not been
identified during the present documentary studyetv level was driven but this was
not productive after 1828 (Atkins 2012,12) and Kdieads was probably abandoned
c 1828 (Spensley 2014, 30 and 188).

In 1843 a new company called Tattershall and Ce. & up to manage the mine at
Keld Heads and was able to locate substantial eosits (Atkins 2012, 12;
Spensley, 2014, 104). By the 1850s the mines waeigstantially increasing
production, under the new owners, the Keld Headsndgi Company. This increased
production must have overstretched the capacit@aifscar Smelt Mill (where the
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3.2.14

3.2.15

3.2.16

3.2.17

Keld Heads ores were being sent), and by the 18%@0s smelting capacity was

being provided at Keld Heads by the Keld Heads MjriCompany. The construction

of a new smelterSection 3.2.18located closer to the mining operations wouldesav
on transport costs (Gill 1992, 115; Atkins 2012, $gensley 2014, 189).

Both Keld Heads and Cobscar mines became majosinési in the area employing
186 miners, and, by 1855, this included 78 at Kéddhds Mine, 56 at Cobscar Mine,
10 on the Smelt Mill and 17 people on ‘Engines €8pensley 2014, 35 and 189).
These numbers of people being employed would hadeaHarge impact on the local
economy providing local employment and bringing olab into the area. The
numbers of builders, quarriers and labourers requin constructing and servicing
the mines and smelt mills would also have beeniderable. Local horse-breeders
and cartiers would have gained extra income (Spgr€010, 190jhrough the huge
transport requirements. The railway had arrivedestburn (from Northallerton) by
1855 and had reached Hawes by 1878. In the lattmsythe Keld Heads Mine had a
yard at Wensley Station (Spensley 2014, 41; Fly9801109).

At this time the dressing floors at Keld Heads mwege also laid out as a complex,
innovative and highly mechanised operation. A dietlaaccount of this was reported
in the Ripon and Richmond Chronicle in 1857, eaditlimprovements at the Keld
Head Mines’ (Spensley 2014, 63-4). The ores hdmkteelected, washed and crushed
and at Keld Heads there was an assembly line ofegs®s on a raised floor;
presumably, this allowed for the drainage of theéewaia sludge pits. The process
began with transporting the ores from the mine @xitvagons on a tramway to a
platform from where it was tipped into hoppers amashed with water. The ores
then entered the crushing mill, operated by a lamg¢er wheel, beginning with
coarse crushing, and continuing to be crushed finey grades before the ore was
finally dropped through a grid or sieve. The rasgltgrit or powder was carried to
the Hotching Tubs for further washing and agitafibgl); in addition to the dressing
floors there were circular buddles for the finalsiwemg and agitating. The processes
were depicted very clearly on the 1866 map drawfoughe railway company (ZBO
(L) 19, 1866), and can be related to the OS map:600 drawn up in 1891-3
(Section 3.3.21 The maps show that the ore was stored in thedteams by the
entrance to the mine, and this is where the orepresumably washed, before being
transported to the water wheel-driven crushersyadeo the Hotching tubs and for
further refinement to the buddles (Spensley 20244) The finer ores allowed for
greater sophistication in smelting techniques amd tvas reflected in the new
technologies at the Smelt Milbg cit, 105).

It is not certain when the water wheels were sgukrd by the new steam engines,
but in 1856 a condensing engine was purchased état Keads Mine and in 1859

two engines were recorded at Keld Heads (one ofiwimay have been at Cobscar).
However, in 1863 reference was made to only a simgiter wheel. The horizontal

steam engine and winding engine were installed tionew engine shed in 1878-9
(Gill 2000, 84).

By 1865 there were many small mines in Wensleydadking a total output of
1,419.6 tons per annum, but Keld Heads Mine wasrteg as producing the greatest
amount of lead ' 1,200 tons per annum), whereas other lead mineg Vess
profitable (Flynn 1999, 37-8). However, it was regpd in 1863 that production at
Keld Heads was beginning to fall with difficultidseing apparent by the 1870s
(Spensley 2014, 192).
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3.2.18

3.2.19

3.2.20

3.2.21

3.2.22

3.2.23

3.2.24

Lead Smelting in the Nineteenth Centuryhe new Keld Heads Smelt MilEéction
7.1) was probably built 1851 by the Keld Heads Mining Company (Smith 1988,
Gill 1992, 115). The indenture of 1854 also stateat there was a ‘Roasting House,
Metal House, Ore Bins, Coal, Coke and Soot Housésyent's House and Office,
the Surface Agent's House and Garden.... Out Hausg$remises belonging to the
Engine House, Workshops and Other Buildings’ (Srh@88, 44).

The Smelt Mill also had a ‘patent Condenser HouseGill Plantation and a
horizontal chimney up to the old Cobscar Smelt MBimith 1998, 42), which was
required to draw the poisonous and corrosive sufpisifumes far above the good
farmland in the vicinity of Keld Heads (RaistricR75, 14). It was to be a very long
flue, and by 1859 was built to a length of 3.3knill(®92, 115). Part way along this
flue a Condenser House had been built by 1852 &g@er2014, 193) and the Stokoe
Condensers were installed within it in 1862 (G8b2, 115).

The plan of 1866 (ZBO (L) 19, 1866) showed thatehgere five flues flowing from
the north end of the Smelt Mill buildings into theain Condenser Flue (Figs 3 and
36). Raistrick identified the flues on the nortdesiof the Smelt Mill buildings which
eventually joined into two flues ‘by placing a walarallel to the west wall of the
original flue as far as the Condenser House’; fthere it continued as a single main
flue (Raistrick 1975 Vol 2, 102). The number ofetuinstalled gives an indication as
to the number of hearths operated by the Smelt, lsild it has been concluded that
there were probably two roasting furnaces, four loearths and one slag hearth
(Smith 1998, 48). In a building to the east of 8raelt Mill was one of the roasting
hearths and a sixth flue exited from this (Gill 29915); a seventh flue could be
observed on the 1866 map leaving the west side radrén/south extension of the
Smelt Mill (ZBO (L) 19, 1866).

The roasting hearths were installed in an efforintake the roasting and smelting
gases less polluting and the ore was smelted setpeor to the main smelt in the
ore hearths. The ore hearth produced a grey slaighwstill contained some lead and
thus the ore slag was re-smelted in the slag headimg coke as the fuel and used a
stronger blast of air (Raistrick 1975 Vol 2, 14hig produced a black vitreous slag,
but generally there was little slag produced oveaal 32 tons of ore would typically
give 23 tons of lead (Raistrick 1975 Vol 2, 14-16).

The mining of the lead veins also found silver akeld Heads was cited as
producing silver in 1864-5, and between 1875 an8il18he production of silver
was a small part of the processing, and possiblg w@y done if the ore was
particularly rich (Smith 1998, 46).

After the Closure of the Lead Mine and Smelt Milin the latter years of the mine
operations, Thomas Dymond was the lessee (from &88887), and the manager of
Keld Heads Mine was John Ascough Rodwell (in 18@ynn 1999, 46 and 88).
During the later years of the 1880s the reservgwafitable ores eventually became
exhausted; this in part reflected that the costsdifficulties of draining the mines
for further exploitation were too great. The minaswtherefore left 'standing’
probably fromc 1888 when a buyer or lessee for the mine couldoedtound, and
then it was then actually abandoned in 1898 (FIy@®8, 43 and 48).

With no ore being produced, it was inevitable tttee Smelt Mill would also be
closed, and the new smelting mill was probably etbs c 1884 (Gill 1992, 115-6);
the condensing engine was put up for sale in 18@@risley 2014, 193). By 1906 the
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3.3
3.3.1

Smelt Mill and Condenser House were broken up ($1®98, 48). When the lead
mine was closed the chimney adjacent to the Engimeése was used to serve as a
coal-fired electricity generating plant (Listed Blmg 1179229). In the early
twentieth century the mine buildings at Keld Heagse remodelled, the red brick
power house was built, and quarry waste was tigmad the ruins of the Keld Heads
Smelt Mill (Spensley 2014, 147). Aerial photograghem the English Heritage
Archives demonstrated the extent of quarrying @12840s and 1950s in the areas of
Keld Heads Mine and Smelt Mills. Quarrying to theswvof Tullis Cote farmstead
had begun by 1946, which ultimately covered pathefSmelt Mill.

MAP REGRESSION

Plan of Wensley and Preston showing Preston, 1{ZBO (M) 1/1; Plate 1): this
very early and detailed map shows the fields, dosefts and holmes with the place
names Kell Heads, Tullis and Thocker (now Thowkensod). At Kell Heads was
marked the Smelt Mill with three buildings. Fronetdam to the north and flowing
southwards were two leats; one of which enterealtimé small square building to the
west and the second entered the larger northethwveas orientated building. The
small square building to the west (Slt¥7) is of interest as it is a building marked on
the later eighteenth century maps and there appedog also a building on this
location on the maps of 1856 and 1866 indicatingtioaity of the structure.
Numerous suggestions for the detailed locatiomef@ld Smelt Mill (Sitel44) have
been proposed and Mike Gill, for example has sugdethat it isc 50m to the south
of the Condenser House wheelpit at NGR 407777 4164l 1992, 115; Gill pers
comm February 2015; Smith 1998, 59-61; www.nmrsuk)y However, in the light
of the present survey, and by comparison with eighith and early nineteenth
century estate maps, it would appear that it waedid the later condensing house
(Site102.
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Plate 1: Wensley and Preston Estate Map - 1723(Nauh)

3.3.2 A Plan of the Manor of Wensley and Preston, 17{8BO (M) 5/1; Plate 2)the
map showed, a similar configuration of the threddmgs of the Smelt Mill (Site
144), the building to the west (Sitl7), the dam and the leats, as was found on the
1723 map. The field to the west was marked Kell ddeaand the beck flowing
through the Smelt Mill was what is now known asd¢edads Gill; Tullis Cote farm
and Croft were denoted to the south. Access toStelt Mill was along a track
going northwards and east of Keldheads Gill fromehst/west road to Wensley; this
track continued up to Preston Moor and Leyburn ComnTo the south of Tullis
Cote no mining or lead mine entrances were inditate
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Plate 2: A Plan of the Manor of Wensley and Prestbri78

3.3.3 Eighteenth century map from the Bolton Estate (P&aB) an undated map, but
probably of early eighteenth century date, alsswsd the early Smelt Mill as having
three hearths and flues sited along one leat frendam to the north. A second leat, to
the west and also from the dam, goes east of &nstarcture (Sitel17).
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Plate 3: Early eighteenth century map from Lordt&wk Estate (after Atkins 2012)

3.34 A plan of Lord Bolton's Mines in Wensleydale, 18ZBlate 4):this map denoted the
‘Old Smelt Mill" as one small square building oretlwest side of a very straight
Keldheads Gill. Tullis Cote farm had been develop&ti buildings remodelled and
to the south was an area of woodland (presumablywkéar Wood) with Level
Mouth marked underneath. The Cote Vein is marked dashed line (very faint)
going very close to the Smelt Mill and then to sieeith-south-east to Tullis Cote and
towards the name ‘Level Mouth'. On this line wasked what were possible shaft
mounds; six to the north-west of the Old Smelt Mitid three to the east of the gill
and to the south-east of the Old Smelt Mill. No eniuildings are marked. The piece
of woodland comprising Area C of the Study Arépgendix 1, Fig dto the east of
Keld Heads Lane) was shown only as mixed woodldhé. road to the east of the
Old Smelt Mill was shown as a walled trackway watlyate at each end (ZBO (M)
13/6).
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Plate 4: A plan of Lord Bolton's Mines in Wenslelg]d 828

3.3.5 OS 1st edition map, 1856, 1:10,560 (Fig #)e 1856 map depicts the development
of the mine as it was at the time of surveying 83-54 during the initial phases of
the works of the Keld Heads Mining Compa®e¢tion 3.2.183

3.3.6 The southern part of the study area (Area A) iatied in the field to the south of the
complex of buildings associated with the entrarcéhe main lead mine adit (Site
55). Its northern edge was defined by the southeige eaf Thowker Wood; the
southern edge of Area A was what used to be Werslegk. In the western part of
Area A, the OS 1st edition map showed two smallasgbuildings (Site43 and
125 which were accessed and surrounded by six tonseaths or footpaths. These
were all west of a north/south field boundary (Si26) and east of this was a curved
track stopping at the southern edge of Thowker Wdddng the southern edge of
Thowker wood was a track (Sit82). Area A also showed the entrance to a lead
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3.3.7

3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

mine (Site55), an airshaft (Site27), and two roofed buildings. To the west was
depicted, but not labelled, a large rectangulalding that was aligned south-west /
north-east (Sit&0), which was the Agent's House (Spensley 2014, Bis may
have been associated with a very small unroofeldibgiin the south-western corner
of the field immediately adjacent to the Gill. Imet most westerly corner of site A
was a small rectangular feature. The small tonduanal to the north of Area B, but
within Area A, comprised a parcel of deciduous waad, that was bounded to the
west by Keldheads Gill (a covered stream).

Areas B and C:to the north-west of the Air Shaft was the easttwasntated
wheel-pit denoted as 'Walls' (S®&), with attached to its western end, two further
walls to the north and west, possibly a leat. ALeecomprised a small field of steeply
sloping deciduous woodland north of Tullis Cote aadt of Keld Heads Lane.

Area D is a large area in the northern part of the studda and includes the
Scheduled Area around the new Keld Heads Smeltifigald its buildings to the
north associated with the Condenser Flue. Thisalsswhere the old Preston Smelt
Mill (Site 144) was located, which is now believed to be underGondenser House
(Site102.

The OS 1856 1st edition map marked the whole aseaf &#eing mixed woodland.
To the south was the block of buildings forming tlteav Keldheads Smelting Mill,
which included a large and long east/west builditrgddling Keldheads Gill (Site
753), on the east side of this were two small squéanetsires (Sited28 and 129
and to the west was a square unroofed feature.g@oio the west end of the larger
long building was a leat carrying water which wapied from two sources, a
small round dam to the north (Si#®) and a leat linked to two leats or canalised
becks (Site22e and 26) from springs on the western side of the woodlaFike
reservoir itself was fed by a leat (S&6) from the area of Adit9to the north.

From the north face of the larger long buildingt€Si5a) was the Condenser Flue
(Site 6), a long, slightly curved, horizontal flue (marked the map as chimney)
extending northwards to a chimney (Si)e Half way along the Condenser Flue was
a long narrow condenser building straddling the {8ite102), and just to its south-
west was a squared roofed building (Sife). To the west was an unroofed, small,
narrow, rectangular structure (settling pit) dedotes a ‘pit’ (Site100). At the
northern end of the flue was an early chimney (3)teand to the west were two
shafts (Sitel8). Further north, close to the northern edge ofaAle was a larger
shaft (Site8). Close to the northern edge of Area D on the Keddls Gill was
marked a dam (Site45).

Plan showing portion of the authorised and proposédes of railway passing

through the surface works of the Keld Heads Leadnds, 1866 (Figs 3, 36 and
37): this map, drawn in the years after the 1st edi@Smap of 1856 (ZBO (L) 19,
1866), show the buildings of Keld Heads Lead MimeAreas A and B and of the
new Keld Heads Smelt Mill in Area D whilst they wem the period of full

production.

Areas A and Bthese areas had undergone considerable develo@®ehé mining
operation, which had focussed on the workshop® @8, the Agent's House (Site
60), the water wheel (Sit@5) and the shaft or air shaft (on the site of therl&ngine
House (Sité6)) to the north of the workshop in Area B. The AtgehRlouse (Sité0)
had been remodelled and extended on its northfeestsince the 1856 map. Close
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3.3.13

3.3.14

3.3.15

3.3.16

examination of the map suggests that $de north of the Agent's House, was a
Garden. The water wheel (Si6®) was possibly driven by water flowing from the
reservoir (Site71a) to the north-west (west of Tullis Cote Farm). Therkshops
(Site 58) comprised a complex of around six buildings, reoon halls, built onto
each other, and part of this complex may have awethe air shaft (Sité27) and
the mine entrance (Sitb) that had been shown on the earlier 1856 map.hSeagt
of the workshops was a small rectangular buildidga@gent to the tramway (Site
142), which is no longer extant, having presumablyrnbeegerlain by spoil heaps.
Also in this area the map depicts a ‘level’ dengtihe entrance to the adit, which is
in the same location as the present-day mine ezgrédites5).

Further south in area A was an area of spoil hédgsicted on the later 1895 map as
sand, gravel and shingle) and dressing floors (S8pgr2014, 62). The mine level
entrance (Sit&5) and workshops (Sit&8) in Area B seemed to have been linked to
buildings and locations in Area A by a series ofhp@s three or more tramways
(Sites138and133), extending to either the dressing floors or aaasf bouse teams.
Closest to the workshops (SB8) was a yard containing bouse teams against a long
retaining wall (Site50) located with a building or rooms in the south-tvegrner
(Spensley 2014, 62).0 the south was the building (S¥&) marked on the earlier
1856 map, with an additional small square buildinghe east which terminates at
one of the tramways. Again to the south, and sebyed complex of tramways (Site
133, was another larger yard (Sit84), which was labelled as dressing floors and
were surrounded by revetment walls as the spop$eaere close by to the north and
east. The yard was depicted as containing a sefieschines or containers, which
were the mechanised Hotching tubs with their owtewavheel at the centre of the
yard (bid) and mechanised crush&ection §. Just south of this were three circular
features (Sitel35), which were buddles. Two long lengths of tramwéSie 133
extended to the east of Area A probably for actesise spoil tips.

In the south-west corner of Area A, by the edgéhefgill, was a building within an
enclosure (Sit&0), labelled as an Agent's House (Spensley 2014a6@)which is
now Keld Cottage and is just outside the Study Afeast of these was a small
feature containing Brunton Buddles (S&@ (ibid). West of the Agent's House (Site
30) and close to the gill was another water wheele(39) which was intended to
drive flat rods ipid) taking power to mines to the south of the studaaThis whole
complex of operations was contained to the east hgw field wall, which was not a
boundary at the time of the OS 1856 map.

The small tongue of land to the north of Area Bt $outh of Area D, contained no
buildings or features except for two walls at rigimgles to each other, and to the
south of the reservoir (Si&lLa).

Area D: the Smelt Mill (Site75a) by this date comprised two main buildings; to the
south was the east/west orientated building showthe 1856 map and there was a
similarly sized new, north/south orientated, buitpiattached to the western side of
the north face. The two smaller squared buildirggshe east (Site$28 and 129
were still standing at this date. To the south-wess$ a new, long, narrow, building:
the Peat Store (Sité3). North of the Peat Store was a series of squeaturfes,
perhaps containers or large bins, and north fromstielting mill was a series of
perhaps three flues extending from the north fdcthe earlier east/west building
with two flues emerging from the east side of tleevmorth/south building. There
was an additional flue from the small building tweteast (Sitel28), which was
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3.3.17

3.3.18

3.3.19

3.3.20

probably a roasting house for the initial smeltofgthe ores (Smith 1998, 54). A
seventh flue was clearly marked as leaving fromwhst side of the new north/south
extension building leading to the main Condensare HSite 6) (R Smith has
suggested a total of seven flues (Smith 1998, 48).

A tramway (Site91b) also extended out from the western side of thehfsputh
Smelt Mill building crossing the outlet from therdaSite 90) and leading north
before dividing to go to two enclosures and two Issguare features (Sitd90 and
99) with another tramway leading to Sité7 (south of the Condenser House). Site
100, in 1856 was a rectangular square structure, aslinv1866 the soot settling pits
for the Condenser House (Spensley 2014, 194);99itwas a very small reservoir or
pond. The Condenser Flue (S@8eextended north through the woodlands, and half-
way along it was the Condenser House ($@8). Building 117, to the south of the
western half of the Condenser House, was on the $aration as the building to the
west of the Old Smelt Mill on the three eighteeoéimtury maps, including that of
1723 and 1778. There was an additional small scfeatare to the west (Sitel6) of
the Condenser House not seen on the 1856 map bikednan this 1866 map; it's
notation suggested that it was a dam and may heee part of the condensing
process storing the lead-rich water from the adjac@ondenser House. In the
northern part of Area D, to the west of the Conderldue, was a landscaped and
revetted rectangular shaped reservoir (38g aligned east/west, and which marked
the northerly point of the 1866 map. The area saditthe Smelt Mill appeared to
have been bounded by an east/west field boundainstgwhich, on the northern
face, were two enclosures of varying sizes andcadjato one of these was a
canalised stream (Sif&l) (coloured blue on the later 1895 map) flowingnirthe
covered section of the stream beneath the Smelt(Bite 22 and then released
into a reservoir (Sitg1a) to the south of the field edge and from theretiooing
southwards as the Gill.

Plan of the Ground leased by Keld Heads Mining CI878 (ZBO (L) 21, 1878)
(Fig 4): this map (Fig 4) also showed the levels in theaathe Ashbank Main Level
extending north-west from east of Hellgill Bridgkiring west of the site of the
Agent's House south of Area D, continuing into han Bottom Drift of the Keld
Heads Level. Only the key buildings seem to havenbmarked, and excluded the
network of flues, dams, leats and tramways andgsses. The map appears to have
drawn upon the base mapping of the OS in 1856 amdrmat show the full extent of
the development of the 1850s and 1860s.

Areas A and Bit is of interest to note that the entrance to khee (Site55) is
clearly marked on, just south of the air shaft emdhe east of the workshops (Site
58) and Agent's House (Sit®0). The Boiler House and Engine House were not
depicted and were built io 1879 after the date that this map was drawn (3@ens
2014, 62). From the entrance to the mine leveke@5) was another adit (not named)
that extends north, underneath Tullis Cote farntdings, and up to the Tullis Cote
Shaft (perhaps airshaft), which was just south-efdte Smelting Mill.

Area D: the two parts of the main Smelting Mill buildin§ite 9) were depicted, as
was the Condenser Flue (S# and the smaller building to the east (Si28).
Leading north from the north side of the east/v&selt Mill building was the leat
(Site 26) stretching north to the dam (S86), and this was fed by the long canalised
stream coming out from the northern spring (2&e); the Peat House (Si#8) was
also marked. The whole of the leat system (Si@&sand26) seemed to have been
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3.3.21

3.3.22

3.3.23

3.3.24

delineated leading north from the Condenser Ho8ge 102 and the chimney (Site
7). Here, the two shafts (Sit8) were marked, with the third main shaft (S¥ea
little to the north.

OS map 1895, 1:10,560 and OS map 1891-3, 1:2,5005(b and 6):the surveying
for these maps took place in 1891 just three yaties the mine's last manager had
left and Lord Bolton was looking for another lesséke mine had not been in full
production for perhaps five years.

Areas A and Bin Area A the ore processing area (Spensley 202Ywés given less
detail on the 1891-3 map than there had been 01866 map $ection 3.3.8 No
entrance to the mine was depicted but the tramweaged at a place between the
workshops and the Engine House that was presunthéladit entrance (Sitg5).
The main tramways and aqueducts were clearly s@itas133 and138) and the
outline of the main yards (Si#8) were depicted but few of the internal featurete S
33 had a different sort of mechanisation depicted tharthe 1866 map and there
were by this date only two (rather than three) warc buddles at Sitd35 The
southern Agent's House (SB6) (now Keld Cottage) was still extant, and in 1891-
the northern Agent's House and Garden (Sieand64), and the workshops in Area
B, were still in place. There had been new buildimge 1866 with the construction
of the Engine House, buitt 1879 (Spensley 2014, 62) and also the Boiler House
Just east of the workshops (Si® was a tramway leading to a small building (Site
142), which was on the western edge of the track digidhrea A and B. For the first
time the chimney (Siteb2) was marked on the 1891-3 map as a tiny square
underneath the scars or cliffs to the north of glte; this was marked on the later
1913 map a€hy. The small tongue of land to the north of Areanl #o the south of
Area D, had two walls marked to the south of thea Site714).

Areas C and Din Area Cthere are no marked or denoted features in this afe
now mixed woodland, which in 1856 was deciduous di@ad. Area D showed the
development of the smelting mill since 1866 and8L&nd all of the buildings (Sites
753 128 and129) were still extant at this date. The reservoitg30) to the north
was marked. There was little other change or dgweémt of this part of Area D,
except for the earlier two reservoirs (Sites6 and 99), close to the condenser
building, which were no longer marked and may hawved up. The condenser
building (Site102) still traversed the flue, and the building to s$wuth (Sitell7?)
was also marked. The two springs on the north-ywest of Area D, from which
canalised leats had been developed (Sk2s and 26) in 1856, were by 1895
meandering becks. The Condenser Flue (®itead (since the map of 1856) been
extended and in 1895 turned east along the roabeahorthern edge of Area D,
although then turning north, it continued as faCa®scar Smelt Mill. The shaft (Site
8) is marked, and the dam (Sid5), denoted on the 1856 map, was not marked but
in its place was shown a meandering quarry ®ite

OS map, 1913, 1:2,500 and 1919, 1:10,560 - Areaandl B (Fig 7): Area Awas
depicted as an area of spoil (or sand, gravel amjle) mainly on the north and
eastern sides which are edged to the east bydlteldoundary. The buildings at Site
43 were still extant, but there was no record ofttaenways or aqueducts, buildings,
enclosures and workshops of the nineteenth cel@ssing floor, instead only the
remainder of the north and west walls of the bdesens (Sitel8) and the tramway
(part of Site1l38 which ran adjacent to the buildings at Sit@ Area B clearly
showed the three larger buildings of the now didusad mines, the Engine House
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and Boiler House (Sité6/53, the workshops (Sité8) and the Agent's House and
garden (Site$0 and64); the buildings were still roofed. A small narreectangular
structure, probably the wheel-pit (SB6&), was to the north. The lette@hy on the
1913 map denotes where the Chimney (S8ewas marked, but there were no other
new structural features shown. A photograph (Fatehows the mine entrance with
the Engine House in the background, and anothefRlaé 6) shows the complex of
workshop buildings (Sit&9).

LY

. r 1%’ .-'. .
Plate 5: A photograph of the Mine Entrance survives) the James Backhouse

Collectionc 19080f the mine entrancddMRS photos The photograph is taken from
approximately grid reference 40773 49110 and louk$h
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3.3.25

3.3.26

3.3.27

3.3.28

T

Plate 6: An unreferenced photo of the workshopdingjs around the main adit and

the dressing floors beyond (copy is held by the@vai Engine House Garage). The
photograph is taken from approximate grid referet2 49076, and looks south-
east

Area Ddepicted the buildings of the disused Smeltingibites75a, 128, 12%nd
92), which can be seen in a photo of the RT CloughieCiion (Plate 32). The
Condenser Flue (Sit8) was delineated and was still shown to continugbeé the
road eastwards and then northwards. Only the eagtertion of the Condenser
House (Sitel02) had survived and this can also be seen in a pbfotd 908 (Plate
50).

By the road marking the northern edge of Area OJ Shaft (Sitel6) was marked;
the soot settling pits (Sité00) were also marked but their associated workings
(including the pond Sit89) or the tramline (Sit®1b) leading to it from the south,
were not shown; the reservoirs S8 and 28 were shown. The two leats on the
western side of the area (SR8) were depicted as being less meandering than in
1895 (OS 1895 map), and were perhaps more corttrofighe 1919 OS map.

OS map, 1953-58, 1:10,560, Areas A and B (Fig 8yea A had been developed
since the map of 1919; there was less spoil natedaarail track or siding (Sitél)
was depicted going west into Area A, and stoppinguéldings, Site43, and a new
building to the north of the line (Sitk40). Outside of the eastern edge of Area A,
and just to the north of the sidings, was a sneplased unroofed feature. This was
the southern terminus of an aerial ropeway thatredéd to the north-west over Area
D. The mapping for Area Bshowed that the three larger buildings, with the
exception of the Engine House, were roofed. Norathanges were depicted.

Area D: showed no changes to the remains of the Lead vlklsince 1913. The
aerial ropeway (Sitel41) extended over Area D to an upper terminus nofth o
Condenser Wood.
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3.4 AERIAL PHOTOGRAPHY

3.4.1  Aerial photographs held by the NYCRO werestdtied but there was no specific
coverage of the study areaserial photographs from the English Heritage Arehiv
demonstrated the extent of quarrying in the 194a$ ¥050s in the areas of Keld
Heads Mine and Smelt Mills and showed the linenefderial ropeway of the 1950s.
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4. EARLY MINE ACTIVITY

4.1
4.1.1

4.1.2

4.1.3

4.1.4

THE SHAFT MOUNDS (FIGs 12,13,15,17,19AND 34)

The survey of Area D revealed a line of shaft m@uadentated north-west/south-
east extending along the main ore vein, which layghbwest and east of the
alignment of the Condenser Flue (Figs 9, 10 and Ii2places (Sited11 and 88),
the contours of the shaft mounds were overlainheyflue, which had been buit
1854-6 Gection 8.2.), and cartographic evidence has demonstratedthbaine of
shaft mounds was probably excavated and mined wid828. On the 1828 estate
map (Plate 4), on the denoted Cote Vein, a lineludt were probably shaft mounds
was marked; six to the north-west of the Old Snwilt and three to the east of
Keldheads Gill and south-east of the Old Smelt Milhese were not shown on the
earlier plans of 1728, 1778). The Cote Vein appéaisave been part of what was
later known as Keld Heads Main Level (Spensley 2083).

The shaft mounds were possibly excavated and masedarly as the eighteenth
century (Spensley 2010, 189) prior to their abanaemt in this period; they were
not shown on the 1778 map, and this may refledt ttey were not in use at that
date. Until the late eighteenth century ore wasspected and mined via a linear
series of shafts dug down into the vein (Spens@4280). A miner or company of
miners would take out a license to excavate thein meeror length of vein (in
Wensleydalec 32 yards). All ore, waste and water would havenblegnd-winched
up by a windlass; such a system was later develbgedtie use of wooden engines
called 'whims' or 'gins' where a horizontal whemlld wind up the loads (Spensley
2014, 53-57). This linear group of shaft moundsyéner, may have been excavated
and mined as late as the first decades of the een#gt century during Henry
Calvert's and Frederick Hall's administration. @ai\began trials in 1805 on the vein
near the Old Smelt Mill, opening Calvert's Levab(e lined) and Dent's Shaft (to
the north of Calvert's level). Calvert's Level iadront of where the condenser was
later built" (Spensley 2010, 189-90 and Spenslel42@0 and 187-188)Sgction
3.2.12 but no further documentary evidence of where &dly Level was located
has been found. Keld Heads mine was then abandot888. By 1856, when the
1st edition OS map was produced, only three ofetlsbsfts were known or marked,
two close to the chimney (probably Sit8) and the larger one to the north close to
the field boundary (perhaps S&g

The siting of the Condenser Flue along the eaviierks of the shaft mounds may
have been due to the geography of the woods oapsibecause there was already a
well-used path or track from one shaft mound tortet.

Shaft Descriptions:four strands of evidence have been examined tertast the
physical appearance of the shaft mounds: the corgorvey, the walk-over field
survey, its photographic evidence and the LIiDAR piag. The northernmost sector
of the shaft mounds comprised Site3 8, 18 and111 Site10 is the northernmost
shaft mound, partially overlain by the enclosurdiw2lm x 18m in size, with a
relatively deep sunken area oflm at its centre and mounded at its eastern edge
(Plate 8). Site8 (Plate 7) includes four shaft mounds within araawé 38m x 20m;

the photographed shaft mound (Photos 8.1 and &®aldeep sunken area of at least
1m and had a very pronounced mound around its sdggc 2m in height. Sited0
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and 8 may have been open and worked in 1856 and 187#Begsare marked as
Shaftson these maps (but not denotedddd Shaftswhich they were on the 1891-4
OS map). Perhaps during the second half of theteenégh century they were kept
open as airshafts. Sife3 had two shaft mounds in an area measuring 29.38nx

Plate 7: Shaft Mound (Sit&®)

Plate 8: Shaft Mound (Site))
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4.1.5

4.1.6

4.1.7

4.1.8

4.1.9

There may be an indication of further shaft moundsthe southern end of this
section, and just west of the main alignment ama$eclto the Condenser House.
There are remains of several large scoops (3it@s114 and115); one measuring
11.1m x 8.1m; and another two measuriPm x 7m. The siting of a reservoir (Site
116) is also within this alignment, although it is $h{8.6m x 7.3m), and is latterly
part of the processes of the Condenser House ii1866s. The LIDAR mapping,
which showed many of the shaft mounds in this ahgnt, did not reveal similar
delineations or any clear features in this arescobps.

South of this section the area is taken up withrémains of the Condenser House
and flue (Site$ and102), which may have obscured earlier shaft moundsvdvyer

to the east of the flue was found a further sesfeshaft mounds, perhaps including
the remains of those indicated in the 1828 maphdénsame alignment as Siteg 8,

18 andlllwere Sites87, 84, 80, 79 and81. Sites87 and84 are overlain by the track
or lane and boundary forming the western edge @fstjuare field to the east; this
field is marked on the 1856 OS map but also ol 8#8 map. This may indicate an
a date for this part of the alignment of shaft misjrduring the eighteenth century or
perhaps very early in the nineteenth century.

Site 87 was a small linear group of four shaft moundsnmnagea measuring 50m x
20.5m and overlain by enclosure walls; the spoiunds were approximately 2m
high (Photo 87.1). In the woodlands of the encledor the south (and in Area C)
Site 84 comprised three shaft mounds in a linear arean34.98.5m on the slope of
the hillside evidenced by a deep sunken shaft (P&4tl). In the same area, 3@
comprised one shaft mound, 12.5m x 10m in sizelsivbites79 and81, which were
also single shaft mounds, were of a similar sizdnXx 14m and 15.4m x 10.8m
respectively. Site80 and79 had spoil mounds less than 1m in height (Photo$ 80
and 79.1) and were much disturbed by tree roots.

To the west of the southern section was a grougpite$86, 88, 77 and 78, which
were also very disturbed by the installation of Bendenser Flue and by the
trackway to the east and the boundary for the snckoof the woodland to the east.
Site86 was a small semi-circular scoo@.2m x 5.5m, and probably associated with
a shaft mound. Sit8@8 was asmall shaft mound, 9.5m x 8m in size. Sit&{Plate 9)
and 78 were well-pronounced shaft mounds (and these sipwell on the LIDAR
mapping (Fig 34)) being 16m x 15.5m and 17m x 14mize, with extensive spoill
mounds on the downslope edge (Photos 77.1 and. 18id)not clearly understood
why these shaft mounds were excavated away frorm#he alignment.

