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SUMMARY

Today, the historic township of Bradford in East Manchester is dominated by the City
of Manchester Stadium. Often referred to as Eastlands, this state-of-the-art arena
forms the centrepiece for a suite of sporting venues developed to host the
Commonwealth Games that were held in Manchester in 2002. These include the
Regional Athletics Arena, Manchester Velodrome, the National Squash Centre, and
the Manchester Tennis Centre, creating the largest concentration of world-class
sporting facilities in Europe, and known appropriately as Sportcity.

In order to ensure the economic value of the City of Manchester Stadium after the
Commonwealth Games had finished, it was leased by the City Council to Manchester
City Football Club (MCFC) for use as their home ground. In 2010, MCFC signed an
agreement with the City Council to allow a £1 billion redevelopment of
approximately seven hectares of brownfield land immediately to the east of the
stadium (centred on NGR SJ 869 986). As an initial stage, it was proposed that
remediation and site-servicing works was carried out to treat soils contaminated by
the site’s former industrial use, and to decommission and remove associated buried
structures.

The area is of considerable archaeological interest, as it incorporated a moated hall
site during the medieval period and, from the mid-nineteenth century onwards,
emerged as an important centre of industrial activity. In particular, the site was
occupied by Bradford Colliery, which became the largest coal mine in the Manchester
Coalfield. In the early 1850s, the famous Bradford Ironworks of Richard Johnson &
Nephew was established adjacent to Bradford Colliery, and promptly developed an
international reputation for revolutionising the wire-manufacturing industry. By the
end of the nineteenth century, the colliery and the ironworks were surrounded by a
range of textile mills, rubber works, chemical factories, and brick works, interspersed
with streets of terraced housing.

In order to secure archaeological interests, the County Archaeologist for Greater
Manchester, recommended that a programme of archaeological investigation was
carried out to support the application for the proposed remediation of the site. The
archaeological works required in the first instance were specified in a brief devised by
the County Archaeologist, and allowed for detailed historical research of the site and
the excavation of 12 targeted evaluation trenches. In December 2009, Oxford
Archaeology North (OA North) was commissioned by Manchester City Council to
undertake the specified programme of work, which was carried out in January 2010.
The evaluation trenching demonstrated that buried remains of archaeological interest
survived in-situ across the site. In particular, buried structural remains of buildings
pertaining to the former colliery, the Bradford Ironworks, and elements of two textile
factories, Park Mills and Bradford Mill, were exposed. Following consultation with
the County Archaeologist for Greater Manchester, it was recommended that these
buried remains merited a programme of further archaeological investigation, as the
proposals for remediation did not allow for the retention in-situ. Five areas of the site
were identified for further excavation, which was carried out between March and May
2010. In addition, a sixth trench was also excavated across the site of the early
nineteenth-century pit head and the canal arm.
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The most substantial remains encountered during the excavation programme pertained
to the colliery and Bradford Ironworks. Whilst there were no structural remains that
could be attributed firmly to the early nineteenth-century phase of the colliery, the
later nineteenth-century development of the site was represented by the well-
preserved remains of a boiler house for a bank of five Lancashire boilers, and the
foundations of the engine house for the steam-powered winding engine. The majority
of the excavated remains of the colliery, however, represented the restructuring of the
surface plant after 1945. In particular, the concrete foundations for structures
associated with the coal-preparation plant were exposed. The excavation of Bradford
Ironworks provided evidence for the remodelling of the original forge area with the
installation of a range of boilers. The remains of a Siemens-type regenerative furnace
was also revealed.

The results obtained from the archaeological investigation have been prepared for
publication as a ‘popular’ booklet. This will form Volume 4 in the new Greater
Manchester’s Past Revealed series.
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1.  INTRODUCTION

1.1 CIRCUMSTANCES OF PROJECT

1.1.1 Manchester City Council has proposed to carry out a major programme of
remediation to land at Sportcity, adjacent to Alan Turing Way in the Bradford
area of Manchester. The scheme of remediation will necessitate considerable
earth-moving works, and will inevitably have a major negative impact on any
buried archaeological remains across the site. The area is of considerable
archaeological interest, as it incorporated a moated hall site during the
medieval period and, from the mid-nineteenth century onwards, emerged as an
important centre of industrial activity. In particular, the site of the former
Bradford Colliery and the Bradford Ironworks lie within the area that is to be
subject to remediation.

1.1.2 In order to secure archaeological interests, the County Archaeologist for
Greater Manchester, who provides archaeological planning advice to
Manchester City Council, recommended that an initial programme of
archaeological research and intrusive evaluation was required to support the
planning application for the proposed remediation of the site. The scope of
these initial archaeological works was specified in a brief devised by the
County Archaeologist, and allowed for detailed historical research of the site
to enhance the results obtain from a previous desk-based study (UMAU 2000),
and the excavation of 12 targeted evaluation trenches.

1.1.3 In December 2009, Oxford Archaeology North (OA North) was commissioned
by Manchester City Council, to carry out the programme of targeted
evaluation, coupled with detailed historical research, in accordance with a
Project Brief (Appendix 1). The work was undertaken in January 2010. The
evaluation trenching demonstrated that buried remains of archaeological
interest survived in-situ across the site. In particular, buried structural remains
of buildings pertaining to the former colliery, the Bradford Ironworks, and
elements of two textile factories, Park Mills and Bradford Mill, were exposed.
Following consultation with the County Archaeologist for Greater Manchester,
it was recommended that these buried remains merited a programme of further
archaeological investigation, as the proposals for remediation did not allow for
the retention in-situ. Five areas of the site were identified for further
excavation and detailed archaeological recording, which was carried out by
OA North between March and May 2010. In addition, a sixth trench was
placed across the line of a former canal branch.
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1.2 SITE LOCATION, TOPOGRAPHY AND GEOLOGY

1.2.1 The study area (centred on NGR SJ 869 986) is situated within the Bradford
area of Manchester, which lies some 2km to the east of the city centre (Fig 1).
The site is bounded by the Manchester City football stadium to the east, Alan
Turing Way to the west, and the Ashton Canal and Ashton New Road to the
north and south respectively (Plate 1).

Plate 1: Aerial view of the study area prior to the archaeological investigation

1.2.2 Topography: topographically, the Manchester Conurbation as a region lies
within an undulating lowland basin, which is bounded by the Pennine uplands
to the east and to the north. The region as a whole comprises the Mersey river
valley, whilst the rivers Irwell, Medlock, and Irk represent the principal
watercourses in Manchester (Countryside Commission 1998, 125). The study
area, however, is situated close to the southern bank of the river Medlock. It
lies at a height of approximately 60m above Ordnance Datum (aOD) and, in
broad terms, is fairly level, with localised variations that are the direct result of
recent landscaping schemes.

1.2.3 Geology: Bradford lies on the Manchester Coalfield, which extends for some
6.5km through East Manchester, and is up to 2.5km wide. It is enclosed almost
entirely by strata of red sandstone, which separates the Manchester Coalfield
from the South-West Lancashire and Oldham coalfields. The Upper Coal
Measures form the highest commercially viable beds of the coalfield, and
comprises two thin seams of coal between bands of shales, limestone and
sandstones. Below this are the Middle Coal Measures, with seven beds of coal
including Bradford Four Feet, Three Quarters, Charlotte Mine and Openshaw
Mine. These lie approximately 300m below the surface, and are known
collectively as the Bradford Group. Situated at a depth of about 465m, the



Sportcity, Bradford, Manchester: Final Excavation Report 10

For the use of Manchester City Council © OA North: March 2011

Bradford Four Feet is the lowest and thickest of these seams. Beneath the
Bradford Group is the Parker Mine, lying at a depth in excess of 480m below
the surface. The deepest seam is the Crombouke, which lies at approximately
845m below the surface.

1.2.4 The overlying drift incorporates Pleistocene boulder clays of glacial origin,
and sands, gravels, and clays of fluviatile/lacustrine origin (Hall et al 1995, 8).
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2.  METHODOLOGY

2.1 INTRODUCTION

2.1.1 The fieldwork undertaken followed the method statement detailed in the
approved project design (Appendix 1), and was consistent with the relevant
standards and procedures provided by the Institute for Archaeologists.

2.2 EXCAVATION

2.2.1 The modern surface was removed using a tracked excavator fitted with a
mechanical breaker and a toothed bucket operating under archaeological
supervision. The same machine, fitted with a toothless ditching bucket, was
then used to carefully define the extent of any surviving walls, foundations and
other remains, after which all excavation was undertaken manually.

2.2.2 All information was recorded stratigraphically on OA North pro-forma
recording sheets with accompanying plans and sections drawn at an
appropriate scale. A photographic record, both of individual contexts and
overall site shots from standard view points, was undertaken with digital and
35mm cameras on archivable black-and-white print film as well as colour
transparency; all frames included a visible, graduated metric scale.

2.2.3 The precise location of the trenches, and the position of all archaeological
structures encountered, was surveyed by EDM tacheometry using a total
station linked to a pen computer data logger. This process generated scaled
plans and sections within AutoCAD, which were then subject to manual
survey enhancement. The drawings were generated at an accuracy appropriate
for 1:20 scale, and all information was tied in to Ordnance Datum.

2.3 FINDS

2.3.1 A programme of artefact recovery was carried out in accordance with best
practice (following current Institute for Archaeologists guidelines), and subject
to expert advice in order to minimise deterioration.

2.4 ARCHIVE

2.4.1 A full professional archive has been compiled in accordance with the project
design (Appendix 1), and with the current UKIC (1990) and English Heritage
(1991) guidelines. The paper, material, and digital archive will be deposited
with the Museum of Science and Industry in Manchester within six months of
completion of the project, while a copy of this final excavation report will be
submitted to the Greater Manchester Historic Environment Record (HER).
Copies of the report will also be forwarded to Museum of Science and
Industry in Manchester, and Manchester City Council Planning Department.
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3.  BACKGROUND

3.1 INTRODUCTION

3.1.1 An understanding of the archaeological and historical background of a site
provides the local context within which the extant structures and buried
remains can be assessed archaeologically. The following section provides an
outline of the natural setting of the study area, and summarises the historical
development of the Bradford area of Manchester. The historical background
has been compiled largely from secondary sources and the sequence of
available historic maps, and includes a chronological account of the
development of the site in terms of its occupants and uses.

3.2 HISTORICAL BACKGROUND: DEVELOPMENT OF BRADFORD

3.2.1 The current understanding of any activity in the Manchester area during the
prehistoric period is poor, although it is reasonable to suggest that the
Castlefield area in the centre of the city may have been conducive for late
prehistoric settlement on account of the natural topography and its riverside
location. However, physical indications for any such settlement are, at best,
fragmentary, and there is no known evidence for prehistoric activity in
proximity to the study area (UMAU 2000).

3.2.2 Evidence for Roman activity in the vicinity of the study area is similarly
lacking. The first military occupation of Manchester was established during
the governorship of Agricola (AD 77-84), and commenced with a five-acre
wooden fort, known as Mamucium (Brunton 1909). During the second
century, the fort was developed in association with a substantial extramural
settlement, or vicus, which expanded in both a northerly direction, and along
the line of Chester Road to the south (Grealey 1974, 11). Roads from the fort
linked Manchester with Ribchester to the north, Castleshaw, Slack and York to
the north-east, Wigan to the north-west, Northwich and Chester to the south
(Gregory 2007), and Buxton to the south-east. The route of the road to
Castleshaw, Slack and York (GMSMR 24) has been projected as running on a
line some 0.3km to the north-west of the Scheme Area, while a third-century
coin is reported to have been found in Philips Park (GMSMR 3672). However,
this Roman coin was an isolated find, and there is no additional evidence for
any Roman settlement in Bradford (UMAU 2000).

3.2.3 There is very little archaeological evidence in the region as a whole that
represents the period between the end of the Roman occupation and the
Norman Conquest. The area around Manchester came under the control of
several kingdoms during this period. In AD 620, Edwin conquered and
occupied Manchester, and it may have been at this time that settlement in the
town was established around the cathedral (Farrer and Brownbill 1911).
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3.2.4 The study area is located within the historic township of Bradford, which is
documented from the 1160s. The name is believed to be derived from Old
English, and means ‘wide ford’. This may refer to a crossing point over the
river Medlock at the end of Mill Street, which lies a short distance to the
north-east of the study area (Mills 1976, 66; Crofton 1905, 385). During this
period, the study area is likely to have comprised a mixture of wood land and
good pasture, with water meadows alongside the river Medlock (Cooper 2002,
30). Local tradition maintains that wolves and eagles once inhabited the
woodlands, and that honey production was part of the local economy, although
there is little firm evidence to corroborate such claims.

3.2.5 The earliest plan of the area, dating to 1761, shows that a square-shaped moat
in the northern part of the study area, marking the site of the medieval
Bradford Old Hall (Section 3.3). The development of Bradford Colliery and
Bradford Ironworks in the nineteenth century (Sections 3.4 and 3.5) no doubt
led to the development of housing in Bradford and, by the end of the
nineteenth century, the study area and its environs were densely populated. In
consequence of the expanding local population, and the associated problems of
dealing with issues such as sanitation and drainage on a local scale, Bradford
applied to be incorporated within the city of Manchester during the 1880s
(Frangopulo 1962, 62). The area continued to expand its industrial base during
the twentieth century, although industrial activity was dominated by the
Bradford Colliery and the adjacent Bradford Ironworks (Plate 2).

Plate 2: Aerial view of 1946, showing Bradford Colliery (shown within the green boundary)
and Bradford Ironworks (shown within the red boundary)
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3.3 BRADFORD OLD HALL

3.3.1 By the late thirteenth century, Bradford formed part of the demesne land of the
lords of Manchester. Settlement during this period is likely to have been
focused in the area of Bradford Old Hall, although the origin of this manor
house is not entirely clear. The hall is not mentioned in surveys of the demesne
land carried out in 1282 and 1322, suggesting that it may not have been built
by that date (UMAU 2000). However, it seems possible that the hall was built
between the 1330s and 1350s, when the manor of Bradford was held by John
de Salford of Wakerley (Worsley). The manor was granted to Thomas de
Booth of Barton by the lord of Manchester in 1357 and, in the early 1360s, de
Booth also bought out the Wakerley family. Documents of that time refer to
the Bradford estate as including a ‘messuage’ or dwelling, indicating that the
hall may have been extant by that date. The manor house is also alluded to in
1514, when John Booth, killed in 1513 at the Battle of Flodden, was recorded
as having held property including the manor of Bradford Hall (Crofton 1905,
399-404).

3.3.2 The final reference to the hall is provided by an entry in a rate book of 1717-8
(ibid), and it seems to have been demolished shortly afterwards. It was
replaced by a new manor house, which was built to the north, on the southern
bank of the River Medlock. The site of the original hall is depicted on a plan
of Bradford dating to 1761, which shows a moat located just to the west of
Mill Lane, although the actual hall is not shown, suggesting that it had been
demolished by that date (Plate 3). Access across the moat was via a bridge
across its south side, leading to the central area that is depicted as covered by
trees on the plan of 1761.

Plate 3: Copy of a plan of Bradford of 1761, showing the moat of Bradford Old Hall
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3.3.3 The plan of 1761 shows that the land immediately to the south of Bradford
Old Hall to have been divided into several small plots, within which are two
possible buildings. The land to the south was divided into several larger fields,
bounded to the south and east by roads (later named Ashton New Road and
Mill Street). On the east side of Mill Street two adjacent fields are named as
‘New Coal Pit Field’ and ‘Further Coal Pit Field’. The underground mine
workings in the ‘Four Feet Seam’ are also marked on the plan, although this is
almost certainly later annotation.

3.3.4 In 2002, immediately prior to the construction of a Metro-link tunnel under
Alan Turing Way, the Greater Manchester Archaeological Unit carried out an
excavation in the area of the moat. A thick deposit of silty clay containing
organic material was exposed beneath the brick foundations of a nineteenth-
century building, which lay on top of the eastern arm of the moat. This deposit
was excavated to a depth of 3m with no discernible change in material, leading
to a conclusion that this may have been the fill of the moat (UMAU 2002, 13-
4).

3.3.5 Excavation to the north exposed similar organic material, together with the
remains of a wall that was composed of large, roughly hewn, red sandstone
blocks. The largest of these measured 450 x 450 x 170mm, and had tool marks
creating a decorative herringbone pattern. The wall was aligned north-north-
west to south-south-east, and was interpreted as the inner face of the revetment
wall for the eastern arm of the moat. The moat revetment was also exposed
further to the north, although its method of construction was slightly different.
There, it comprised smaller fragments of limestone and yellow sandstone,
compacted into a matrix of clay. Set between the stones were the stumps of
two oak posts, together with several wooden stakes (Plate 4).

Plate 4: Section of moat revealed during excavation in 2002 (reproduced courtesy of GMAU)
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3.3.6 The Bradford Canal Arm: Bradford Old Hall had certainly been demolished
prior to the construction of the Ashton Canal in 1796, which seemingly took a
course across the site. Indeed, a plan of the area that probably dates to the
early nineteenth century indicates the west side of the moat to survive as a
visible earthwork, and seemingly utilised as a reservoir for the short section of
the canal between two locks (Plate 5). This map also depicts several mining
shafts is the area; two shafts are depicted to the east of the moat, a third shaft
is shown a short distance to the west of the moat, and another shaft is marked
in the area of Bradford Colliery.

Plate 5: An undated plan that was probably drawn in the early nineteenth century, showing
the initial development of the canal arm, together with numerous coal pits

3.3.7 The canal is shown to have a similar layout on Johnson’s Plan of the Parish of
Manchester of 1820 (Fig 3), and George Hennet’s Map of the County Palatine
of Lancaster of 1830. However, the Bradford tithe map of 1845 shows this
putative pound reservoir to have been expanded into a private canal arm,
which extended down to Bradford Colliery from the main line of the Ashton
Canal.
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3.3.8 The Ashton Canal had numerous branches that served factories and industry
along its length. Below Lock 4, for instance, was a basin for the gas works on
Bradford Road, where coal was brought in and tar and coke was taken away.
The Bradford Branch was a private branch canal, and was intended
specifically to connect Bradford Colliery and Bradford Ironworks to the main
line, providing these works with a direct route of communication to central
Manchester and numerous factories along the way. The junction of the
Bradford Branch was immediately above Lock 6, and was 137m long
(Keaveney and Brown 1974, 27).