The LIDAR mapping (Fig 34) shows an extensive langt the alignment of shaft
mounds corresponding to those recorded in the Seldey. Most prominent were
single shaft mounds within Sitd® and 8 to the north of the alignment, Sifiel1
north-west of the site of the later Condenser Hpase within sites37, 84 at the
south-east end of the alignment. Also shown onliBAR were sites77 and 78,
which were west of the line. The extensive siz¢heir spoil mounds, as shown on
the LIDAR mapping, might be an indicator that thesere relatively deep or
extensive shafts.
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4.2
4.2.1

Plate 9: Shaft Mound (Sit&7)

THE ADITS AS EXTANT (FIGS 12AND 15)

The drainage of the shafts was the most onerouslgmoand, by the nineteenth
century, drainage adits were being driven intotitieo allow the water to flow out.
Such adits were generaltylm wide and 1.3m high (Spensley 2014, 58). By the
early part of the nineteenth century larger tunnels.3m in width ancc 2m high,
were being driven into the hillside to both drane tmines and to transport material
out, either by manual labour or horse pulling amese were known as 'horse levels'.
These tunnels would have been large enough forseho pull wagons along rails
(ibid). Both Henry Calvert and Frederic Hall, workingkald Heads after 1805 and
prior to 1828, would have worked with horse levialgheir previous careers and it is
likely that they would have had these driven atKikeads(op cit 102). Calvert's
Level was stone lined and perhaps used for extmachut it is not known from the
documentary evidence where this was sited. Howehkerfield survey found three
adits, Sitesl6a 19 and20 located within Survey Area D, that were perhapgary
group of adits (Figs 10, 12, 13, and 15). These haae been drainage adits and had
narrow, stone-lined walled entrances (Photos 16aarid 20) but relatively large
spoil heaps are located close to the entranceaptplindicating that they may also
have been used to extract and transport spoil amdTte stone-walled arched and
vaulted entrance to Sittbawasc 1.8 m high but less than one metre wide and had
flanking walls extending three to four metres outiga(Plate 10). Drainage was
controlled by a metal sluice, part of which caril $te observed (Photos 16a.1 to
16a.5). The leat from the adit curved to the westiiad the large area of spoil tips to
the south (Photo 16b.1). The remains of 3Beomprise the degraded walls of the
two sides of the entrance with the whole tunnehfpabscured by further collapse.
The remains indicate an entrance height that wasape greater than one metre, and
probably less than 1m in width (Photo 19.1 and 1%#e 20 has been modified by
more recent water management features (Photost@020.3) and has embanked
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4.2.2

wall foundations enveloping the adit mouth exceptvdslope to the south. A
wooden screen was placed on top of the adit mouthaabypass channel had been
cut above it to redirect a stream away from thenopme There were fittings for a
metal sluice in the channel to the south of thé adi

Plate 10: Adit entrance - Silé

The LIiDAR mapping shows clear delineationsaadfts16aand20and their spoil tips
(Site 16b) to the south with the built-up reservoir S@further south. Site$6a 19
and20 are connected to well-developed drainage chanmelshas was probably the
initial purpose of the adits. There are the remainspoil tips covering a large area
(Site 16b) (Plate 11) and these would have been compossgailfderived from the
creation of a drainage adit and probably enhangeohaterial in the course of the
extraction of ore. Such spoil tips may have beeoowisiderable size and covering a
large area; the absence of any further archaea@bgmains of extensive spoil tips
might be explained by their subsequent removal édandscape and form the
reservoir (Site28) on the south edge. The reservoir (I8 was landscaped and
constructed as a supply of the water for the CoselerHouse builtc 1851-4
(Spensley 2014, 193; Smith 1998, 44 and 55). Thwas later, aftec 1854, that the
adits and their leats would have drained arounchévely constructed reservoir in a
bypass channel (Siter).
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4.2.3

Plate 11: Spoll tips at drainage adit (SiGb)

It is evident that the adits and outlying spoiktieflect a later phase of development
of lead mining at Keld Heads that post-dated thester of shaft mounds running
along the main ore vein. It is also likely that tdits were opened as a part of the
development of the mines in a phase prior to therestve workings undertaken by
the Keld Heads Mining Company in the 1850s. Thennpdiase of workings were
based further south at a single adit (5%, where their dressing floors were also
established in the 1850s and 1868sdtion 5.1 It could be suggested that the adits
163 19 and 20 might date to the period of Henry Calvert's andderick Hall's
administration, that is, from 1805 to the datehsit abandonment io 1828. These
adit entrances are not marked on the estate ma2&, nor on the OS map of 1856,
or on the subsequent plan of the levels and dvffts878. Although these adits were
no longer providing ore after 1828 the archaeoklgaidence indicates that they
continued to be maintained as they provided a soofevater that fed into reservoir
28 and was used to provide power for the smelt svarid condenseBéction 9.1.6
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5. MAIN ADIT AND ANCILLARY STRUCTURES

5.1
5.1.1

5.1.2

5.1.3

HsTORIC DEVELOPMENT OF THE MAIN ADIT

The most productive and developed phase of minttigity at Keld Heads Mine was
after 1843 $ection 3.2.13 and was later managed by the Keld Heads Mining
Company formed in 1844 (Smith 1998, 43). By the 18850s the main Keld Head
Level was one mile in length, producirgg 1000 tons per annum of lead and
employing a workforce of 250 people (Spensley 289 and 192). The main adit of
this period (Sitéb5) was located to the south of Tullis Cote and soamted with a
series of extant structures, including a possibééndge adit (Sit€3), airshafts (Site
143 and 127), workshops (Site56-59 and one of the two separate Agent's houses
(Site 60). Mining and drainage operations from the adibakquired hoisting along
the adits and levels using power initially providada water wheel (in the wheel-pit
at Site65), via a tunnel (Sit&7), and then at a later date from an engine, using
connecting rods via the tunnel (SB&) from the Engine House (Si&6) with its
adjacent Boiler House (Si&8) and chimney (Sit&2).

The Plan of Lord Bolton's Mines in Wensleydale, 182this is the earliest
cartographic evidence found for mining activitytire area of the main adit (S&&)
(Plate 12) which was later exploited by the Kelcatle Mining Company. The actual
location is not clear but tHeevel Mouthis marked south of the woodlands (known as
Thowker Wood on the plan of 1723 and the OS malB66). The adit entrance may
have been on the southern edge of the woodlandeastdof the track (Keldheads
Lane) which goes north past Tullis Cote and omé&®@Id Smelt Mill.

OS 1:10,560 1st edition map, 1856:the same general location as on the 1828 plan;
that is, on the southern edge of Thowker wood asd ef the track and gill, the OS
map depicted th&ntrance to Lead Min€Site 55) with an Air Shaft(Site 127) to the
north andwalls (Site 65) to the north-eashe large east/west broad wall was where
the wheel-pit is located; two further walls attadhe its western end and going to the
north and west may have been walls containing ¢hé To the west was depicted,
but not labelled, a large rectangular building tvais aligned south-west/north-east
(Site 60) being the Agent's House (Spensley 2014, 6B).other buildings were
marked in the immediate vicinity.
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Plate 12: Extract dPlan of Lord Bolton's Mines in Wensleydale, 1828wing the
Level Mouth south of the woodland below Tullis Cote

S st R p

Plan showing portion of the authorised and proposéides of railway passing
through the surface works of the Keld Heads Leadrds, 1866 (Plate 13}he area

of the Entrance to Lead Mindad, by 1866, undergone considerable developngent a
the mining operation had developed and been extendd additional workshops
(Site 56-59. The adit itself (Siteb5) was depicted as beveland wasin the same
location as the present-day mine entrance. Thet $8dé 127) was marked to the
north of the workshops and east of the wheel-pit #tas overlain by the later Engine
House inc 1878-9. The workshops (Si&6-59 comprised a complex of around six
buildings, lean-tos or extensions, built onto eatter, generally in a north/south
orientation. The Agent's House (S&6) had been remodelled and extended on its
north-east face since the 1856 map. It is not cetiaw the small yard (Sité4),
north of the Agent's House, functioned, particylart there are walled links to the
workshops. It may have been a store, or it wasilplgsa reservoir as there is a
drainage adit located nearby (SiB8), and eventually it developed as a walled
garden.
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5.1.5

5.1.6

5.2
5.2.1

Heads Lead Mines, 1866

Plan of the Ground leased by Keld Heads Mining CiB78: the map appears to
have drawn partly upon the base mapping of therOE356 and may not show the
full extent of the development of the 1850s and0k86t did include the workshops
by the mine entrance but did not include the dngsBoors to the south. It is possible
that the Engine House, Boiler House and chimneynwddbeen built at this date.

OS map of 1:10,560, 1895here had been new building since 1866 with the
construction of the Engine House, bwill879 (Spensley 2014, 62 and 193) and also
the Boiler House. Within the Engine House had bpkted a horizontal steam
engine to pump the shaft below and to power a wignéngine (controlling hoists and
wagons) (Spensley 2014, 193). On this map for itisé ime the chimney (Sit62)
was marked as a tiny square underneath the scaliff®to the north of the site.

THE EXTANT BUILDINGS AND ASSOCIATED FEATURES (FIGS 9,11,21,26,28 AND 35)

The Main Mine Adit: the mine entrance (Sit&b) was marked as a small rectangular
building on the 1856 map (slightly inaccuratelyfdahen ad_evelon the 1866 map;

to the west were the workshops (S&9. The adit can presently be seen set into the
slope of the hillside going back at least 30m @!Ia4). It is stone lined, barrel-
vaulted and has a stone arch at the entrance stpatiapproximately 2m tall, and
1.3m wide. A retaining wall is present to the wafsthe arch heading across the front
of the adit, which stands up to 2m high. There was® retaining walls to the east
and the west. All the walls have been construcsdguangular stones and the adit
has also been lime mortared.
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5.2.2

5.2.3

5.2.4

Plate 14: The entrance to the main adit (S8e

The Drainage Adits and Air Shaftsmine adits, shafts and levels needed drainage
and ventilation: one adit for drainage (S@8) at Keld Heads was possibly driven
from north of the Agent's House. This was obsemedhe field survey aan open
adit mouth with surrounding curvilinear retaininghis which extend to the east. The
working floor and spoil heaps further to the eastenvalso enclosed on the south end
by a retaining wallThe drainage adit (Sit6é3) would have also required a leat or
launder into which to drain but this has not bemrated. It is possible that this was
the tailrace of the Sit65 wheelpit carrying waste water to the area of tressing
floor (Site 33), but no direct connection has been identified eodld instead have
been carried by elevated wooden launders.

Some access for winding gear and ventilation ferrttain adit may have been via the
air shafts marked on the OS map of 1856 and orl®&7& plan: one was north of
Tullis Cote (Sitel43 (Fig 19) and the other (Site27) was close to the main adit.
The location of thé&Shaftmarked on the 1866 plan suggests that it may hausdu
the winding gear powered by the water wheel (68eto the west, and which was
eventually powered by the Engine House (8 The tunnel (Sit&7) would have
accommodated drive shafts or connecting rods ffeemtheel-pit to the winding gear
in the shaft.

The Wheel-pit: a water wheel would have controlled the windingl grumping
mechanisms at the mine before the engine was ledtal 878-9 (Gill 2000, 84). The
extant wheel-pit (Sité5) is a stone-revetted rectangular pit, aligned/east, partly
cut into the hillside and partly above-groundsitldm in length by 2.7m wide. There
are socket holes for various fixings include tw@aging axle pads in the centre of
the structure. The coursed stonework is obscurddaargrown; however, very large
blocks of cut stone can be observed. Squared wlets also noted in a section of
north/south walling at the eastern end of the wipée{Plates 15 and 16); a row of
three slots served perhaps for connecting rodéniink to the mine shaft (Sit&27).
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There are fragmentary remains of another struauorthe east end consisting of wall
stubs offset south from the wheel-pit and sevemah ipipes protruding from the
hillside (Site65b) suggests the remains of part of a structure &gsocwith the

infilled shaft (Sitel27). The wheel in the pit would have been serveddaysl from
the north (Site$8-70).

Plates 16: One of a series of square slots sethetwalling at the east end of the
wheel-pit (Siteb5)
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5.2.5

5.2.6

5.2.7

The wheel-pit was on the same alignment as thenenbliouse (Sit&66) and the
connecting tunnel (Sit67), suggesting that the wheel was the determiniotpfan
the design and orientation of the tunnel (to accodfete a drive shaft) and the
Engine House (built for the later steam enginEB79). Thus the Engine House may
have been located on the site of earlier windinghlaaisms and the shaft. Similarly,
the tunnel may have been built at an earlier daa& the Engine House (Plate 17;
Photograph 67.4).

The barrel-vaulted, stone-lined tunnel (S5 was inserted into the revetted walls
for the north/south track (going from the dresdiongrs, up to the Smelt Mill further
up the hill) in order to create a sub-way connecbetween the wheel-pit and Engine
House. The tunnel would have accommodated the dha#t connecting the engine,
the pumps and machinery to the mine shaft to thst (akins 2012, 6). It was 7m

in length, 1m in width and 1.5m in height. Insidasaa stepped change in the floor
level (to allow for the slope of the hillside).

Platel7: The barrel-vaulted tunnel (5t for drive shafts/connecting rods between
the Engine House and mine shatft.

The Engine House:this building (Site66) was builtc 1879 (Spensley 2014, 62). It
was a rectangular stone structure measuring 200hmess by 10m north/south and
set into the hillside above the entrance to theenaind the wheel-pit (Plate 19). The
building housed the engine bed for a horizontamst@umping engine (for drainage
water) and a winding engine (for the hoists) wastalhedc 1878-9 (Gill 2000, 84)
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5.2.8

(Plate 18); drive shafts from the engines wouldehgone through the arched tunnel
(Site67) to reach the mine shaft mechanisms. The engidebeprised a large stone
platform running the entire length of the northesaf the structure and elements for
securing the engine survive on the eastern enteoplatform. To the south of the
platform is a deep pit, which descended below giolevel on the south wall
adjacent to the Boiler House (Si®) and which probably housed the main drive
wheel. The south wall between the Boiler Housdl{gosouth) and the Engine House
provided apertures for points of access for mackiaed connecting links between
the boiler and the engine.
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Plate 18: Interior of the Engine House (S, looking east

The large brick-arched doorway at the western drideosouth elevation would have
given access to the pathway (Keldheads Lane) a@utsSitte western end of the
platform has several steps which lead up, and thparrel-vaulted tunnel (Si€)

to accommodate the drive shaft connecting the entfia pumps and machinery for
the shaft to the west (Sil7), although its remains have not been identified.
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Plate 19: Aerial view of the main adit and Enginausle area

5.2.9 The Boiler House:the early steam engine would have required a hailater supply
and heating; the offset rectangular building ($5® to the south of the engine
comprised the Boiler House (Spensley 2014, 62)s T$hiconfirmed by the presence
of the flue (Siteb1) and the chimney (Sit82). The north end of the flue (Si&lb)
abuts the Boiler House and has an entry poinnsettihe building. The chimney (Site
52) lies 20m to the north-east of the Boiler Housd aas a circular opening at the
south-west side of the base of the chimney, wheftaeajoined (Site51b) (Atkins

2012, 7) (Plate 20).
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Plate 20: The circular opening leading into thedide (Site51b)
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5.2.10

5211

5.2.12

South of this junction between the Boiler House @h@mney was a north/south
length of flue (Sitéb1a), which was orientated directly towards the dmegdgioors. It
seemingly stops short of the spoil heaps, but paigncontinued underneath them.
There is no obvious section of it on the southéta ef the spoil heaps but the area of
a potential outfall is heavily disturbed. It is pdde that this was intended to
transport steam from the Boiler House to a smadljirenin the area of the dressing
floor, which could have supplemented or replacedwhter wheel. Alternatively, this
flue is a late feature associated with the twemtiggntury power house (Sit8)
constructed on the dressing floors to the soB#t{ion 10.2)1

The Boiler House was a two-storied building witlo#, the whole divided into three
cells (Plates 22 and 23). The gable wall of théeeascell had beam end slots and a
brick archway leading from the flue (Sidb). The central cell (Plate 21) had three
larger holes in the northern wall which led to tBegine House, and these would
have held steam pipes to drive the engine. Theralebéam also had six hanging
bolts which connected to the Engine House.

The internal walls butted against the external svalliggesting that the space was
divided at a later date, and may have been wherEtiggne / Boiler House was
converted for use as 'adjacent stables and starea..building with timber roof
structure' (Listed Building Entry). The gable oktlvestern cell abutted the Engine
House.

Plate 21: The interior of the central cell of thallBr House (Sit&3), looking north
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Plate 23: The southern elevation of the Boiler Ho{&ite53)

5.2.13 The Chimney:the chimney was marked on the OS map of 1891-3 asap small
square underneath the scars or cliffs to the neast-of the Boiler House (Si&S)
and Engine House (Sit5); this would have been built alongside the Enditzeise
and Boiler House after 1878. It is square in plad & slightly tapered, narrowing
towards the top, where there is an over-hangingl ledircapping stones; it is 2.5m x
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2.5m in plan and 16.5m in height (Atkins 2012, PJafe 24; Fig 27)). It is well
constructed with quoin stones up to half way frém base. It had a circular opening
at the south-west side of the base of the chimnbagre a flue (Sit®1b) once joined,
from the Boiler House (Sitg3).

¥
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Plate 24: The chimney (Si&) and flue (Sité1a) looking north

5.2.14 The Workshops:the workshops (SiteS6, 57, 58 and 59 (Plate 25)) comprised a
series of buildings immediately to the west of thain mine adit (Sit®5) and south
and east of the drainage adit (S#® and are clearly depicted on the 1866 plan as
separate buildings, lean-tos or extensions (Fig B7addition, there is a photograph
showing the workshops that was probably taken aratwe start of the twentieth
century Gection 3.3.24Plate 6).
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Plate 25: The workshops looking north-east (S&9)

5.2.15 A small building (Site59) on the west was, in the 1866 plan, directly lohkeia a

5.2.16

retaining wall, to a walled area Siéd. The building is now a small lean-to abutting
the west side of a larger rectangular workshopdingl (Site58) to the east. The two
larger buildings were orientated north/south andreth a long wall. The western
building (Site58) was offset with respect to the eastern buildif®jte 56aand56b),
and was depicted as a long building on the 1866; ptais still extant as a long
rectangular barn with a large, arched, entrancethen western side with three
windows. The buildings to the east were depictetheee separate ‘cells’ on the 1866
plan, with two to the north (Siteé6b) and one to the south (Si&6a). The sunken
area to the north of the building (SB6&b) was possibly the remains of two small
yards or bins, although on the 1866 map it wasalepias part of the ‘workshops’
buildings. The southern element (Sit@a) was originally depicted on the 1866 map
in a historic photo (Plate 6) as having a largencigy attached to the north end, but
now largely gone. In the angle between these twitdibhgs was a small square
building (Site57) which was a single story lean-to, butting agathstwestern gable
end of Siteb6a and its northern end abuts $i&

The Agent's House (Si0) is close to the workshops (SB8 and56), by the main
adit (Site55) and the drainage adit (Si63). It was depicted on the 1856 map as a
simple east/west orientated building, and by theetiof the 1866 map it had been
enlarged to a square building with an extensiomhennorth-eastern side. Associated
with the House, and lying to the north, was an esedl feature which may have been
a yard or a small reservoiSé¢ction 3.3.12 but was eventually landscaped as a
walled garden (Sit&4). The house has survived, and has been refurbiahdds
currently occupied.
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6. THE SOUTHERN SPOIL HEAPS AND DRESSING FLOOR

6.1
6.1.1

6.1.2

HSTORICAL BACKGROUND

The southern part of the study area (Area A) nommises a series of substantial
spoil heaps, and in-between these, the area phebast transient use as a garage, a
lumber compound and is used for upland estate neamawgt and has a number of
temporary buildings. However, for a short periots threa was intensively used as
part of the mine operation and included an arebooise teams for the storage and
washing of the ore and a dressing floor, includigdles, for the refinement of the
ore. A complex of tramways linked the adit entrandth the various dressing floor
elements and also led to spoil heaps on the sdet@aithe west of the study area.
Relatively little surface remains survive of thelsessing floor elements, but the high
quality, and relatively accurate, 1866 estate magsdorovide a valuable indication
as to the form and location of the dressing flétg¢ 3 and 37).

The earliest features on the site were a pair ddlings (SitesA43 and125 shown on
the 1856 OS map, of which one (Sii25 is no longer extant, and indeed had gone
by the time of the 1866 mine map (ZBO (L) 19). Ttker building (Site43) is still
extant (Plate 26) and is the earliest survivingueawithin the complex. It is a small
(5m by 4.5m) square, stone-built, single-storeyiding, constructed using rough
angular stones and lime mortar, and presently relata roof and two doors on the
south side. The remains of two walls flank eithetesof the building, and butt
against the standing structure. The function ofithiéding is uncertain, but it can be
conjectured that it related to ore dressing. imsediately north of the later dressing
floor (Site 33) that was first depicted on the 1866 mine map, idouthern wall is
parallel to the walled enclosure around the drgsfivor (Fig 37). It is possible,
however, that there was an earlier dressing flodhé area, and although there was
not one specifically represented on the 1856 magks$ and probable spoil heaps
seem to extend around the area containing the tditgs, suggesting that this was
the site of a small-scale manual dressing operationly a year later than the OS
map, in 1857, the Ripon and Richmond Chronicle itetaan account, entitled
‘Improvements at the Keld Head Mines’ (SpensleyZd3-4), which describes an
intensive mechanical dressing operation and therigi®n corresponds with the
features shown on the 1866 mine map. The implicai® that this was an
improvement of an earlier dressing operation. Byttime of the 1866 map there was
a further small building depicted extending outira wall that was shown to extend
between an area of bouse teams and the dressiog fibere are fragmentary
remains of a curvilinear retaining wall (Si¥&) which corresponds to the historic
boundary wall; it stands up to 0.5m high and is1Owlide. There is at least one wall
stub surviving for a further building, which wasosin on the historic OS mapping.
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6.2

6.2.1

6.2.2

Plate 26: Early dressing floor building (S#48)

THE DEVELOPMENT OF THE BOUSE TEAMS AND DRESSING FLOOR (FIGS 28,29, 30,
32AND 35)

Bouse Teamsthe dressing floor operation is well representgthie 1866 mine map
and the 1857 Richmond Chronicle accouBédtions 3.2.15, 6.1).2Two lines of
tramways extended out from the adit entrance @&teone led to a large spoil heap
(Site 42), which has expanded considerably subsequentet@xtent shown on the
1866 map. The other tramway (Si83) carried the ore, or gangue, out from the
mine adit and led to a series of up to 14 bousmgean the south-west side of the
tramway (Sitel40), and the implication is that the bouse teamstarage bins, were
set below the embanked tramway (Sl#0), so that the gangue could be tipped
straight into the bins (Plate 27). The line of tezumented (1866 mine map (ZBO
(L) 19)) tramway corresponds with the line of anbamked slope (Sit&0) and very
closely with an extant but fragmentary sectionetfining wall (Siteé50a), which is
1.5m tall and 0.5m wide and is made from angulanes. Typically, bouse teams
were also used to wash the gangue, but the 1866doegpnot show a water supply
feeding the line of bouse teams. However, settimoembankment was an oval iron
pipe, which measures 0.15m by 0.08m with a 0.0damdier hole, and was visible
for approximately 1.2m; this potentially providedet water supply to wash the
gangue in the bouse teams.

The 1866 map (ZBO (L) 19) showed two adjoining dmattangular buildings,
south of the bouse teams and set into the cornarrettangular compound. These
approximately correspond to two parallel concreddsp(Site46a) observed during
the survey and are possibly the remains of the$led the two buildings shown on
the 1866 map (Plate 27). The east pad measuresy3#amband the west pad is
slightly larger at 4.5m by 3m; both pads are flugth the current ground surface.
The level foundation of a north/south dividing watleasuring 0.5m wide, is present
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6.2.3

between the two pads, and a partially extant L-etaptaining wall (Sitd6b) forms
the south-west corner of the building. The walimade from rough, angular stones
with lime mortar and it stands to 1.3m high andidm thick. These pads have a
slightly different orientation to that of the buidgjs shown on the 1866 map and it is
therefore possible that they were later structthasrelated to the later power house
(Site48) rather than to the bouse team complex.

Plate 27: Southern area of bouse teams and thefsiteormer building (Sitd6)

Dressing Floor:a further tramway was shown on the 1866 mine rd&®((L) 19),
which extended south-east from the base of the ebdeams, taking the stored
gangue, onto a rectangular dressing floor platfand directly to a crushing plant
adjacent to a large wheel-pit. The water supplytiier pit was shown as a probable
launder extending from the area of the bouse tg&its 50) but there was no talil
race depicted; however, it is probable that theewatas then re-used for the
hotching tubs and buddles. There are presentifitségrthworks consisting of fine
silt waste overlying the wheel-pit and crushingplgSite33; Plate 28) and there is a
mound with three large retaining bolts, which starlight (1.25m high) and are
0.95m apart (Sit®3d); they approximately coincide with the southermgeaf the
crusher.
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6.2.4

6.2.5

6.2.6

Plate 28: Lower dressing floor, showing the sungvearthworks (Sit83)
The Richmond Chronicle account states that thehexdigangue was taken to a series
of hotching tubs for further washing and agitat(&gpensley 2014, 63-4). The 1866
mine map appears to show seven hotching tubs berestde of the crushing plant,
and from each of these were run off channels legatinwhat appear to be, settling
tanks. The physical remains within this area cosgpédreas of fine silt waste which
are now mostly covered in moss (S3®. Nothing survives of the hotching tubs, but
these were movable features, and would not be &gheiw have left physical
remains. However, there are now three low, parditear banks (Sit&3b), which
run east-north-east/west-south-west and may caneswith elements of the settling
tanks. They are parallel to the line of the sagtlianks shown on the 1866 map and
stand up to 0.3m high and 1m wide, and the northest of these banks is directly
on top of the southernmost edge of a settling tank;probable these are the remains
of settling tanks. There is a line of five smallrti@al bolts (Site33¢) running
between the north and middle linear banks (88b), and this coincides with the
southern edge of the dressing floor platform. Te sbuth of the bolts lies a mound
of spoil measuring 5m by 3m, probably a residualintbof crushed gangue.

The partly processed ore was then refined in &s@f buddles (Spensley 2014, 62-
4) and there are three of these depicted on thé h86e map, and one of these is
2.5m away from an extant circular patch of orang@ssn(Site33a) covering a pile of
fine silt waste. The patch measures 1m by 2m aedlistinctive colour of the moss
may potentially indicate the location of a formerddle. There is also a small, sub-
square, platform with a slight gully on the soutbstvside of the dressing platform
(Site 339, but this does not correspond with any specédatdires shown on the 1866
map (ZBO (L) 19).

The 1866 mine map shows a series of tramways exigdit from the western side
of the dressing floor platform leading to a subs#rspoil heap to the east of the
study area; this would have carried the waste mriofhom the dressing process.
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There is the survival of this communication linejtsdde of the survey area,
representing the alignment of the embanked tramiwagiing west to spoil heaps
near Wensley Station.

6.2.7 In the southern part of the area, a second 'Agdotsse’, surrounded by a garden
enclosure, first appeared on the 1866 map anctcthresponds with the present day
Keld Cottage (Site80) (Plate 29). It is probable that this is the ScefaAgent’s
House used to run the dressing floors rather tharother property used for below
ground workings. It has a rectangular plan, twaistoand has been constructed
using lime mortar and angular quarried stones,tawllarge stone lintels above the
doors and windows, some of which have been blockied.garden wall (Sit81) has
not changed significantly in plan and is now maaenf angular stones, bonded with
lime mortar, has flat coping stones on the topstadds to 1m in height.

Plate 29: Agent’s House (Sig9)

6.2.8 To the west of the Agent's House was the site oftear water wheel (Sité4) which
was intended to drive the flat rods of a power eaysunder the railway to mines
located south of the main complex (Spensley 2024, he map shows that the
water was carried to the wheel-pit by launder @ad from a take-off point higher up
the gill. There are no surviving visible remains tbe wheel-pit, but there is a
surviving culvert (Site29) on a line extending south from the wheel-pit, avidch
may have been intended to carry the flat rods.

6.2.9 To the east of the Agents House, the 1866 map (A2BQ9) (Fig 37) shows a pair
of what look like more hotching tubs, and has beégrpreted as an area of dressing
floor called Brunton Buddles (Spensley 2014). Thare no present day surface
features corresponding with possible hotching tuhs, there is a series of four
parallel banks (typically 0.6m wide by 0.3m higb)the south and east of them (Site
36), which may correspond to settling tanks, althotigdre are none depicted on the
1866 map.
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6.2.10 1895: by the time of the 1895 OS map the dressing féoat bouse teams were still

6.3
6.3.1

in place, even though by this date the mine hadbeeh in production for perhaps
five years. The dressing floors had a similar laybut the lines of the tramways had
changed slightly. The waste from the dressing ®ees no longer being taken to a
spoil heap to the west, and the tramways for thim isoil heap (Sitd2) had been
extended to reflect the expansion of the spoil heap

THE SpoiL HEAPS (FIGS 21,22,31 AND 33)

Spoil Heaps:the 1895 map indicates that by this date the dpealps had reached
their present extent (Fig 6; Plate 30); howeverthat date spoil mounds (Sitd®
and42) were a single spoil mound and the tramways of daée showed that they
had been feeding spoil to the southern part ofldhge spoil mound (Sitd0). At
some date, between the 1919 OS map and the 1953dpSan east/west railway
siding (Site41) had been established, in order to carry storsethe aerial ropeway
(Site 141), from the Preston-under-Scar limestone quarrys Extended east/west,
terminating at a point just to the north of builgid3. This had entailed the
excavation of a large cutting through the spoil heand now gives the false
impression that there had originally been two shedps (Site40 and42), when the
reality that it was originally one (Plate 31). Someoden sleepers survive along the
alignment of the railway line (Sité1a as well as a single mine wagon (Sitk).
The overall spoil heap (comprising both elementss3i0 and42) was over 165m in
length and had fanned out to a width of 80m neagaistern end. At its highest it was
up to 10m in height, again at its eastern end. [&jieut of the southern element of
the spoil heap (Sitd0) had been deliberately designed to avoid the afethe
dressing floor, indicating that the dressing fla@s still being used up until the final
years of the operational life of the mine.

ST

Plate 30: Aerial view of the southern spoil heapd dressing floor
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Plate 31: An isometric view of Area A (looking weshowing the area of spoil
heaps (Sited0 and42) cut by the parallel-sided cutting for the railw@ite41)
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7. SMELT MILL AND PEAT STORE

7.1
7.1.1

7.1.2

7.1.3

7.1.4

THE DEVELOPMENT OF THE SMELT MILL

The New Smelt Mill constructed by the Keld Headsiig Companyc 1851-1854
appeared to have utilised new technologies of teadsmelting and, according to an
indenture of 1854, included storage for coal, cak@yt and ore as well as a ‘a
roasting house, metal house’ and ‘a patent Condétmégse’ and horizontal chimney
(Smith 1998, 43-44). The list of assets also inetudn engine house. Few of these
buildings can now be seen on the ground due t@xkensive quarrying which took
placeafter 1949 that covered the Smelt Mill with spoéste. There are four plans
and maps which were drawn up in 1856, 1866, 181B1#91-3 which detail the
main buildings, outhouses and yards of the Smdlt Mi

OS 1:10,560 map of 1856@his map showed three, perhaps four, roofed mgkliof
an early phase of construction. One very largeaddiuilding (Site75) (which may
have been two buildings) was orientated east/vedstddling Keldheads Gill; from
the east side of the north elevation, the Conddrser (Site6f) emerged to go north.
On the south-east corner of this large building wasnall square building, perhaps
the roasting house (Smith 1998, 53) (&8, with a yard to the south and on the
southern edge of this a small rectangular buildige 129. On the south-west
elevation of the large east/west building was agoylard or unroofed space. Into the
west side of the east/west building a leat flowexinf a small sub-circular reservoir
or dam (Site90) to the north. Keldheads Lane was on the eastdditlee Smelt Mill
complex.

and two smaller buildings, one of which comprisadearly roasting house (Sit28
mentioned above; the two largest buildings to tbemwere an east/west orientated
rectangular building with a north/south alignedtaegular building which was
added to the western part of the northern elevaflenthe west of the north/south
orientated building were a series of three demadcapaces with an outhouse on the
west elevation. The leat, which had fed into thestwvall on the 1856 map, by the
time of the 1866 plan appeared to be parallel tamway linking the Smelt Mill to
the Condenser House. From the two largest Smelthildings, six flues emerged
to join into the main Condenser Flue going norththp hillside. A seventh flue
could be observed on the 1866 map leaving the neidb of the small square
building (perhaps a later roasting house: Smitt8193-4) attached to the south-east
corner of the main east/west building. The thindyést building was detached and
lay at the south end of four ore bins (Smith 1%Band 53) and was the Peat Store
(Site 73). South and east of the two main buildings wasmaller rectangular
building (Site129) with square storage bins or pits to the souths Tactangular
building has been interpreted as being possiblgface, assay house or metal house
(Smith 1998, 53).

Plan of the Ground leased by Keld Heads Mining Ci878: (ZBO (L) 21, 1878):
this showed the three main buildings and two smabeildings as they were
configured on the 1866 map but with no additiorrenges or detail.
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7.1.5

7.1.6

7.2
7.2.1

7.2.2

The 1:10,560 OS maps of 1895 and 191the earlier map had the same
configuration of the three main buildings, two skabuildings and storage yards,
and all the buildings were designated as beingechofThe tramway west of the
Smelt Mill complex was marked and labelled. The Bn\ill was labelled as
Keldheads Smelting Mill (Dis-usedBy the 1919 OS map all of the Smelt Mill
buildings except the Peat Store (Si8 were designated as being unroofed.

The Photograph of the Smelt Mill (undated) (Plate283 this showed the south

elevation with storage bins to the west. The sowth had at least two large, wide
doorways with windows or openings above and toatest of these. The storage bins
had curved or buttressed side walls with, probalwy side walls and a back wall

with the fourth side or front remaining open forinmbited access; however the
southernmost outbuilding or store on the photogragth a wide doorway (NMRS,

RT Clough Collection

e

Plate 32: Photograph of the south elevation oSimelt Mill (NMRSRT Clough
Collection). The photograph is taken from grid reference 40¥8102 and is looking
south-west.

How THE SMELT MILL WORKED

It is apparent that there were two phases of cocisbn at the Smelt Mill as
evidenced by the plan and maps of 1856 and 1866. ddtumentary evidence
demonstrates that this was to accommodate incrgaseldictivity of the mine and
the development of the hearth technologies.