3.3.9 The latest arm off the canal was intended to serve a basin built specially for
Armstrong Whitworth Ltd, which became Lancashire Steel Corporation
subsequently. This basin appears to have been built in c 1914, measured some
75m by 10m, and was designed for the reception of coal and coke from
Bradford Colliery and Bradford Gas Works (ibid).

3.3.10 It is uncertain precisely when the Bradford Branch was closed to navigation,
although this may have been linked to the closure of Bradford Colliery in
1968. There are certainly records of coal being transported by canal boat from
Bradford Colliery during the Second World War, and the canal is visible on an
aerial photograph taken in 1946, passing through the centre of Johnson &
Nephew’s ironworks complex (Plate 2). It is also named on the Ordnance
Survey map of 1951, although subsequent mapping is not clear (Plate 6).

Plate 6: Extract from the Ordnance Survey map of 1951
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3.4 BRADFORD COLLIERY

3.4.1 Coal was being mined at Bradford by the late medieval period, although the
modern colliery was not established until the mid-nineteenth century. It
became the largest of five collieries that were sunk on the eastern side of the
Great Pendleton fault in the Manchester coal basin. The coal available at
Bradford Colliery was of high quality and also present in large quantities, with
an estimated 310 million tons available in the workable seams. There were
also quite favourable conditions for working at the colliery, including low gas
emissions, a lack of water and a low geothermic gradient, meaning that the
deep workings remained relatively cool (The Colliery Guardian 1953, 127).   

3.4.2 Early development: a coal pit in the Bradford township is mentioned as early
as 1593, when it was affected by flooding (Crofton 1905, 394-5). Coal mines
are again mentioned in Bradford in 1607-8; and in 1611, 1622, and twice in
the 1660s, individuals were buried in Manchester parish church (now the
Cathedral) who had died as a result of accidents at ‘Bradford coal pit’ (Farrer
and Brownbill 1911, 275; Crofton 1904, 121-4; Hatcher 1993, 122).

3.4.3 In 1740, ten miners were employed at the coal workings in Bradford
(Warrender 2007, 112), and the map of Bradford township from 1761 marks
‘shafts’ in the approximate area of the later Bradford Colliery. Annotation on
the map shows this to have been located on the line of a ‘Four Foot Coal’
seam, which is shown on the plan to cross the study area on a north-
west/south-east alignment (Plate 3). However, it is probable that this
annotation was added to the plan at a date somewhat later than 1761.

3.4.4 Nineteenth-century expansion: Johnson’s map of 1820 appears to show two
coal pits with associated, buildings within the study area (Fig 3). These lay in
the area shown on subsequent mapping to have been occupied by Bradford
Colliery, and at least one of the buildings was probably for the winding gear.
The pits are likely to have been owned by the Bradford Colliery Company,
which is listed in a trade directory as the owner of a coal yard on Newton
Street in the Ancoats area of Manchester. D Holroyd is named as the coal yard
agent (Pigot 1822, 157).

3.4.5 It is possible, although unconfirmed, that one of the shafts shown on Johnson’s
map was Forge Pit, widely believed to have been one of the earliest deep
shafts for what became the colliery. This shaft was situated to the east of the
canal arm that was constructed subsequently. It was oval in cross-section, and
measured 9’ 6” at its widest part, with winding carried out using a capstan
(Hayes 2004, 112). This shaft was used after the mid-nineteenth century for
pumping, with the water being discharged into the canal arm. The second shaft
depicted on the map may have been Furnace Pit, which was situated some
45m from Forge Pit, but this was filled in during the 1920s and a new washing
plant built over it. Johnson’s map also shows a track heading eastwards, across
Mill Street, connecting the pits to another in the approximate area of Further
Coal Pit Field.
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3.4.6 The Bradford Colliery Company is referred to in a newspaper article of 1835
(Manchester Times and Gazette, 10 January 1835). By that date, it seems
likely that the colliery was owned by the firm of Thomas Porter & Co, which
is listed in a trade directory as the owners of the coal yard on Newton Street in
Ancoats (Pigot 1834, 408). A newspaper article printed some eight years later
recounts an act of highway robbery, where a man returning home from his
coal yards ‘was stunned by a violent blow in the forehead’. The victim,
Thomas Porter, is described as ‘a proprietor of coal pits at the Bradford
Colliery’ (Preston Chronicle, 5 February 1842). The name ‘T Porter’ is
annotated on a rectangular-shaped building depicted on the early nineteenth-
century plan of Bradford (Plate 5). This building, situated on the east side of
Mill Street close to the bridge across the river Medlock may have been
Porter’s house, although it is interesting to note that it lies above the junction
of several underground roadways in the colliery, suggesting that it may have
been a colliery building.

3.4.7 Census Returns for Bradford for 1841 provide interesting information on the
socio-occupational make-up of Bradford. It is clear that a considerable
proportion of the local male population were employed as coal miners at
Bradford Colliery, highlighting the importance of the colliery to the local
economy (Table 1). Indeed, there is some evidence to suggest that most of the
miners employed at the colliery until the 1870s lived in Bradford.

NAME AGE ADDRESS

Thomas Arandale 25 Ashton New Road, Bradford

Richard Johnson 40 Ashton New Road, Bradford

Francis Johnson 38 Ashton New Road, Bradford

John Kenyon 18 Ashton New Road, Bradford

William Philpot 40 Ashton New Road, Bradford

Richard Philpot 19 Ashton New Road, Bradford

Aaron Philpot 14 Ashton New Road, Bradford

Thomas Siddall 35 Ashton New Road, Bradford

John Thornton 20 Ashton New Road, Bradford

James Thornton 15 Ashton New Road, Bradford

Samuel Thornton 11 Ashton New Road, Bradford

Benjamin Beswick 45 Ashton Old Road, Bradford

James Beswick 15 Ashton Old Road, Bradford

Thomas Broadhurst 20 Ashton Old Road, Bradford

John Eckersley 20 Ashton Old Road, Bradford

Thomas Handley 30 Ashton Old Road, Bradford

John Handley 23 Ashton Old Road, Bradford

Joel Ogden 25 Ashton Old Road, Bradford

Philip Scholes 23 Ashton Old Road, Bradford

John Tipton 40 Ashton Old Road, Bradford

Charles Welch 20 Ashton Old Road, Bradford

James Duncuff 50 Bailey Street, Bradford

John Duncuff 26 Bailey Street, Bradford
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William Duncuff 14 Bailey Street, Bradford

James Duncuff 10 Bailey Street, Bradford

Joseph Handley 19 Bailey Street, Bradford

William Livesay 53 Bailey Street, Bradford

William Livesay 17 Bailey Street, Bradford

John Livesay 14 Bailey Street, Bradford

John Vickers 19 Bailey Street, Bradford

William Vickers 14 Bailey Street, Bradford

John Blease 14 Bradford Grange

William Murgatroyd 50 Colliers Square, Bradford Lane

John Morgan 22 Colliers Square, Bradford Lane

Peter Singleton 21 Colliers Square, Bradford Lane

Thomas Porter 53 Gleden House, Bradford Lane

William Whittle 35 Bradford Road

William Walker Whittle 11 Bradford Road

James Ogden 12 Gleden Brow

Joseph Bredbury 60 Bradford Vale

Charles Bredbury 20 Bradford Vale

Table 1: Coal miners at Bradford colliery in 1841 (taken from the 1841 census)

3.4.8 The next available plan of the area is provided by the Bradford tithe map of
1845 (LRO DRM 1/21). This shows the branch of the canal had been
constructed as far as the colliery, which does not appear to have expanded
relative to Johnson’s map of 1820. The previous year (1844) had seen
industrial action at the colliery, as the miners went on strike in protest of ‘the
most barefaced injustice ever practised by one man towards another’. T Porter
Esq is cited as the owner of the colliery at that date, and also the reason for the
industrial unrest (Northern Star, 27 January 1844).

3.4.9 The tithe map also shows the initial urbanisation of Bradford as an industrial
settlement. A group of buildings (Plot 51) situated at the junction of the branch
canal, owned and occupied by William Pritchard and Brothers, is listed in the
tithe schedule as ‘factory, yard and land unbuilt upon’; this became Bradford
Mill (Section 3.6 below). A row of three cottages fronting Mill Street to the
south-east (Plots 54-6) were owned by Robert Walker, with another group of
cottages owned by Thomas Oxley (Plots 58-66), and a detached house with a
yard in its own plot of land (Plot 57), were situated to the south of the factory.
The central part of the study area (Plot 68), extending as far as the colliery, is
shown as undeveloped. This is listed as ‘Little Seven Acre’, and was owned by
Lady Hoghton and occupied by the Bradford Colliery Company. A small plot
to the south is shown to have contained a single pit (labelled Forge Pit on
subsequent mapping) and an L-shaped building range, which may have housed
the pit winding gear. The Bradford Colliery Company also occupied ‘Great
Seven Acre’ (Plot 70), situated to the south of the pit, and land on the western
side of the branch canal, which included a house and garden owned by Lady
Hoghton.
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3.4.10 In the south-east extent of the study area are two plots, the northern of which
(Plot 158) contains a house and garden owned by Robert Hadfield. To the
south-east of this is a group of houses and yards (Plots 150-54), with a stable
to the east (Plot 155), all of which are owned by James Butterworth. To the
north-east of this is a detached smithy (Plot 149), owned by Jonathan Holland.
Further west is an area containing five groups of dwellings. On the east side is
a rectangular row of cottages owned by the ‘Grey Mare Building Club’ (Plots
133-146). West of this is a group of cottages (Plots 126-29), and to the south a
group of houses and yards (Plots 130-32), all owned by Catherine Mills. West
again is a larger group of cottages (Plots 115-21), again owned by Catherine
Mills. Fronting Ashton New Road are a group of cottages and yards including
a stable (Plots 109-113, 113a, 114 and 114a), owned by John Holt. Ponds are
shown both to the west and north-east of these five groups of dwellings. In the
south-west corner of the study area is a group of houses and yards (Plots 93-
101) owned by Charles Malpas.