The description of the Smelt Mill at Keld Heads Ry Clough from his work done
in the late 1940s (Clough 1962) is of enormous e/ahs after 1949 the area was
subject to quarrying and re-landscaping. The migjoifithe mill buildings have been
buried, with only the Peat House remaining compjeéxtant Section 7.3.)1 He
described the earlier east/west mill building asdpé60 feet long, 30 feet wide with
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a water wheel 27 foot in diameter’ (this was on Western elevation). Within the
two main buildings of the second Smelt Mill weregla hearths taking up most of the
height of the building, made of brick with archegoeaings and sunken features for
catching the molten lead and slags (Plate 33)this part of the building were three
ore hearths and in a building to the rear [ther lateth/south building] were two slag
hearths’ (Clough 1962, 96). Clough described the fiues as being ‘2 foot 3 inches
wide and 5 feet 5 inches’ probably located adjatenhe arched openings along the
length of the building and which left ‘the building the north forming to join two
separate stone-flagged flues up to the Condensasdd¢(Clough 1962, 97 and 99).
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Plate 33: Reconstruction Drawings of the Smelt Mikarths and Peat Store dated

1949 (Clough 1962)
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7.2.3

7.2.4

7.2.5

7.2.6

71.2.7

7.2.8

Dr A Raistrick argued that the early phase of theets Mill probably only had two
hearths in the main east/west building (as recomtethe 1856 OS map) with just
one main condenser flue extending from the milligRgk 1975, Vol 2, 103). The
second flue (for the additional hearths of the sdgohase) was possibly added later
by ‘placing a wall parallel to the west wall of thaginal flue as far as the Condenser
House’ (Raistrick 1975, Vol Il, 103).

J Percy, writing in 1870, provided a detailed aectand diagrams of the ore-hearths
and slag hearths at Keld Heads. He reported thigt e hearth and slag hearth
smelting was undertaken at Keld Heads in the 18&ensley 2014, 193); a

reverbatory furnace (cited in a document of 185%(Sley 2014, 194)) was perhaps
another installation. The deposited scrapings ftbenlead fumes in the flue (Percy
1870, 437) would also have required processingttsiis not detailed.

The fuels used for the roasting hearths and sngehligarths were peat, chopwood
and coal (Raistrick 1975, Vol Il, 16). Peat wagetoin large quantities in the extant
Peat House to the south-west of the mill buildings.

The Hearths and Fluesmore recent analysis of data and exploration effiles has
argued that, by the second phase of constructiame twas a total of seven hearths
corresponding to the seven flues (Smith 1998). yPei@nalysis of lead production
figures from Keld Heads suggested that the amotii¢anl actually produced per
annum equated to a year' s supply from four oretti@avhich would have served a
single slag hearth (Smith 1998, 48). Thus of theesehearths, four were probably
ore hearths (forming two pairs of hearths) and was a slag hearth. Three of the
ore-hearths had flues leaving the east/west bgldimd there were two flues leaving
the east wall of the later north/south buildinge asf these was possibly the slag
hearth (Raistrick 1975, Vol Il, 102; Smith 1998, 48d 53-4). There were two
additional hearths; one of them was a roastingthdeom the early phase as cited in
the indentures of 1854 (Smith 1998, 44) and wasbmajted in the smaller square
building (Site 128) to the east as seen on the @f of 1856 (Smith 1998, 4). The
second hearth was perhaps inserted at a lateoddte far western elevation of the
large north/south building and was possibly alsoasting hearth.

Roasting Hearths:as technological understanding advanced in tis¢ fiart of the
nineteenth century roasting hearths began to be (eden added in annexes to the
main mill building) prior to the main smelting pexss, for the roasting of ore to
make the smelting gases less pollutive (Raistri@k51Vol 2, 14). The waste gases
included sulphur dioxide, which was both poisonand corrosive and a danger for
people and farmland (Percy 1870, 278). It was alitmm of the terms of the lease
for the smelting mill to install a long condensearefto draw away the gases and
fumes up onto the moors away from centres of pojumiaand the good farmland
(Smith 1998, 44). Thus the roasting hearth waditeepart of the smelting process
with its fumes being diverted into the long Condanklue (Raistrick 1975, Vol 2,
14). Such a long flue was also profitable as, tghocondensation, valuable lead was
retained ipid).

The Roasting Hearthof the indenture of 1854 would have been an ingmort
building of the mill, and was likely to have beermeay simple process within a four-
walled structure. One wall was the firebridge wiie main fuel and heat on the outer
side; two opposing walls had three openings or sldbrough which the dressed ore
was introduced and rotated in the interior. Theva&s constantly moved to maintain
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7.2.9

7.2.10

7.2.11

7.2.12

the production of smoke and fumes, thus burningshiphur and preventing the
formation of slags. A third wall had the two ouslehrough which the fumes would
go up into the chimney (Martell and Gill 1990, 28&9).

It has been suggested that the westernmost rodstiagh, inserted at a later date
into the far western wall, was required not onlyhags to roast the dressed ore prior
to smelting but was also used, at the end of thd &xtraction process, to dry and
agglomerate fume settlings from the Condenser Hd{Gseith 1998, 53). These
would have been brought down from the Condenserseklouda the later, and
adjacent, tramway (marked on the 1866 plan bubndhe 1856 OS mayi(d)).

It is possible that the roasting hearth installedhe annex to the east of the main
east/west building was replaced by a refining foengSmith 1998, 46) for the
removal of other metallic impurities from the maoltiead or as a cupellation furnace
for the removal and production of silver (Smith 8994).

Ore Hearths:at Keld Heads the ore-hearths were constructdxstick with cast iron
fittings at the base to support a hearth-bottonhearth-box (measuring 1 foot 11
inches x 1 foot 9 inches wide x 1 foot deep), akstume (3 foot 2 inches wide x 2
feet in depth) set at a gradient, with a grooveircub conduct the molten lead from
the hearth bottom into an iron pot below (Percy@8279) (Plate 34). This space
was open for access for approximately one footrdkneas a flue above (perhaps as
much as a metre from the ground) to draw the sngeiases awayp cit 278); each
hearth had its own chimnegg cit286). The space behind the hearth was filled with
solid half-brick and claydp cit281), and through this air was piped and then blown
under pressure through the tuyere or twyer, ineohearth. It was in these hearths
that the dressed ore was placed; the ore hearttuped a grey slag, which still
contained up to 25% in lead oxides. The grey slag then re-smelted in the ore-
hearth. The particles in the flue were returnedhi roasting furnace for roasting
again (Martell and Gill 1990, 26).

Reverbatory Furnacea generaldescription of reverbatory furnaces indicate tha
was a long structure 8 feet by 6 feet wide at its centre and 2 feet high
proportionally larger) with the hearth placed ae@nd and the vertical chimney at
the other end. One long wall of the furnace wowdsienhad openings for controlling
the fuel intake and airflow of the furnace; the ogife side had openings for ‘serving
in the discharge of the lead and slags’. The bottdnthe furnace comprised the
layers of the reverbatory furnace slags with ttael [pouring away through a tap hole
at the lowest point at the centre into a big lead Martell and Gill, 1990, 23-24).
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Plate 34: Keld Heads Ore Hearth (after Northerneg@aand Mine Research Society
Records 1965)

7.2.13 Slag hearths:the 'grey slag was taken from the ore hearthudhér treatment in the
slag hearth' (Clough 1962, 99) and re-smelted enslag hearth using coke as the
fuel and using a stronger blast of air (Raistri€&/4 Vol 2, 14). This produced a
black vitreous slag, but generally there was |ty produced overall, as 32 tons of
ore would typically give 23 tons of lead and 2 fidaAs of grey slag (Raistrick 1975
Vol 2, 14-16). Keld Heads had one slag hearth (598, 48) and this was
described by Percy (in 1870) as being like a siolakt furnace, made of fire-brick
forming a short tower from which the chimney exteadPercy 1870, 413-4). It had
one tuyere or twyer (bellows which forced air inden pressure) and cast-iron
fittings for the hearth itself. The slag hearth @gs to have been capable of gaining
higher temperatures, yielding larger quantitiedeaid for the same amount of peat
and coke. Slag hearths were also used to processrds from the reverbatory
furnace (Martell and Gill 1990, 28).
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7.3
7.3.1

7.3.2

7.3.3

THE EXTANT REMAINS OF THE SMELT MILL (FIGS 17,18,25AND 34)

A detailed survey was undertaken of the area oSthelt Mill, but relatively little of
the structure now survives as surface evidencagRd). Large amounts of quarry
waste (Site94), comprising mainly large boulders, have been desnppon the
southern remains of the Smelt Mill; however, iprebable that the foundations still
survive beneath this overburden. Those elementscthdd be recorded comprised
the northern elements of the Smelt Mill and theedlubut, in conjunction with the
plan compiled by Clough in 1949 prior to the deposiof the quarry waste, these
provide some indication as to the original forntteé building.

The main building of the Smelt Mill was built onlarge rubble platform which
spanned the valley and Keldheads Gill. Throughplagorm were two culverts, one
of which was for the supply of water for the watdreel (Site92) (Atkins 2012, 12).
The other culvert is perhaps that cited in the Adgkireport as carrying water
underground emerging south of the Peat Store {Sde

Plate 35: Aerial view of the northern part of thaeht Mill

Northern Mill Building (Ore Stores Site 75)the most visible element of the mill are
two small rectangular cells at the northern endhef mill, which correspond with
two ore stores (Plate 36). The easternmost of tffeise 759) is the most exposed,
and has earth retaining walls on its western, monthand eastern sides, and a
standing wall to the south; it is 4.45m in width By m and its maximum depth is
1.7m. It has a large hole in the northern wall e¢vg the vaulted culvert for the gill
(Site 134) which passes underneath the Smelt Mill. Adjadenits north-western
corner is a sloping chute where the dressed oredejgsited into the ore store. The
plan of the site by Clough (1962, Fig 31; Plate 83p)ws a doorway in the eastern
end of the southern wall; however, this sectionvafl is too degraded to be able to
confirm the survival of a wall here. Clough's p(d®62, Fig 31; Plate 33) also shows
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7.3.4

7.3.5

7.3.6

a quadrilateral-shaped 'store' butted onto thesgaside of the ore store and a door
extending through the eastern wall of the ore storprovide access to this store.
However, there is no sign of a door through thaamtxwall, and, although there are
the remains of a quadrilateral shaped structure {Sib), it is located to the south-
east of the ore store; it has only partial survagla series of earth-retaining walls.
This highlights that there are inaccuracies witthe Clough drawing and although
this provides the most detailed record of the Srivll, some elements of detail
cannot be too heavily relied upon.

Plate 36: The Smelt Mill ore bins (Sit&a) looking north

The westernmost of the two ore stores is largdlisdfiwith collapse but there is up to
0.5m in height of earth retaining wall visible, peularly on the western side. There
are indications of the western side of a chuteifeethrough the northern wall of the
ore store and this is comparable, albeit in woiedition, to the chute extending
into the eastern store. The western wall of thesboee is in line with a section of
retaining wall (Siter5¢) to the south which corresponds with the westeatl of the
mill building. This arrangement corresponds witke 1866 plan of the Smelt Mill;
however, the Clough reconstruction (Plate 33) deplds wall as being staggered to
the east by approximately a metre, and would apjgeprovide a further indication
of errors within the Clough plan (Plate 33).

To the west of the mill is a small fragment of éasst orientated walling (Sité5d)
which survives to five courses; this correspondpasition with a cross wall on an
unroofed structure shown on the 1866 mine planciwkas shown to butt onto the
western side of the Smelt Mill building. The unredfstructure was not depicted on
Clough's plan (Plate 33) and was to the west ofldter roaster house on the west
side of the later mill building.

Flues: the survey has revealed two main Condenser Flubgh split into five
separate flue-ends that converge on the differements of the Smelt Mill. The
southern and western terminals of these flue ahowaever, have been obscured by

For the use of English Heritage © OA North: June 2016



Keld Heads Lead Mines and Smelt Mill, Wensleydaleh@eology Survey Report 64

7.3.7

7.3.8

7.3.9

the quarry waste. The easternmost of the flue-teal®i(Site6g.1; Plate 37) curves
around the eastern end of the original Smelt Miillding and leads up to what is
believed to have been the original roaster houge {28). It clips the corner of the
Smelt Mill building, as defined on the 1866 map an possible that it extended
beneath the building. This flue ultimately conndctshe easternmost of the parallel
flues (Site6f), but there is no extant evidence of the pointafnection, and this has
probably become obscured.

The easternmost of the conjoined flues splits Wp two terminals (Site§g.2 and
69.3 which both extend towards the original east/w&stelt Mill building. These
both have the survival of one capping stone each.

The westernmost of the conjoined flues (Sifg splits up into two flue-terminals
(Sites 6g.4 and 6g.95, with the easternmost of these leading towards sthuthern
(earlier) mill building. The westernmost conjoindldie-terminal has a marked
east/west dog leg where it joins with the main [flaed then extends towards the
south-eastern corner of the northern (later) miillding, as is represented on the
1866 mill plan. Flue-terminabg.4 is almost completely filled with collapsed
material, whereas the adjacent flue-termBwbis mostly empty.
,"&‘ 3 ). .:‘;w :_ ’: : ‘t , PRI

Plate 37: Flue-terminalg.1, 6g.2and6g.3looking south

The 1866 mill plan (Fig 36) shows a further fluestehal to the west 06g.5 but
which is not evident on the ground; however, itsrfer location and orientation can
be fairly confidently inferred on the basis of thlkeape and form of the adjacent
features. The location and orientation of the damih flue-terminabg.5 along with
the unusual, quadrilateral shape of the store h{@sge 75b) are an indication that
there was a former flue-terminal extending paraitethe dog-leg and the southern
wall of the store house. This would have extendéal the middle of the eastern wall
of the northern (later) mill building.
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7.3.10

7.3.11

7.3.12

A further flue-terminal (Sitéh) is depicted extending out from the eastern side o
the conjoined flues, around the northern end oflaker mill building (Site75) and
over the large culvert of Keldheads Gill (Slt84). It is then shown on the 1866 plan
converging on the later, small, roasting househenvtest side of the mill. However,
on the ground once it had extended over the gillert) it was observed to enter into
an underground flue and thereafter, there was nlaciimpression to indicate its
onward course. It was in relatively good conditiand had, for the most part, intact
retaining walls.

On the basis of the observed evidence and thegragbic mapping it is evident that
there were seven flues, and these would have lsdwen hearths. The easternmost
was the early roasting hearth in buildibg8 With the expansion of the Smelt Mill,
this roasting hearth went out of use, being regldneone on the western side of the
new mill building, and its flue-terminal was Stif. Three flue-terminals (Siteg.2
6g.3 and 6g.9 led into the northern side of the southern miilding, and it is
probable that these provided the exhaust for threehearths. Two of the flues fed
into the eastern side of the northern Smelt Milllding, and it is probable that at
least one of these serviced a slag hearth; the athg have been for a further ore
hearth Section 7.2.1)1

Peat House:the Peat House (Sité3; Plate 38; Fig 18) survived in its entirety
(except for the roof): it was a building17.4m by 6.1m of rubble stonework. It is
trapezoidal in shape, of double height with no sdcstorey and is open to the roof.
It was supported on seven tie-beam trusses of WOlmigh 1962, 101) and has four
bays; at ground level with four cart openings atanprectangular openings above.
The gables are both blind; the west elevation loas $quare windows above to
match those at the front of the building. Photogsapre included in Clough 1962
and Raistrick 1975 showing that it previously h&ohe slate roofing, but the roof
has now been replaced with modern corrugated iron.

Plate 38: The Peat House (Sit® looking west
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7.3.13 Externally, the north side of the structure woulavér adjoined another ancillary
building, as part of a range of buildings assodiategh the Smelt Mill (Siter5), the
foundations of which are now beneath a large quspoyl heap (Sit@4).
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8. THE OLD SMELT MILL, CONDENSER FLUE AND CONDENSE

HOUSE

8.1
8.1.1

8.1.2

8.1.3

8.1.4

THE OLD SMELT MILL

The Site of the Old Smelt Millwhile there has been considerable uncertaintizen t
past as to the precise location of the Old Smelt, fie suggestions for its location
have always placed it in the general area of ttex [@ondenser House (Smith 1998,
59-61; Gill 1992, 115). Smith (1998) notably sudgdsthat it wasxc 50m south of
the site of the Condenser House wheel-pit, at NGR/47 491143 (Gill pers comm).
The OId Smelt Mill was complex with three heartimel perhaps three buildings as
shown on the three eighteenth century ple®ection 3.2.8(ZBO (M) 1/1 1723;
ZBO (M) 5/1 1778; Atkins 2012). The 1723 map showleak from the dam to the
north, flowing southwards, were two leats, one bfclh entered into a small square
building to the west and the second entering aelangrthern east/west building of
the L-shaped pair of buildings just to the easte HarlyEighteenth century map
from the Bolton Estatshowed the early Smelt Mill as having three (peshfmur)
hearths and flues sited along the eastern leat antther building alongside the
second leat.

Comparing the historic maps with the present suh&y demonstrated that the two
leats came south from the Preston Mill Dam (34&), which was to the north-east
of the later large sub-rectangular reservoir (38eof the 1850s. This early reservoir
was then subsequently worked as a small quarreg &it(Smith 1998, 60), but
elements of the original reservoir do survive oe #ast side. South of the dam
towards the wheel-pit of the Condenser House, tapftform area (Sitd02f) had
been identified by Smith (1998, 61). The Condertdeuse itself (Sitel02a/d is
sited at the top of a steep bank at the southege efithis platform; this may have
been the site of an earlier water wheel. It isregng to note that the alignment and
flow of the leats (particularly Site08band102b) and Keldheads Gill seem to have
been relatively accurately depicted on the 1778 (A&® (M) 5/1, 1778) (Plate 39).
It may then be possible, therefore, to rely upoa tiiap to determine that this is
indeed the location of the Old Smelt Mill (Ské4) (Fig 15).

The present fieldwork and contour survey of 2015 lewated the modern quarry
(Site5) and potentially the remains of the earlier reser{Site 145 (Figs 13, 15 and
23). South of the quarry a north-east/south-wext(f8ite108b) was identified which
fed water to the Condenser House and which wasciepion the 1778 map as
supplying the Old Smelt Mill (Sit@44). The southern end of the leat survived as a
well-defined embanked feature (S@8hb), which crossed the large platform (Site
102f) north-east ofwhere the Condenser Flue emerged from the Condétmese.
On the north side of the stone condenser buildiveget was a small rectangular
annex (Sitel02e Plate 41), which measured 7.6m by 5.25m, it Hetswvall stubs
on the south end, and was slightly levelled sugggstxtant flooring close to the
ground surface. This small levelled annex was eiheart of the Condenser House,
or was part of the earlier Old Smelt Mill.

The site of the L-shaped Old Smelt Mill buildingsog/n on both the 1778 map and
early eighteenth century map (Figs 15 and 23; Pla@and 40) closely resemble the
footprint of the stone section of the Condenserddonith the wheel-pit (Sit&023),
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along with the platform/levelled area east of tHeeal-pit outflow to the south (Site
102b/q. It is clear that the footprint of the Old SmMfiil is either partially overlain

by the Condenser House, or it in fact re-uses gfatte smelt mill building with the
wheel-pit in the newer structure.

Plate 39: Extract of A Plan of the Manor of Wensdeyl Preston, 1778, showing the
Old Smelt Mill and its leats
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Plate 41: The small annex (Sit62¢ at the southern edge of the large platform (Site
102f)

8.1.5 Given that the launder platform (Sit®8b) has not changed since the 1778 map,
there is an implication that in the Old Smelt MiBite 144), the wheel-pit that it
originally supplied, is in the same location as wWiesel-pit for the Condenser House
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8.1.6

8.1.7

(Site 102),. The large north/south orientated tail-raceq$@2hb) would have served
both the Old Smelt Mill and the later Condenser $tou

Ancillary Old Smelt Mill Building: the three eighteenth century maps also depicted
a rectangular building located west of the mairhbgged block of furnaces and to the
west of the western leat (Figs 15 and 23; Platear@P40). The present survey has
demonstrated that elements of this building weilé esttant (Site117; Plate 42),
though there was no clear surviving evidence fa #arly leat running to this
feature. This building was also shown to the sooththe western half of the
Condenser House on the 1856 and 1866 maps (Figd 3)aSmith describes it as a
‘square, stone-lined earthwork’ (Smith 1998, 55tttvas set into the ground, with
its base being up to a metre below the preseningréavel.On the 1856 map it was
denoted as a building and on the 1866 plan it weguare building with a tramway
leading from it, down to the yard on the westeesof the later Smelt Mill. Close
examination of an early nineteenth century photoigréPlate 50; NMRS, Clough
Collection) seems to suggest the surviving remainghe southern corner of the
building within a raised level of groun&éction 8.3.10 This image shows on the
raised ground level adjacent to the visible remairthe building, the channel for an
above-ground water-course leading to the settlitey rhich seemingly overlay the
square store or structure (Sitd7). The deep drop to the south of this (and the
growth of the trees) suggests that the stone sieitiad been landscaped in, to form
a partially underground building, accessed fronugtblevel on the south side.

This square structure, was marked on the 1866 raajhe collection or delivery
point for the tramway between the later Smelt Miid the Condenser House. It may
latterly have been used as the store for the &edid material gained from the Stokoe
Condensers (whereas the western tramway collettedlead material from the
settling pits) eventually going back to the roagtivearth in the north/south extension
of the Smelt Mill.

Plate 42: The sunken building Sit&7 looking north
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8.1.8

8.2
8.2.1

8.2.2

8.2.3

This building (Sitel17) does appear as a constant on all the historicsrbapk to
that of 1723; it may have been a building with axerground stone-lined storage
facility for lead; firstly from the Old Smelt Milbf the eighteenth century and then
later, from the Condenser House of the mid-nindteerentury. Its consistent
location is significant as it provides a locatiomaference which can be used to
define the location of the Old Smelt Mill, which donger survives as a clearly
identifiable feature. On this basis it can be famtliably inferred, by comparison
between the 1778 map and the present survey (bigad 23), that the northernmost
element of the Old Smelt Mill (divided into threarptioned entities) was on the site
of the Condenser House and wheel-pit (223, and that the southernmost part of
the ‘L’ shaped building extended over the areahefthil race and adjacent platform
(Sitel02b/g.

THE CONDENSER FLUE (FIGS 15,17,18,23,24,25AND 34)

The New Smelt Mill constructed by the Keld HeadsiiMg Companyc 1851-4, was
built much closer to the area of the main minesaditd dressing floors south of
Tullis Cote. This perhaps enabled the site of tihe &melt Mill to be used for the
building of the Condenser Hous&he indenture of 1854 referred to the ‘patent
Condenser House' and horizontal chimney (Smith 19884). The extraction of
lead from the smelt gases leaving the Smelt Mitl hbaen found to be very profitable
and was part of the raft of new technologies itetiaby the Mining Company. In
order to extract as much lead as possible fronsthelt gases and smoke, the flue
needed to be very long to allow for a greater kb time for the lead particles
from the smelt gases to settle (Percy 1870, 43@)vd¥er, it was also a condition of
the terms of the lease for the Smelt Mill to inlséalong condenser flue to draw away
the poisonous gases up onto the moors away frotnesenf population and the good
farmland (Smith 1998, 44).

At the southern end of the flue the first of theotmain Condenser Flues was
associated with the early phase of the New Smelt dédmprising the east/west
orientated building (as seen on the 1856 OS math) the small extension on the
east of this being the roasting house (B8 (Section 7.3.6 Within this was
thought to be the roasting hearth and flue (&gtd), which was the initial part of the
smelting process, and its gases and fumes wereatelivento the easternmost
Condenser Flue (Sitéf) (Sections 7.3.6; 7.2, Smith 1998, 44-8, 54; Martell and
Gill 1990, 29-30; Raistrick 1975, Vol 2, 14). Twther hearth flues (Sitedg.2 and
69.3 also led from the original smelt building to com into the easternmost
Condenser Flue (Sigf; Plate 43) $ection 7.3.)

The later extension of the Smelt Mill, as seen lo& 1866 plan, comprising the
north/south building with its extra hearths ancefiySite6g.4 and6g.5 probably
occasioned the building of the westernmost of thgained flues (Sitéf; Plate 44)
which was possibly done by ‘placing a wall paratteithe west wall of the original
flue as far as the Condenser House’ (Raistrick 1985611, 102-3). It is apparent that
the easternmost flue was the earlier of the twodé@oser Flues. The two conjoined
flues of the main Condenser Flue were only builtaasas the Condenser House, and
to the north of the Condenser House, it was aasinglin flue.
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Plate 44: Part of the conjoined Condenser Fluarngaubrth to the Condenser House
(Site6f)
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8.2.4

8.2.5

8.2.6

8.2.7

8.2.8

8.2.9

The early phase of the Condenser Flue was probablyby 1854, as indicated by
the Indenture of that date (Smith 1998, 44) and seems to hanmirtated at an
upstanding chimney (Sité) (Fig 12) as marked on the 1856 OS 1:10,560 map.
Surviving remains of the chimney are evident whtre flue (Site6¢c) changes
alignment at what now survives as a small platf¢8ie 7). Shortly after 1854 and
1856 the Condenser Flue was extended by 3.3km lbsc@o Mill (Site6b).

Cartographic evidence for the use and survivahefupstanding chimney is unclear
as the area of the chimney is not covered by tl&& pBan. The chimney was shown
on the 1878 plan, but this plan does appear to teavily on the 1856 OS map with
only some amendments, and may not be an accurdatayad of the site in 1878. The
chimney is not shown, however, on the 1891-3 OS.n%apith suggests that the
upstanding chimney may still have been requiredinduthe years after the
condensing flue was extended in order to balancenbance the draughts between
Keldheads Mill and Cobscar (Smith 1998, 58).

Condenser Flue Descriptionthe Condenser Flue is double and aligned running
upslope north/south on the southern end near tdlgwe Smelt Mill (Site6f), it then
curves around further to the north-north-west/seathth-east (Sitese) before
reaching the Condenser House. From here is costionghe same orientation as a
single flue (Sitesd/c) before turning sharply to the north-west/soutbtéa the area

of the original flue chimney (Sit&) and runs towards the road (S&b/a). The
surveyed section of flue measued00m in length and the general build was of a
rectangular flue, having a mortared stone constmciith a stone slab roof. In
several places, this roof had been replaced byr@red vaulted roof; for instance
there was a vaulted arch roofed section runningguadirackway (Sit€36 and at
the northern end of the surveyed part of the floige(6a) immediately beneath the
road. The best preserved element is the sectidoulile flue (Site&e) located where

it led up to the south side of the Condenser H@8ge 102). North of the Condenser
House, the flue continued only as a single flue &nd much more damaged and
fragmentary (Site6d and6c).

Outside of the study area to the north of the rdefthing the northern edge of the
study area, the flue continued 3.3km up the modrtanthe Cobscar Mill Chimney.
It was described as beingl.02m wide and had short vertical walls 0.45m thick
standing to a height of 0.45m above ground levee Walls had springers for an
arched roof (TAP 1995, 2) and in places had a stiagged roof (EH Scheduled
Monument Entry).

Extracting the Lead from the Waste Gasesithin the Condenser Flues deposited
materials (sometimes referred to as smelter's fumee¢ scraped down or hosed-off
for collection and then re-smelting, and this wopidbably be undertaken during a
period of shut-down for the mill workings (TAP 1995. Percy also mentioned that
‘the flues had openings at intervals through whigdén may enter and bring out the
fume [the settled deposit]’ during periods when fbenaces were not operating
(Percy 1870, 437).

It had also been discovered that lead could beeted from the smelting gases and
smoke by the action of jets of water and air, tarf@ steam from which sulphurous
acid and lead compounds would be formed in condgnshambers. The Condenser
House was built to utilise this second method dfaeting lead ¢p cit, 434, 436-7
and 442-3).
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8.2.10 At Keld Heads lead from the ore and slag heartlisednfrom 1856-57, amounted to

8.3
8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

1374 tons, and from the condensing systems 96 X8nswt of lead was extracted
(Percy 1870, 456). This data was collated priathtinstallation of the later Stokoe
Condensers in 1862, demonstrating that the invedtinethe Condenser Flue and
house was economically justified.

THE CONDENSERHOUSE (FIGS 15AND 23)

The Condenser House (Sit€2) had been built by 1852 (Spensley 2014, 193) and
the Stokoe Condensers were installed in 1862 (G992, 115); there is no
information as to the type of condensing operatitias happened prior to 1862.

Cartographic Study of the Condenser House Sitee four plans and maps drawn
up in 1856, 1866, 1878 and 1891-3 detail the ong keast/west building on either
side of the Condenser Flue. On the 1856 OS magtmelenser House was at the
southern end of a leat (Sil®8 emerging from Keldheads Gill (the full northern
extent of this leat was not shown on the 1866 pl@m)the 1856 map there was also
marked a small detached square building ($it@ to the south of the west end of
the Condenser House (this map was drawn up pritdrgonstallation of the Stokoe
Condensers). There was another feature to the efetttis labelledPit, and was
probably the precursor of the large settling pf8gg100 that were seen on the 1866
plan.

The 1866 map (Fig 36) showed the detail of the/wast Condenser House as two
parts (Sitesl02a/d with the wheel-pit on the south side of the eastealf and a
reservoir immediately to the west of the westerh (&ite 116). The detached square
building to the south of the western half of then@enser House (Sitél7) was
depicted as being at the end of a tramway whicmected to yards or bins on the
west side of the north/south later Smelt Mill binlgl A western arm of this tramway
(Site 95) went through the settling pits (Sit®0). It has been suggested that fume
settlings from the condensing operations were dewn from the Condenser House
to the new roasting hearth of the New Smelt Mill this adjacent tramway (Smith
1998, 53). These fume settlings were possibly esh&ir drying and agglomeration
in the westernmost roasting hearth of the New SMalt( ibid) (Section 7.2.9 The
detached square building (Sitd7) on the eastern arm of the tramway may have
latterly been a store for the solid material gagbeat the base of the Stokoe
Condensers.

By the time of the 1891-3 OS map, the Condenserskelamas shown as a long
east/west building with the reservoir to the wexst a detached square building (Site
117) to the south.

Condenser House Descriptiorthe building for the Condenser House was 21.3m
long and 7.6m wide with a stone-slated roof (Clou§62, 99) and was aligned
east/west straddling the Condenser Flue @ite45m to the north of the Smelt Mill
building (Site75). To the east it was built of stone (Si629 and on the western
half (Site102d) was a timber structure for the actual Stokoe @osdrs, with the
condensing flue from the Smelt Mill between the paots (Plate 45).
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8.3.6
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KELDHEADS LEAD SMELTING MILL d,,«
THE STOKOE CONDENSERS - - - - :

Recondnicted. and drwn by Rolert T (lough an1s.4. 1929,

Plate 45: Reconstruction of the Stokoe CondenseRThClough (1962)

The surviving rectangular stone structure (229 is set into a steep south-facing
slope south of the little annex (Sit®2¢ and below the large platformed area (Site
102f). It consisted of dressed stone wall foundatiansaf single rectangular room
(5.7m by 3.7m internally). To the south was a langeeel-pit orientated east/west
and set into the slope (Plates 46 and 47), anddvoaVve been supplied by the leat
108b, taking water from Keldheads Gill, and at a latate the supply was
augmented by laundéd 3 taking water from the large reserv@B. The water wheel
was intended to drive the fans of the 'fan howsleich was housed in the stone half
of the Condenser House and over the main Condéiges (Smith 1998, 55), and
were intended to force the smelt gases into th&dst@€Condensers (Raistrick 1975,
102-3).
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Plate 47: The Condenser House wheel-pit looking (&t 1029
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8.3.7

8.3.8

The site of the timber Stokoe Condenser buildingstwof the stone Condenser
House, has left very little visible evidence, excémr a well-defined and deep
rectangular depression (Sit@2d) cut into the hillside, extending westwards, asros
the modern path, close to the eastern edge of Resdrl6 (Plate 48). Within the

building, the condensers themselves, mostly madevardd, comprised eighteen
chambers through which water was continuously &pth (probably directly from

the reservoir (Sit@28). The smoke from the hearth flues of the Smeltl lalibught

into the condensing flue was forced or injected ifhgans of a fan) through each
chamber or condenser, creating steam, which wasdbedensed, holding the lead
fumes in suspension. The solid materials were cigtefrom the basal layer of the
chambers (Percy 1870, 442-3) via a door at thebotf the condenser (Smith 1998,
56). The earlier survey (Smith 1998, Fig 5) recdréd® elongated trough on the
southern edge of buildin§02d opening into the store buildingl7 to the south,

which may have been the route for the heavier $edids into the store

Plate 48: The western face of the Condenser H&isz1(02g, where the Stokoe
Condenser formerly butted (Sit©2d)

The Settling Pits (Figs 15, 17 and 24dhe suspension of lead fumes in water was
then channelled out to the large settling pitstéitesd by the time of the 1866 plan)
which are to the south-west of the Condenser H¢8&es100) (Plate 49). On the
1866 plan these are depicted as two large trapaizfadtures, and Clough reported
them as ‘two large open stone flagged settling fitbough 1962, 101). The settling
pit to the south (Sitd00 had well-constructed drystone, internal retainwails
visible with an aperture in the centre of the settlretaining wall; the settling pit to
the north survives only as a sub-square sunkemrteatith one wall at the eastern
side. The NMRS photograph of the Condensing Hoi4&td 50) showed that the
northern settling pit was connected by a chanmghfthe Condenser House (Smith
1998, 58).
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Plate 49: The settling pits (Sit®0 looking south-west

8.3.9 The 1886 plan also marked, to the south of thdiregipits (Site100), another small
reservoir with the north-west corner cut by theminay. This was interpreted by
Smith as being a small rectangular pond (Smith 589, surviving as a shallow U-
shaped earthwork (Sit@9), and was probably the fragmentary remains of allsm
pond to provide a further cleaning process for dboeflow from the settling tanks
(Smith 1998, 57-8).

8.3.10 Photograph from the Clough Collection, NMRSPlate 50) ¢ 1908): this
photograph recorded the stone-built half of the demser Hous&02a with a door
on the west side of the windowless southern elemgtand another door opposite it
on the northern elevation). The south wall also &atiimney on the southern corner
eastern gable. West of this were the consideraiains of the Condensing FlG&
which was built of regular well-constructed stonerkv Behind this was the wheel-
pit for the water wheel, which had evidently beesnthntled.
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8.3.11

8.3.12

8.3.13
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Plate 50: The Condenser HousE908 (Photo of J Backhouse, from the Clough
Collection, NMRS). The photograph is taken fromragpmate grid reference 40774
49113, and was orientated north-east

West of the Condensing Flue was a deep rectangifathe site of the timber

building 102d housing the Stokoe Condensers. On its southera wdg, at an angle,

the channel, which may perhaps have held a wooa@nder taking the water in
which the lead particles were suspended down tos#tding pits. The visible

doorway may be the partition door between the mortrand southern tanks. The
tanks were large, shallow, stone-flagged areagj¢ing a large surface area for the
evaporation of the water and drying of the lead.

At the corner, where the channel is observed lggthe south-eastern edge of where
the Stokoe Condenser building was sited, and seash-of the channel, can be seen
the remains of what was a stone structure (Bif§. The deep drop to the south of
this (and the growth of the trees) suggests that gtone structure had been
landscaped in to the slope, forming a partiallyargdound structure, accessible from
ground level on the southern side.

Reservoir 116:to the west of the Condenser House was a largetste or pond
clearly marked on the 1866 map (Fig 36); howeves ot clear what it was used
for. The markings between Reservit6 and the Stokoe Condensers observed on
the 1866 map, suggest that it accommodated thaatyaiof surplus water from the
condensers. The reservoir was above the settlitsggnd may have entailed the
cleaning and refreshing (Smith 1998, 56) of thedithed water.
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9. WATER SUPPLY

9.1
9.11

9.1.2

9.13

EAaRLY WATER SUPPLY FEATURES

Water was the key to the whole lead working operatWater provided the power
for the Smelt Mills, it provided power for the Camrdber House and for the winding
gear of the shafts. It was used to wash the otb@dressing floor, as well as provide
power for the buddles. It is perhaps, thereforé,saoprising that the area is covered
with the complex remains of water channels, caedlistreams, reservoirs, launder
bases, and also the wheel-pits. Because thereughsashigh demand for water in all
aspects of the lead production operation, all abéel sources of water were used, and
included available springs, the main Keldheads, @itid the drain outfall from the
adits. Making full use of water flow, even in lowater conditions, meant that there
was an increasing reliance on reservoirs to stoderegulate the water supply, which
became steadily larger, culminating with the cangton of reservoi8.

Old Smelt Mill Water Supply (Figs 13 and 15bhe earliest water features related to
the Preston Smelt Mill (Old Smelt Mill), which pasly dated to 1650-5Fection
3.2.7), and was first depicted on the 1723 estate mkghe(R). It was, however, more
clearly depicted on the 1778 map, which at firaihgk appears to be fairly schematic,
but in reality is actually relatively accurate, azah be used to provide an indication
of the locations of the key water features, as w&selthe Smelt Mill (Fig 15). From
close comparisons between it and the present sume@ping it would appear that the
Old Smelt Mill was on the site of the later Condanblouse (Sitel02). The 1778
map shows a water channel extending into the aioza & higher pond or reservoir
(outside the study area), leading to a tear dr@psth reservoir, and from this was a
head race leading to the ‘L’ shaped Smelt Mill,idesKeldheads Gill. The water
channel above the reservoir survives as a smaamsirfeature (Sité45 and feeds
into a former reservoir on the site of Quarry &teMuch of the reservoir has been
cut by the later quarry, but the north-eastern exgeives as an earthwork (Sité5),
and the continuation of this leads into a lineathaeork, on the eastern side of the
quarry, which may be a survival of a launder béseertainly corresponds in position
and orientation with the outflow channel from tleservoir shown on the 1778 map.
This earthwork is orientated with a linear, flapped bank (Sitd08b) on top of an
artificially flat platform (Site102f), and this would appear to be the elevated launder
base for a head race feeding a wheel-pit in the $eklt Mill which would have
either corresponded to the location of the wheeirpihe later Condenser House (and
which was potentially re-used for the Condenserdgdwr been in an approximately
similar location (Sitel44). The raised embankment (Sk88b) was later re-used as
part of the leat (Sit&@08) that had a take off from Keldheads Gill.

The position and shape of the Old Smelt Mill copasds with the outline of the
Condenser House and its eastern edge is approyyntatecident with the tail race
earthwork102band adjacent platforrh02c, which leads down to Keldheads Gill (as
does the representation on the 1778 map). The map8also shows a channel or leat
extending from the south-west corner of the 3i& reservoir leading down to a
building to the west of the Old Smelt Mill. Thereeano surviving indications of this
channel, but it does lead through an area thatbeam much disturbed by later
activity.
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9.14

9.15

9.16

9.1.7

Mid-Nineteenth Century Water Supplythe 1828 estate map showed little change
from that of the 1778 map; however, by the timeha 1856 OS first edition map
there had evidently been very considerable chamgieei landscape. By this time the
new Keldheads Smelt Mill (New Smelt Mill) had beeanstructed to the south,
probably in about 1851Sgection 3.3.18 and a Condenser House had been established
on the site of the Old Smelt Mill. Both of thesejuged considerable water power
and necessitated the establishment of a compleatdr features drawing on natural
hillside springs, Keldheads Gill and drainage adits

The water supply for the Condenser House ($@8 used the same embankment
(Site 108b) (supporting a launder) as the earlier Smelt Miliggesting that the
condenser wheel-pit was in the same location asahée underlying Old Smelt
Mill. However, instead the water was drawn from dtetads Gill rather than the
small reservoir (Sit&45), and necessitated the construction of a lea¢ (983 Plate
51) that was terraced into the slope. A very suttisthtail race extended south from
the eastern end of the wheel-pit and led into aestevetted canalised section of
Keldheads Gill.

A

Plate 51: The headrace leat (Si8g extending between Keldheads Gill and the
Condenser House

The water supply for the Condenser House was augadry a leat (Sitd23g that
diverted water off a drainage channel extendingfouh Adit 19. The leat sloped
down to the east, extending to the north of a |atuyEt (Sitelll) and was terraced
into the hillside; it had a substantial embankn@anthe downslope side representing
the upcast from the excavation of the leat.

The southern line of the drain from Adl9 was shown on the OS 1856 map
extending south and leading to an oval reservate @) near the Keldheads Smelt
Mill. A substantial part of this drainage channeldhbeen lost when the large
reservoir (Site28) was constructed. However, there is an extanise{sites26b
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9.1.8

9.1.9

and97) flowing into the former reservoir (Si@0), and is a 1m wide stone-revetted
channel for much of its length.

The oval reservoir (Sit@0) is located just north of the New Smelt Mill anésfed
by Keldheads Gill and the drain from Adi®. The reservoir is mostly infilled and is
poorly defined on the ground, with only the curviegstern end clearly visible. It
would have measured 36m by 21m, and had a largévess orientated earth and
stone-constructed dam on its southern side; trss awever, been breached in the
centre. The dam is 37m by 15m and is over 2m hriat¢ 52), and has a lattice of
iron bracing posts protruding from the gap. Thealof the reservoir was either the
main Keldheads Gill, which flowed through a conduiderneath the Smelt Mill, and
would have served as a bypass, or exiting via a(®é&e 92) from the south-west
corner of the reservoir. This leat would have lezbad the western side of the Smelt
Mill to a water wheel on the western side of thdl;hbwever, it presently stops short
of the mill and it is not certain if it originallgpontinued as a launder or if it has been
partially infilled. A further outfall channel wafiswn on the 1856 OS map extending
from the south-eastern corner of the reservoirladdo a small structure / pond then
near Tullis Cote Farm, but is now underneath thetieg farm buildings. There is
only limited survival of this channel and comprisedroad leat (Sit&6) which is
overlain by the Condenser Flue and the main triaekidently only had a short life,
as it was not depicted on the 1866 mine plan.

w

Plate 52: The extant section of the dam (S@ewhich has been breached

The water supply for the New Smelt Mill was augneeinby a network of streams
(Site 22) which are often canalised in places and whichsargced from a series of
springs surfacing on the hillside at the north-wastedge of the study area. In the
1856 OS map only two springs were exploited, bigubsequent mapping (1866 and
1899) a greater number of springs were used. Therlsections of the stream
channel had clearly been canalised and had stwe¢ted sides. At the south-east end
of the channel it was shown (on the OS 1856 mapyimg with the (Site76) to the
south of the reservoir (Sit80); however, there is no sign of this section of the

For the use of English Heritage © OA North: June 2016



Keld Heads Lead Mines and Smelt Mill, Wensleydaleh#@eology Survey Report 83

9.2
9.2.1

canalised stream on the ground and instead it Wwssreed to extend straight into the
reservoir (Sit@©1).

THE WATER SYSTEM IN 1866(FIGs 14,15,16,17,18,20,34 AND 36)

1866 Mine Map:by the time of the 1866 map, some 10 years afterQi first
edition map, there had been some notable changasipally the construction of a
number of reservoirs which would have provided aemeliable water supply. The
most substantial of these was the large resen®ite (28, Plate 53) in the
northern/central part of the area of upper workiraggl which would have powered
both the New Smelt Mill and the Condenser Houses Tha large, sub-rectangular
reservoir cut into the hillside, which measuresraginately 82m long by 41m wide
and has a large, well-defined dam surrounding»alept the upslope side. The dam
had battered stone walls on both sides and a dfatand was a very substantial
earthwork; its proximity to aditd6, 19 and 20, suggesting that it used spoil from
these adits in its construction. It was fed by matised stream (Site4) and by drains
leading from three drainage adit$§, 19 and 20. There are outflows on both the
western and eastern sides (the latter being viaow-aollapsed culvert). The
westernmost of these (Si#d) is a canalised channel and at the time of thé 18&p
merged with that from the springs to the north-wesid then bypassed the lower
reservoir (Site90) before feeding the New Smelt Mill water wheel gigaunder. The
easternmost outfall re-used the channel (i that had formerly led directly
between Aditl9 and the lower reservoir (Sig8). Extending from the eastern outfall
of the reservoir was a line of five, small rectalagstone-constructed bases (Site
113 running for approximately 15m west-north-westlesmith-east (Plate 54).
These are the surviving remains of a foundation gowooden launder that led
downslope to launder ba&@8b, and which fed the Condenser House. The 1866 map
shows this launder, but no longer shows a direaonheotion between laund&08b
and Keldheads Gill, which may suggest that the sufi@m Reservoir28 had
completely replaced the supply from the gill. Hoeewhe 1891 OS map shows the
leat (Site107) to Keldheads Gill in place, and it is possibleerefore, that its
omission on the 1866 map was a cartographic eatbier than an indication that it
was no longer in use.
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Plate 54: Two of the rectangular stone bases (38esupporting a launder that
would have taken water from the large reservoite(®3) to the Condenser House
(Site102

9.2.2 A further reservoir (Sit¢1) had been constructed by the time of the 1866 tmalpe
south of the New Smelt Mill and entailed the comstion of a dam across the narrow
valley containing Keldheads Gill. The reservoir nostly silted-up and extends
across the entire width of a large, narrow, nodiils gully, and measures 65.5m by
36m. It was fed from Keldheads Gill which is in abterranean culvert running
beneath the New Smelt Mill (SitE34), via two apertures in a small retaining wall
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9.3
9.3.1

9.3.2

(Site 71b). The dam (Sitef1a had stone retaining walls on both sides, with the
downslope being battered back, but has now beeathee. There is a brick-founded
overflow channel on the western side of the reserifdne reservoir was intended to
provide a head of water, via a series of leatse§%i8-70 that would supply the
wheel-pit (Site65) for the adjacent airshaft in the main adit, ameb grovide a
supply of water for the dressing floors.

THE WATER SYSTEM AT THE END OF THE MINES LIFE

1898 Mapping: by the time of the 1898 OS mapping, the wateresgshad not
changed significantly. A bypass channel (Si® had been constructed around the
north and west sides of the large reservoir (38e linking the drainage adits to the
western canalised channel (S24). This would probably also have been supplied by
a leat (Siteld) that extended from the north-western limits of gtudy area. The
lower end of the Sit@4 canalised stream had, by this date, been modsfethat it
fed directly into the Sit®0 reservoir, rather than bypassing it, as it presfipunad
done.

A further leat (Sitel23g was established between the drain from Aditand leat
107, and was evident as a slight linear depressionviias, in places, embanked up
on its southern side. It would have provided a sufgr the Condenser House that
bypassed the large reservoir and was at a higtierdal so providing a greater head
of water to drive the condenser wheel. In addit@mother leat (Sitd21) ran from
Adit 19to the sunken building adjacent to the Condenserskigite 117. It skirted
the east side of the large reservoir (2@ as a gully and continued downslope as an
embanked feature. It is possible that this feapweedates the large reservoir as the
north-east corner of the reservoir seems to respeclignment of the leat.
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10. ANCILLARY STRUCTURES

10.1 TwWeNTIETH CENTURY QUARRYING ELEMENTS (FIGS 12,13,15AND 34)

10.1.1 The Five Yard limestone and sandstone beds wete dumdrried extensively around
Preston under Scar. Preston-under-Scar limestoagyguocated north-west of the
property, was started in the 1890s in a piecemealn@r, with owners who combined
both farming and quarrying. It was not until 192attthe site was worked on a truly
commercial scale by the Wensley Lime Co Ltd, topdyphigh grade stone to
steelworks of the parent company Cargo Fleet Iran L& of Middlesborough
(Johnson 2002, 155). As part of the extraction @se¢ the stone was manoeuvred
from the crushing plant to storage bunkers immedjanorth of the quarry. It was
then transported, via a 1000 yard aerial ropewds (31) running down through the
area of Keld Heads lead mine, to a loading stat®te 140) (just east of the Preston
under Scar Wastewater Treatment Works (WwTW) oidiag of the North Eastern
Railway (N.E.R.) railway near Wensley Statiohid). The only other quarry related
feature found within the property is the explosisese (Site2) which was necessarily
placed a significant distance away from the actjvarry workings. After several
changes in ownership the quarry ceased extractia972.

10.1.2 Aerial Ropeway:the alignment of the aerial ropeway (Sli41), first depicted upon
the 1953-58 OS mapping, runs diagonally downsldpeugh the study area. The
extant sites include three concrete bases, eachkistiog of four square concrete
supports, for the foundations of the aerial ropewayers (Sitesl, 4 and103 Plate
55). In addition, broken sections of twisted matape litter the floor along the
alignment of the ropeway. The aerial ropeway wagirtally a single rope system that
carried 52 buckets (Johnson 2002, 155).

{

Plate 55: Concrete Aerial Ropeway Base (8)te
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10.1.3 Explosives Store (Site 2}his is a single-storey, two-celled rectangulatding (Plate
56). It is 9m long by 4m wide with mortared storenstruction and has a slightly
pitched concrete slab roof. There is a doorway he south gable end and a
window/hole in north gable.

Wi S

Plate 56: Preston-under-Scar Quarry ExplosiveseSfite2)

10.1.4 Other Commercial Quarrying:another un-named small-scale commercial quarry
located to the west of Tullis Cote farmstead haglibeby 1946. This is depicted upon
the 1953-8 OS mapping and replaced an area ofradltt gardens depicted upon
earlier mapping. The quarry waste, forming largeildpeaps from the enterprise, was
tipped onto the ruins of the Keld Heads Smelt M8pensley 2014, 147). Aerial
photographs from the English Heritage Archives destrated the extent of quarrying
in the 1940s and 1950s in this area.

10.1.5 There are several other small-scale surface qeawiech were once used for local
needs throughout the undulating terrain of theysar@a. There is one large cliff face
located behind the Engine House (Sit)). The quarries are all cut into the natural
craggy hillsides, for the most part in the upperkims (Sites98 and119), and one
example has been quarried through the earliestva@s®n the property, which was
originally used to power the Old Smelt Mill (S

10.2 TWwENTIETH CENTURY POWER HOUSE (FIGS 21 AND 29)

10.2.1 In the early twentieth century the mine building¥ald Heads were remodelled, and
a red brick power house was built (Spensley 204%).1This is what is now the Old
Powerhouse Garage located in the area of the ehdiese teams (Si#8; Plate 57).
The structure is rectangular, single-celled andpen to the roof. The red brick
constructed walls are very thick, and it has aarmdl concrete floor. There is an RSJ
on the door in the south elevation and above itched slate roof. A wooden louvered
ventilation system is present on the apex of tlod. rbhree large windows are present

For the use of English Heritage © OA North: June 2016



Keld Heads Lead Mines and Smelt Mill, Wensleydaleh@eology Survey Report 88

on the eastern wall elevation. Local knowledgeest#itat the original engine base was
present before the concrete floor was laid down tf@ garage in the 1980s. A
concrete flue heads north from the structure aradtéshed to the chimney adjacent to
the Boiler House (Sitg3).

10.2.2 A modern RSJ-framed lean-to with corrugated wadldocated on the west of the
power house (Sitd9). Local knowledge states that it once housed twitets to
power the engine for the aerial ropeway and woualehprovided electrical power for
the limestone quarry. The structure has an inspegit for the garage, but there is no
surviving evidence of footings for the boilers.

. ,_.-f.

Plate 57: Electricity generating house (S8
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11. MANAGEMENT RECOMMENDATIONS

111
1111

11.1.2

11.1.3

1114

11.2
11.2.1

INTRODUCTION

Recommendations for ongoing management, consenvatid interpretation of the

archaeological resource has been identified foh deitage asset within the study
area, and in the following sections are set oumttecally in line with the various

elements discussed in the previous descriptivetehaections 4-10

General Threatsthere are a number of threats and issues thatdrairapact across
the whole lead mining complex, and these are desdrnere, but are elaborated on
in the individual sections. The basic managemertseas discussed with Historic
England, are to stabilise the existing structured anonuments, to prevent the
decline in the condition, but not necessarily tglement more costly and time
consuming restoration works to the monuments. Theralso a need to provide
targeted opportunities for outreach, which woulda#gnimproving the visitor
experience in some areas, but to restrict accesthenr. It is proposed that this would
mean opening up the area around the Engine Hous®am Adit, ensuring that the
sites are safe for visitors, and to provide infatiora panels on the site for the
visiting public. At the same time, paths would laianalised across the northern
area to restrict access.

One of the most notable threats across the ovaradl and particular to the north, is
the woodland. This is recent scrub, and while thenature growth will not have a
significant impact at present, as the trees rapjbw to maturity the root damage
will steadily increase with the potential to damagederlying archaeological
deposits and also destabilise structures. Wheretrges are growing from the
archaeological monuments, there is a need to em thack (without disturbing the
extant root structure), and to poison them to prevegrowth. While the trees need
to be removed from the monuments, they can be casestructively to restrict the
movement of visitors. By keeping trees off the mfatpaths, but allowing rapid
tree growth adjacent to the footpaths will in effexeate corridors that will
concentrate visitor pressure along the footpaths,

The structural remains, which include the SmeltlMilondenser Flue, Condenser
House, Engine House, Boiler House, chimney, andelpi¢ are in a fragile state,

and have the potential to rapidly deteriorate. Astgbilisation works on these
structures can be time consuming and costly, aacetimay be a need to prioritise
consolidation works to those structures with gretateeed. It is therefore

recommended that a structural survey is undertakémese buildings and structures
to define its condition and to establish priorities

EARLY ACTIVITY - SHAFTS AND ADITS

The early activity on the property is a relativediable archaeological resource,
comprising, for the most part, earthworks assodiatéth shaft workings, some
guarrying and ancillary sites. There should be str@e management, particularly
where root action is directly encroaching onto #teafts and other sensitive
earthwork sites, and this would entail the selectemoval and thinning of the trees.
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11.2.2

11.2.3

11.3
11.3.1

11.3.2

11.3.3

11.34

11.3.5

Casual visitor access to the upper workings mayl rieebe actively discouraged.
This would be to limit further site erosion and,some cases, on health and safety
grounds where there is steep/uneven terrain andjedams shafts/adits. Tree
management could be used to keep relatively desreerss of undergrowth near to
the pathways running through the upper workingslisztourage casual rambling
through the area; however, this woodland shouldinbareas away from extant
monuments.

The stone entrances of each drainage adit locatdteiupper workings may need to
be consolidated to stop further erosion (Sit6s19 and20). One of the adits (Site

20) has been partially rebuilt in the past but isdming dilapidated and would

benefit from further consolidation. There is oniyited access into the adits, either
because of partial collapse or because there isep flow of drainage waters out
from the adit mouths. Any access to the adits woeitplire specialist equipment and
would discourage the casual visitor. There woudugh, be a case for erecting
fencing around the adits to prevent visitor acd¢esbe adits and to limit any public

liability.

MaIN ADIT AREA

Associated with the main adit is the largest numiddestanding buildings associated
with the lead mines. Some of these, such as thetdgdouse and Workshops are
occupied, and have accordingly been maintainedamedn good condition. Other
structures are unroofed and in a state of decalirenudes the wheel-pit, the Engine
House, the Boiler House, the main adit vault, dreldhimney pit (Site§2, 53, 55,
65 and 68). These buildings are inherently fragile and cobtl subject to rapid
deterioration, and even collapse, if they are natintained. With further
deterioration they may also become a health aretysafk to the general public who
visit and use the site, warranting either expengpairs or demolition. It is
recommended that a structural survey is undertakexl the standing buildings, to
assess the needs for consolidation and to prietitis stabilisation works.

In addition it is recommended that Level 3 buildisgrveys (English Heritage
2006b) be undertaken of these Grade Il Listed &iras as this would provide a
mitigative record of the buildings in advance oy @onsolidation or decay.

Vegetation clearance directly upon, and immediageljacent to, the Engine House,
Boiler House and chimney may be required followgdalscheme of consolidation
work in light of any structural surveys. There ikar cracking on some wall
elevations and, as the structures are coveredgetaton and are unroofed, they are
clearly under threat of erosion. At the very le&gtiire management of the sites may
require capping on top of standing wall elevatiémdimit further erosion, but this
would be subject to the structural survey.

The roof of the vaulted tunnel (Si&) leading into the Engine House is partially
collapsing; this needs to be assessed and subjabetstructural survey and may
need consolidating. The concrete flue (Shka) leading up to the chimney is
fractured and is a hazard, and may need cappirgoeiicrete.

The wheel-pit (Sité5) is in danger of collapse as it is no longer updered and has
been temporarily braced with a series of woodermpasup. Consolidation work here
should focus on filling the aperture half full withbble to support the structure from
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11.3.6

11.3.7

11.3.8

11.3.9

future collapse, but would also necessitate thieilsation of the exposed masonry
above the fill level. Leaving the wheel-pit halflfwould not necessarily mask the
original form/function of the structure, but wouhdinimise the pressures on it and
would pose an economical means to preserve thgritytef the structure.

Consolidation work is required to stabilise theamgihg wall and railings on
Keldheads Lane (Sitg4) running past the Engine House. The wall has lezeded
by trees growing through the top, displacing thenes, and the railings have also
been dislodged.

The main adit vault (Sit&5) is open and is internally accessible for a distan
although the condition of the adit vault needsémbsessed by a structural survey; it
is likely that there would be a need to restriciter access for health and safety
reasons. This should entail the erection of a,grierted a little way into the adit
tunnel so that the barrier is not visible from a#s Consolidation work is also
needed on the stonework of the main adit mouth samdounding retaining walls
(Site55).

There is little surface evidence surviving for threne shaft (Sitel27) located
between the wheel-pit and Engine House, and tlseaeneed to ascertain if this has
been infilled or capped; if the latter, the strénghd resilience of such a cap over
what could be a substantial void would need to rbestigated. Probing may be
required to identify the structure/nature of angpmiag over the shatft.

Public access to this area is particularly sersitdpecause of the relatively high
footfall of visitors passing through on the footpaVisitors themselves may cause
some minimal damage to what are relatively stumdaeological structures in this
area. The main concern is health and safety frositovi access to unsafe
structures/areas. At the simplest/cheapest lewnelrig is required to limit/discourage
access. This should be undertaken west of thevawlith to stop access to the area of
the wheel-pit (Site65), infilled shaft (Sitel27) and the tunnel (Sité7) into the
Engine House. Fencing is also required on the neest corner of the Engine House
(Site 68), as there is a steep drop into the structureciRgrmay also be required on
the west side of Keldheads Lane (SH4) where it passes the Engine House
depending upon any remedial consolidation repaiithé retaining wall on the west
side.

11.3.10 This area contains the most visible and, to theegdmpublic, easy to understand

11.4
114.1

11.4.2

archaeological remains on the property. Given #hatively high footfall of visitors

passing through the area along Keldheads Lanewthudd provide the ideal location
to place an interpretation panel, which would exkpléhe history and visible
archaeology of the mines.

$oIL HEAPS AND DRESSING FLOOR

The spoil heaps are extensive and robust featuitbslittie impact from ongoing
erosion. One end of spoil hed@ has been quarried away for hardcore/aggregate
extraction, an activity which should be activelgauraged in future; however, fly-
tipping, adding new layer of rubble, seems to prdgde of greatest concern for the
management of this area.

There are some fragile remains of the section ibkag running east/west through
the spoil heaps (Si#l) consisting of two areas of wooden sleepers @lteandb);
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11.4.3

1144

11.5
1151

11.5.2

11.5.3

1154

however, these elements are of relatively low ingare given their later date. The
mine wagon in the same area (part of 8ité) should be moved from it's present
location and could be renovated and be placedeatthin adit mouth (Sitg5) to aid
future interpretation on the site.

The fragmentary remains of the dressing floorse§S38 and 38) are particularly
important, and they survive almost entirely as sulface remains covered with fine
silt waste. Tree clearance may be required if greyon top of known archaeological
structures (the wheel-pit and buddles). The areanbapreviously been identified as
containing significant archaeological remains, dmé silt waste covering sub-
surface features is particularly fragile to surfasesion. There is some potential
future threat of dumping, earth movement and seoEgnaterials from surrounding
businesses in this area. The area should be daearaad fenced off to protect the
remains.

Vegetation clearance, followed by consolidation kyomay be required on the
extant, but fragmentary, retaining walls for theshing floors (Site44 and50) and
on the adjacent bouse team walls in this areaq&#le and480).

NEw SMELT MILL AND PEAT STORE

This area contains some of most important archgex@belements surviving on the
site, but they are in turn very fragmentary andjifeain nature and visibly little is
exposed at the surface as most of the mill is Huueder later quarrying spoil.
Consequently, there is little need for an intergien panel at this location.

The structural integrity of the culverted tunnelt¢SL34), carrying Keldheads Gill
beneath the Smelt Mill and down south to the outfld reservoir71b, needs to be
ascertained. Visible damage is limited to parthaf dre bin wall at the north end of
the New Smelt Mill, which has collapsed into thartal. Any future collapse of this
tunnel may lead to a backflow of water that cowddult in flooding/erosion of the
site, and could have a catastrophic impact uporsthelt Mill and any structures up
stream. Specialist inspection of the full length tife culverted tunnel is
recommended. Some consolidation works will be meguafter a structural survey of
the culverted tunnel on the north elevation walthe ore bin (Sit&5a) where it has
collapsed into the underlying tunnel beneath, aralélear health and safety issue.

There is a need to clear tree cover on, and imrteddiasurrounding, the
structures/walls of the New Smelt Mill ore binstéSi75a75d) and on the individual
Condenser Flues (Si6g).

A screen of vegetation should be retained neahe¢opublic footpath leading north
from Keldheads Lane in order to discourage casublip access onto the fragile
and, in some cases, unstable remains in this Birestable capping stones and side
walls of some of the Condenser Flues channels §8iteand 6g) will need to be
consolidated or, if that is not possible, removasl,they pose a clear health and
safety hazard. The structure of the Grade Il Ligiedt store (Sit&3) is intact and
has been re-roofed; at present, there are no obissues with it.
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11.6
116.1

11.6.2

11.6.3

1164

11.7
11.71

11.7.2

11.7.3

11.8
11.8.1

OLD SMELT MILL , CONDENSING FLUE AND CONDENSER

The Condenser Flue is a very visual and important @f the complex, and should
be consolidated and opened up to enable visit@erton, where it is in proximity
to the main path. Vegetation removal should be tiaken primarily directly on, or
adjacent to, the extant built archaeological stmeg and earthwork (Sitée 102
and 117) so as to minimise root damage. However, tree vamshould also be
considered across the wider area containing theS@ldIt Mill/Condenser House, so
as to open up the area, up for public view. Inwheéer area the Condenser Flue
sections are less well-defined, so vegetation ates should only be undertaken
where the trees directly impact the structure.

Following on from vegetation removal, further colndation works should be
undertaken upon the built structures, so as togmteor minimise future decay, but
this would also enhance the interpretation of ike €onsolidation or rebuilding of
the one extant well-defined section of double Cowsde Flue by the Condenser
House should be undertaken (3®, and the west elevation wall of the Condenser
House needs repointing.

An interpretation panel could be located here atjtimction of two footpaths where
it would be useful to identify the significant, wekeserved archaeological remains
and to highlight the significance of the condensilug and the early adits in the
immediate vicinity.

There is potential for a programme of communityassation and geophysical survey
in the area of the Condenser House (%@ and adjacent sunken building (Site
117) to try to elucidate the chronology of structur@s the site; this may find
surviving sub-surface elements of the Old Smelt (ite 144).

WATER SUPPLY

An assessment should be made of the fluid dynaatittse water catchment running
through the property, as today all phases of waipply eventually concentrate in a
pinch point at the culverted tunnel under the Srvelk (Site 134). Future flooding
may be an issue, as is the structural integritheftunnel itself $ection 11.53

There is clear damage to the north of the studs areéhe upper area of workings
where two deep channels have been created byanbsireams, and surface run-off.
They have impacted upon various earthworks, inidar some elements of the
Condenser Flue (Sitéb). In addition, there are some modern drainage roélan
cutting above the drainage adits (Sit®@sand20).

There is little need to clear vegetation from wa@pply elements, although areas of
extant retaining walls on tributary streams shobkl cleared and retained. In
addition, the structural integrity of both largei@x reservoirs with unbreached dams
(Sites28 and71) should be assessed, and future tree clearancdéenageded upon
the dam edges themselves to stop further deteoarat

ANCILLARY QUARRY STRUCTURES

The surviving quarrying elements on the prigpare relatively robust features and
includes the concrete bases for the aerial rope(@igs 1, 4 and 103 and the
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explosives store (Site2). As individual features they have relatively Idtt
archaeological value, given their late date ang thest date the lead working. The
explosives store may need securing with a new dodran opening in the north wall
elevation needs infilling.
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APPENDIX 1: PROJECT BRIEF

&

ENGLISH HERITAGE
SPECIFICATION

Archaeological and condition survey of Keld Heads lead mine and smelt
miill, Preston-under-5car, Wensleydale, North Yorkshire.

SUMMARY

English Heritage is inviting quotations for an archaeological survey and investigation at Level
2 and 3 standard (Ainsworth et al 2007) to record and interpret the earthworks and
remaining above-ground structures of the Keld Heads lead mine and smelt mill complex.
This work is required to guide and support English Heritage and the Bolton Castle Estate in
the development of a long-term management plan for the scheduled monument. The main
product of this investigation will be an analytical report, induding both schematic and
detailed plans of the physical remains, supported by documentary research.

| BACKGROUND
I.1 Location

The Keld Heads lead mine and mill complex is located some 800m east of the village of
Preston-under-Scar in Wensleydale (Figure |). Two areas of the site, north and south of
Tullis Cote, are designated as a scheduled monument (NHLE 1014763). The larger, northern
part is centred at SE 0774 9114, the smaller southern part at S5E 0793 9077. Two buildings
within the complex are also Listed, both at Grade ll: the engine house (with chimney)
located in the southern scheduled area (MHLE 1179229 ) and the peat store (NHLE
1130869) in the northern area.

1.2 Circumstances leading to the Requirement

The Keld Heads complex was scheduled in 1996 primarily to protect the significant remains
of the |9%-century lead mine and processing works, including several structures regarded as
the most technologically advanced in the country for the time. The site is also important as

the only mine in Wensleydale with a documentary presence in the medieval period.

The present condition of the complex is a matter of considerable concern. Planted and self-
seeded woodland has taken over much of the site, and the built structures, some
abandoned, others largely demolished, have deteriorated to a serious degree. The scheduled
monument with its integral Listed Buildings (specifically the engine house) is noted as priority
on the Heritage at Risk Register (English Heritage 2013). A recent Options Appraisal for the
landowner, the Castle Bolton Estate, looked at potential reuse of the Listed Buildings (the
engine house and peat store), and a conservation assessment and building survey record for
both of these exists (Atkins 2012). There is, however, currently no measured survey of the
wider site, which includes nationally significant remains of the smelt mill, the condenser
house, the adjacent flue system and many other features.

In order to inform better management it is essential that a complete survey of the whole of
the site is undertaken. This will enable the creation of a long term management plan which
will allow English Heritage, in partnership with the Bolton Castle Estate, to address the
range of current management problems.
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1.3 Description of the site

Lead was mined from the Keld Heads area in the |2% century and in the |3% century the
mines provided material for the roof of Jervaulx Abbey. By the early 194 century the
accessible veins had become exhausted, but a series of long levels driven into the hillside
after 1823 brought the mine back to prosperity. A smelt mill complex built in the early to
mid-19% century was extended in |855 to become what was considered at the time to be
the most advanced example in the country. In the latter part of the |9% century the cost of
pumping the lower levels combined with the fall in the value of lead to render the mine
uneconomical, and finally forced its closure in about |888.

A large part of the Keld Heads complex is designated as a scheduled monument {(MHLE
1014763) in two areas which encompass the more visible and obviously significant aspects of
the site (Figures | and 2). To the south, the smaller scheduled area contains a standing
chimney and a roofless engine house with adjacent stables/boiler house (both Listed Grade
11}, 2 tunnel for the connecting rods descending to the mine, a water wheel pit and the lower
adit entrance,

The larger scheduled area to the north, within Condenser Wood, contains the footings and
other remains of the smelt mill, originally measuring some 20m by 10m, which housed a
bellows and water wheel at the west end, and two ore hearths on the north-east wall. This
was extended in 1855 to include a third ore hearth on the north side. Stone vaulted or
capped built flues run north across the site from these works, beyond the wood (and the
area of present interest) for a further 3km to a chimney at Cobscar. Within the scheduled
area, about |00m north of the smelt mill, the combined flue entered the condenser house
where lead particles were removed from the fumes. Parts of the stone building which
housed a water wheel and pumps for drawing the fumes survive alongside various settling
tanks and watercourses. The formerly attached Stokoe Condenser (a timber structure
containing a series of dampened screens and partitions) has left only slight traces. The
northern area also contains a substantial reservoir and a series of smaller tanks used to
collect water from mine drains, natural stream and springs, as well as various leats which
supplied the water wheel at the smelt mill and condenser house. A peat store (Listed Grade
1), roofed and still in agricultural use, stands within the northern scheduled area ¢.30m south
of the mill.

The scheduled areas cover approximately 6.6ha, but while these areas encompass most of
the more important archaeological remains, they do not equate to the whole area relevant
to the site's history and development. The survey is therefore required to cover a
somewhat larger area (10.3ha) as shown on Figure 2 and described below. The required
level of survey in each part of the site varies according to the nature of the archaeological
remains and the requirements for the management plan. This is also defined below.

2 SURVEY SPECIFICATIONS

The survey levels referred to below are those described in Ainsworth et al 2007, unless
stated otherwise,

2.1 Area A

A level 2 survey is required to encompass the area south of the track to characterise the
extensive spoil heaps deposited toward the railway line. The spoil heaps do not require
detailed survey, merely outlines sufficient to depict their general composition, extent,
sequence and mass (i.e. a broad calculation based on extent and height)

2.2 Area B, including smaller scheduled monument area.
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The scheduled area within Area B requires a detailed Level 3 survey (1:1000 scale) to
provide accurate locations and extents of the structures (chimney, wheel-pit, engine house
and stables/boiler house) as well as a hachured earthwork survey of the adit approach and
details of the associated leats and conduits. The lines of communicating features such as the
flat rods tunnels (where detectable) must be included. The plan should also provide an
indication of the general fall of ground; broad contours are acceptable.