3.4.11 The industrial unrest at the colliery in 1844 (Section 3.4.8 above) may have
resulted in Thomas Porter selling the Bradford Colliery Company, as Messrs
Clegg and Livesey had become the owners by 1845. The layout of the colliery
during this period is shown on the Ordnance Survey first edition 6”: 1 mile
map, surveyed in 1845 and published in 1848 (Fig 4). This names the site as
Bradford Colliery, and depicts three pits with associated buildings, which may
have housed a winding engine and a pump; the latter was probably steam
powered, and whilst the winding gear may also have been steam powered, it is
conceivable that it was originally driven by a horse gin. The north-western
shaft of the three shown on the map is likely to have been Forge Pit. This was
one of the earliest deep shafts at the colliery, and was sunk to a depth in excess
of 460m to reach the Bradford Four Feet Seam. Forge Pit had an oval cross-
section, and measured less than 3m across at its widest part.

3.4.12 The first modern shaft at the colliery was sunk in 1854. This had a diameter of
5.5m, and was sunk to a depth of nearly 500m to reach the Parker Seam. It was
reputed to be the second deepest in British coalfields. A second shaft, which
became known as Little Pit, was sunk a short distance to the north-west and
provided the ventilation required in the underground workings. Forge Pit was
used thereafter for pumping water out of the underground workings. Four
types of coal were mined, namely gas coal, household coal, manufacturing
coal and steam coal, which was supplied to Manchester and to the nearby mills
(Cooper 2002, 30).

3.4.13 It seems likely that the new shaft was equipped with a steam engine that was
used for winding miners to the bottom of the pit, and also for hauling coal to
the surface. This may have been installed in an engine house to the east of the
shaft, whilst the steam required by the engine was supplied by a row of boilers
that was situated to the north. However, cruder technology also remained in
place in parts of the workings, as described in a printed account of an accident
at the colliery in 1855. The accident ‘was well nigh being productive of
instantaneous death’, involving John Cook, who was responsible for tending
the pumping apparatus at Bradford Colliery. As part of his duties, Cook
descended a shaft that was 150 yards (137m) deep and then passed some 300
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yards (274m) through a tunnel to reach another pit, which was approximately
70 yards (64m) deep. Cook intended to descent this shaft by means of ‘a
horse’, described as ‘a piece of wood with a rope fastened to each end, and
then fastened to a hook belonging to the main rope which had to let him
down’. Cook seated himself on the horse holding several lighted candles for
illumination. However, the rope snapped, and Cook ‘precipitated with great
velocity down the pit shaft’. Miraculously, he survived (Manchester Times, 4
August 1855).

3.4.14 Another accident at the colliery during the following year, however, did result
in a fatality. A collier, Daniel Siddall, was strangled ‘in consequence of the
chain to the cage in which he descended the pit shaft getting twisted round his
neck at the bottom, and the cage being drawn up while he was in that
position’. The firm of Messrs Jackson, Livesey & Co is given as the owners of
the colliery (Blackburn Standard, 14 May 1856).

3.4.15 Another accident at the colliery was the subject of an inquest in June 1874,
which concerned Edward Bryan of Ashton New Road, who had been killed by
an underground explosion at ‘the top end of the colliery’. A witness to the
incident had seen Bryan ‘shift his candle from one block to another’, which
was followed by a flash. The deceased was found subsequently on the wagon
road, suffering from severe burns. Although he had been using a candle for
illumination, it was reported that there had been safety lamps available, and
that miners had ‘no right to work with a naked light on the spot where the
accident happened’ (Manchester Times, 13 June 1874). Further deaths at the
colliery were reported in 1878, when two miners drowned on account of ‘an
inundation of water’ in the underground workings. Messrs Johnson & Livesey
were reported to be the owners of the colliery at this date, and their colliery
manager, Thomas Arrandale, was summoned to the Manchester County Police
Court for having neglected to comply with a certain regulation of the
Coalmines Regulation Act of 1872 (Manchester Times, 16 February 1878).

3.4.16 The principal cause of the occasional deaths reported at Bradford Colliery in
the late nineteenth century was roof falls. Recorded incidents included the
death of Samuel Smith in 1880, a 34 year-old miner of Daniel Street
(Manchester Times, 19 June 1880), Henry Gough in 1886 (Manchester Times,
6 February 1886), and James Pugh, who was killed by a roof fall in Parker Pit
(Manchester Times, 3 May 1890). In 1892, 15 year-old Fred Tomkins was
leading a line of wagons drawn by a pony, when one of the wagons came off
the rails and knocked over a prop supporting the roof, causing a localised
collapse that killed Tomkins (Manchester Times, 21 October 1892). Another
fatal incident involving coal wagons occurred in 1882, when 14 year-old
Joseph Clarke fell over a sleeper and had his head crushed under a coal tub
(Manchester Times, 23 September 1882). A further incident at the colliery was
reported in May 1895. A cage in the main shaft became completely jammed
among the guiding timbers, leaving several hundred miners trapped below
ground. They were winched to the surface eventually via the upcast shaft,
using a bucket arrangement (Manchester Times, 31 May 1895).
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3.4.17 Bradford Colliery Brickworks: the manager of Bradford Colliery, Edward
Williams, decided in the early 1870s to capitalise on the seams of fireclay that
were found in the mine (Plate 7), and built a kiln for making tiles and bricks,
including refractory types that were required, amongst other uses, for lining
the furnaces of an increasing number of ironworks in the area. Williams
decided to build a continuous-type kiln, of an improved type designed and
patented by Friedrich Hoffmann in 1870. Cartographic evidence shows that
the kiln was over 30m long and 17m wide, and probably contained either 12 or
14 firing chambers. The kiln had been completed by 1874, as the brickworks
were described as ‘newly comprised’ in the Inspector of Mines report of that
year (Warrender 2007, 112; Dickinson 1874).

3.4.18 This type of kiln could be kept working continuously, and was ideally suited
for producing large quantities of bricks and tiles. It comprised a central barrel-
arch, creating a circuit around the interior of the kiln, forming a passage for
the fire. A series of chambers connected with the fire passage, and were
separated from each other by a temporary ‘wall’ of combustible material.
Pallets of bricks ready for firing were stacked in each chamber, ready for
firing. Each chamber was fired for a specific time, and the fire was then
guided to the adjacent chamber through careful control of the air flow in the
chambers. Fuel, frequently in the form of coal slack, was fed into the
individual chambers from above as required. It became one of the largest
brick-making sites in the area, all their bricks bearing the trademark ‘BC’
stamp.

3.4.19 The brickworks was still operational in 1896, and was still owned by Edward
Williams. However, the only employees were three underground workers still
extracting clay and two surface workers, reflecting a decline in the local
firebrick-manufacturing industry. The fire-clay workings were finally
abandoned in 1903, as annotated on a contemporary plan (Plate 7), and the
kiln fell into disuse.

Plate 7: Plan of the fire-clay workings, produced in 1874
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3.4.20 Twentieth-century expansion of Bradford Colliery: in 1899 the Bradford
Colliery Company was formed as a limited company, and was purchased by
the Fine Cotton Spinners’ and Doublers’ Association (The Times 25 May
1901), although continued to trade as the Bradford Coal Company.
Developments at the colliery then included the deepening of the downcast
shaft (which then became known as the Deep Pit) to 927 yards (847.65m),
with the bottom seam of Crombouke coal being intersected at 2769’ 9”
(844.22m) from the surface (Hayes 2004, 112). At that date, the colliery
employed 404 men underground, and 125 surface workers (Warrender 2007,
112).

3.4.21 In 1900, an extensive electrical plant was installed by Messrs JH Holmes of
Newcastle-upon-Tyne, which was one of the earliest of this type of scheme at
a colliery. There were three engines in total, each built by Browett and Lindley
of Sandon Works, Patricroft. The power was supplied underground by lead-
covered armoured cables, which served four haulage engines, two pumps and
a tub creeper. At the surface, power was supplied to two 80hp motors which
drove the screening plant and a 15hp motor, which powered the carpenter’s
shop (op cit, 112-3).

3.4.22 In 1906, Robert Daglish of St Helens installed a new winding engine at the
Deep Pit. As the
colliery was
located within a
built-up area the
winding engine
was a twin-
cylinder vertical,
which took up less
space than other
winding engines.
The engine had a
25’ diameter drum,
and 42” and 72”
cylinders, the
headgear was of
timber (Plate 8),
and the winding
depth was 902
yards. The cages
carried six 10cwt
capacity tubs, with
three tubs per deck.
Each cage had four
wire rope
conductors, and
there were two
rubbing ropes
between the cages
(ibid). Plate 8: Installing new timber headstock and winding gear in 1905
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3.4.23 A second shaft, known as Parker Shaft (No 2), was sunk in 1906. This was the
upcast ventilation shaft, and was also used for winding. It had a twin cylinder
horizontal winding engine, which fitted with Daglish’s automatic cut-off on
the inlet valves. The cylinders measured 36” by 78”, and there were two
winding drums, each measuring 18’ 8” diameter by 4’ 7” wide. They were
located one on each side of a 15” wide brake path. There were two cages, each
with four rope conductors with two rubbing ropes between.