The engine house must also be planned to a larger scale (1:100 or larger) to capture details
of the internal engine bed. All the buildings must be photographed and described in terms of
their date, purpose and evolution {to the Historic Building level 3 standard defined by
Menuge et al 2006). Elevations drawings are not required for the present project

Outside the scheduled area, within Area B, a Level 2 survey (1:2,500 scale, schematic rather
than hachured) is required to mark the positions of water courses and tracks, including the
various leats and conduits which supplied the water wheel from the Wensley brook, and
may also have served the later engine. The Level 2 survey should also include an outline plan
of the adjacent house (presently roofed and tenanted) and associated outbuildings and
workshop, which appear to have formerly served a purpose within the mining complex.
These buildings require a photographic record as well as a written description/
interpretation, but their investigation is not expected to be particularly detailed.

2.3 AreaC

This small triangle of woodland (Area ) requires a Level 2 survey to locate and mark the
extent of at least two shaft mounds or shafts, and any other related industrial remains.

2.4 Area D, including the larger scheduled area

The entire area, including the scheduled part, extending from the peat store to the south to
the explosives store to the north, requires a Level 2 survey: identifying the position,
orientation and extent of all industrial features. These include several shaft mounds and
dressing areas, two reservoirs (one water filled), a complex of leats, drains and other
channels {some draining from an adit in the northern part of the area to feed a 20%-century
water supply system), several building footprints, a limestone quarry and areas of quarry
waste, The area also includes the remains of stanchions and other evidence relating to an
aerial ropeway which formerly linked a quarry further north with the railway to the south.
A photographic record and a written record detailing date, function and condition is
required for each of the above. The courses of the YWensley Brook and the Keldheads Gill
should also be plotted, together with the routes of present and former footpaths and
trackways.

The explosives store at the north of Area D and the peat store (Listed Grade ll) to the
south require photographic records, accurate outline plans (Level 2), and descriptions and
interpretation to historic building Level 3 (Menuge et al 2006) .

The smelt works, to the north of the peat store, is perhaps (with the condenser house) the
most significant structure in the northern part of the works. A Level 3 survey (1:500 scale
or better) is required to identify the position/function of those parts of the building which
remain visible amongst the overburden of dumped quarried stone, and to identify particular
areas of conservation concern where erosion and collapse are particularly noticeable and
consolidation and other repairs are required. The quarried stone piles need not be surveyed
in great detail, although it is important to mark their extent and character.
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The same level of detail is required for the condenser building with a view to comparing the
structure’s plan with any surviving records (the Stokoe Condenser patent application
perhaps!) and to provide material which may in future assist with an elevation/cut-away
reconstruction drawing for interpretation purposes. Again, condition issues must be noted,
as the masonry remains of the condenser house are to be repaired.

The section of flue immediately adjacent to the condenser house should be included in the
Level 3 survey, as far south as short roofed section (also due for repair). Elsewhere Level 2
survey is sufficient for the sections of flue between the smelt works and the condenser
house and its continuation to the north-west. However, it is important to identify changes in
the character of the flue, including those sections where it appears as a double flue, and to
scrutinise the points where it intersects with other features. Photographs and written
descriptions are required to note good survival and areas of particular conservation
concern.

2.5 Documentary research

The project must include primary and secondary documentary research in order to place
the lead mine remains in context with their known historical development. In addition to the
standard works on Yorkshire lead mines and smelt mills, by authors such as Arthur Raistrick
Mike Gill, the investigators must consult original plans, records and photographs of the site
held by the North Yorkshire County Record Office and the Northern Mines Research
Society (NMRS). The archives of The Morthern Institute of Mining and Mechanical Engineers

(Mewcastle) may also repay investigation.
2.6 Collaboration

It is most important that the project involves the assistance and collaboration of the NMRS
and their researchers/authors with particular knowledge of this site. The NMRS
(http://www.nmrs.org.ukfcontact/indesx.html) should be contacted for discussions at the

outset of the project and encouraged to participate in the survey and the interpretation of
the results. The NMRS should be able to provide information about a forthcoming British
Mining report on mining in Wensleydale which includes some mention of Keld Heads. They
may also be able to supply information concerning a recent survey of part of the
unscheduled area to the south carried out in advance of works related to the railway.

With the assistance of English Heritage the project must engage with the Bolten Castle
Estate, and in particular with their woodland management staff, who should be invited to
participate in the latter stages of survey with a view to formulating an effective and
sympathetic felling regime related to areas of particular conservation concern (notably the
smelt mill, flue and condenser house) .

3 SITE CONDITIONS AND ACCESSIBILITY
3.1 Conditions

Area A is covered in light self-seeded woodland with a fringe of mature sycameore. The
scheduled area within Area B is open rough grass with patches of dense undergrowth. The
buildings were cleared by North Yorkshire County Council volunteers in 2005 to assist with
the condition survey, but considerable regeneration has taken place and access to the rear
{north) of engine house is particularly difficult. The area between the Wensley Brook and
the path to Tullis Cote is dense deciduous woodland. Area C is mixed woodland, mainly

deciduous. Area D (Condenser Wood) is a mixture of planted and self-seeded deciduous
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woodland with some small coniferous areas particularly to the west. {See Figure 3 for overall
woodland coverage).

The site contains many difficult surfaces, obstacles, drops and unstable masonry, the hazards
being particularly acute in the in the vicinity of the smelt works, wheel pit and engine house.
Mo underground investigation is required or advised. The site also contains at least one
body of deep water (the northern reservoir).

3.1 Accessibility

Given these conditions, the survey can only be carried out in winter when the foliage and
undergrowth is least dense Even so, GMNSS reception will be poor at best and largely
unobtainable, and the survey is likely to be carried out using Total Station or EDM, perhaps
supplemented by tape and offset. The survey must be tied to the Ordnance Survey grid as
described in Section 4.4.4 below. This will require GISS locations to be established on the

margins of the survey area.

Wehicle access to the site is possible along existing roads and tracks, although not within
Condenser Wood. The land is all part of the Bolton Castle Estate, although access may need
to be negotiated (particularly around the southern site} with individual tenants.

4. REQUIREMENTS
4.1 Quotations

English Heritage is seeking short quotation documents from prospective contractors,
providing details as set out below and in the accompanying invitation to quote letter. All
responses will be assessed in terms of cost, quality and timetable.

4.1.1 The following information must be supplied:
= A price for the work (excluding VAT).

= A timetable for the project, specifying duration of key stages such as research,
fieldwaork, analysis and report creation.

= A profile of the project team stating who will act as project manager and who will
be responsible for key aspects of the fieldwork, research and report production.
The profile should include brief statements of the team members' relevant
qualifications and experience.

= A brief method statement indicating the approaches and equipment which will be
employed to achieve the required project outcomes (see 4.3 below). This statement
may also include (if thought appropriate) suggestions to improve the original project
specifications

4.2 Available guidance

In preparing your quotation you should refer to the English Heritage's guidance publications
Understanding the Archaeology of Landscapes: a guide to goed recording practice {Ainsworth et al
2007) and Understanding Historic Buildings: @ guide to good recording practice (Menuge et al
2008), both of which can also be downloaded from the English Heritage website.
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4.3 Essential products and tasks:

4.3.1

4.3.4

4.35

An analytical field survey of the structures and earthworks within the areas
marked on Figure 2 (or an agreed variation of this area), to Levels 2 and 3 standard
as determined in Section 2 above and defined in Understanding the Archaeology of
Landscapes: @ guide to good recording practice (Ainsworth et al 2007) and
Understanding Historic Buildings: a guide to good recording practice I{Menuge et al 2006).
The survey product will include an overall schematic (Level 2) plan at 1:2500 scale as
well as more detailed (Level 3) hachured surveys shown as inserts or otherwise
included in the project report. The main plan must also be supplied in digital
AutoCAD 2012 (or earlier) format {(*.dwg or *.dxf). For the digital archive the
earthworks may be depicted either by hachures, or by linework which differentiates
between the top and bottom of slopes and makes explicit the stratigraphic relations
between features. There is no requirement for full ground modelling of the
earthwaorks, although depiction of contours at an appropriate interval to show the
relationship of the remains to the natural topography is generally advisable.

A descriptive and analytical report integrating the results of the field survey with
documentary research, to be completed to English Heritage Level 3 standard
(Ainsworth et al 2007) incorporating surveys at levels 2 and 3 as described in
Section 2 above. Ten hard copies of the report are required, plus a print-resolution
PDF version.

The survey should identify on the 1:2500 plan areas which require active tree
management in order to safeguard archaeological remains, and identify locations
where the condition of standing remains and buildings (described in the report) gives
cause for concern,

The project timetable must allow time for staff involved in the survey to discuss
progress with representatives from English Heritage. These will typically involve
three occasions: an initial site visit to discuss the scope of the survey, a second visit
to review findings at or near completion of fieldwork, and a final discussion when
the report reaches an advanced draft (see attached Specifications and Guidance for
Contracters section 1.3).

In the latter stage of the fieldwork it will be necessary to collaborate with English
Heritage and the Bolton Estate staff in the identification and recording of areas
where tree management is required to safeguard elements of the site (notably the
smelt mill, condenser house and flue system). This may be combined with the
second discussion point mentioned in 4.3.5 above.

4.4 Additional points

4.4.1

44.2

Site visits. Contractors may wish to make an initial site visit to gather information
prior to formulating a quote. If a contractor chooses to submit a quote without the
benefit of a field visit English Heritage will not accept responsibility for any difficulties
encountered subsequently which could have been anticipated had a visit been
undertaken in advance. Areas B and D are reasonably accessible via public and
permissive paths, including a woodland walk in D). Visits to other areas will require
advance notification to the landowners, via English Heritage.

English Heritage is able to provide low resolution Lidar imagery of the site in order
to assist in the broad location of features within woodland (see Figure 4). This is
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provided under licence and may not be retained or used for any purpose other than
the present project

4.4.3 The survey report must include a methodology statement, preferably as an appendix,
briefly outlining (a) the equipment used to compile the earthwork survey plans (b)
the method used to calibrate these surveys to the OS5 national Grid (c) a description
of the software used to compile the survey and the report including illustrations.

4.4.4 English Heritage reserves the right to include appropriate reports in its Research
Department Report Series.

4.4.5 ltis the policy of English Heritage to reserve reproduction rights on all Intellectual
Property produced in the course of an English Heritage contract. However, we will
seek agreement with the contractor to extend or share those rights should the
material be required for purposes other than those envisaged in this Specification
{academic publication, for example).

4.4.6 There is no requirement for permanent survey markers to be established on site.
However, the successful contractor should locate their survey within the Mational
Grid (OSTNO2Z) to minimum accuracies of 20mm in plan and 30mm in height.

5 TIMESCALE

*  (Quotation documents, submitted by e-mail, are required by S5pm Friday 28+
MNovember 2014,

*  Anadvanced copy of the draft report must be submitted no later than Tuesday 10
March 2015. The final report and other digital products must be submitted by |5+
April 2015.

6 HEALTH & SAFETY

As mentioned in the site conditions above (Section 3.1) the complex presents numerous
hazards, including dense undergrowth, uneven surfaces, surface rubble, unguarded drops,
unstable masonry and open water. Work in and around the site should be undertaken
cautiously, and special care should be taken in the vicinity of the smelt mill, engine house,
wheel pit and reservoir. It remains the responsibility of the appointed contractor to carry
out a full risk assessment before commencing the fieldwork.

7 LIABILITY

The successful contractor will be required to provide proof of public/employers liability
insurance in relation to the fieldwork activities outlined in this Specification.

8 ENGLISH HERITAGE CONTACTS

Further inguiries regarding the project should be addressed to Yvonne Luke, Heritage at
Risk Project Officer, English Heritage, 37 tanner Row, York YOI 6WP, 07770 568097,
yvonne.luke@english-heritage.org.uk

Quotations should be e-mailed to Yvonne Luke in the manner specified in the accompanying
invitation to quote letter,
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Figure 2. Areas (A-D) with specific survey requirements (yellow) and scheduled areas (pink).
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APPENDIX 2: PROJECT DESIGN

11
111

1.1.2

1.2
121

1.2.2

1.2.3

1.2.4

125

1.3
1.3.3

INTRODUCTION
PROJECT BACKGROUND

English Heritage have requested that OA North sulpnoiposals for an archaeological and condition
survey of the Keld Heads lead mine and Smelt Mithplex (SE 0793 9077). The survey is required to
inform a management plan for the scheduled monunteatts of the Keld Heads complex are
scheduled (NHLE 1014763); within the scheduled siea two listed buildings: the Engine House and
chimney (NHLE 1179229) and the peat store (NHLEGBB®). It is intended that the survey provides
the basis for a future programme of conservatiorkevand site management.

English Heritage has issued a brief for thevesy that is required to undertake Level 2 or Le¥e
surveys (English Heritage 2007) of the overall Erape, with the more detailed surveys concentrating
on the scheduled areas which have the greater eaitypincluding areas of Smelt Mill and Engine
House complex. There is also a requirement for taildd documentary study which encompasses
previous work on the site. The main output willdyeanalytical report, survey drawings, and gazettee

ARCHAEOLOGICAL BACKGROUND

Keld Heads:lead was first mined here from the twelfth centand had an extended life continuing
into the post-medieval period. By 1823 the minesewmecoming exhausted but a series of long adit
levels were driven into the hillside that were atwlerestore prosperity to the mine. The Smelt Mill
complex was built in the early to mid nineteentimtoey and was extended in 1855, and at the time
was considered to be the most advanced in the ouhdwards the end of the nineteenth century
flooding of the lower levels of the mine added #igant pumping costs, which, combined with a fall
in the value of smelted lead, resulted in the glesf the mine and mill it1888. The peat store and
lead mine buildings are Listed Grade Il

The Keld Heads lead Smelt Mill and mine carptomprises a mine, with associated engine house,
and a Smelt Mill with a condensing flue and condemshamber extending north. The mine complex

includes the remains of an engine house, chimrtaples, and a wheelpit. The Engine House had
connecting rods extending down the mine shaft angesl to pump and drive winding gear.

The remains of the Smelt Mill building arewnonostly buried by quarry waste, and from it the
condensing flue extended northwards to a chimnetherhillside above. In 1855 the Smelt Mill was
extended with the addition of a further hearth. Ab®20m from the Smelt Mill was a Condenser
House, comprising a stone building, housing a watleeel, and a wooden structure with the flue
extending between them. The heavy lead materialcmasiensed in Stokoe Condensers. The wheel
house survives as a ruined building, partly buitbithe hillside, and the tail race survives asoaes
culvert extending south to discharge into the bdtie wooden condenser building no longer survives
above ground level.

The peat store stands as a roofed buildiag teethe Smelt Mill, and is a stone rubble streetwith
four arched entrances at the front.

Previous Archaeological Workssome limited documentary research has been widegrtof the site
(Gill 1992) and an options appraisal has been takien by Atkins Heritage (2012); however, no
archaeological survey has been undertaken of the si

OXFORD ARCHAEOLOGY NORTH

Industrial Landscapes:OA North has considerable experience of survey amalysis of industrial
landscapes in Northern England, and in particulsd! mining landscapes. Examples include
Grassington Moor smelting mill, Sargill Smelt MilGunnerside Gill mine and Hunger Hill mine in
North Yorkshire (LUAU 1994b; 1997a and 1999). Farthafield, work has been undertaken at
Nenthead, Wythburn and Greenside lead mines in GanthUAU 1997a; 1998b and OA North
2003), along with a survey of Paddy End dressiogri at Coniston copper mines (OA North 2007); as
well as work at Snailbeach lead mines and smetteé3hiropshire (LUAU 1990) and Rimington lead
mines in Lancashire (LUAU 1998a). OA North's hagleriaken surveys of Grassington lead mines,
and included a detailed topographic survey of tead. Smelting Cupola Mill and its surrounding
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3.
3.1
3.1.1

3.1.2

3.1.3

3.2
3.2.1

3.2.2

environs (LUAU 1993 and 1994a). OA North has relgeandertaken a new survey of the Greenside
lead mines in Ullswater using photogrammetric téghes, and is currently undertaking a survey of the
Bolton Gill mines and Smelt Mill near Grassingtdnry the same techniques). With the exception of the
Gunnerside Gill mine, all surveys have been dickate managed by Jamie Quartermaine (Senior
Project Manager).

AIMS AND OBJECTIVES
AIMS
The aims of the project are as follows

i) Identify and gather sufficient information tostaeblish the extent, nature, character,
condition, quality, date, significance and functbnrelationships of the surviving
archaeological and historical features within thessy area;

ii) Undertake a documentary study into the develepinof the complex based on primary and
secondary sources;

iii) Undertake an archaeological survey at Lexzland 3 of the Keld Heads mines and Smelt
Mill complex;

iv) Provide a basic structural assessment of #mams of the Keld Heads complex to be

compiled in a report.

METHOD STATEMENT

THE PROJECT TEAM

The project will be under the managemertashie Quartermaine BA Hons(OA North senior project
manager) to whom all correspondence should be sskelle Jamie has been recording industrial
landscapes across the north-west since 1986 bagthogesct officer and as project manager. Jamie will
undertake the aerial survey, and will also implettla processing of the photogrammetric survey.

Following the processing of the survey dalats will be taken back to the site for draughtimyis will

be undertaken bipeter SchofieldBA (OA North Project Officer) who has considerakbgerience of
field survey work, including prehistoric and mediévandscapes, and has undertaken considerable
survey work throughout Cumbria and was a team leadethe recent major survey of the Northern
Welsh Uplands. In particular he has considerableliement in the recording of industrial landscapes
including Coniston copper mines, Greenside leademinand Bolton Gill lead mines. He has
considerable familiarity with the photogrammetriodainstrument survey techniques that are being
proposed.

The survey will also be undertakenQlyris Wild BSc(OA North Project Officer). Chris has extensive
of experience in the recording and analysis ofohisttextile mills and industrial landscapes thrbogt
the North West. The documentary study will be utaden by Chris Wild and the report will be written
by Chris Wild and Peter Schofield.

DOCUMENTARY STUDY

There is both secondary and primary informatiorilaike for Keld Heads. At the outset consultation o
available documentary sources will be undertaketh Wike Gill, and the Northern Mines Research
Society (NMRS) and it is hoped that this will edisio pertinent sources of archival and secondary
source material. As much as is possible the irgaris to draw upon existing knowledge and expertise
Pertinent secondary sources will be drawn upon \ifidinclude any information abstracted for the
proposed British Mining report on mining in Wenglale. The outstanding archaeological archive
material and secondary sources will be collated, #re study will include investigation of primary
sources to establish the chronological history ndbtain cartographic and illustrative materiatth
will be invaluable in reconstructing the developmefithe site.

An examination will be undertaken of the archivesdhat the North Yorkshire County Record Offices
(Northallerton), the Yorkshire Dales National Pafkithority HER, NMRS archives, Listed and
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3.2.3

3.24

3.25

3.2.6

3.3
3.3.1

3.3.2

Scheduled Monument Records, British Geological 8urA North library, the National Monuments
Record (for air photography).

The study will examine historic cartographic sostqdace and field name evidence, other photogeaphi
material held in the record office, published angublished sources, museum catalogues, oral evddenc
(as available), geological surveys.

It is assumed that copies of all pertinent infoioraheld by English Heritage will be provided andl w
include the options appraisal, any survey planBAR data, NMP data, and modern OA mapping

An inclusive map regression, which would includeorgderenced vertical air photographs, will be
compiled for the sites to demonstrate the changhayacter of the site. Historic mapping will be geo
referenced into a CAD system, then superimposed méddern mapping and the aerial photographs.

Research will be undertaken of secondary sourdatng to other lead extraction and processingsite
in the country to provide a body of comparative enat for the assessment of the sites significance.
This will draw upon the MPP Step 2 reports for ki@or Metals Industry.

TOPOGRAPHIC SURVEY

Introduction: it is proposed that a detailed topographic subeyndertaken of the study area to English
Heritage Level 2 and 3 (Ainswortt al 2007), and will provide for a general topograpsucvey of the
study area and also detailed recording of seleateds and buildings. The output of the whole survey
area is required to be at 1:2500, but selectedsavébbe at 1:1000 or 1:500 scale. It is propotet the
wider topographic survey be undertaken using a doattibn of total station survey and photogrammetry
using aerial photographs taken from a UAV (UnmanAedial Vehicle). The survey control will be
established using survey grade GPS. The surveywillndertaken by a team of two.

There are four areas requiring survey at diffetemels - Areas A-D and extend over 10.3ha. Level 2
survey (Ainsworthet al 2007) provides a basic descriptive and interpretatcord of the archaeological
features, and produces mapping that is metricatuimte and depicts the landscape context of the
features. However, it will show only the outlinetbg features, rather than detailed hachures,saatla
level of record pertinent for a 1:2500 scaled outpulLevel 3 survey is an enhanced and integrated
record of the site that incorporates a quality eBdliption, interpretation, graphical depiction and
analysis beyond the scope of Leveldd (it 24). The graphic output will include hachuredveys of
earthworks and would be appropriate for a 1:10@0escoutput.

. Area A: Area A comprises an area of mainly spoil heaps ah@vel 2 survey is required. The
area is relatively open, containing for the most paly a limited number of scattered trees. As
such it is possible to record the site by meanshotogrammetry using a UAV and it is therefore
proposed to use this as the primary techniquepuadth there will also be a requirement for
instrument survey in the northern part of the avbih is obscured by trees. The photogrammetry
technique is capable of generating very accurateri®dels of the topography, and also detailed
contours, and while the primary data will be ussdhe source, it will be drawn up to level 2 in
accordance with the requirements of the brief.

. Area B: Area B includes a smaller scheduled area, for whiele is a requirement of a Level 3
survey and a larger area for which there is a reqment for a Level 2 survey. The scheduled area
is largely open but is encroached by trees and l@oddat the periphery of the area. It is proposed
to record this area by means of photogrammetryguaityAV to capture the photography. This
will generate precise 10cm contours for the topplgyaand the earthworks, and will provide the
basis for both the 1:1000 survey and the 1:100essafvey of the Engine House (the latter will
require lower altitude photography to generate thetail). In addition detailed ground
photography will be undertaken to satisfy the regmients of the Level 3 building survey record.
The rest of the area (Level 2 survey) is obscurettdes and will be undertaken by total station
survey.

. Area C: Area C is a small triangle of land which requiselsevel 2 survey. It is obscured by trees
and will be recorded by instrument survey.

. Area D: Area D is the largest of the four areas and feriost part requires a Level 2 survey.
However, there is also a requirement for a Leveuey of the Smelt Mill (in the southern part
of the area) and the Condenser House and the atsbsiection of Condenser Flue; both of these
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3.34

3.3.5

3.3.6

3.3.7

3.3.8

3.3.8

3.39

3.3.10

3.3.11

would be appropriate for a 1:500 scale output. @hea is covered by trees and the proposed
method of recording is total station survey fortbbével 2 and 3 surveys.

GPS Survey Controlthe control for the photogrammetric survey will burveyed by means of survey
grade GPS. The GPS that will be used is a Leic® tifferential system and uses Ordnance Survey base
stations in conjunction with a roving station torrect the raw data with corrections transmitted by
mobile phone. The OA North GPS system is capablacotiracies of +- 0.02m and provides for an
effective means of recording the detail of the dess and also establishing survey control. The GPS
stations will be located in areas outside the wadlor in clearings but as close as possible tatbas
requiring archaeological survey. The survey contrilibe extended around the rest of the wood ceder
areas by means of closed traverse, using a teti#bist and will extend between the GPS locatedrobnt
points. Accuracies of the control will be maintairte 0.02m spatially and 0.03m vertically.

Detailed Topographic Surveyit is proposed to map the extent of the study &ea combination of
photogrammetry and instrument survey; the formef lvé used to map features that are clearly visible
from above (Areas A and B) and the instrument suwil be used to map features obscured by trees
(Areas B, C and D).

Photogrammetryphotogrammetry is a long established technique hvhies been updated and refined
such that it is now an extremely simple, cost difecand very accurate means of recording featanes
landscapes in three dimensions. It uses aeriabghaphs taken from a small electrically powered ehod
helicopter (UAV) which has the ability to carry ight weight camera up to altitudes of 200 feet. The
advantage of the UAV is that it can take photogsafpbm variable altitudes to suit the level of neting
required of the survey; low level photographs pdeva very high resolution of ground features sigfit

to be able to distinguish pebbles, whereas highesl Iphotographs provide overall control acrosgdar
areas. Typically a survey model would entail the aéphotographs taken from multiple altitudes,hsuc
that there is good ground resolution but whichcisuaate across a larger area.

Survey control is introduced to the photographsheyplacement of survey control targets acrossithe
which are located by means of the survey grade GRS&rument survey. Additional survey points are
obtained in order to test the accuracy of the pratmmetric model, which will typically vary from +-
20mm to 100mm depending upon the extent of theegumodel.

The photogrammetric processing is undertaken ugigisoft Photoscan software which provides
detailed modelling using the overlap of up to 3@@tpgraphs, and creates a very detailed DTM (Oigita
Terrain Model) across the site. The photographstlzea digitally draped over the model to create an
accurate three dimensional model of the groundasarfThe primary output, however, is an accurate tw
dimensional image, overlying a DTM, which can bedido generate accurate plans and detailed
contours across the extent of the scheduled amaettr, the 3D model can also be output as a tool t
visualise the site from any perspective and cavidged in Adobe Acrobat.

OA North is CAA licensed to undertake commercialaesurvey work with a UAV (BNUCOS 0478-13-
02-01).

Instrument Survey:the majority of the survey areas will be recordgddtal station instrument survey

and will include the Level 3 surveys of the Smeltlfdnd Condenser House in Area D. The total statio
survey will be generated by EDM tacheometry usingtal station linked to a pen computer running
TheoLT software. The digital data is transferretbahe pen computer for manipulation and trangfer t
other digital or hard mediums. The survey data béllaccurate to +- 0.01m.

Manual Survey:following the generation of the photogrammetriostrument survey plots, they will be
taken back to the field so that an experiencedaaalogist can undertake a detailed inspection ®f th
site, drawing up by manual survey those parts efsite that are clearly evident on the plots andgus
additional instrument survey techniques for thasatres that are obscured. On completion of thé fie
survey the drawings will be enhanced within the C&ivironment to produce the final drawings.

The survey will record all pertinent arcHag@al detail. The results of the survey will hgesrimposed
upon modern OS mapping, the historic Ordnance $umapping, LIDAR, the orthophotos from the
photogrammetry and the photogrammetric contour.data

Photography:in conjunction with the archaeological survey atolgraphic archive will be generated,
which will record significant features as well espacts of the general landscapes. It will be ua#tert

in accordance with guidelines in the English Heetaguide to recording landscapes (Ainsworth 2007)
and will include scale bars and identifiers for geah shots. However, photography used to genehate t
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3.3.13

3.4
34.1

3.4.2

3.4.3

3D models will exclude scale bars but will inclugiervey targets. This photographic archive will be
maintained using a digital SLR camera with 16 mpgel resolution. The photographic record will
include detailed coverage of all elevations andtal structures will be viewed from multiple vargag
points. Photographs will generally be archived #$ files although those used to generate the 3D
models will be in JPG format.

Site Description and Assessmertittiis intended to create a descriptive recordhefindividual elements
and components that make up the wider site. Itaép@sed that the data be directly input on site ant
palm computer. The data will be incorporated imoAacess 97 compatible database, and will be backed
up daily onto a portable computer running Access B input into the system will be guided by a
proforma to ensure uniformity and consistency @lin and will provide input for all the relevanefis,
and will be compatible with the YDNPA HER. The degtion will incorporate a provisional
interpretation of the function and purpose of a,siivhere possible, and similarly will provide a
provisional interpretation of the site's chronolaglyere possible. This data will be formatted amupta
and tailed within word to produce the gazetteeunw for the survey project. The gazetteer entry wil
provide a preliminary interpretation, links to ned@t documentary or historic cartographic sourceba
statement of condition and threats.

Condition Assessmenta condition assessment of each feature will beenaai will entail applying the
concept of Low, Medium and High Risk of potentidvarse impacts to each of the broad site areas and
individual monuments. The condition will be detemsd according to the English Heritage Scheduled
Monuments at Risk methodology (Darvill and Fult@98&, 265).

REPORT

Digital Presentation:the survey data would be collated within a CAD esrwiment and would combine
the topographic and photogrammetric data. A digitgdy of the archive can be provided in shape file
format alongside the final report. Digital photoging would be provided, and would be appropriately
indexed. PDF copies of all drawings will be prowdes well as the base AutoCAD files (2011 format).

The survey data would include a series ofrinsly accurate orthophotos covering the studyasre
recorded photogrammetrically and the individualictures. In addition detailed contour plots woudd b
provided for the Level 3 survey areas at an apjmtgpcontour separation.

Reporting: a descriptive and analytical report will be coragilwhich would present, summarise, and
interpret the results of the programme. The surepprt will include a summary historical developmen
of the study area to provide an appropriate conteixthe sites development. It will summarise and
interpret the results of the programme, and witlide a full index of archaeological features idfesd

in the course of the project. The report will irabéu

e  Clients name and frontispiece;
Acknowledgements;

e Aconcise, non-technical summary of the results;
. Contents;

* An introduction summarising the brief and projeesign and any agreed departures from them
will be included as well;

. Project aims and objectives;

»  Adescription of the project and methodology, imthg software and georeferencing techniques;
. Historical and Archaeological background;

. Results of the documentary research;

e Survey results;

e Analysis and interpretation of the remains in cosjion with the results of the documentary
study;

 An interpretative account of the development of irstoric landscape from its inception to the
present;
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3.4.5

3.4.6

3.4.7

3.5
3.5.1

4.1
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4.2
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4.2.2

»  Assessment of the condition of the historic enuvinent remains; highlighting those where there
is cause for concern;

. Structural assessment of the built structures;

. Recommendations for the management of the heritageluding areas requiring tree
management;

. Bibliography;
»  Copies of the project brief and project design;
*  Gazetteer of all identified monuments and histéeatures;
lllustrations:
e Asite location plan related to the Ordnance Sumetjonal grid;
e Orthophotographs of each of the photogrammetriceltprded study areas
e 1:2500 survey drawings of the whole study area
e 1:1000 and 1:500 survey hachure survey drawingetafil areas
e 1:1000 and 1:500 survey contour survey drawingietdil areas
«  Contour survey drawings superimposed with hachrawicigs
e Detailed plans
The site mapping would be based upon the ¥ESe. The report would be accompanied by

photographs and historic illustrations illustratthg principal elements of the landscape.

Editing and submissionthe reports would be subject to the OA North’sngient editing procedure and
then a draft would be submitted to the client fonsultation. Following acceptance of the report ten
bound copies of the report would and a PDF copylavba submitted.

Output: ten hard and one digital copies and of the repsoisld be submitted to the client, and a bound
copy of the reports would be submitted to the Etglderitage. Each report would be illustrated by a
selection of prints and maps.

ARCHIVE

An archive for the project will be prepared duringd following the fieldwork programme and a
summary forwarded to the YDNPA Historic Environm&wecord and English Heritage. The results of
the excavation will form the basis of a full arahito professional standards, in accordance witfeatir
English Heritage guidelinedfanagement of Research Projects in the historiciiénment 2006). The
project archive represents the collation and imugyaf all the data and material gathered during the
course of the project. The deposition of a propegdgntified, ordered, and indexed project archivan
appropriate repository is considered an essentidliategral element of all archaeological projenys
the Institute for Archaeologists.

OTHER MATTERS

ACCESS

It is assumed that English Heritage will obtainrpission for access to undertake the survey from lan
owners and tenants.

FROJECT MONITORING AND TIMETABLE

Timing: it is intended that the field survey and documensaudy would be undertaken at the earliest
opportunity once it has been commissioned.

An advance copy of the draft report will be subedttoy 10th March 2015. The final report will be
submitted by 15th April 2015.
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4.2.4

4.3
431

4.4
441

4.5

Project Management.once adopted, there will be close collaboratiothvignglish Heritage and the
Bolton Castle estate and in particular the woodlamashagement team. The English Heritage contact will
be the Heritage at Risk project Officer.

Monitoring Meetings: it is anticipated that there will be three meesingith EH staff, at the outset,
during the fieldwork, and to review the report.

HEALTH AND SAFETY

Health and Safetyfull regard will be given to all constraints durititge survey, as well as to all Health
and Safety considerations. The OA North Health afety Statement conforms to all the provisions of
the SCAUM (Standing Conference of Unit Managerspltieand Safety manual and the Health and
Safety at Work Act 1974. Bespoke risk assessmeassdupon first-hand site visits are undertakem as
matter of course for all projects, and will be useddentify and mitigate against the potential drals
arising from the project. As part of the initiahges of the project an overarching Health and $afet
management plan will be created and reviewed throuigthe course of the preparatory stage until the
project is implemented. After this the review preseand daily monitoring will take place on site. A
detailed Risk Assessment and Method statement lllproduced in conjunction with EH, with
individual focus on the survey area, highlightihg specific risks and issues associated with thee si

INSURANCE

The insurance in respect of claims for personairinio or the death of any person under a contrhct
service with the Unit and arising in the coursesath person's employment shall comply with the
employers' liability (Compulsory Insurance) Act 898nd any statutory orders made there under. For al
other claims to cover the liability of OA North nespect of personal injury or damage to property by
negligence of OA North or any of its employees ¢happlies the insurance cover of £10m for any one
occurrence or series of occurrences arising oahefevent.

PROGRAMME KELD HEADS SURVEY

Task Resources

Documentary Study 9 days (PO)

Site Meetings 3 PM

Photogrammetric /Instrument Survey 27 man daysdROPS)
Draughting 20 PO
Reporting 12 PO

PM = Project Manager

PO = Project Officer
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APPENDIX 3: SURVEY GAZETTEER

Site Number 1

Site Name Concrete Base, Keld Heads, Preston-under-Scar

NGR 407765 491277

Type Aerial Ropeway

Period Twentieth century

Photo Ref 1 1.jpg

Sources OS map 1:10,560 1953-58; Peter Schofield, OAINBurvey 2015

Description Concrete foundations for the north-west/south-eashing quarry aerial ropeway. The site
consists of three surviving concrete plinths (Site$ and103). The Aerial ropeway terminated
by building (outside study area) adjacent to tlievesy (Site 139).

Site Number 2

Site Name Explosives Store, Keld Heads, Preston-under-Scar

NGR 407741 491319

Type Explosives Store

Period Industrial

Photo Ref 2 1.jpg-2_3.jpg

Sources Peter Schofield, OA North Survey 2015

Description A single storey, two celled, rectangular buildittgs 9m long by 4m wide with mortared stone
construction and has a slightly pitched concreab sbof. It has a doorway on the south gable
end and a window/hole on the northern end.

Site Number 3

Site Name Quarry ,Keld Heads, Preston-under-Scar

NGR 407755 491310

Type Quarry

Period Industrial

Photo Ref 3 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small, curvilinear quarry located on the topdk®f the hillslope. It measures approximately
50m by 6.5m and is overlain by a partially collappe@aclosure wall.

Site Number 4

Site Name Concrete Base, Keld Heads, Preston-under-Scar

NGR 407765 491277

Type Aerial Ropeway

Period Twentieth century

Photo Ref 3 1.jpg

Sources OS map 1:10,560 1953-58; Peter Schofield, OANBurvey 2015

Description The concrete foundations for the north-west/s@atst running quarry aerial ropeway. The site
consists of three surviving concrete plinths (Site4 and103). The aerial ropeway terminated
by a building (outside study area) adjacent tor#tilevay (Site139).

Site Number 5

Site Name Quarry/Reservoir, Keld Heads, Preston-under-Scar

NGR 407780 491254

Type Quarry

Period Industrial

Photo Ref 5 1.jpg, 5b_1.jpg-5b_2.jpg

Sources Peter Schofield, OA North Survey 2015
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Description

A large, semi-circular, quarry cut into the hillei It measures approximately 35m long by 27m
wide and has a quarried face on the northern sideupcast banks to the south. The quarry
face continues further east following a steep gwdiwards a nearby stream. The quarry
contains a stone-revetted ramp which was posstxyl fior access, or was associated with the
aerial ropeway (Sitéb), and a possible building platform (S&a).

Part of the site (Sit&45) is interpreted as a disused reservoir for théiesarPreston Smelt
Mill, but has been substantially disturbed by theamy working. There is a small stream
running into the site but it disappears undergrowiilin the quarry.

Site Number
Site Name
NGR

Type

Period
Designations
Photo Ref
Sources

Description

6

Condensing Flue, Keld Heads, Preston-under-Scar

407747 491271 to 407797 491014

Condensing Flue

Industrial

The southern part is inside scheduled area 1014763

6a_1.jpg-6a_3.jpg, 6¢_1.jpg-6¢3.jpg, 6e_1.jpg-&ipl, 6f 1.jpg-6f 6.jpg, 69.jpg-6g_9.jpg

OS map 1:10,560, 1856; OS map, 1:2,500 1891-3p@p 1:10,560 1895; OS map, 1:2,500
1913; OS map, 1:10,560 1919; OS map, 1953-58, 3600,ZBO (L) 19, 1866; ZBO (L) 21,
1878; Raistrick 1975,Vol 2, 102; The ArchaeologiPaactice 1995; EH Scheduled Monument
Entry; Peter Schofield, OA North Survey 2015

The Condenser Flue which initially terminated athémney (Site7), but then shortly after it
was built, in 1855, the flue was extended 3.3knth® Cobscar Mill Chimney (Atkins 2012,
12). The seven flues on the north side of the SMalijoined into two flues ‘by placing a wall
parallel to the west wall of the original flue a& fas the Condenser House’ (Raistrick 1975,
75). From there to the north it was a single mhia {bid). It was 40 inches wide and had short
vertical walls ¢ 1.5 feet thick, standing to a tigf 1.5 feet above ground level. The walls had
springing for an arched roof (The Archaeologicad®ice 1995, 2) or in places had a stones
flagged roof (EH Scheduled Monument Entry).

The remnants of the condensing flue run roughlhthioorth-west from Keld Heads Smelt
Mill. The surveyed section measures over 400m ingtle but continues onto the commons
further to the north. The general built is rectdagun section and is of mortared stone
construction with a stone slab roof. In severatesathis is replaced by an arched vaulted roof.
The southern section of the flue (S&g) consists of two damaged pairs of conjoined flues
running into the north end of the Smelt Mill buiids (under the spoil heap). There is, in
addition, a flue bypassing to the east running searate building, and a flue branching off of
the main flue further to the north (Siéé). There are two conjoined sections of flue running
north from here (Sitéf) and at the northern end of this section ther vswlted arch roofed
section running under a trackway (SX89. Further north the best preserved section of doub
flue (Site6€) runs up to the site of the Condenser House (R The western flue does not
continue past the Condenser House, but more dansag¢idns of single flue are evident (Sites
6d and6c). At the northern end of 6c the flue changes afignt at a small platform (Sit
which is probably the location of the original cending chimney which was superseded when
the flue was extended up onto the open moors. Hrera the flue changes alignment onto a
more north-west orientation and extends towardsaa (Site6b); this section is also poorly
preserved. The northern end of the surveyed paheofiue (Site6a) has an extant vaulted roof
on the north end immediately beneath the road.

Site Number
Site Name
NGR

Type

Period
Designations
Photo Ref
Sources

7

Site of Condensing Chimney, Keld Heads, Prestaters#scar

407723 491276

Condensing Chimney

Industrial

within scheduled area 1014763

7_Lljpg

OS map 1st edition, 1:10,560, 1856; ZBO (L) 2878; Peter Schofield, OA North Survey
2015
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Description A chimney terminating the Condenser Flue as makedhe 1856 and 1878 map (This area
was not part of the 1866 map). As the flue wasraded the chimney was no longer required
and was presumably demolished and thus not markethe 1891-3 map. It survives as a
rectangular earthwork adjacent to the Condenses. Flu

Site Number 8

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407713 491305

Type Shaft Mounds

Period Industrial

Designations  within scheduled area 1014763

Photo Ref 8 1.jpg-8_2.jpg

Sources OS map 1st edition, 1:10,560, 1856; ZBO (L) 2878; OS map, 1:2,500 1891-3, OS map,
1:2,500 1913; OS map, 1:10,560 1919; OS map, 1853:30,560; Peter Schofield, OA North
Survey 2015

Description A series of four shaft mounds located on the eastest (north-west/south-east orientated)
drift of Keld Heads lead mine. There is a large t@nshaft mound with three smaller
subsidiary depressions surrounding it. Overall she measures approximately 38m by 20m.
Two of the shafts, which were very close to thevoiey (Site7), were marked a®Ild Shafton
the 1891-3 map and thereafter.

Site Number 9

Site Name Boundary Bank, Keld Heads, Preston-under-Scar

NGR 407706 491321 to 407569 491261

Type Boundary Bank

Period Post-Medieval to Industrial

Photo Ref 9d_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description Linear earthworks of four disjointed sections ofibdary bank running in a roughly east-north-
east/west-south-west orientation through the nomtlesd of Keld Heads. The site measures
over 150m in length.

Site Number 10

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407684 491331

Type Shaft Mound

Period Nineteenth Century

Designations  outside scheduled area

Photo Ref 10_1.jpg-10_2.jpg

Sources OS map 1st edition, 1:10,560, 1856; ZBO (L) 2&78; OS map 1:10,560 1895; OS map,
1:10,560 1919; Peter Schofield, OA North Survey301

Description A single large shaft mound located on the eastestrfnorth-west/south-east orientated) drift
of Keld Heads lead mine. The shaft mound is oversi a later enclosure wall and measures
approximately 21m by 18m. It was shown on the O61®ap.

Site Number 11

Site Name Trackway/Embankment, Keld Heads, Preston-under-Sca

NGR 407619 491320 to 407678 491324

Type Trackway

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015
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Description An east/west orientated trackway or embankmenhingnwest from a large shaft mound
towards the road (Sitg0). It measures 60m long by 8m wide. The route cotsnthis shaft
with more extensive workings on the opposite sitthe road (not surveyed).

Site Number 12

Site Name Barn/Byre, Keld Heads, Preston-under-Scar

NGR 407667 491337

Type Barn

Period Post-Medieval to Industrial

Photo Ref 12 1.jpg-12_5.jpg

Sources Atkins, Appendix B2012; Peter Schofield, OA North Survey 2015

Description A small, single storey rectangular stone fieldnfiayre. It is of mortared stone construction,
and measures 4.7m by 4.5m with doorways on the armstorth elevations. The trusses of a
pitched roof are extant but it is missing it's radates. Internally there are several stone slab
stalls on the south side. The structure is insttiwa field wall.

Site Number 13

Site Name Reservoir?, Keld Heads, Preston-under-Scar

NGR 407667 491325

Type Reservoir

Period Industrial

Photo Ref 13_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small, rectangular boggy depression measuringr@dy 6.5m. It is located to the west of a
shaft mound (Sitd0) and is backed up against the barrier of a tragk(f&dte 11). Drainage
water exiting the Condenser Flue to the west (8dgand surface run-off from the north
collects in this area, but it is uncertain if idigleliberately constructed reservoir.

Site Number 14

Site Name Stream/Leat, Keld Heads, Preston-under-Scar

NGR 407612 491302 to 407675 491239

Type Leat

Period Industrial

Photo Ref 14 1.jpg-14 2.jpg

Sources Peter Schofield, OA North Survey 2015

Description An 88m long, linear, section of canalised strearigntated roughly north-west/south-east. It is
draining water from extensive mine workings furtierth (not surveyed). The stream is part
of the water management system supplying Keld H&adslt Mill. It joins a lateral stream
(Site 17) that bypasses a large reservoir (38e

Site Number 15

Site Name Shelter, Keld Heads, Preston-under-Scar

NGR 407619 491271

Type Shelter

Period Post-Medieval to Industrial

Photo Ref 15 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small sub-rectangular shelter located on tommfearlier field boundary bank (Sigel). It
consists of foundations for two side walls and perm on the other ends. It measures 5.3m by
3.5m.

Site Number 16

Site Name Adit, Keld Heads, Preston-under-Scar

NGR 407689 491252
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Type Adit

Period Industrial

Photo Ref 16a_1.jpg-16a_5jpg, 16b_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A mine adit accessing a drift within Keld Headademine. This is not simply a drainage adit as
there are relatively large spoil heaps downslopiagosouth (Sitd 6b). It consists of a vaulted
stone portal with flanking retaining walls to theugh. There is a slumped depression to the
north suggestive of collapse within the tunnel. ¥vditypasses the adit further upslope but there
is water still coming from the adit itself. Thereedittings for a metal sluice in the channel to
the south of the adit.

Site Number 17

Site Name Leat/Stream, Keld Heads, Preston-under-Scar

NGR 407715 491249 to 407678 491184

Type Leat

Period Industrial

Photo Ref 17_1.pg

Sources Peter Schofield, OA North Survey 2015

Description A canalised stream or leat running from severatsa(bites16, 19 and 20) and bypassing
around the north and west sides of a large reselwoated downslope of the adits (S&8).
Overall the site measures over 110m long. Thecsitginues downslope as a canalised stream
(Site 24) towards Reservoir 90 and Keld Heads Smelt Mill.

Site Number 18

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407730 491254

Type Shaft Mounds

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A pair of shaft mounds located on the easternrrumtth-west/south-east orientated) drift of
Keld Heads lead mine. Overall the site measuresappately 29.5m by 19m.

Site Number 19

Site Name Adit, Keld Heads, Preston-under-Scar

NGR 407723 491267

Type Adit

Period Industrial

Photo Ref 19 1.jpg-19_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A mine adit accessing a drift within Keld Headademine. This may be a drainage adit but
there are relatively large spoil heaps downslopthéosouth-west (Sit@6b). It consists of a
slumped depression at the entrance with flankitginmg walls to the south-west. The adit is
running into the mine laterally rather than perpeuldr to the hillslope and lies adjacent to
another adit (Sit€0). There is currently no water coming from the asilf.

Site Number 20

Site Name 407713 491260

NGR Adit, Keld Heads, Preston-under-Scar

Type Adit

Period Industrial

Photo Ref 20_1.jpg-20_3.jpg

Sources Peter Schofield, OA North Survey 2015

Description A mine adit accessing a drift within Keld Headademine. This may be a drainage adit but

there are relatively large spoil heaps downslopthéosouth-west (Sit&6b). The adit mouth
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has been modified for modern drainage purposes lsasl embanked wall foundations
enveloping the adit mouth except downslope to théts A wooden screen is placed on top of
the adit mouth and a bypass channel has been out abto redirect a stream upslope away
from the opening. There are fittings for a metalcs in the channel to the south of the adit.

Site Number 21

Site Name Quarry/Reservoir, Keld Heads, Preston-under-Scar

NGR 407610 491254

Type Quarry

Period Industrial

Photo Ref 21 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A sub-rectangular quarry or possible reservoimétasures 42m by 16.5m and has a quarried
face on the north side with upcast bank downslopthé south. A spring wells up within the
depression and joins the stream network (&8 associated with Keld Heads Smelt Mill.

Site Number 22

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407580 491271 to 407722 491053

Type Leat

Period Industrial

Photo Ref 22a_1.jpg-22a_2.jpg, 22c_1.jpg

Sources OS map 1:10,560, 1856; OS map, 1:2,500 1891-3map 1:10,560 1895; OS map, 1:2,500
1913; OS map, 1:10,560 1919; OS map, 1:10,560,-585ZBO (L) 19, 1866; ZBO (L) 21,
1878; Peter Schofield, OA North Survey 2015

Description A network of streams, that are often canalisedlates and which service Keld Heads Smelt
Mill. The upslope end of the system consist of separate groups of spring heads (Sk2a
and 22b) that meander downslope in deeply cuteguind then into a combined channel (Site
220 which is guided diagonally across the hillside # short distance by upcast banks
downslope of it. Further south one section of tineasn is clearly canalised and had revetment
walling on the sides in places (SR&d). At its southern extent the stream joins anoftieram
running downslope from mine adits located furthasteon the hillside (Sit&é7/24).and feeds
into the first of a pair of reservoirs (SB4) above the Smelt Mill.
Site 22a is a leat or canalised stream flowingnftbe springs north-west in Area D and on the
west edge of the enclosed woodland, extending s@utls towards the western end of the
Smelt Mill (Site 75). Just north of the Smelt Mtliis joined by another south flowing leat (Site
13). On the 1866 and 1895 maps the main leat is tlxps a meandering stream, although in
1919 and 1853-8 it was drawn as a wider, straigagr

Site Number 23

Site Name Pipeline Bridge, Keld Heads, Preston-under-Scar

NGR 407583 491207

Type Pipeline Bridge

Period Industrial

Photo Ref 23 1.jpg-23 _10.jpg,

Sources Peter Schofield, OA North Survey 2015

Description A small visible section of linear pipeline oriet@d roughly west-south-west/east-north-east. It
measures approximately 53m long and consists of gactions of stone footings/ bridge
supports running over two streams (Si®. The supports are of drystone construction with
some stone slabs and iron rails/plates laid aparstructure on top.

Site Number 24

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407680 491184 to 407718 491059

Type Leat
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Period Industrial

Photo Ref 24 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A section of linear, canalised stream running hyagorth/south downslope to service Keld
Head Smelt Mill.. The stream takes water from a&astr/leat collecting water out of several
mine adits (Sitel7) and bypassing a large reservoir (S8. The stream may in fact predate
the construction of this reservoir. At its southexrtient the stream joins another stream running
downslope further west on the hillside (S&8.and feeds into the first of a pair of reservoirs
(Site91) above the Smelt Mill.

Site Number 25

Site Name Leats, Keld Heads, Preston-under-Scar

NGR 407727 491175 to 407753 491066

Type Leat

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description Two sinuous dried-up streams/leats running dowpsshio the south of a large reservoir (Site
28). The courses may reflect several phases of wagmagement, possibly predating the
reservoir. The westernmost stream (Si88) feeds into the lower of two adjacent reservoirs
immediately north of Keld Heads Smelt Mill. (SBE). The lowest section of this western leat
has water in it. The eastern stream is fragmerdaad/ may be associated with a further leat
(Site 26).

Site Number 26

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407741 491203 to 407745 491112

Type Leat

Period Industrial

Designations  The southern part is inside scheduled area 1014463 is mostly outside the scheduled area

Photo Ref N/A

Sources OS map 1:10,560, 1856; OS map, 1:2,500 1891-3ma 1:10,560 1895; OS map, 1:2,500
1913; OS map, 1:10,560 1919; OS map, 1953-58 1600 EBO (L) 19, 1866; ZBO (L) 21,
1878; Peter Schofield, OA North Survey 2015

Description A leat flowing from the springs in the central jpaf Area D southwards, through the site of a
reservoir (SiteO0b) and towards the western end of the Smelt Millg 3b) via leaB7. On the
1866 and 1895 maps the leat is depicted as a meéagdsaream flowing south from the
reservoir (Site90b), although in 1919 and 1853-8 it was drawn asdewyistraighter leat.
The top part of this leat is a sinuous channel ingelownslope from the east side of a large
reservoir. It exits as a collapsed tunnel in tle if the reservoir dam wall and runs downslope
in places as a canalised stream with a partialniagawall on the sides. The stream continues
south (as Sit87) and feeds into the lower of two adjacent resesvionmediately north of Keld
Heads Smelt Mill (Sit®0).

Site Number 27

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407742 491196 to 407752 491172

Type Leat

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A small leat/canalised stream running south doepeslfrom an outfall in the east side of a

large reservoir (Sit@8). It no longer contains any water and measuresoxppately 30m
long. It runs south before turning south-east andld/have fed water into a smaller reservoir
(Site 116) near to the Condenser House for Keld Heads Suigl(Site 102).
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Site Number 28

Site Name Reservoir, Keld Heads, Preston-under-Scar

NGR 407698 491210

Type Reservoir

Period Industrial

Designations  inside scheduled area 1014763

Photo Ref 28_1.jpg-28_3.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @p m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; ZBO (L) 19, 186607ZR) 21, 1878 Smith 1998, 49; Peter
Schofield, OA North Survey 2015

Description A large sub-rectangular reservoir cut into théshde at Keld Heads lead mine. It is associated
with water management for both the Smelt Mill ahé Condenser House at the mine, and
supplied leat Sit@6 and Reservoir Sité0. It measures approximately 80m long by 40m wide
and has a large, well-defined dam surrounding atlept the upslope side. The dam is
constructed of battered back stone walls on batassivith a flat top. There are outflows on
both west and east ends (the with latter a colthpsenel) which both served streams
providing water down to the Smelt Mill (Sit€el and26). There is a bypass channel running
around the west side (Sit§) running from several adits located above the &itaddition the
reservoir served the Condenser House and a snmjatiead reservoir via a small leat (S&@)
and a wooden launder (Sitd3).

Site Number 29

Site Name Stone culvert, Keld Heads, Preston-under-Scar

NGR 407998 490602

Type Culvert

Period Nineteenth century

Photo Ref 29 1.jpg- 29 2.jpg

Sources ZBO (L) 19, 1866;Peter Schofield, OA North Syna915

Description A stone culvert situated on the west side of tlddKeads Gill and to the south-west of the
dressing floor. The culvert is made from angulaarged and dressed stones. It is 0.75m wide
and, from what is visible, at least 0.5m high. Atevavheel was shown on the 1866 estate map,
and was close to the Gill. The wheel and the ctimere intended to drive the flat rods of a
power system (running north/south) under the railteathe mines south of the main complex
(Spensley 2014, 62). Although the culvert survitrere is no evidence of the putative wheel-
pit to the north that was said to have poweredsjfstem.

Site Number 30

Site Name Agent’s house, Keld Heads, Preston-under-Scar

NGR 408006 490613

Type House

Period Industrial

Photo Ref 30_1.jpg- 30_5.jpg

Sources OS map, 1:2,500 1891-3; OS map 1:10,560 1895ma@g, 1:2,500 1913; OS map, 1:10,560
1919; OS map, 1953-58, 1:10,560; ZBO (L) 19, 18880 (L) 21, 1878; Peter Schofield, OA
North Survey 2015

Description The Agent’s house, located on the southern boyndérthe study area, and is now Keld

Cottage. This was intended for the Surface Agert whs responsible for the above ground
works. It has two stories and has been construssidg lime mortar and angular quarried
stones. Large stone lintels have been used abevéadrs and windows, some of which have
been blocked. The house is L-shape in plan witlata soof and two stone chimneys. A smaller
two story lean-to is present on the west side.
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Site Number 31

Site Name Boundary wall, Keld Heads, Preston-under-Scar

NGR 408013 490611

Type Boundary wall

Period Industrial

Photo Ref 31 _1.jpg

Sources Peter Schofield, OA North Survey 2015

Description The wall surrounding the southern Agent’'s House&e(30), creating a small yard/garden. The
wall is made from angular stones, ranging in dizeas been constructed using lime mortar and
has flat coping stones on the top. The wall abhsléan-to on the north west and south west
corners. It stands at 1m high and 0.5m wide. Tl gate on the north with two moulded
stone tops. Part of the wall on the eastern sidebban rebuilt.

Site Number 32

Site Name Privy, Keld Heads, Preston-under-Scar

NGR 408028 490610

Type Privy House

Period Industrial

Photo Ref 32_1.jpg- 32_3.jpg

Sources Peter Schofield, OA North Survey 2015

Description The privy associated with the southern Agent’s $#0(Site30). The privy has two cells of
differing heights; the western cell stands at 2tbgh while the eastern cell is smaller standing
at a height of 2.1m. A door is wooden door is pnesm the northern side of the western cell
with a wooden shuttered window adjacent to it anehstern side. The privy is made of rough
angular stones held together with lime mortar. Bhthe yard wall (Sit&81) abuts the privy on
the south. On the west is a small gate. Overalbthileling measures 3.5m long and 2m wide.

Site Number 33

Site Name Dressing floor, Keld Heads, Preston-under-Scar

NGR 408002 490650

Type Dressing floor

Period Industrial

Photo Ref 33 _1.jpg- 33_3.jpg

Sources OS map, 1:2,500 1891-3; OS map 1:10,560 1895, ABQY9, 1866; Spensley, 2014, 62; Peter
Schofield, OA North Survey 2015

Description A large yard or building labelled as Dressing Ftoand surrounded by revetment walls (as the

spoil heaps were close by to the south and eabt.yard was depicted on the larger scale
maps as containing a series of machines or comtaing a mechanised crusher; these were
mechanised Hotching tubs and Trunk Buddles witlir tin water wheel at the centre of the
yard (Spensley 2014, 62).

The areas of fine silt waste are now mostly coverednoss. There are several possible
surviving features. There is a distinct patch afnge moss (Sit83a) covering a pile of fine silt
waste. The patch measures 1m by 2m and is locawetds the south of Si&3. The colour of
the moss may indicate the location of a buddle.r@laee also three low, parallel linear banks
(Site 33b). The banks run east/west and stand up to 0.3mdrg 1m wide. They are spaced
0.75m apart and may be the remains of walls agsakigith the dressing floors. There is a line
of five small vertical bolts (Sit83¢) running between the north and middle linear ba(8ite
33h); they have square tops measuring 0.015m by 0.Cdrfama diameter of 0.01m. They rise
0.35m out of the ground and run in an east/wesiction. There is a mound with a tree in the
centre (Site33d) that contains three large retaining bolts, pdgsigpresenting the remains of
the wheel-pit or crusher marked on the 1866 mam ®fathe bolts still stand upright at 1.25m
tall with a distance of 0.95m between them. A thiadt lays displaced within the spoil heap
close by. The bolts are 0.03m in diameter with dmechtops. To the south of the bolts lies a
mound of spoil measuring 5m by 3m, which may be rémeains of the wheel-pit. A rabbit
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warren to the north of this site has brought fiitts $0 the surface. Lastly there is a small sub-
square platform with slight gully on the north-wsgte (Site336).

Site Number 34

Site Name Square Platform, Keld Heads, Preston-under-Scar

NGR 407957 490652

Type Platform

Period Industrial

Photo Ref 34 1.jpg- 34_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A square platform built using angular revettingrgts. The platform is 2m square and stands
0.3m high. It is located adjacent to the east lrékstream. There is no evidence of a structure
on the opposite side of the stream so it was piighadi a bridge abutment.

Site Number 35

Site Name Modern bridge, Keld Heads, Preston-under-Scar

NGR 407991 490626

Type Modern bridge

Period Industrial

Photo Ref 35a_1.jpg-35a_2.jpg, 35b_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A modern bridge built to access the garage locai#dn the old power house. The bridge was
first built using old railway sleepers in the 198f3d was demolished and replaced with a
concrete slab bridge in 2015. The stream on e#lgr of the bridge has a revetted walls. On
the eastern side is a section of wall with a smatflow channel presumably running from the
dressing floors immediately north of it (SB&a). To the west of the bridge is a section of wall
foundation running east/west that is set in theelmghe stream (Sitg5b). It is 0.5m by 0.3m
and 0.15m high. The purpose/function of the fouiadais unclear.

Site Number 36

Site Name Brunton buddles, Keld Heads, Preston-under-Scar

NGR 408047 490612

Type Buddle

Period Nineteenth century

Photo Ref 36a_1.jpg-35- 35a_2.jpg, 36b_1.jpg

Sources ZBO (L) 19, 1866Spensley 2014, 62; Peter Schofield, OA North Su2@is

Description A D-shaped area of fine tailings associated witkdddes (Site36a). A series of north/south
banks are located to the east of the Agents HAusebanks are moss covered and stand up to
0.7m high and 1.7m wide. The area is marked oriL8&6 map and have been interpreted as
‘Brunton buddles’. Further to the east are two dimwar banks spaced 2.5m apart. The banks
are 0.6m wide by 0.3m high and run in a north/salitection. The banks may be the remains
of a trackway shown on the 1866 OS map or aregfdite Brunton buddles.

Site Number 37

Site Name Railway bridge, Keld Heads, Preston-under-Scar

NGR 408056 490593

Type Bridge

Period Industrial

Photo Ref 37_1.jpg- 37_2.jpg

Sources Peter Schofield, OA North Survey 2015
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Description A small railway bridge over a stream. The bridgenade from large angular stones and mortar
with large blocks of ashlar masonry. It has a @raich and has been culverted on the north
side. The bridge is associated with the railway ankiment, which stands 2.5m high on the
north side and a level crossing, situated to thetrswest.

Site Number 38

Site Name Gateposts and Field Boundary, Keld Heads, PrestoessScar

NGR 408067 490604 to 408104 490606

Type Field Boundary

Period Industrial

Photo Ref 38a_1.jpg- 38a_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A pair of stone gateposts (Si38a). The posts are made from quarried and dressed stod
have rounded tops. They are associated with thia/south field boundary shown on historic
OS mapping. They are each up to 1m high by 0.4ne it 0.25m thick. In addition, there is
an east/west running gully (Si88b) below the railway embankment. The gully may aigo
associated with the field boundary shown on thiohisOS mapping, but alternatively may be
associated with drainage for the railway embankment

Site Number 39

Site Name Pipeline, Keld Heads, Preston-under-Scar

NGR 408137 490633 to 408056 490625

Type Pipe

Period Industrial

Photo Ref 39 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description An east/west orientated pipeline associated withst®n-under-Scar waste water treatment
works. The east end of the pipe runs outside ofsthdy area. The exposed section is raised
0.5-0.6m above ground level on small square biishchions.

Site Number 40

Site Name Spoil heap, Keld Heads, Preston-under-Scar

NGR 408131 490677 to 407963 490706

Type Spoil heap

Period Industrial

Photo Ref 40_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description An extensive area of spoil heaps/finger dumpspafilanaterial running east-south-east from
the mouth of the main adit. The spoil heaps (Sli@and42) are in two tiers downslope of the
main adit and was originally a single spoil heap Wwas then cut by the establishment of a
railway line (Site41) forming a cutting through the spoil heap. ThetBetn spoil heap is over
165m by 60m in extent and is a minimum of 20m toghthe eastern end and then peters down
to only 1m-2m high at the western end.

Site Number 41

Site Name Disused railway, Keld Heads, Preston-under-Scar

NGR 408010 490699 to 408068 490689

Type Railway

Period Twentieth century

Designations  Outside scheduled area

Photo Ref 39 1.jpg, 40_1.jpg

Sources OS map 1:10,560 1953-58; Peter Schofield, OAINSBurvey 2015
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Description A railway siding, orientated east/west comingrionfi the east and terminating close to the later
power house (Sitel8). This overlies all the original infrastructurepildings and has a
substantial cutting through the main spoil heape€3i0 and42). As a consequence there are
high, undulating spoil heaps on either side ofrtievay line. Several wooden sleepers are still
in situ along the route. The sleepers are 2m long, 0.4de wiith a thickness of 0.06m (Site
413), along with one mine wagon and several axles @itdy), which lie near to the power
house. The wagon is approximately 0.7m wide, 1.@mg land 0.5m deep.

Site Number 42

Site Name Spoil heap, Keld Heads, Preston-under-Scar

NGR 408106 490703 to 407953 490752

Type Spoil heap

Period Industrial

Photo Ref 42 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description An extensive area of spoil heaps/finger dumpspafilsmaterial running east-south-east from
the mouth of the main adit (Si&b). The spoil heaps are in two tiers downslope ef dldit
(Sites41 and42) and were cut by a later railway line (Site 41heThorthern spoil heap is over
165m by 35m in extent and are a minimum of 7m-1@ygh lon the eastern end and peters down
to only 1m-2m high at the western end.

Site Number 43

Site Name Mine building, Keld Heads, Preston-under-Scar

NGR 407981 490678

Type Building

Period Industrial

Photo Ref 43 1.jpg- 43 _2.jpg

Sources OS 1:10,560 1856; OS map 1:2,500 1891-3, OS map,360 1895, OS map, 1:2,500 1913,
OS map 1:10,560, 1919, OS 1:10,560 1953-8, ZBO14,)1866; Peter Schofield, OA North
Survey 2015

Description A small, square building shown on the 1856 maps Was joined in 1866 by a second smaller
square building which terminated a tramline. Batiidings were still extant by 1953-7.

The mine building is small, stone built, and lochte the south of the power house. The
building has been constructed using rough angutares and lime mortar. It has a slate roof
and two doors on the south side. The building messbm by 4.5m and stands to full single
storey height. The remains of two walls flank eitki&le of the building, but these low wall
stubs remain standing up to 0.4m wide and 0.6mTak flanking structures butt up against the
main structure suggesting that they are of latéz.dehe mine building is of unknown function.

Site Number 44

Site Name Retaining wall, Keld Heads, Preston-under-Scar

NGR 407994 490679

Type Retaining wall

Period Industrial

Photo Ref 44 1.jpo-

Sources Peter Schofield, OA North Survey 2015

Description A fragmentary section of curvilinear retaining iMakposed on the south side of a spoil heap

(Site 40), and to the east of mine building (S#8). The wall is standing up to 0.5m wall by
0.4m wide. There is at least one wall stub surg\ior a further building, which was shown on
historic OS mapping.
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Site Number 45

Site Name Water Channel/Buddles, Keld Heads, Preston-undar-S

NGR 407947 490680

Type Water channel

Period Industrial

Photo Ref 42 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small water channel diverted to the east sidett® main stream. The channel is
approximately 1.5m wide by 0.5m deep but only thetisern outflow is clearly visible on the
ground, situated in a slightly sunken channel thatow covered in wild garlic. There is no
obvious surviving earthwork evidence of any buddles

Site Number 46

Site Name Bouse team, Keld Heads, Preston-under-Scar

NGR 407960 490710

Type Bouse team

Period Industrial

Photo Ref 42 1.jpg, 44_1.jpg, 46b_1.jpg- 46b_2.jpg, 46qd-.46¢C_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description An area marked as bouse teams on the 1866 mapplimgsite is now used as part of the
current garage forecourt in front of the power lgoukhere are two parallel concrete pads (Site
46a) that were probably the remains of the flodrsvo buildings shown on the 1866 map. The
east pad measures 3m by 4m and the west pad li¢lsligrger at 4.5m by 3m. Both pads are
flush to the current ground surface. The level fiatiron of a north/south dividing wall
measuring 0.5m wide is present between the two.padsartially extant L-shaped retaining
wall (Site 46b) forms the south-west corner of the bouse teamreviteis cut into a large
embankment (Sitd7). The wall is made from rough angular stones witie mortar and it
stands at 1.3m high and 0.4m thick. There are mesnafi a concrete pad/skim exposed on top
of the wall and to the west onto the embankmentetaining wall (Site46¢) runs on the north
and east sides of the later power house @t Whilst this may relate to the power house it
could be part of the north and east sides of thesdbdeams. The retaining wall stands up to
1.5m high and 0.4m wide and is made from angularripd stone. At the south end is a flight
of six stone steps which measure 1.2m wide and @&ch deep.

Site Number 47

Site Name Embankment , Keld Heads, Preston-under-Scar

NGR 407945 490712

Type Embankment

Period Industrial

Photo Ref 47 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A linear east/west orientated embankment situatedhe west side of the bouse teams (Site
46). The embankment measures 25.5m by 15m and isnthitsh

Site Number 48

Site Name Engine house, Keld Heads, Preston-under-Scar

NGR 407969 490719

Type Engine house

Period Modern

Photo Ref 48 1.jpg- 48 4.jpg

Sources OS map, 1:2,500 1891-3; OS map 1:10,560 1895m@p, 1:2,5001913; OS map, 1:10,560

1919; ZBO (L) 19, 1866; Peter Schofield, OA Norim&y 2015
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Description A two storey power house associated with the ltoves quarry that dates from the early

twentieth century. The site is presently a vehrelpair garage. The structure is rectangular,
single celled and is open to the roof. The redkbcimnstructed walls are very thick ,and it has
an internal concrete floor. There is an RSJ ondber in the south elevation and above a
pitched slate roof. A wooden louvered ventilatigrstem is present on the apex of the roof.
Three large windows are present on the easternelalhtion. Local knowledge states that the
original engine base was present before the candlier was laid down for the garage in the
1980s.
The building is on the site of a walled yard orlhmg where the bouse teams stored the ores
with perhaps a building or rooms in the south-vmsher (Spensley 2014, 62). The 1913 and
1919 maps showed that only the remainder of théhraoxd west walls of the bouse teams had
survived.

Site Number 49

Site Name Lean-to Garage , Keld Heads, Preston-under-Scar

NGR 407963 490721

Type Garage

Period Modern

Photo Ref 49 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A modern lean-to is located to n the west of tbevgr house. The lean-to has an RSJ frame
with a sloped roof and corrugated iron walls. Lokabwledge states that it once housed two
boilers to power the engine for the limestone quarhe structure has an inspection pit for the
garage, but there is no surviving evidence of faggifor the boilers.

Site Number 50

Site Name Retaining wall, Keld Heads, Preston-under-Scar

NGR 407952 490731

Type Retaining wall

Period Industrial

Photo Ref 50 _1.jpg, 50a_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A large retaining wall to the north-west of the mywouse. Only fragmentary remains survive,
the visible section stands up to 1m. The wall esgbuth-western side of the tramway and had a
series bouse teams, or ore bins, constructed agaifihe retaining wall lies 3m north of a
further retaining wall which had a different oriatibn and was related to the later power house.
A thick iron pipe (Sites03) is visible for approximately 1.2m and is locatedhe spoil heap to
the rear of the power house. The pipe is ovakarid, which measures 0.15m by 0.08m with a
0.04m diameter hole. If in situ the positioning Wbauggest that the pipe was running from the
mine area to the bouse teams or to the powerhouse.