3.4.24 In the List of Mines in Great Britain and the Isle of Man for 1908, the
Bradford Colliery Co Ltd is listed as the owner of the colliery, with George
Bentley as the manager. At that date, 644 men were employed underground,
and 146 on the surface.

3.4.25 In 1913 the generating plant was enlarged by the installation of a 700kW
mixed-pressure turbine, which ran at 1800rpm. This was enlarged
subsequently by the installation of a 1000kW mixed pressure turbine set,
which also ran at 1800rpm (op cit, 113-4). Steam was supplied to the colliery
by eight Lancashire boilers, which worked at 100psi, as well as three sets of
Green’s economisers and three chimneys (op cit, 114).

3.4.26 In the List of Mines in Great Britain and the Isle of Man for 1918, the
Bradford Colliery Co Ltd is listed as the owner of Bradford (Parker) Colliery,
with TH Dixon as the manager. At that date, 498 men were employed
underground, and 122 on the surface. A new headgear of timber was erected in
1925.

Plate 9: A view across Bradford Collier in 1928

3.4.27 In 1926, the pithead baths were erected by the Miner’s Welfare Committee,
and opened in 1931. These were housed in a square building located in the
northern half of the plot bounded by Bank Street and Hawke Street. Internally,
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the building comprised a clean clothes and a dirty clothes locker room (each
containing 480 lockers). The shower-bath cubicles were located in the centre
of the building, between the two locker rooms. The pit-clothes entrance was in
Bank Street and the clean clothes entrance off Hawke Street (Bradford
Colliery Pithead Baths 1931, 4-6). The baths were heated by a boiler, which
was retained after all the other colliery boilers were dispensed with in the late
1940s/early 1950s (The Colliery Guardian 1953, 127).

3.4.28 Bradford Colliery was purchased in 1935 by Manchester Collieries Ltd, a
considerable concern which, by 1940, owned 14 mines in the Lancashire
Coalfield: Astley Green (Astley); Bedford (Leigh); Brackley (Little Hulton);
Bradford (Manchester); Chanters 1 & 2 (Hindsford, Atherton); Gibfield
(Atherton); Gin (Astley); Howe Bridge (Atherton); Mosley Common
(Boothstown); Newtown (Clifton); Nook (Astley); Sandhole (Walkden); St
Georges (Walkden); and Wheatsheaf (Pendlebury). In view of the favourable
working conditions and the potential yield of high-quality coal, Manchester
Collieries Ltd implemented several improvements in order to increase
productivity. This included the replacement of the surface plant, which
necessitated the demolition of the brickworks. As a result, output increased
from 171,557 tons in 1937 to 243,363 tons in 1940 (Hayes 2004, 114).

3.4.29 By this date, the Crombouke seam was becoming exhausted, although it was
known that the Roger seam, a rich seam of high-grade coal, lay some 27m
below the Crombouke. Work began on deepening the Parker Pit in 1944,
which was completed to 955 yards (873m) in 1948. During this period,
Manchester Collieries Ltd commissioned an independent report to assess the
potentialities of the colliery (Browne 1945). This conclusion drawn from this
comprehensive report strongly recommended an expansion of the colliery,
although it was noted that a significant issue was the means of the disposal of
fuel on the surface. In this respect, the report considered the implementation of
a proposed direct delivery to Stuart Street Power Station as crucial, as this
would obviate the need for an extension of the colliery site. In addition, it was
proposed that coal should be bagged on site for sale to the householder,
providing reduced distribution costs. The report also recommended that the
colliery should be developed with a transport system on continental lines to
which a series of seams in close proximity in steep measures were suitable for
the extensive use of roadway conveyors. The proposed reconstruction of the
colliery anticipated an output of 350 tons an hour, or 2000 tons per working
day on one shift.

3.4.30 Skip winding was installed at 897 yards (820m), with two sets of rigid guides
installed in the shaft to take the 12-ton capacity skips. There was an electric
winder of the Koepe friction wheel-type built by Metropolitan-Vickers, and
the headgear was installed in a new 200’ (60.96m) high tower of reinforced
concrete, which was completed in 1953 (Plate 12). The upper part of the shaft
was also reinforced in concrete to support the headgear (ibid). Deep Pit also
had a new electric winder and headgear. The winder had clutched drums so
that two-cage winding could be carried out at different levels. Ventilation was
then provided by two axial flow fans, which were installed in a chamber below
ground, due to the lack of space on the surface (op cit, 114-5).
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3.4.31 The improved workings also had a policy of stowing material in the goaf, or
waste areas. This was due, in part, to the mine workings being located beneath
a densely populated area. There was not enough waste material from the mine
to stow in these areas, however, and so waste from other mines had to be
brought in and wound down into the pit. Three electronically driven turbo-
compressors were installed at this time to power the stowing machines (ibid).

3.4.32 The old brickworks in the north-east corner of the site was redeveloped as a
coal-preparation plant (Plate 10). At this plant, the coal was separated into
different sizes by passing through primary screens, washed to extract the fines,
and then screened again. A Tromp washer was installed for coal of 2-6”, and a
Baum jig washer for smaller coal. The larger lumps of coal, usually ranging in
size between 2” and 6”, was either bagged automatically or loaded directly
into lorries. Smaller coals were transferred to the land-sale yard, where it
could be bought by local residents.

Plate 10: Plan of the proposed new coal-preparation plant, dated 1945

3.4.33 The smallest fragments of coal were mixed with the fines recovered from the
washing process and sold to Manchester Corporation as fuel for their power
station on Stuart Street (Plate 11). Coal was delivered directly to the power
station via a conveyor belt, which was ingeniously laid in a 0.46km long
tunnel that passed beneath Mill Street and the Ashton-under-Lyne Canal
(Hayes 2004, 115; The Colliery Guardian 1953, 130).
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Plate 11: Plan of 1945 showing the proposed route of the conveyor belt to Stuart Street

3.4.34 In the List of Mines in Great Britain and the Isle of Man for 1945, the
Manchester Collieries Ltd is listed as the owner of the colliery, with JF Carr
named as the owner. At that date, 642 were employed underground, and 218
on the surface. In 1953, 350 of those employed underground were trapped
temporarily when a fire broke out in the main winding engine house. As a
result of the intense heat generated by the fire, a winding cable snapped
causing two coal-carrying cages to crash to the bottom of the shaft. The miners
were rescued via another shaft, which lay some 40 yards from the main shaft
(The Times 17 October 1953)

3.4.35 Reorganisation and reconstruction of the pit was completed in 1958 when four
faces were in operation in two seams; three faces in the 6-feet thick Roger
Seam and one face in the 3’ 8”-thick Crombouke Seam. The two shafts, now
both 900-yards (822.96m) deep, had insets at 730 (667.51m) yards. From each
of these, two level horizons were driven, one pair in a northerly direction
below Newton Heath and into the Moston area and the other pair westerly
below Holt Town and Ancoats.

3.4.36 The seams lay in a gradient of 1 in 1½ to 1 in 2½ and were worked so that
roadways were level. Every face was fully mechanised, coal being won by a
150hp BJD Anderton shearer, cutting a 30-inch wide slice of coal on its run
from the lower level main gate to the higher level tail gate. On the return
journey it ploughed the coal into the face conveyor. The faces were supported
by hydraulic props and link bars.
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3.4.37 In the 1960s there were press reports that the colliery was causing serious
subsidence in the areas that overlay the shafts. There was damage in the
Bradford area, and the Bradford Road gasholder tilted so much that it could
only be filled to half its capacity (The Times 17 August 1962). The threat of
subsidence in the area was such that Manchester Corporation expended some
£3,000,000 on the sinking of foundations as a precaution against subsidence
(The Times 29 October 1963). However, it appears that other problems were
eventually responsible for the closure of the mine. It began to lose money in
1966, and reasons given for its subsequent closure were geological faults, an
underground fire, and the failure to keep the expensive coal-carting machinery
running during each shift.

3.4.38 The final closure of the colliery was announced in 1968 (The Times 8 June
1968), although large reserves of the coal remained (Hayes 2004, 115;
Warrender 2007, 114). At that date, nearly 1,500 miners were employed, and
daily output was averaging 2,130 tons of saleable coal. The winding gear was
demolished in 1973, and any other machinery, which was considered not
worth salvaging, was buried on the site (Warrender 2007, 115).

Plate 12: Demolition of Bradford Colliery, 1973
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3.5 BRADFORD IRONWORKS

3.5.1 The origins of the firm of Richard Johnson & Nephew can be traced to 1773,
when James Howard started in business as a pin-maker and wire-worker on
Markersted Lane in Manchester. By 1817, Howard’s business had passed into
the ownership of John Johnson, and then to his two sons, Richard and
William. By 1838, the firm was trading under the name of Richard Johnson &
Brother, who had premises on Lees Street in Ancoats, and offices at 27 Dale
Street (Whellan 1853, 176). The firm expanded rapidly during the 1840s, as
they diversified from producing just wire; an advertisement of 1848 promoted
the firm as ‘manufacturers of flour machines, wheat screens, separators,
elevator cans and belts, sacks, riddles, sieves, brushes, provers, sack tackle,
chain, mill chisels, tacks, and every description of wove wire and wire work’
(Seth-Smith 1973, 19). In 1851, the firm famously supplied half the iron wire
for the first submarine cable that was laid between Dover and Calais in 1851.