Site Number 51

Site Name Flue, Keld Heads, Preston-under-Scar

NGR 407963 490777 to 407969 490755

Type Flue

Period Nineteenth Century

Photo Ref 5la_1.jpg- 51a_2.jpg, 51b_1.jpg- 51b_3

Sources Atkins 2012; Peter Schofield, OA North Survey 201

Description A linear, approximately 23m long, section of fl(f&te 518 running north/south towards the

area of the dressing floor from the Boiler Houske Tlue is constructed from angular stones
with lime mortar and with a concrete capping on fbpe capping is 0.3m thick and is flat with

a split in the centre. The flu is rectangular ictem and measures 1.2m wide and up to 1m
high on the north end, becoming subterranean taue south. The possibility is that the flue
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was intended to carry an insulated pipe, takingratéo an engine in the area of the dressing
floor.

At the north end of the flue is the Boiler Hous@&€$1hb), and where the flue (Site3) abuts
the Boiler House there is a raised rectangularestmase with a circular setting for a concrete
lined flue pipe. The pipe is no longer present, &esv, it would have once run to a hole in the
base of the chimney (Si&2). The setting base is approximately 1.2m by 1m @an high,
tapering to ground level. The hole for the pipapproximately 0.4m wide.

Site Number 52

Site Name Chimney, Keld Heads, Preston-under-Scar

NGR 407969 490783

Type Chimney

Period Industrial

HER number see MNY 14691

Designations  Inside scheduled area 1014763 and part of ListelfliBg 1179229 (Grade II)

Photo Ref 52 1.jpg- 52_3.jpg

Sources OS map 1:2,500 1891-3; OS map 1:2,500 1913; d.iBtgilding 1179229; Atkins 2012; Peter
Schofield, OA North Survey 2015

Description The chimney was marked on the map as a tiny squaderneath the scars or cliffs to the
north-east of the Boiler House and Engine Houste &). It is 2.5m x 2.5m in pla 12m
high (EH Scheduled Monument entry). This may hagerbbuilt alongside the Engine House
and Boiler House after 1878; it is also markedtenrap of 1913 aShy. When the lead mine
was closed the chimney was used in conjunction witoal fired electricity generating plant.
The Atkins report cited a height of 16.5m and nmmed the circular opening at the south side
of the base of the chimney, where the flue onasejbi
The chimney is associated with the flue (Sitkb) and the Boiler House (Sit3). The
Chimney stands to full height. It is square angdtgly tapered, narrowing towards the top,
where there is an over hanging band of cappingestoih is well constructed with coin stones
up to half way from the base. There is a hole ctosthe base to take the flue pipe from site
51b.

Site Number 53

Site Name Boiler house, Keld Heads, Preston-under-Scar

NGR 407953 490775

Type Boiler house

Period Industrial

Photo Ref 53 1.jpg- 53_16.jpg

Designations  Within scheduled area 1014763 and Listed Buildihtjg9229 (Grade II)

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; O 1ia500 1913; OS map 1:10,560
1919; OS map 1:10,560 1953-58; NMRS records; Spgr)14, 62; Listed Building 1179229;
EH Scheduled Monument entry; Atkins 2012; Peteo8ehl, OA North Survey 2015

Description A Boiler House was first shown on the 1895 map] provided the steam for the adjacent

Engine House which was built in 1879 (Spensley 2624. The building has two stories with a
loft. The south side has one window and two doargymund floor level, the east door has
been made smaller. It was once possibly a largeniag for the purposes of getting the boilers
into the building. The building has three cellseTdable wall in the eastern end has holes for
floor beams. It also holds a brick archway, whishaitached to Sit®1b to ventilate the
building. The windows and doors have concrete fdicéels and stone window sills.

The dividing wall between the central and eastetts t©as four holes, most likely to fit a piece
of machinery. There are also three larger holethénnorthern wall of the centre cell that go
through to the neighbouring Engine House. The mgichas no roof although some of the
beams survive. In the centre cell six bolts hawognfthe central beam which lies on top of the
southern wall and runs to the Engine House. Thernial walls butt against the external walls
suggesting the space was divided at a later date.
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The western cell also has a beam surviving at leadl. There is evidence of partial concrete
skin render and lime mortar in this cell that hasiblater patched with a darker mortar. Holes
for floor joists are present in the western gaideich also has a pair of double height openings
on the first and second floor levels. The westexlg abuts the Boiler House.

Site Number 54

Site Name Path, Keld Heads, Preston-under-Scar

NGR 407898 490810 to 407971 490747

Type Path

Period Industrial

Photo Ref 54 1.jpg- 54 _2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A sinuous path running up the hill past the Bomuse and Engine House. The path is 1.5m
wide with a metalled surface. It runs flush witte tfetaining wall with metal railings to the
west and winds up the hill past a small quarry behhe Engine House to a gateway at the
head of the woods. The retaining wall is 1.6m higth metal railings measuring 0.8m high.
As the path winds past the quarry a retaining wpfiears on the eastern side and the western
retaining wall becomes an upright wall. This waends up to 0.7m high and 0.4m wide and is
constructed from angular quarried stones.

Site Number 55

Site Name Main mine adit, Keld Heads, Preston-under-Scar

NGR 407944 490761

Type Adit

Period Nineteenth Century

Photo Ref 55 1.jpg- 55 5.jpg

Sources OS map 1st edition, 1:10, 560, 1856; ZBO (L) 1866; ZBO (L) 21, 1878; Schofield, OA
North Survey 2015

Description The main mine adit, which on the 1856 map was ethiks a small rectangular structure. It is
to the east of the Workshops (S8 and described on the 1866 map lasvel’ (Site 55). No
level or entrance was observed on the 1891-3 OS map
The adit can be seen to go back at least 30m ltdnillside. It is stone lined and has a stone
arch at the entrance, which stands at approxim&ialyall, and 1.3m wide. A retaining wall is
present to the west of the arch heading acrosfrdhe of the adit; this stands up to 1m high.
There are also retaining walls to the east andmbst. The western retaining wall is heavily
collapsed measuring up to a maximum of 0.7m hidie &astern wall stands at 1.8m tall close
to the adit entrance, however, it starts to cobapfter a short distance from the aperture,
approximately 3m,where the wall butts out formihg temains of possible steps. All the walls
have been constructed using angular stones. Theaslalso been lime mortared.

Site Number 56

Site Name Building foundations, Keld Heads, Preston-undearSc

NGR 407941 490748

Type Site of building

Period Industrial

Photo Ref 56a_1.jpg- 56a_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description The foundations of a rectangular building (S8 shown on the 1866 map and historic

photographs. The northern gable of the buildingises, standing up to 3m tall. It has been
rebuilt and repointed on the north end. A partie¢t®n of the north wall survives in the
western corner and a small stub of the southerhisvattached to the south end of the western
gable. No traces of any other walls survive. Thy @vidence is a slight internal platform,
which stops before the retaining wall associateti thie main mine adit (Site5).
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A sunken area to the rear of the building (Site)56bpossibly the remains of a small yard,
although on the 1866 map it is depicted as parthef ‘workshops’ buildings. The area is
approximately 5m by 6m and is 0.5m lower than theaainding ground level. It stops at the
bank of the retaining wall associated with the nmaine adit (Sité5).

Site Number 57

Site Name Small lean-to, Keld Heads, Preston-under-Scar

NGR 407938 490745

Type Building

Period Industrial

Photo Ref 57 _1.jpg- 57_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A single story lean to which would at one time ddwtted against the western gable end of
Site 56a The north end abuts Sit8. The walls of the lean-to have been mostly retaplart
from a small stub of wall on the south-west endoltias been constructed using lime mortar.
The structure has also been re-roofed with neveslathere is an open door on the south side
with a wooden lintel.

Site Number 58

Site Name Mine workshops / Barn, Keld Heads, Preston-under-S

NGR 407933 490754

Type Mine workshops / Barn

Period Industrial

Photo Ref 58 1.jpg- 58 6.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @ m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; ZBO (L) 19, 186@eP8chofield, OA North Survey 2015

Description The workshops was a complex of around six builsimgoms or halls built onto each other;
now it is a long rectangular barn. The top of thalsvhave been rebuilt and new slates have
been put on the roof. There is a window on thelssigte with a large stone lintel and a door on
the eastern side. A large arched barn door is prese the western side along with three
windows, two of which have wooden lintels, the dhitas a stone. The original part of the barn
has lime mortar.

Site Number 59

Site Name Small lean-to, Keld Heads, Preston-under-Scar

NGR 407927 490761

Type Building

Period Industrial

Photo Ref 59 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A rectangular building abutting the west side @€ S8. Part of the walls and roof have been
rebuilt. Lime mortar survives on the original paktdoorway with a stone lintel is present on
the south side and a window can be seen on thh.nort

Site Number 60

Site Name Agent’'s house, Keld Heads, Preston-under-Scar

NGR 407905 490753

Type Building

Period Nineteenth Century

Photo Ref 60_1.jpg- 60_4.jpg
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Sources OS map 1:10, 560, 1856; OS map 1:2,500 1891-3map 1:10,560 1895; OS map 1:2,500
1913; OS map 1:10,560 1919; OS map, 1:10,560 185FBO (L) 19, 1866; ZBO (L) 21,
1878; Peter Schofield, OA North Survey 2015

Description This is the northern Agent’s House, and was thgiral house for agent who was responsible
for the below ground workings. The other agentsskowas the Surface Agent responsible for
the dressing floor and above ground workings.. fitkese is close to the workshops (S8
and is by the main adit (Site5). This was depicted on the 1856 map as a simpgvesst
orientated building; by the time of the 1866 mapat been enlarged to a square building with
an extension on the north-east side. This conftqpmaemained unchanged until the time of
the 1953-8 OS mapping. Associated with the hoyseg ito the north, was an enclosed feature
which may have been the agent's garden.
This Agent's House is grander than the one to théths It has two stories with a small
extension on the north. It has a slate roof witb thimneys. The western gable has two large
windows on the first floor and two windows and adon the ground floor. The main entrance
is located on the southern side. The front dogitisated off centre, to the east and is flanked
by two windows. On the western end of the soutle $ida double door with a large window
above. This end of the building may originally hdeen a stable or barn. All the windows are
sash, which may have been replaced. They all have $intels.

Site Number 61

Site Name Bridge, Keld Heads, Preston-under-Scar

NGR 407902 490733

Type Bridge

Period Industrial

Photo Ref 61 1.jpg- 61_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small bridge adjacent to the northern Agent'sust® The bridge was rebuilt in 2007 but was
the original route into the mine. The bridge is mdbm a concrete slab measuring 3.5m by
4m. The parapet walls are made from angular standsstand up to 0.6m high 0.4m wide with
a stone slab top.

Site Number 62

Site Name Stable, Keld Heads, Preston-under-Scar

NGR 407902 490720

Type Stable

Period Industrial

Photo Ref 61 1.jpg- 61_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A single story stable or small barn shown on t8&6Lmap. The roof of the stable is made from
stone slabs. There is an open window on the nodé and a door on the east. A possible
tacking or mounting block can be seen to the we#tebuilding. There are holes in the top of
the walls, possibly for floor joists suggestingttitamay have once had a loft, perhaps for the
purpose of storing hay.

Site Number 63

Site Name Drainage Adit, Keld Heads, Preston-under-Scar

NGR 407904 490767

Type Adit

Period Industrial

Photo Ref 63_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A narrow drainage adit located behind the AgeHRtaise (Site60). It consists of an open adit

mouth with surrounding curvilinear retaining walbich extend to the east. The working floor
and spoil heaps further to the east are also ezttlos the south end by a retaining wall.
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Site Number 64

Site Name Walled Garden/Reservoir?, Keld Heads, Preston+u8dar

NGR 407887 490771

Type Garden

Period Nineteenth century

Photo Ref 64_1.jpg-64_2.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @B 2,500 1913; OS map 1:10,560
1919, OS map 1:10,560 1953-58, ZBO (L) 19, 1886&ter Schofield, OA North Survey 2015

Description A trapezoidal walled enclosure adjacent to themkgeHouse. It is presently a disused garden
with a derelict greenhouse in the north-west corttemeasures up to approximately 11m by
10m. The site may potentially have once functioaeda reservoir. There is a small flight of
steps external on the south-east corner which dimitsthe garden wall and a small outhouse.
To the east is a drainage adit (%8 which may have formed an outflow from the resatvo

Site Number 65

Site Name Wheel-pit, Keld Heads, Preston-under-Scar

NGR 407907 490776

Type Wheel-pit

Period Industrial

Photo Ref 65a_1.jpg-65a_7.jpg, 65b_1.jpg-65b_2.jpg, 65cdl.jp

Sources OS map 1:10, 560, 1856, OS map; 1:2,500 1891-3p@f 1:10,560 1895; OS map 1:2,500
1913; OS map 1:10,560 1919; OS map, 1:10,560, BIBBO (L) 19, 1866; Atkins 2012; Peter
Schofield, OA North Survey 2015

Description A wheel-pit and leat marked and depicted/lls on the 1856 map, although only téater
Wheelis marked on the 1866 map to the north of worksh&ite58). Both wheel-pit and leat
were depicted on the 1891-3 and 1919 maps as afwesisorientated section of walls. The
wheel would have controlled the winding and pumpamgthe mine before the Engine House
was builtc 1879. The wheel-pit is now a stone trough 12mength and 1m wide (EH
Scheduled Monument Entry).
A large wheelpit orientated east/west running alangteep south-facing slope. Large well-
constructed walls are evident around the edgegshandtructure measures up to 13m by 2.7m
and over 1m high on the west side (Sifeg). Internally, the retaining wall is braced and
underpinned by wooden posts to stop collapse asré ik a metal pipe internally. Socket holes
for various fixings including two opposing axle gad the centre of the structure are evident.
The wheel-pit would have been fed by several [¢8iees68-70 coming downslope south
from a reservoir. To the north of the main stoneicitre are two small sub-rectangular
depressions that may relate to other structurete @&d). On the east end there are the
fragmentary remains of another structure consistingall stubs offset south from the wheelpit
and several iron pipes protruding from the hillsi@te 65b). This may be the remains of
another wheel-pit, or part of a structure assodiatith the infilled shaft (Sitel27). This
fragmentary structure is separated from the maieelgit by a flight of steps running upslope
to the north (Sit&50).

Site Number 66

Site Name Engine House, Keld Heads, Preston-under-Scar

NGR 407946 490782

Type Engine House

Period Industrial

Photo Ref 66_1.jpg-66_32.jpg

Designations  within scheduled area 1014763 and Grade |l Ligteitings 1179229 (Grade Il) of

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @B m2,500 1913; OS map 1:10,560
1919; OS map 1:10,560 1953-58; NMRS records; Sper)14, 62; Listed Building 1179229;
EH Scheduled Monument entry; Atkins 2012; Petero8eld, OA North Survey 2015

Description The Engine House and Boiler House was not marketth® 1856, 1866 and 1878 map but was

denoted on the 1891-3 and 1895 maps; the date ilfifigu of the Engine House is 1879
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(Spensley 2014, 62). These were large east/weagteali rectangular buildings adjacent but
offset to each other. There is a plan of the Kedddts Engine House held by the NMRS but it
has not been possible to view this. The large Engiouse was 20m x 10m in size and partially
below ground level with round arched openings. €hgines were a horizontal steam engine
for pumping water and a winding engine, which wiestalled in 1878-9 (Gill 2000, 84).

When the Lead Mine was closed this building wasdusg the quarry. The Listed Building
entry refers to the ‘adjacent stables and storédibg with timber roof structure’; these were a
building 20m x 10m sharing a party wall with thediitre House, and were probably latterly
used as stables and stores.

An engine house shown on the 1866 map. The buildicgt into the south-facing slope and is
over two storeys in height. The walls are of quatrand mortared stone courses and is single
celled and rectangular in plan with the south-veesher cut off to accommodate the adjacent
pathway. The structure is unroofed and contairsgel stone platform running the entire length
of the north side of the structure. This would haeeommodated the engine and there are parts
of the engine bed surviving on the eastern endh@fplatform. The platform is not flush with
the north wall elevation of the structure; thereaismall gap, which is crossed by flying
buttresses, which brace the wall, and which isimitg the hillside. To the south of the
platform is a deep pit, which descends below grolendl in the adjacent Boiler House (Site
53). There are various apertures in the south wallaglon for machinery access and/or fixings
associated with the engine and the boilers, angatg for a wooden floor level with the
platform are evident. Several of the apertures Haaen blocked up in a later period with
stones/brick with grey mortar. this includes a ¢éadporway in the centre of the elevation.
There is a large brick arched doorway at the wedtad the south elevation, which would have
given access to the pathway outside. Similarlyghieia large arched window on the west gable
end wall almost at the apex of the roof; and isbpldy where the engine was inserted into the
structure. The western end of the platform hasrs¢ateps which lead up and into a barrel-
vaulted tunnel (Sit&7) to accommodate the drive shaft connecting thénenthe pumps and
machinery for the mine shaft to the west.

Site Number 67

Site Name Tunnel to West of Engine House, Keld Heads, Preataler-Scar

NGR 407935 490780

Type Tunnel: to accommodate drive shaft

Period Nineteenth century

Designations  Within scheduled area

Photo Ref 67 _1.jpg-67_11.jpg

Sources Atkins 2012; Peter Schofield, OA North Survey 201

Description A barrel-vaulted tunnel built to accommodate theved shaft connecting the engine to the
pumps and machinery for the mine shaft (Si&7) to the west. It extended under the
north/south track to the west of the Engine House wasc 7m in length, 1m in width and
1.5m in height.
The tunnel is stepped in the centre and the vautis partially collapsed. The mouth of the
tunnel on the west side is housed within a talludangretaining wall protruding out of, and
beneath, the retaining wall for pathway above.

Site Number 68

Site Name Leats, Keld Heads, Preston-under-Scar

NGR 407879 490804

Type Leat

Period Industrial

Photo Ref 68_1.jpg-68 7.jpg

Sources OS map 1:10, 560, 1856; OS map 1:2,500 189148y Behofield, OA North Survey 2015

Description Several small sections of leat are located ahtda of two large leats (Sité9 and70), that

run south from a reservoir (Sitd). The narrow leats (Sit&&8a-g are on the top of a break of
slope and originally distributed water, from boiteS69 and70 to either go towards, or bypass
a waterwheel located on the hillside beneath (6He The leats are partially shown on the
early OS mapping.
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Site Number 69

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407846 490889 to 407891 490804

Type Leat

Period Industrial

Photo Ref 69 _1.jpg-69_2.jpg

Sources OS map 1:10, 560, 1856; OS map 1:2,500 189k&riSchofield, OA North Survey 2015

Description A slightly curvilinear leat running roughly nortierth-west/south-south-east from a reservoir
(Site 71) down towards the wheelpit (S88). It is the uppermost of two leats running patalle
along a west-facing break of slope. It measurescqpately 100m long and is a well-defined
platformed route over 1.8m wide on top. There isdemnce for stone capping for an
underground channel visible at various locationsglits length. The water was taken off from
the east side of the dam but there is no extatitwarks/structure for the takeoff point. At the
south end the leat splits into several smalles|é8ite68a-g to either go towards, or bypass a
waterwheel located on the hillside beneath (Ghe

Site Number 70

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407861 490856 to 407876 490810

Type Leat

Period Industrial

Photo Ref 70_1.jpg

Sources OS map 1:10, 560, 1856; OS map 1:2,500 189148y Behofield, OA North Survey 2015

Description A slightly curvilinear leat running roughly nortierth-west/south-south-east from a reservoir
(Site 71) down towards the wheelpit (Si&®). It is the lower of two leats running parallebad
a west-facing break of slope. It measures over BB and is a well-defined platformed route
over 1.7m wide on top. There no evidence for stoaggping along its length. The water was
taken off somewhere beneath the dam but there étamt earthworks/structure for the takeoff
point. At the south end the leat splits into selvenaaller leats (Sité8a-q to either go towards,
or bypass a waterwheel located on the hillside &tngSite65).

Site Number 71

Site Name Reservoir, Keld Heads, Preston-under-Scar

NGR 407813 490937

Type Leat?

Period Nineteenth century

Photo Ref 71 _1.jpg-71_7.jpg

Sources OS map 1:10,560 1895; OS map 1:2,500 1891-3n@p 1:2,500 1913; ZBO (L) 19, 1866;
Peter Schofield, OA North Survey 2015

Description The area south of the Smelt Mill appeared to hentded by an east/west field boundary against

which, on the northern face, were two or three @nales of varying sizes. One of these (Site
71) may be part of the leat beside Keldheads Giltl(aoloured blue on the later 1895 map)
flowing from a covered part of the leat to the haahd then released into a dam (Site) to
the south of the field edge and from there contigisouthwards as the Keldheads Gill. The
dam (Site71d) fed the dressing floors and water wheel furttoeitls. The water-filled reservoir
and dam were not depicted before the 1866 mapping.

The extant site consists of a mostly silted-up mase covering the entire width of the north
end of a large, narrow, north/south gully locatesktrof Tullis Cote Farm. Overall it measures
65.5m by 36m. At the northern end the subterrarsd@am (running beneath the Smelt Mill
(Site 75)) outflows into it via two apertures in a smallai@ing wall (Site71b). The reservoir is
held in by a largely intact dam (Sitd.a), which has stone retaining walls on both sidath w
the downslope external side being battered bacéreTis a brick-founded overflow channel on
the west side and a deeply cut channel/breach eredist side. There is a small wall stub
externally to the south that may relate to a stméct
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Site Number 72

Site Name Spoil Heap, Keld Heads, Preston-under-Scar

NGR 407827 490950

Type Spoil Heap

Period Industrial

Photo Ref 72_1.jpg-72_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A pile of ash, slag and smelting waste locatedhenwest-facing valley side to the west of
Tullis Cote Farm. It measures 11m by 9m and up%mihigh. The spoil heap has been eroded
by water as it lies on the edge of the east siderekervoir (Sit&1).

Site Number 73

Site Name Peat House, Keld Heads, Preston-under-Scar

NGR 407790 490972

Type Peat House

Period Nineteenth century

Photo Ref 73 _1.jpg-73_10.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @ m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; NYCRO ZBO (L) 1966:8ZBO (L) 21, 1878; EH
Scheduled Monument Entry; Smith 1998, 50; Atkingd 20Peter Schofield, OA North Survey
2015

Description A building, ¢ 18m x 4m, of rubble stonework, originally with seoslate roofing. It was
supported on seven tie-beam trusses of wood (Cla9g2, 101) and of two storeys and has
four bays. At ground level were four cart openimgth plain rectangular openings above; the
gables are both blind. The west elevation has $quare windows above to match those at the
front of the building. Photographs are includedCGlough and Raistrick showing that it had
stone slate roofing; the roof has now been replagddcorrugated steel
The structure is double height with no second stamred open to the roof. It is trapezoidal in
shape and in total measures 17.4m by 6.1m. Intgriteé north gable end elevation is
buttressed to first floor level. Externally thisisiof the structure would have adjoined another
ancillary building, and was part of a range of 8ings associated with the Smelt Mill (Si),
the foundations of which are now beneath a largergspoil heap.

Site Number 74

Site Name Water Wheel, Keld Heads, Preston-under-Scar

NGR 407992 490614

Type Site of Water Wheel

Period Industrial

Photo Ref N/A

Sources ZBO (L) 19, 1866, Peter Schofield, OA North San2015

Description Site of a water wheel located west of the Agdrtisise (Site30) and close to the Gill. It was
used to drive a flat rod system to power mine wagki south of Keld Heads (Spensley 2014,
62). No surviving evidence was identified during fbresent survey. There is an extant culvert
to take the flat rods beneath the road to the s@ita29).

Site Number 75

Site Name Smelt Mill, Keld Heads, Preston-under-Scar

NGR 407794 491003

Type Mill Building

Period Nineteenth Century

Photo Ref 75a_1.jpg-75a_13.jpg, 75c_1.jpg, 75d_jpg
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Sources

Description

OS map 1:10, 560, 1856; OS map 1:2,500 1891-3n@f 1:10,560 1895; OS map 1913,
1:2,500; OS map 1:10,560 1919; OS map 1:10,560-585FBO (L) 19, 1866; ZBO (L) 21,
1878; Smith 1998, 48-51; Atkins, 2012, 12; EH Sehed Monument Entry; Clough 1962, 96;
Atkins 2012; Peter Schofield, OA North Survey 2015

The main building of the Smelt Mill was built onlarge rubble platform which spanned the
valley and Keldheads Gill. Through the platform éwo culverts, one of which was for the
supply of water for the water wheel (Atkins 2012).1IThe other culvert is perhaps that cited in
the Atkins report as carrying water underground rging south of the Peat Store (Sit®). The
earlier (east/west) mill building was reported ainl ‘60 feet long, 30 feet wide with a water
wheel 27 feet in diameter at one end’ (Clough 1®), The water wheel was at the west end
alongside a bellows (EH Scheduled Monument Entfjithin the earlier building were up to
three ore hearths sited adjacent perhaps to ampexings for the flues. By 1866 the Smelt
Mill comprised two main buildings; to the south wihg east/west orientated building shown
on the 1856 map with a similar sized (18m x 10nW nerth/south orientated building attached
to the west side of the north face. Emerging frve morth side of the smelting mill was a
series of perhaps three flues from the north fddbeoearlier east/west building with two flues
emerging from the east side of the new north/sdutirding. Clough reports these flues as
being 2' 3" wide and 5 feet 5" high (Clough 1962).9here was an additional flue from the
small building to the east (SitE28). A seventh flue was clearly marked as leavingrnfrime
west side of the new north/south extension buildeagling to the main Condenser Flue (Site
6f) R. Smith has suggested a total number of sewmsfitwo roasting hearths, 4 ore hearths,
and 1 slag hearth (1998, 48).

Relatively little of the structure now survives sigface evidence as large amounts of quarry
waste, comprising mainly large boulders, have lienped upon the southern remains of the
Smelt Mill; however, it is probable that the foutidas still survive beneath this overburden.
Those elements that could be recorded compriseddtteern elements of the Smelt Mill and
the flues. The main building of the Smelt Mill wasilt on a large rubble platform which
spanned the valley and Keldheads Gill. Throughpi&form were two culverts, one of which
was for the supply of water for the water wheelk{p$s 2012, 12) and the other a bypass
channel. The most visible element of the mill ave small rectangular cells at the northern end
of the mill, which correspond with two ore stor&$ie eastern most of these (Sitgg) is the
most exposed, and has earth retaining walls owefstern, northern and eastern sides, and a
standing wall to the south; it is 4.45m in width®ym and its maximum depth is 1.7m. It has a
large hole in the northern wall revealing the wvedltculvert for the gill which passes
underneath the Smelt Mill. Adjacent to its northstezn corner is a sloping chute where the
dressed ore was deposited into the ore store. Bstemmost of the two ore stores is largely
filled with collapse but there is up to 0.5m indiai of earth retaining wall visible, particularly
on the western side. There are indications of thetern side of a chute feeding through the
northern wall of the ore store and this is complaraslbeit in worse condition, to the chute
extending into the eastern store. The western efalhe ore store is in line with a section of
retaining wall (Site75¢ to the south which corresponds with the westeall wf the mill
building. To the west of the mill is a small fragmef east/west orientated walling (S#8d)
which survives to five courses; this correspondpagition with a cross wall on a structure
shown on the 1866 mine plan, which was shown tbdntb the western side of the Smelt Mill
building.

Associated with the Smelt Mill wertsvo main Condenser Flues, which split into five aeype
flue-ends that converge on the different elemehth® Smelt Mill. The southern and western
terminals of these flue arms; however, have beescwkd by the quarry waste. The
easternmost of the flue-terminals (@ 1) curves around the eastern end of the originalliSme
Mill building and leads up to what is believed tave been the original roaster house (Site
128). It clips the corner of the Smelt Mill buildings defined on the 1866 map. and it is
possible that it extended beneath the buildings Tlhie ultimately connects to the easternmost
of the parallel flues (Sitéf), but there is no extant evidence of the pointafnection, and this
was probably become obscured. The easternmosteotdhjoined flues splits up into two
terminals (Site$g.2 and6g.3 which both extend towards the original east/w&stelt Mill
building. These both have the survival of one cagpitone each.

The westernmost of the conjoined flues (Sifg splits up into two flue-terminals (Sitégy.4
and 6g.95, with the easternmost of these leading towardssthuthern (earlier) mill building,
and the westernmost flue-terminal has a markedvesstt dog leg where it joins with the main
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flue, and then extends towards the south-easternecof the northern (later) mill building, as
is represented on the 1866 mill plan.

A further flue-terminal (Site6h) is depicted extending out from the eastern siflehe
conjoined flues, around the northern end of therlatill building (Site75) and over the large
culvert of Keldheads Gill. It is then shown on th&66 plan converging on the later, small,
roaster house on the west side of the mill.

On the basis of the observed evidence and thegraphic mapping it is evident that there
were seven flues, and these would have led to skearths. The easternmost was the early
roasting hearth in building28 With the expansion of the Smelt Mill, this roagtihearth went
out of use, being replaced by one on the westelm af the new mill building, and its flue-
terminal was Sit®&h. Three flue-terminals (Sitégy.2 6g.3and6g.4) led into the northern side
of the southern mill building, and it is probablat these provided the exhaust for three ore
hearths. Two of the flues fed into the eastern siddae northern Smelt Mill building, and it is
probable that at least one of these serviced ah&agh; the other may have been for a further
ore hearth.

Site Number 76

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407787 491046 to 407820 491026

Type Leat

Period Industrial

Photo Ref 76b_1.jpg

Sources OS map 1:10, 560, 1856; Peter Schofield, OA N8tvey 2015

Description A short linear section of leat running diagonallywnslope north-west/south-east. The visible
sections measure up to 38.7m long and the routbdwrs overlain by both the condensing flues
(Site 6f) and the walled road leading through the mine demrhis section of leat is an early
feature that was depicted upon the early mappiB§q10S map). It fed water from the main
stream towards the site of a pond located wesubisTCote Farm.

Site Number 77

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407820 491037

Type Shaft Mound

Period Industrial

Photo Ref 77_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortst/fa@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures appat&iyn16m by 15.5m.

Site Number 78

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407838 491014

Type Shaft Mound

Period Industrial

Photo Ref 78 _1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortst/fa@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures appat&lynl7m by 14m.

Site Number 79

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407875 491012

Type Shaft Mound

Period Industrial

Photo Ref 79 1l.jpg
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Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortt/a@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures apped&iynl7m by 14m.

Site Number 80

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407851 491021

Type Shaft Mound

Period Industrial

Photo Ref 80_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortst/a@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures apped&iyn12.5m by 10m.

Site Number 81

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407887 490994

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortst/fa@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures appat&iynl5.4m by 10.8m.

Site Number 82

Site Name Quarry, Keld Heads, Preston-under-Scar

NGR 407903 491012

Type Quarry

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A rocky exposure on a north-west/south-east rupstarped ridgeline located to the north of
Keld Heads farm. The outcropping rock has beenasarfquarried on the exposure leaving
angular spoil waste stones spilling downslope. dVerall area measures over 105m by 10m.

Site Number 83

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407857 491022 to 407833 491087

Type Trackway

Period Industrial

Photo Ref 83 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A linear embanked trackway orientated roughly msdguth and running for 70m on the west
side of a series of shaft mounds (SB&sand84). There is some possible wall foundations in
the bank on the south end of the trackway.

Site Number 84

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407838 491661

Type Shaft Mound

Period Industrial

Photo Ref 84 1.jpg

Sources Peter Schofield, OA North Survey 2015
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Description A small group of shaft mounds located on the eastest (north-west/south-east orientated)
drift of Keld Heads lead mine. Overall the site sw@as approximately 34.5m by 18.5m. The
mounds on the west side of a trackway (88g

Site Number 85

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407820 491047

Type Trackway

Period Industrial

Photo Ref 85 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A short curvilinear section of sunken trackway s@ing 24m long by 4m wide. It is located
amongst shaft mounds and is on the east side ofvétled road leading through the mine
complex. The trackway section may be a sectiomefroute which was later formalised when
it was walled.

Site Number 86

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407811 491068

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A small semi-circular scoop, probably associatdth va shaft located on the easternmost
(north-west/south-east orientated) drift of Keldalds lead mine. Overall the site measures
approximately 8.2m by 5.5m.

Site Number 87

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407815 491102

Type Shaft Mound

Period Industrial

Photo Ref 87 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small group of shaft mounds located on the eastest (north-west/south-east orientated)
drift of Keld Heads lead mine. Overall the site swwas approximately 50m by 20.5m. The
mounds are partially overlain by the enclosure wall

Site Number 88

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407791 491062

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A shaft mound located on the easternmost (nortsi/fa@uth-east orientated) drift of Keld
Heads lead mine. Overall the site measures appat&iyn9.5m by 8m.

Site Number 89

Site Name Reservoir/leat, Keld Heads, Preston-under-Scar

NGR 407777 491042

Type Leat

Period Industrial
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Photo Ref 89a 1.jpg-89a_2.jpg, 89b_1.jpg-89b_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A small area measuring 18.5m by 18m, sandwichéddmn a reservoir (Site0) and the Smelt
Mill (Site 75). It may have once been a reservoir but it has theavily disturbed by outflow
from the breached dam (Si®b) upslope. The area is slightly sunken and is bedraly the
dam to the north, a leat to the west (Si# and has a small curving retaining wall on thetlko
side. The side may have been canalised to carrgn#tie stream running through the mine and
this is where the stream becomes subterraneanfldef the stream may have been slowed
by the insertion of a lateral stone wall (S#@8) across the channel, and there are two arched
stone apertures in the southern curvilinear retginvall (Sites89b andc). The latter channel
visibly leads south in a vaulted tunnel running @ods the ore bins on the north side of the
Smelt Mill (where it is exposed by collapse), befaropping vertically to pass beneath the
Smelt Mill buildings (Siter5).

Site Number 90

Site Name Reservoir, Keld Heads, Preston-under-Scar

NGR 407761 491061

Type Reservoir and dam

Period Nineteenth century

Photo Ref 90a_1.jpg-90a_2.jpg

Sources OS map 1st edition, 1:10,560, 1856; OS map, @ 5391-3; OS map 1:10,560 1895; OS
map, 1:2,500 1913; OS map, 1:10,560 1919; OS map3-b, 1:10,560; ZBO (L) 19, 1866;
ZBO (L) 21, 1878Smith 1998, 49; Peter Schofield, OA North Surve$20

Description A former dam and reservoir sited north of the $nill and west of the Condenser Flue.
Water flowed into this reservoir from the leat dream (Site26/97 and then flowed out
towards the west end of the Smelt Mill (Sit8), probably via leat Sit®€2. The outflow may,
however, be associated with leat Si®&7, which ran south from the south-west corner of the
dam, as depicted upon the historic OS mapping.
The reservoir (Sit®0b) is mostly infilled and is poorly defined on theognd, with only the
curving eastern end clearly visible. Overall theer@oir would have measured 36m by 21m.
The large east/west orientated earth and stondrootesd dam located on the south side of the
reservoir has been breached in the centre. Thdraotisn of the dam is evident with a lattice
of iron bracing post protruding from the gap. Tleendmeasures 37m by 15m and is over 2m
high downslope to the south. The western end ofddm® adjoins a wide platformed and
revetted bank (part of Si85) which carried a later tramway.

Site Number 91

Site Name Reservoir, Keld Heads, Preston-under-Scar

NGR 407735 491059

Type Reservoir

Period Industrial

Photo Ref N/A

Sources OS map, 1:2,500 1891-3; Peter Schofield, OA N8uhvey 2015

Description A small reservoir consisting of a north/south otided dam which stored water from a leat
(Site 226 running downslope towards the Smelt Mill (Sit®. It is only depicted as full on the
1890s OS mapping. Overall the area measures 30b4 Byn. The channel has been widened
and is cut into the hillside with upcast bankingtba south side (Site 91a). The dam, on the
east side of the reservoir (SB&b), is well-defined, and has a revetted openinghadentre.
The dam carried the route of a later tramway ($He

Site Number 92

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407768 491052 to 407770 491029

Type Leat

Period Industrial
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Photo Ref N/A

Sources 1866 map; Peter Schofield, OA North Survey 2015

Description A short linear section of leat, orientated noxtlts and measuring approximately 23m long. It
is shown on the 1866 map. It runs south from the d& a reservoir (Sit®0a) towards the
Smelt Mill (Site 75). The southern end the leat presumably continaathsunderground. The
section of leat is not depicted upon any historigpping. This is presumably the leat that
originally fed the waterwheel on the west sidehaf Emelt Mill.

Site Number 93

Site Name Quarry ,Keld Heads, Preston-under-Scar

NGR 407746 491050

Type Quarry

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A small sub-oval quarry scoop measuring 13m by .10ie northern end has an exposed
bedrock face.

Site Number 94

Site Name Spoil Heap, Keld Heads, Preston-under-Scar

NGR 407773 491004

Type Spoil Heap

Period Modern

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A series of large overlapping spoil heaps assediatith mid-twentieth century stone quarrying
immediately west of the Smelt Mill (Site 75). THatftopped spoil heaps are tiered up into
three levels with the earliest/lowest of them sgdieg across the majority of the site of the
Smelt Mill, leaving only the northern edge expos€de heaps also abut and surround all but
the eastern side of the Peat House (Site 73) Qvbeasurveyed area measures 80m by 70m.

Site Number 95

Site Name Tramway, Keld Heads, Preston-under-Scar

NGR 407745 491099 to 407762 491026

Type Tramway

Period Industrial

Designations  Inside scheduled area 1014763

Photo Ref N/A

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @p m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; ZBO (L) 19, 186@eP8chofield, OA North Survey 2015

Description A tramway extending northwards from the west sifiehe main Smelt Mill (Sit&/5) to the
enclosures/settling tanks (Sit®0 and crossing a dam (Sigb). The tramway is shown as
tracks on the 1919 map.
The north end of the tramway is only visible aslighs sinuous raised lynchet orientated
north/south and just south of the settling tankte(800). In the centre it crosses the dam of a
reservoir (Site91b) and presumably carried on towards the Smelt dfilltop of a large wide
retaining wall measuring up to 2.8m wide by 0.7mhhiOverall the visible portions measure
up to 80m long. The south end is covered by laterny waste. The retaining wall may have
contained a leat/bypass channel for the reser&iie 90) on the west side (SitE37), although
this is uncertain as it is unclear on the histanapping.

Site Number 96

Site Name Earthworks, Keld Heads, Preston-under-Scar

NGR 407758 491097

Type Earthwork mound
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Period Unknown

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description Two small sub-oval earthwork mounds of unknownction each located either side of a leat
(Site97). They each measure 11.5m by 5.3m and 8m by 4eSpectively.

Site Number 97

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407748 491102 to 407769 491078

Type Leat

Period Industrial

Designations  The southern part is inside scheduled area 1014463 is mostly outside the scheduled area

Photo Ref N/A

Sources OS map 1:10,560, 1856; OS map, 1:2,500 1891-3ma 1:10,560 1895; OS map, 1:2,500
1913; OS map, 1:10,560 1919; OS map, 1953-58 1600EBO (L) 19, 1866; ZBO (L) 21,
1878; Peter Schofield, OA North Survey 2015

Description A leat flowing from the springs in the central paf Area D southwards, through the site of a
reservoir (Site0b) and towards the western end of the Smelt Millg3b) via leaB7. On the
1866 and 1895 maps the leat is depicted as a meéagdaream flowing south from the
reservoir (Site90b), although in 1919 and 1853-8 it was drawn asdewyistraighter leat.
This is a short section of the leat visible on tieeth side of a reservoir (Si@0), and is a
continuation of the leat from the north (S26). The leat is orientated north-west/south-east, it
doglegs slightly, and measures approximately 31nmg.lo

Site Number 98

Site Name Quarry, Keld Heads, Preston-under-Scar

NGR 407785 491100

Type Quarry

Period Industrial

Photo Ref 98 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A linear quarry running along a steep west-facshmpe/outcrop. It measures approximately
50m long and is a continuation of a quarry furtherth on the opposite side of the condensing
flue (Site86).

Site Number 99

Site Name Dam / reservoir, Keld Heads, Preston-under-Scar

NGR 407768 491115

Type Dam / reservoir

Period Industrial

Designations  Inside scheduled area 1014763

Photo Ref 99 1.jpg-99 3.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; N¥@RO (L) 19, 1866; Smith 1998, 49.
Peter Schofield, OA North Survey 2015

Description A pond south of the Condenser House, which wasldity Smith as D6; it is associated with
Site 100,
There are the fragmentary remains of a small dauoctsire, evident as a shallow U-shaped
earthwork located immediately south of the largstlieg tanks (Sited00). Indeed, the settling
tanks may overly this structure. The u-shaped eantks measure 14.4m by 8.7m and are open
on the north side. The site is crossed by a laaektthat has damaged it (Sit24d).

Site Number 100

Site Name Settling Tanks, Keld Heads, Preston-under-Scar

NGR 407755 491130

Type Setting Tanks

For the use of English Heritage

© OA North: June 2016



Keld Heads Lead Mines and Smelt Mill, Wensleydaleh#@eology Survey Report

143

Period Nineteenth century

Designations inside scheduled area 1014763

Photo Ref 100_1.jpg-100 6.jpg

Sources OS map 1:10,560, 1856, OS map 1:2,500 1891-3; @f m10,560 1895; OS map 1:2,500
1913; OS map, 1:10,560 1919; OS map 1:10,560 185FBO (L) 19, 1866 Atkins 2012,
18thC map from the Bolton Estate; Peter Schofi@ld,North Survey 2015

Description Two large trapezoid enclosures terminating a tragn(®ite95) extending from the west side of
the main Smelt Mill (Siter5) and associated with a building (Sité7) and a pond (Sit89).
These were the soot settling tanks for the Condétisese (Spensley 2014, 194).
The extant structure consists of a trapezoidalosuce measuring 32.5m by 18.5m. It has been
cut into the hillside and the spoil used to crezdethen embankments around broad retaining
walls on the east and south sides that measurexpmtely 1m high. Internally there are well-
constructed drystone retaining walls visible arfthgmentary sub-divisional boundary towards
the northern end of the structure. There is antapein the centre of the southern retaining
wall. These trapezoid features overlay a smallavarrectangular feature south-west of the
Condenser House that was marked on the 1856 mapPiasand which was the fore runner of
the present settling tanks.

Site Number 101

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407815 491128

Type Trackway

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A short north-east/south-west section of embartkackway running downslope and cutting
into the hillside to the west of a series of shadiunds (Site87). It measures over 45m long.

Site Number 102

Site Name Condenser House, Keld Heads, Preston-under-Scar

NGR 407776 491175

Type Condenser House

Period Nineteenth century

Designations It is inside scheduled area 1014763

Photo Ref 102a_1.jpg-102a_11.jpg; 102b_1.jpg-102b_3.jpg; cl@gpg-102c_3.jpg; 102d_1.jpg-
102d_6.jpg; 102e_1.jpg-102e_2.jpg

Sources OS map 1st edition, 1:10,560; 1856, OS map, Q@ 5391-3; OS map 1:10,560 1895; OS
map, 1:2,500 1913; OS map, 1:10,560 1919; OS ne2fB3-58, 1:10,560; ZBO (L) 19, 1866;
ZBO (L) 21, 1878Atkins 2012, 12; Clough 1962, 99; Atkins 2012; P&ehofield, OA North
Survey 2015

Description The Condenser House comprises an east/west allynkting straddling the Condenser Flue

north (upslope) of the Smelt Mill building (Si#®). To the east it was built of stone and on the
western half it was a timber structure with theffar the mill between the two parts. The stone
structure held the water wheel aligned east/weghatsouth of the building. In total the
building was 70 feet long and 25 feet wide witht@ne slated roof (Clough 1962, 99). In 1862
Stokoe Condensers were installed, and were a cangi@ngement enabling water to go
through the condensers to take up the fumes holtiag in suspension. Lead was separated
out from this suspension in the outdoor 30m x l1e@ttling tanks (Sited00) and channels (EH
Scheduled Monument Entry; Atkins 2012, 12). By time of the 1919 map only the eastern
part remained. The Atkins report cites the wheehlgibeing 8.3m in length, 1.3m width and
2.6m in depth.

The surviving rectangular stone structure (Si623 is set into a steep south-facing slope
below a large platformed area (Sii®2f). It consists of dressed stone wall foundations
containing a single rectangular room (5.7m by 3ifdt@rnally). There are slight traces of voids
within the infilled demolition rubble in the roomo the south is a large wheelpit contained in a
stone walled housing orientated east/west perpaladido the slope. The axle pad is still
evident in the centre of the opposing walls and sorew threads run down through apertures
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beneath the axle pads. The partially blocked owtftf the waterwheel is evident on the
external, south-east corner of the south elevaifotiie wheelpit. The tailrace runs south as a
well-defined cut channel 17m long by 5m wide (Sit®b) with a slight embankment on the
west side, which runs south of a short distancerkeflowing into the canalised stream (Site
122b). East of the tailrace is a small triangular matied area/working floor measuring 10m
by 8m (Site1029 which is defined by the canalised stream on thetsand east sides. There is
slight evidence for a stone retaining wall to thatform abutting up to the north wall on the
stream. A U-shaped clearance pile is located omvtst end of the platform.

The site of the Stokoe Condensers opposite theestondenser building has left very little
visible evidence, primarily due to it's perishaldenstruction materials. There are wall scars
and a slight wall stub poking out of the west veddlvation of the Condenser Flue but the main
evidence is a rectangular depression cut into iflede measuring 13.5m by 8m (Sit€2d). A
linear embanked earthwork, probably a flue chamogls diagonally upslope for 15m from the
western end of the north side of the Stokoe Corefettavards the Condenser Flue. It was
depicted as adjoining the Condenser Flue on th8 T8 mapping..

North of the condensed building, the hillside heesady been landscaped to form a large flat-
topped earthen platform, measuring 40m by 30m (). Just north of the stone condenser
building there is very slight evidence for a smaittangular annex (Sit€02¢. It measures
7.6m by 5.25m, has short wall stubs on the south and is slightly platformed suggesting
extant flooring close to the ground surface. laisthis location that all of the various leats
feeding the Condenser House converge. The conveggeinan extensive water management
system at this point, with well-defined, and in sooases massively engineered leats may be
indicative of this site being the location of thegmal Keld Heads Smelt Mill (Sitd44). It
appears to have been located on the site of tlme&bndenser House, indeed, the structure of
the Condenser House may have re-used the foogmdibr some of the earlier structure of the
original Smelt Mill, such as the wheel-pit.

Site Number 103

Site Name Concrete Base, Keld Heads, Preston-under-Scar

NGR 407752 491306

Type Aerial Ropeway

Period Twentieth century

Photo Ref N/A

Sources OS map 1:10,560 1953-58; Peter Schofield, OAINBurvey 2015

Description Concrete foundations for the north-west/south-eashing quarry aerial ropeway. The site
consists of three surviving concrete plinths (Slte$and103). The Aerial ropeway terminated
by building (outside study area) adjacent to raj\Bite 139,

Site Number 104

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407825 491208

Type Trackway

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A short north-west/south-east section of trackwamning downslope and cutting into the
hillside on between the enclosure wall and the {&ite106). It measures over 44m long.

Site Number 105

Site Name Washfold, Keld Heads, Preston-under-Scar

NGR 407811 491203

Type Washfold

Period Post-Medieval

Photo Ref 105_1.jpg

Sources Peter Schofield, OA North Survey 2015
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Description A slightly curvilinear drystone wall measuring ov2.5m long and located on the easy bank of
the stream downslope of the ford (Sit@6). The site is a washfold.

Site Number 106

Site Name Ford, Keld Heads, Preston-under-Scar

NGR 407816 491219

Type Ford

Period Industrial

Photo Ref 106_1.jpg-106_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A ford crossing the shallowest point of the streamning down the deep ravine. It carries a
modern trackway across from farmland in the eadtiato the woods. The ground falls away
to the south making a waterfall and the ford cresgkere the bedrock naturally shelves. There
is a metal pipe lain on the north side of the ford.

Site Number 107

Site Name Stream/Leat, Keld Heads, Preston-under-Scar

NGR 407821 491236

Type Leat

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A canalised stream located running along the daeime. There is a retaining wall located on
the east bank of the north/south running leatrosth of the ford (Sitd06).

Site Number 108

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407860 491289 to 407841 491395

Type Leat

Period Industrial

Photo Ref 108a_1.jpg-108a_3.jpg, 108b_1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A slightly curvilinear north/south orientated leait into the east-facing hillside at the base of a
ravine. The leat originally fed water from the Kad&ds Gill to the Condenser House/ Old
Smelt Mill (Site102). The northern end of the leat survives as a defined embanked cutting
with some retaining wall intact. There is no sumiyevidence for a sluice or take-off next to
the stream on the northern end. On the south emdetit survives as a shallow depression
where it is a subterranean stone capped channtd {8Bb). This then crosses a large
platformed area (Sit@02f) behind the Condenser House/Smelt Mill, and isnsee a slight
embankment just north of the structure. Overalldkiant sections measure about 115m long.

Site Number 109

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407782 491206 to 407789 491184

Type Leat

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A pair of small fragmentary sections of leat (SitBD9a and 109b), consisting of linear

depressions located on the north and east edgelagje platformed area (Sit@2f) and above
the Condenser House/Old Smelt Mill. The featur@sagent parts of a collapsed capped drain,
possibly associated with the wheel-pit in the milhey were presumably fed by one or two
leats upslope (SitekD8aand121b)
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Site Number 110

Site Name Quarry, Keld Heads, Preston-under-Scar

NGR 407938 490799

Type Quarry

Period Industrial

Photo Ref 110_1.jpg-110_2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A large quarry excavated into a vertical cliff éain the steep south-facing slope immediately
north of the Engine and Boiler Houses (SB8sand66). Overall it measures 47m by 25m and
there are various earthworks including upcast bamics smaller scoops running further north
and west.

Site Number 111

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407749 491222

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A small group of shaft mounds located on the eastest (north-west/south-east orientated)
drift of Keld Heads lead mine. Overall the site sw@as approximately 31m by 22m. It is
partially overlain by the Condenser Flue (Site.

Site Number 112

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407759 491194

Type Shaft Mound

Period Industrial

Photo Ref 112 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A large semi-circular scoop, probably associatét & shaft located on the easternmost (north-
west/south-east orientated) drift of Keld Headsdlemine. Overall the site measures
approximately 11.1m by 8.1m.

Site Number 113

Site Name Launder Base, Keld Heads, Preston-under-Scar

NGR 407756 491200

Type Launder

Period Industrial

Photo Ref 113 1.jpg-113_4.jpg

Sources Peter Schofield, OA North Survey 2015

Description The remains of a launder running west-north-wastfsouth-east from a large reservoir (Site
28) towards the Condenser House/ Old Smelt Mill (3i®Q). It consists of a linear series of
four, possibly five, small rectangular stone camstied bases running for approximately 15m.
There is no surviving evidence for the wooden sstpecture.

Site Number 114

Site Name Shaft Mounds, Keld Heads, Preston-under-Scar

NGR 407748 491189

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015
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Description A pair of scoops, probably associated with shaftated on the easternmost (north-west/south-
east orientated) drift of Keld Heads lead mine. @lte¢he site measures approximately 19.4m
by 6.7m.

Site Number 115

Site Name Shaft Mound, Keld Heads, Preston-under-Scar

NGR 407753 491177

Type Shaft Mound

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A scoop, probably associated with a shaft locatedhe easternmost (north-west/south-east
orientated) drift of Keld Heads lead mine. Ovetht site measures approximately 19.4m by
6.7m.

Site Number 116

Site Name Reservoir, Keld Heads, Preston-under-Scar

NGR 407756 491168

Type Reservoir

Period Industrial

Photo Ref 116 _1.jpg

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; N¥@RO (L) 19, 1866; Smith 1998, 49;
Atkins 2012; Peter Schofield, OA North Survey 2015

Description A sub-rectangular reservoir located to the immetijawest of Keld Heads Condenser House
(Site 102). It was cited by Smith as D4. It meas@8®m by 7.3m and was fed by a small leat
running south then kinking south-east from an outfin a large reservoir upslope (S28).

Site Number 117

Site Name Store Building, Keld Heads, Preston-under-Scar

NGR 407770 491160

Type Reservoir

Designations inside scheduled area

Period Industrial

Photo Ref 117 1.jpg-117_4.jpg

Sources OS map 1st edition, 1:10,560, 1856; OS map, Q@2,5891-3; ZBO (L) 19, 1866; Peter
Schofield, OA North Survey 2015; NYCRO ZBO (M) 1M1723; ZBO (M) 5/1, 1778; Atkins
2012;

Description A sub-rectangular building located immediatelythe west of Keld Heads Condenser House

(Site 102. It measures 11.5m by 10.9m with upcast bankeosoding, and is open on the
south end. The building has some evidence for niateretaining walls and two also small
rectangular voids in the base.
This site is in the same position as the small sgbailding to the west of the western leat
marked on the 1723, 1778 and 18th century BoltaatEsnap. A small square building was
also depicted as being on the same location sdutheovestern half of the Condenser House
on the 1856 and 1866 maps. It is thought that bhitdding may have been a store, perhaps
partially underground, but may also have functiomesda water tank or reservoir at some
period. It was possibly marked as a ruin on theliB%nap.

Site Number 118

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407741 491163

Type Leat

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015
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Description A short section of curvilinear leat running doveoys from the east side of a large reservoir. It
exits another leat (Sit26) and heads north-west/south-east downslope for ®¥wards two
adjacent reservoirs (Sitd®0 and117) located immediately west of Keld Heads Condenser
House (Sitel02).

Site Number 119

Site Name Quarry, Keld Heads, Preston-under-Scar

NGR 407849 491276

Type Quarry

Period Industrial

Photo Ref 119b 1.jpg

Sources Peter Schofield, OA North Survey 2015

Description A series of shallow quarry scoops cut into theegtevest-facing hillside on the top break of
slope on the east side of a ravine. They are Idagither side of a trackway passing through the
enclosure wall (Sit&é20). The quarry to the north (Sife19g and to the south of the track (Site
119h). Overall the area of disturbance measures apmpiadely 100m by 23m.

Site Number 120

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407860 491289 to 407841 491395

Type Trackway

Period Industrial

Photo Ref N/A

Sources Peter Schofield, OA North Survey 2015

Description A north/south orientated trackway cut into theeptavest-facing hillside on the top break of
slope on the east side of a ravine. The surveyetiosemeasures over 100m long and runs
from a gap in the enclosure wall on the south exttitawards a large dam in the north (outside
of the present study area).

Site Number 121

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407720 491243 to 407767 491166

Type Leat

Period Industrial

Photo Ref 121a_1.jpg-121a_3.jpg

Sources Peter Schofield, OA North Survey 2015

Description A leat running downslope from a drainage aditg30). It is evident as slight linear depression
that in places is embanked up. The leat is oriedtabrth-west/south east and runs for 88m to a
small reservoir (Sit&17).

Site Number 122

Site Name Tunnel/Leat, Keld Heads, Preston-under-Scar

NGR 407804 491173 to 40777 491132

Type Leat

Period Industrial

Photo Ref 122a_1.jpg-122a_3.jpg, 122b_1.jpg-122b_4.jpg

Sources Peter Schofield, OA North Survey 2015

Description A canalised section of stream (Sit&2g located running down the deep ravine and to the

south of the Condenser House/Smelt Mill. Thereadi-defined retaining walls located on both
banks of the north-east/south-west running strebBowards the southern end, the stream is
carried through a narrow rectangular-sectioned eli(@ite 122b) beneath the best surviving
part of the Condenser Flue (S@€). There is an obvious tunnel mouth on the south sf the
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flue and the retaining wall on the stream continfiegsa short section on the east bank of the
stream. Overall the section of stream measuresrblbfg. The tunnel is 10.9m long by 2m
wide.

Site Number 123

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407720 491243 to 407787 491215

Type Leat

Period Industrial

Photo Ref .N/A

Sources Peter Schofield, OA North Survey 2015

Description A leat running downslope from a drainage aditg3@). It is evident as slight linear depression
that in places is embanked up. The leat is oriedtatest-north-west/east-south-east and runs
for 70m to join the main leat feeding the Conder$ense/ Old Smelt Mill (Sitd08g).

Site Number 124

Site Name Trackway, Keld Heads, Preston-under-Scar

NGR 407638 491198 to 407809 491054

Type Trackway

Period Industrial

Photo Ref 124e_1.jpg-124e2.jpg

Sources Peter Schofield, OA North Survey 2015

Description A trackway running sinuously downslope through &Keleads lead mine. The upslope end is
poorly preserved and consists a linear north/ssatttion (Sitel24g. The route corners and
turns east near a farm gate in the enclosure wiathe west side of Keld Heads (Sii24b). A
spur of track runs a short distance to the nort-eathis gateway (Sit#249. The main route
continues and curves to the north-east (Sigld to skirt the south side of a large
reservoir/slime pit (Sitd00). It then doglegs south at the Condenser Flue @tto run as a
well-constructed trackway (Siti246), with retaining wall on the west side, that clenlpslope
to the south and then down to a walled track aliSrGlote Farm

Site Number 125

Site Name Building, Keld Heads, Preston-under-Scar

NGR 407970 490694

Type Building

Period Nineteenth Century

Sources OS map 1st edition, 1:10, 560, 1856; Peter SelthfOA North Survey 2015

Description A square building shown on the 1856 map neardhmédr bouse teams, but not on the map ten
years later in 1866. No structure was identifiedrduthe survey.

Site Number 126

Site Name Field Boundary, Keld Heads, Preston-under-Scar

NGR 407998 490669

Type Building

Period Nineteenth Century

Photo Ref 124e_1.jpg-124e2.jpg

Sources OS map 1st edition, 1:10, 560, 1856; Peter SelthfOA North Survey 2015

Description A wall or field boundary containing a pattern bfde or four tracks associated with the main
adit (Site55) and the dressing floor (Si83). No structure was identified during the survey.

Site Number 127

Site Name Air Shaft, Keld Heads, Preston-under-Scar

NGR 407926 490773
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Type Building

Period Nineteenth Century

Photo Ref 124e_1.jpg-124e2.jpg

Sources OS map 1:10, 560, 1856; ZBO (L) 19, 1866; Pettro8eld, OA North Survey 2015

Description This was marked as ‘Air shaft. on the 1856 map, was subsequently the main access shaft
with winding and ventilation gear driven by the wmaiwheel and then subsequently by the
Engine House. It was located between the wheedipit the Engine House. No feature was
identified during the present survey.

Site Number 128

Site Name Mill Building, Keld Heads, Preston-under-Scar

NGR 407808 491005

Type Mill Building

Period Nineteenth Century

Sources OS map 1:10,560, 1856; OS map, 1:2,500 1891-3m@ap 1:10,560 1895; OS map, 1:2,500
1913; OS map, 1:10,560 1919; 1:10,560; ZBO (L) &86tPeter Schofield, OA North Survey
2015

Description A small square building, with an enclosed unrodeature attached to the south, sited on the
south-east corner of the main Smelt Mill buildifdnis was thought to be the Roasting House
for the initial smelting of the ores (Smith 1998)5There was no building identified in this
location during the survey, although there was a-ldg in the field wall which would
correspond to the former building.

Site Number 129

Site Name Mill Building, Keld Heads, Preston-under-Scar

NGR 407812 490988

Type Mill Building

Period Nineteenth Century

Sources OS map 1:10, 560, 1856; OS map 1:2,500 1891-3map 1:10,560 1895; OS map 1:2,500
1913; OS map 1:10,5601919; OS map, 1953-58; 1:00,BBO (L) 19, 1866; ZBO (L) 21,
1878; Smith 1998, 54.; Peter Schofield, OA Nortimv&y 2015

Description A small narrow rectangular building to the souffSde 128, it was perhaps a ruin by the time
of the 1913 and 1919 maps. There was no buildiagtified in this location during the survey.

Site Number 130

Site Name Mine Shaft, Keld Heads, Preston-under-Scar

NGR 407776 491145

Type Mine: Shaft

Period Nineteenth century

Designations  Outside scheduled area

Sources ZBO (L) 21, 1878; Peter Schofield, OA North Sey\2015

Description This was only referred to the 1878 map as an uedashaft. There is a slight mounded area
here at the junction of the two footpaths adjaterthe Condenser House. It is possible that this
is a misrepresentation of the sunken mine buildB8ite 117).

Site Number 131

Site Name Dam, Keld Heads, Preston-under-Scar

NGR 407759 491311

Type Dam

Period Nineteenth Century

Designations

Outside scheduled area
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Sources OS map, 1:10,560, 1856; OS map 1:10,560 1895thSkAR8, 49; NYCRO ZBO (M) 1/1, 1723
and ZBO (M) 5/1, 1778; Peter Schofield, OA Nortm&y 2015

Description To the north and east of Area D on the west sfd€etdheads Gill was marked a ‘Dam’ on the
1856 map (This area was not part of the 1866 ni&p}ihe time of the 1895 map the dam was
no longer in use and only the western and nortedges of a cliff scar were delineated. Smith
cites this as Dam 5. This was not the Dam markethereighteenth century maps associated
with the Old Smelt Mill (Sitel44).

Site Number 132

Site Name Track, Keld Heads, Preston-under-Scar

NGR 407999 490748

Type Track

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map 1st edition, 1:10,560, 1856; OS map 1@HED1-3; OS map 1:10,560 1895; OS map
1:2,500 1913; OS map 1:10,560 1953-58; ZBO (L)1BHB6

Description A track on the northern edge of Area A on the baide of Thowker Wood and maybe in Area
B, but the map is not clear. It leads towards tlea ®f the main adit.

Site Number 133

Site Name Tramways, Keld Heads, Preston-under-Scar

NGR centre point 407990 497700

Type Tramways

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map 1st edition, 1:10,560, 1856; OS map 16M01B95; ZBO (L) 19, 1866

Description A network of tramways from the workshops (SI® to and from the bouse teams (&, the
dressing floors (Sit27), Sitel and the spoil tips at the eastern edge of the Bitese were no
longer in place by the time of the 1913 and 1918sna

Site Number 134

Site Name Culvert, Keld Heads, Preston-under-Scar

NGR 407778 491035 to 407813 490956

Type Culvert

Period Nineteenth Century

Sources OS map 1st edition, 1:10,560, 1856; OS map 3601895, Peter Schofield, OA North Survey
2015

Description An underground culvert carrying Keldheads Gilhbath the New Smelt Mill. It is orientated
north-north-west/south-south-east and measures|86gx There is an arched opening on the
north end just north of the Smelt Mill (Si@89b) and a similar opening at the south end (Site
71b) where it outflows into a reservoir. The culvedsha vertical drop 9m from the north
entrance where is drops beneath the ore bins ondatik end of the Smelt Mill (Sité53). The
culvert is depicted on the 1856 OS map as a daamednd in 1895 as a ‘C.C.S’ a centre of
covered stream.

Site Number 135

Site Name Buddles, Keld Heads, Preston-under-Scar

NGR 408020 490640

Type Buddles

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map, 1:2,500 1891-3; OS map 1:10,560 1895, ABQ@9, 1866; Spensley, 2014, 62
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Description To the south of the dressing floor were threeutincfeatures, which were buddles depicted on
the 1866 map. By 1891-3 there were just two ofehes

Site Number 136

Site Name Field Boundary, Keld Heads, Preston-under-Scar

NGR 408020 490650

Type Field Boundary

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map, 1:2,500 1891-3; OS map 1:10,560 1895ma@p, 1:2,500 1913; OS map, 1:10,560
1919, ZBO (L) 19, 1866

Description Eastern Field boundary for the lead mine buildjrdysssing floors and spoil tips. This was not
evident by the maps of 1953-8.

Site Number 137

Site Name Leat, Keld Heads, Preston-under-Scar

NGR 407757 491056 to 407778 490964

Type Leat

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @p m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; NYCRO ZBO (L) 196186

Description A leat flowing south from the dam / reservoir €80) to a point close to the Peat House (Site
73). This was perhaps a re-arrangement of the wapglg earlier provided by le@6. There is
a short 31m long section extant between the reBeamd a later spoil heap. It is a 3.5m wide
and 0.5m deep sunken area on the west side ofe dataining wall (part of Sit@5).

Site Number 138

Site Name Aqueduct, Keld Heads, Preston-under-Scar

NGR € 408000 490680

Type Aqueduct

Period Nineteenth Century

Designations  Outside scheduled area

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; N CRO (L) 19 1866

Description Aqueducts associated with the network of tramw@re 133) between the Keld Heads Mine
entrance and workshops (Site 58) and the bousesté8ite48) and the dressing floors (Site
134).

Site Number 140

Site Name Railway Building, Keld Heads, Preston-under-Scar

NGR 408187 490687

Type Building

Period Twentieth century

Designations  Outside scheduled area

Sources OS map 1:10,560 1953-58

Description Small square building accessed on a siding of\tlieR. railway near Wensley Station (Site
139). This was a loading station of the aerial wege (Site 141) from Preston-under-Scar
limestone quarry.

Site Number 141

Site Name Aerial Ropeway, Keld Heads, Preston-under-Scar
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NGR 407607 491497 to 408187 490687

Type Aerial Ropeway

Period Twentieth century

Photo Ref N/A

Sources OS map 1:10,560 1953-58; Peter Schofield, OANBurvey 2015

Description The alignment of the aerial ropeway used by Prestwler-Scar limestone quarry. It was first
depicted upon the 1953-58 OS mapping and runs dalyodownslope from a series of storage
bunkers immediately north of the property. Theaaopeway was originally a 1000 yard long
ropeway using a single rope system that carriedkets (Johnson, 2002, 155It ran down
through the area of Keld Heads lead mine to a fapditation (Sitel40) (just east of the
Preston under Scar WwTW) on a siding of the N.Eakway near Wensley Station
The extant sites include three concrete bases, @addisting of four square concrete supports,
for the foundations of the aerial ropeway towerge&S1, 4 and 103). In addition, broken
sections of twisted metal rope litter the floorrajdhe alignment of the ropeway.

Site Number 142

Site Name Mine Building, Keld Heads, Preston-under-Scar

NGR 407970 490740

Type Mine building

Period Nineteenth century

Designations  Inside scheduled area 1014763

Sources OS map 1:2,500 1891-3; OS map 1:10,560 1895; @p m2,500 1913; OS map, 1:10,560
1919; OS map 1:10,560 1953-58; NYCRO ZBO (L) 1966.8Peter Schofield, OA North
Survey 2015

Description Just east of the workshops (S8 was a tramway leading to a small building (Site); this
was on the west edge of the track dividing Areasnd B. There was no building identified in
this location during the survey.

Site Number 143

Site Name Mine Shaft, Keld Heads, Preston-under-Scar

NGR 407970 490973

Type Mine: Shaft

Period Nineteenth century

Designations  Outside scheduled area

Sources ZBO (L) 21, 1878; OS map 1:10,560 1856; PetéoBeld, OA North Survey 2015

Description This was only referred to the 1878 map as TulliéeCShaft, and would appear to correspond
with the position of the airshaft marked on the 28510560 map.

Site Number 144

Site Name Old Smelt Mill, Keld Heads, Preston-under-Scar

NGR 407784 491163

Type Smelt Mill: possible location

Period Seventeenth century

Designations  Within scheduled area 1014763

Sources Gill 1992, 115; Gill pers comm; Smith 1998, 59-8dvw.nmrs.org.uk; NYCRO ZBO (M) 1/1,
1723; ZBO (M) 5/1, 1778; Spensley 2010, 178; Spang2014, 84; Atkins 2012; Peter
Schofield, OA North Survey 2015

Description The detailed location of the Old Smelt Mill hasehecalculated from the examination of

eighteenth and early nineteenth century estate mlapgside fieldwork and is thought to be on
the site of the Condenser House. The old Mill wasglex with three buildings and perhaps
three hearths and probably associated with a resety the north (Sitel45). It was builtc
1650-1655 with two other hearths by 1664. Theseetinearths and flues were clearly shown on
the eighteenth century map from the Bolton Estédagside a structure to the west (probably
Site117). The three hearths were fed by a leat from thne (Bite145) to the north.
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Site Number
Site Name
NGR

Type

Period
Designations
Sources

Description

145

Water supply and reservoir for Old Smelt Mill, detieads

407785 491268

Reservoir and Water Channel

Eighteenth century

Within scheduled area 1014763

Gill 1992, 115; Gill pers comm; Smith 1998, 59-8ivw.nmrs.org.uk; NYCRO ZBO (M) 1/1,
1723; ZBO (M) 5/1, 1778; Spensley 2010, 178; Spyng2014, 84; Atkins 2012; Peter
Schofield, OA North Survey 2015

A reservoir was shown on the 1723 and 1778 magdsfedhthe Old Smelt Mill. Much of the
reservoir has been cut by the later quarry (Sjtebut the north-eastern edge of the reservoir
survives as an earthwork, and the continuationhef keads into a linear earthwork, on the
eastern side of the quarry, which may be a suna¥al launder base and certainly corresponds
in position and orientation with the outflow chahfrem the reservoir shown on the 1778 map.
A water channel above the reservoir survives anallglitch feature (Sit&45 and feeds into a
former reservoir on the site of Quarry Site
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