3.5.2 In 1853, Richard Johnson & Brother purchased land adjacent to Bradford
Colliery with the intention of building an ironworks. This housed puddling
furnaces to transform pig iron produced in a blast furnace into wrought iron
that could be used for manufacturing wire. In addition to the puddling
furnaces, the Bradford Ironworks contained mechanical hammers and rolling
mills that were required to process the iron ready for producing, or drawing-
out, wire. This final stage in the manufacturing process was carried out at the
firm’s old works on Lees Street in Ancoats. In 1858, Richard Johnson &
Brother supplied the sheathing wire for the first trans-Atlantic cable, which
was laid during the 1860s (Plate 13).

Plate 13: The steamship Great Eastern laying the trans-Atlantic cable in 1866
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3.5.3 The earliest method of manufacturing wire was to roll bars of iron, copper or
brass into long flat strips, approximately ¼” thick, which were then slit
lengthwise into strips of square section. These were converted into round wire
by drawing through a series of holes in a steel die-plate. The drawing of rod
into wire had been carried out from early times on a block, or drum, on which
the wire was coiler on a vertical axis, providing the tension necessary to pull
the wire through the die (Singer et al 1958, 620).

3.5.4 Whilst this traditional method of wire production persisted to some degree
throughout the nineteenth century, more efficient and productive processes
were demanded to serve the growth of the mechanical and electrical
engineering industries (ibid). In particular, the advent of the telegraph, and the
successful experiments by Samuel Morse in the 1830s, caused an abrupt
increase in the demand for wire. During that period, the rolling of hammered
bars in grooved rolls was well established. To cater for the telegraph wire,
grooved rolls, known as the Belgian train, were adopted generally; these
comprised a series of decreasing apertures of constantly changing section,
from square successively to diamond, oval and circular.

3.5.5 The continuous rolling train comprised 16 two-high rolling stands, arranged
with their axes alternately horizontal and vertical, driven by a system of fixed
gears. Wrought iron bars of 1 1/16 inch square section, weighing up to 100lb
and pre-heated in a continuous furnace, were rolled to ¼” rod. The mill was
capable of producing 20 tons in ten hours (Benson 1893, 77-93).

3.5.6 The manager of the Bradford Ironworks at this date was George Bedson, who
was responsible for the introduction of several important technological
advances that revolutionised the wire-making industry. In particular, in 1860,
Bedson introduced the first continuous galvanising plant. The success of this
new process led the firm to extend their works in 1864, and land on the west
side of Forge Lane was developed as a new galvanising plant. At the same
time, the firm persuaded the Lancashire & Yorkshire Railway to build a new
goods yard on adjacent land in return for guaranteeing a minimum traffic of
200 tons per week to and from the ironworks (Seth-Smith 1973).

3.5.7 Another key technical innovation introduced by Bedson was the first
continuous wire rod mill that enabled 100lb pieces of iron rods to be drawn in
a single length (Johnson and Nephew 1947). This was installed in the Bradford
Ironworks in 1862, and offered considerable improvements on the Belgian
train (Singer et al 1958, 621). The mill consisted of a long series of rollers
placed in pairs, alternately horizontally and vertically, with each pair of rollers
incorporating a groove through which the iron rod passed (Plate 14). On
passing through the rollers, the rod was reduced in section and extended
proportionally in length, before being delivered to the next pair of rollers,
where the process was repeated. The gearing of the rollers was arranged so as
to give a higher speed to each successive pair of rolls, in order to pass the
increased length of rod through as quickly as it was produced. The mill was
equipped with a gas furnace to heat the iron immediately prior to being passed
to the rolling mechanism (Seth-Smith 1973, 54).
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Plate 14: Schematic section view of Bedson’s continuous wire rod mill

3.5.8 It was during this period that William Johnson died and, in 1865, Richard
Johnson decided to form a partnership with his nephew, leading to the
formation of Richard Johnson & Nephew. In that year, building on their
reputation for supplying the sheathing wire for the first trans-Atlantic cable
(Section 3.5.2 above), Richard Johnson & Nephew secured the contract to
supply all the wire for the Cincinnati Bridge in America. Hundreds of coils of
wire, one-eighth of an inch in diameter, were produced, each coil containing
between 12,000 and 16,000 feet of wire. Other international commissions at
this time included an order from the Indian government for 700 tons of
telegraphic wire. In 1870, the firm supplied wire for the laying of the West
Indies and the Panama cable, the China and Carpentaria cable, and also
supplied 1,200 tons of wire to the Post Office (Seth-Smith 1973, 58-64).

3.5.9 At this date, Bradford Ironworks was described in an article printed in the
Manchester Evening News: ‘Now Bradford may be described as a thriving
industrial community. Nevertheless, it is, to speak mildly not a nice place. If
Bradford were in the United States it would doubtless have a daily newspaper
of its own, two large boarding houses and a bank. Being in England, however,
it has a public house, a Local Board of Health, a medical hall and several very
bad smells…the works at Bradford covers some 10 or 12 acres, and there are
employed between 500 and 600 hands. Twenty boilers of an aggregate of 800
horses power supply steam to ten engines of from 20 to 100 horses power
each. Thus, Johnsons is a small kingdom of itself…’ (Manchester Evening
News 1870).

3.5.10 A trade directory for 1879 lists Richard Johnson & Nephew as wire drawers
and manufacturers, galvanisers, telegraph engineers, and telegraphic and
fencing contractors (Slater 1879, 117). In his Brief Historical and Descriptive
Notes, published in 1882, Leo Grindon accredits Messrs Johnson with
producing from 280 to 300 tons of telegraph wire every week at their works at
Bradford. He also noted that the works covered between ten and twelve acres,
provided employment to 600 men, and ‘are not likely to be second to any of
their own kind’ (Grindon 1882, 33). It was in 1882, however, the firm ceased
producing their own iron, and the wire-drawing processes were transferred
from the old Lees Street works to Bradford, which focused solely on
manufacturing iron and steel wire. A short time later, the firm diversified into
the production of copper wire, which became an important part of the firm’s
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business. On the introduction of barbed fence wire, the firm also secured the
sole rights of manufacture in the United Kingdom, and so laid the foundation
of what became an important branch of their business

3.5.11 The outbreak of the First World War led to a rise in the demand for wire, and
particularly barb wire. In order to meet this demand, a new rod mill was built
at the Bradford works, occupying land between the canal arm and Mill Street,
subsuming housing on Benson Street, Kara Street, Iceland Street (Figs 6 and
7). The resultant layout of the works is shown in Plate 15.

Plate 15: Layout of the Bradford Ironworks superimposed on an aerial view of 1946

3.5.12 The company maintained their position at the forefront of the industry into the
mid-twentieth century. In 1956, the firm produced the major portion of copper
tape and steel armouring that was used in the construction of the first trans-
Atlantic telephone cable (Johnson and Nephew 1947). However, in the face of
increasing competition from overseas, the works eventually closed in the
1980s and their works demolished.
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3.6 BRADFORD MILL

3.6.1 Bradford Mill was probably established in the early 1840s. The earliest plan of
the mill is the Bradford tithe map of 1845, which describes the site as Plot 51,
a ‘factory, yard and land unbuilt upon’, owned and occupied by William
Pritchard and Brothers. This firm is listed in a trade directory for 1841 and
manufacturers of smallwares, although their business address is given as
Nicholas Croft in Manchester (Pigot 1841, 83).

3.6.2 The tithe map of 1845 shows the mill complex to comprise two buildings: a
rectangular block, which probably represents the main processing area,
situated immediately to the north of the present study area; and a smaller, L-
shaped range to the south, within the area targeted for excavation. A circular
feature adjacent to the L-shaped range is likely to represent a small gasometer,
intended to supply gas lighting in the mill.

3.6.3 The site is named ‘Bradford Mill (small wares)’ on the Ordnance Survey first
edition 6”: 1 mile map of 1848 (Fig 4). This shows a similar configuration of
buildings, although the putative gasometer is not depicted, and a triangular
pond, or reservoir, appears to have been added to the east of the buildings.
Benson Street, which lay immediately to the south of the mill complex, is not
shown, although this street had been laid out by 1863, when it is listed in
Slater’s trade directory for that year, together with Bank Street, Hawke Street,
Holt Street and Moss Street (Slater 1863). By this date, the mill was occupied
by Edward and Robert Pritchard, who are listed in trade directories as
manufacturers of umbrellas, smallwares, fringes, float, orris lace, sewing
cottons, and knittings (eg Manchester Mercantile Directory 1854, 152).

3.6.4 Bradford Mill appears to have been extended during the second half of the
nineteenth century, although by the time of the Ordnance Survey map of 1893,
the site of Bradford Mill is taken up with larger industrial buildings, which are
unlabelled (Plate 16); it is of note that the mill is not listed in Worrall’s Cotton
Spinners’ and Manufacturers’ Directory for 1891, nor in Slater’s Directory of
Manchester and Salford for 1895. However, an entry in Slater’s trade
directory for 1903 (Slater 1903, 419), which lists William Waite, Sons &
Atkinson Ltd as hemp spinners (Baltic stores), may be identified as the
occupiers of the mill; this firm also occupied manufacturing premises on the
south side of Stuart Street, a short distance to the east of the present study area
(op cit, 513). It seems possible that the mill buildings in the study area were
actually used for storage purposes by this date, and the firm’s manufacturing
premises were based in their Stuart Street premises. The firm appears to have
vacated Bradford Mill by 1909, as an entry in a trade directory for that year
lists the Arrow Chemical Co Ltd as the occupants, and identified the premises
as Baltic Mills (Slater 1909, 466). However, this firm’s occupancy of the mill
appears to have been short-lived, as the building is not listed in Slater’s trade
directory for 1911. Nevertheless, the layout of the mill is shown as unchanged
on subsequent editions of Ordnance Survey mapping between 1908 and 1932,
but by the time of the 1951 Ordnance Survey map, the buildings had been
replaced with a large building labelled ‘works’.



Sportcity, Bradford, Manchester: Final Excavation Report 35

For the use of Manchester City Council © OA North: March 2011

Plate 16: Extract from the Ordnance Survey 25”: 1 mile map of 1893, marking the outline of
Bradford Mill
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3.7 PARK MILLS

3.7.1 Murray Sharp is listed in a trade directory for 1853 as a manufacturer of
ginghams on Poland Street in Ancoats, although it is uncertain precisely when
Park Mills were built and put into production. The firm of Murray Sharp & Co
is listed as manufacturers of ‘checks, ginghams and mixed goods’ at Park
Mills in Bradford, with offices at 28 George Street, in trade directories from
the 1860s (Slater 1863, 428; Slater 1876, 38; Slater 1879, 44; Slater 1883, 70).
The wording of this entry suggests that Park Mills was either an integrated
cotton spinning and weaving factory, or purely a weaving shed. This is
clarified by a trade directory for 1891 (Worrall 1891, 125), which lists Murray
Sharp Ltd at Park Mills, and accredits the firm with operating 630 looms,
indicating that the mill was intended purely as a weaving factory.

3.7.2 Other textile manufacturers in the area during this period included The African
Mills Company, which is listed in a trade directory for 1883 as ‘manufacturers
only’ of cotton goods (Slater 1883, 66), John Collinson & Co at Reservoir
Mills, with 200 looms weaving ginghams, checks, stripes and ticks (Worrall
1891, 123), and Robert Marsland’s Bradford Mill on Gibbon Street, which
housed some 75,000 spindles (op cit, 125).

3.7.3 Park Mills (cotton) is first shown on the Ordnance Survey first edition 1:500
map of 1890, and the 1:2500 map of 1894 (Plate 16). However, the subsequent
edition of Ordnance Survey mapping, published in 1908, shows Park Mills to
have been replaced with rows of housing. South of Benson Street is an
east/west-aligned road named Kara Street with houses on its north side.
Further to the south are three long north/south-aligned rows of houses, the
easternmost fronting Mill Street, and to the west of this fronting the west and
east sides of Iceland Street. Some of this housing was short lived, however. A
photograph of the area taken in 1904 (Plate 17) shows the back-to-back houses
on the north side of Benson Street to have been demolished, and those on the
south side of the street in a derelict condition.

Plate 17: Derelict housing on Benson Street in 1904, shortly before demolition
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4.  EXCAVATION RESULTS

4.1 INTRODUCTION

4.1.1 This section presents the results obtained from the archaeological excavation.
In total, five areas of the site were targeted for detailed excavation (Fig 2),
based on the results obtained from the initial programme of evaluation
trenching (OA North 2010):

• Area 1 investigated the south-eastern part of the site, and was targeted
on the remains of buildings situated around the pit bank of Bradford
Colliery and the colliery brickworks, which were established in the
1870s. It was envisaged that buried structural remains in this area
would include the foundations for at least two generations of steam-
powered winding engines, their associated steam-raising plant,
ventilation equipment, and headstocks;

• Area 2 was targeted on the steam-power plant for Park Mills;

• Area 3 was placed across the eastern part of the site, and was targeted
on one of the main processing areas within the former Bradford
Ironworks. It was intended specifically to investigate further the buried
remains of a network of flues, which were exposed in an evaluation
trench, and clearly formed part of the forge area within the ironworks
as shown on a plan of 1879;

• Area 4 was targeted on another primary processing area of Bradford
Ironworks, which was built during the twentieth century, and was
intended specifically to investigate further the buried remains of a
network of flues exposed in an evaluation trench;

• Area 5 was intended to investigate the moat associated with Bradford
Old Hall, exposed in trenches excavated by GMAU in 2002, and the
elements of Bradford Mill that lay within the study area.

4.1.2 Following on from the excavation of the five targeted trenches, an additional
area (Area 6) was placed a short distance to the north-west of Area 1. This
was intended to investigate a building seemingly associated with the colliery
depicted on mid-nineteenth-century mapping, and the canal arm.
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4.2 AREA 1 – BRADFORD COLLIERY

4.2.1 Area 1 measured 100 x 25m, and was targeted on the footprint of Bradford
Colliery and its associated brickworks, situated in the south-eastern part of the
development area (Figs 3-9). The area was excavated to a maximum depth of
58.39m aOD, and revealed substantial structural remains of the former
colliery, representing several phases in its development. Notwithstanding the
damage to the buried remains of nineteenth-century fabric by more recent
structures, several key components of the colliery complex were identified,
including a boiler house and an engine house for the winding gear.

4.2.2 A layer of yellowish-grey clay was exposed at a depth of approximately 1.2m
below the modern ground surface across much of the area almost certainly
representing the natural drift geology. This layer was cut by a series of
structures pertaining to the colliery; no remains of an earlier date were
identified during the course of the excavation.

4.2.3 The earliest structural remains were identified in the eastern part of Area 1
(Plate 18). This consisted of a passageway (1003), which measured
approximately 21 x 4.3m, and was constructed largely from machine-pressed
bricks, although it had evidently been repaired and remodelled slightly on
several occasions. The passageway was aligned broadly north-west/south-east
(Fig 10), and appeared to connect the boiler house at the north-western end
with an engine room to the south-east. However, it was not possible to
elucidate the full extent of the passageway as constructed, as the southern end
had been destroyed by later development. Nevertheless, it seems possible that
it had originally connected with the pit bank to allow the transfer of coal
directly to the boiler house.

Plate 18: Looking south across passageway 1003



Sportcity, Bradford, Manchester: Final Excavation Report 39

For the use of Manchester City Council © OA North: March 2011

4.2.4 An east/west-aligned service pipe, clearly of modern origin, had been inserted
through passage 1003, dividing it into two components. North of the pipe, the
surface was four brick-courses thick and enclosed from the north-west by a
curved wall that survived to a height of eight courses. Physical evidence for
several repairs and alterations were identified in the fabric of this wall,
represented by different types of mortar: the lower courses of brick were
bonded with a blue/grey lime-based mortar; the upper courses with a
black/brown sandy mortar. A section of the surface was ramped, presumably
for coal tubs or carts (Plate 19). For the most part, the walls forming the sides
of the passage overlay the brick floor, indicating them to be of a later
construction. The exception was the ramped surface, the construction of
which clearly post-dated the walls. The surface in the southerly portion of the
passage incorporated at least two courses, each representing different phases
of repair.

Plate 19: The ramp for coal tubs or carts, forming part of passageway 1003

4.2.5 The eastern wall of passageway 1003 was abutted by two raised brick
platforms (1004 and 1006), which both comprised machine-pressed bricks
bonded with a dark grey to black mortar, indicative of a late nineteenth- or
early twentieth-century construction date (Plate 20). Each platform measured
8 x 3m, and was seven brick-courses thick; platform 1006 additionally
incorporated a pad of reinforced concrete in its centre, which probably
represented a later addition. It seems possible that these platforms were
intended as machine bases, perhaps associated with the steam-powered
winding engine, and were evidently of a slightly later date than passageway
1003.
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Plate 20: Looking east across platforms 1006 and 1004

4.2.6 Excavation in the north-eastern part of Area 1 (Plate 21) exposed the remains
of a substantial east/west-aligned surface of brick construction (1000), which
had been encountered in an initial evaluation trench (OA North 2010).
Excavation exposed the entire footprint of the structure, the location of which
corresponded with the position of a boiler house depicted on historical
mapping (Fig 10). Surface 1000 comprised a mixture of hand-made, machine-
pressed and refractory bricks, founded upon both the natural drift geology and
sandstone blocks, and had a maximum thickness of eight brick courses. The
surviving dimensions of surface 1000 were 30 x 6m, although the western
edge had been destroyed during the construction of the coal-preparation plant
in the late 1940s.

Plate 21: Looking north across boiler house 1000 during excavation
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4.2.7 The excavated remains of the boiler house contained five boiler beds, each
surviving to a height of between one and three courses of bricks above the
floor; the upper surface of the walls were exposed at a depth of 0.45m below
the modern ground level. Each boiler bed was faced with a single skin of
refractory bricks, many of which were stamped ‘Glenboig’, with a possible
scar of a central, single-skin refractory brick wall within one of the floors,
suggesting that Lancashire-type boilers had been employed. A perpendicular
wall at the northern end of the boiler house, flush with the eastern section of
the trench, related to a structure housing the flue, or possibly an economiser
between the boilers and the chimney.

4.2.8 A north/south-aligned gully (1001) was identified running along the western
edge of the boiler room 1000. Gully 1001 measured 19.42 x 0.4m, although
its northern end had been destroyed by twentieth-century developments. The
gully was founded upon the natural clay geology, and was constructed from
machine-pressed bricks that were laid in stretcher bond (Plate 22). It seems
possible that gully 1001 had been linked to the blow-down pipes from each of
the boilers, and was intended to carry waste water away from the boiler house.

Plate 22: Looking north along gully 1001
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4.2.9 Two machine bases (1010 and 1013) were exposed to the south of platform
1006 (Plate 23). Base 1010 measured 3.60 x 2.60m, and base 1013 measured
5.70 x 5m. Both structures were seven-brick courses high, and comprised
machine-pressed bricks bonded with cement-based mortar, founded upon re-
deposited levelling clay. Three wooden blocks were implanted into the
surface of base 1010, and were perhaps intended to underlie machine feet,
insulating vibrations of an operating machine. Two iron holding-down bolts,
designed to secure the machines to their bases, were also laid into same
surface. The remains of a platform (1009) composed of hand-made bricks,
and a cobbled surface (1011), were located slightly above the east and south
sides of base 1010. Founded upon re-deposited clay and rubble, these surfaces
may have provided access to the machinery on the bases. Though 1009 was
constructed from hand-made bricks, the stratigraphic relationship between the
surface and relatively modern bases indicates that the bricks must have been
re-used. Machine bases 1013 and 1010 were enclosed by two east/west-
aligned walls: 1008 to the north; and 1015 to the south (Fig 10). Both walls
were constructed from machine-pressed bricks and bonded with a black
bitumen mortar. Wall 1008 was a substantial wall, measuring 1.70m wide,
suggesting that it had been intended to have a load-bearing capacity.

Plate 23: Looking north across machine bases 1010 and 1013

4.2.10 A brick structure (1012) was exposed between machine bases 1010 and 1013.
Structure 1012 comprised from machine-pressed bricks bonded with cement-
based mortar, measured 1.7 x 1m and survived to a height of seven courses.
An iron valve mechanism was built into the south face of 1012, possibly
allowing the control of air into a small chamber to the north of the structure
(Plate 24). The chamber was filled with a black sooty material, suggesting that
it had been associated with a flue.
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Plate 24: Detail of valve mechanism built into structure 1012

4.2.11 Wall 1015 was constructed from machine-pressed bricks in English Garden
Wall bond with a black bitumen mortar, indicative of a late nineteenth- or
twentieth-century construction date. Excavation revealed that the north face of
the wall survived to a depth in excess of 1.70m (Plate 25), and comprised
fabric that incorporated evidence for at least two phases of construction. An
entrance had originally connected rooms to the north and south of the wall,
although this entrance had been blocked subsequently, and the entire wall
raised in height by several courses of brick. The first phase of construction,
contemporary with the entrance, predated machine bases 1010 and 1013, as
the levelling clay upon which the bases were founded was stratigraphically
later than the blocking of wall 1015.

4.2.12 Excavations to the south of wall 1015 revealed a deep, brick-lined pit (1016b),
which measured 3.5 x 1.4m (Plate 26). A brick floor was exposed at a depth
of 3.5m. The upper part of the pit was filled with demolition material,
consisting largely of brick and concrete rubble, whilst the lower fill was
contaminated heavily with diesel/oil. The presence of oil and the depth of the
pit implied that this structure had contained a diesel engine, at least during its
final phase of use.

4.2.13 Situated to the east and west of pit 1016b were two comparatively shallow
brick-lined chambers (1016c). These chambers each measured 3 x 1.70m, and
were excavated to a depth of 0.24m. The chambers were filled with re-
deposited clay, similar to that underlying machine bases 1010 and 1013. It is
probable that these were machine beds located either side of the diesel engine
in 1016b.
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Plate 25: The north-facing elevation of wall 1015

Plate 26: View of the interior of engine room 1016b
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4.2.14 Excavation to the south of chambers 1016c revealed another large brick-lined
room (1016a), aligned east/west and extending into the eastern section of the
excavated trench (Plate 28). Room 1016a was 3.60m wide and exposed to a
length of 9.28m. The walls of the room comprised machine-pressed, frogged
bricks in English Garden Wall bond with a black bitumen mortar, and
appeared to be of a single build; the extant fabric provided no physical
evidence for remodelling. The floor of the room was also of brick
construction, and incorporated a brick-covered drain aligned east/west along
the centre. It seems likely that room 1016a had housed the steam-powered
winding engine for Deep Pit (No 1 shaft). Access to the room was through an
east/west-aligned passage (1020) and a wooden-framed door inserted into the
western wall of the room, the remains of which survived in-situ (Plate 27).
The brick-lined passage survived to a height of 15 brick courses, and was 1m
wide. Along its course, the passage connected with a north/south-aligned
passage, which would have originally continued north across the colliery (Fig
10). Slots for iron girders ran at chest height along the inner face of the
passage walls. It seems possible that the floor level was later raised above the
girders, allowing water pipes to run underneath. All brick structures in this
complex were identified as belonging to a single phase of construction.
Modern concrete blocks (1029) had since blocked off access through these
passages, which subsequently put the engine room out of use.

4.2.15 In the centre of the excavated area, to the north of passage 1020, excavations
exposed an east/west-aligned brick-built gully (1017), composed of machine-
pressed bricks and black bitumen mortar (Plate 29). The gully measured 2 x
0.48m x 0.25m deep, and was flanked on either side by brick surfaces laid in
stretcher bond. It was clear that the gully originally ran under passageway
1003, although is likely to have been of a contemporary build.

Plate 27: Looking east across engine room 1016a and connecting passages 1020
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Plate 28: Looking west into engine room 1016a

Plate 29: Looking west at gully 1017 and platforms 1006 and 1004
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4.2.16 A north/south-aligned bricked corridor (1026) was exposed to the west of the
boiler house 1000 (Fig 4). The corridor measured 20 x 1.80m, and survived to
a height of nine brick courses (Plate 30). Corridor 1026 was constructed from
machine-pressed bricks in English Garden Wall bond with a white cement-
based mortar. A later cut for a pipe ran up the length of corridor, truncating a
section of the east wall. Regularly spaced sockets for iron girders were
identified along the length of the corridor, indicating that the pipe ran under
the surface level, with a floor raised above the height of the girders. Abutting
1026 from the west were a series of east/west-aligned brick walls (1027 and
1025), which were clearly contemporary with corridor 1026 (Plate 31). These
walls had been heavily truncated from the west by modern concrete piling.
The features almost certainly represented twentieth-century modifications to
the colliery complex, and were probably associated with the documented
expansion in the late 1940s.

Plate 30: Looking north across corridor 1026
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Plate 31: Looking north-east across walls 1027, 1025 and corridor 1026

4.2.17 Three structures (1018, 1019 and 1023) of reinforced concrete were exposed
in the northern and western parts of the excavated trench (Plate 33). The
largest of these was 1019, which measured 17 x 3m, and was aligned
north/south (Fig 11). Structure 1023 was aligned north-west/south-east, and
measured 14 x 1.20m, and structure 1018 was aligned north-east/south-west
and measured 5 x 1.2m. These all seemingly formed components of the coal-
preparation plant, perhaps coal baths, which were developed in the 1940s. A
brick platform (1024) located to the west of corridor 1026 is also be assigned
to this phase (Plate 32). Constructed with brick, concrete and rebar, the
platform measured 2.2 x 2.55m and 0.50m high, and was presumably intended
as a foundation base of a large item of machinery.

4.2.18 Two other structures (1022 and 1030) were exposed in the same location as
the coal baths. Structure 1022 was of concrete and brick construction, and
measured 1.30m long, one brick-course wide and one brick-course high (Plate
35). It abutted the north-west side of bath 1023. Structure 1030 comprised a
concrete platform, flanked by two brick walls. A cast-iron pipe and a ceramic
pipe ran north/south through the concrete platform. The whole structure
abutted and blocked off the south end of corridor 1028 (Plate 34). These
structures similarly represented the remains of the coal-preparation plant that
was developed in the 1940s.

4.2.19 A reinforced concrete brick block (1029) was exposed at the south end of
Area 1, blocking passageway (1020). The block measured 3 x 1.80m, and
survived to a height of 1m. The materials employed in the construction of the
block were very similar to those used for 1022 and 1030, suggesting it to be of
a contemporary date.
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Plate 32: Possible 1940s machine base 1024

Plate 33: Looking north-west at concrete coal baths 1018 and 1023
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Plate 34: Looking north at structure 1030

Plate 35: Brick feature 1022

4.2.20 Several large concrete platforms, clearly of modern construction, were
exposed in the western part of Area 1. One of these platforms measured 12 x
6.5m, and probably represented a base for large winding engines. These
concrete-based versions, likely to be powered by electricity, would have
replaced the winding engines of the early twentieth century.

4.2.21 The latest structures exposed in Area 1 were concrete piles that were aligned
north/south across the site (Fig 4), and numerous service trenches. Both the
piles and the service trenches cut through a significant amount of the colliery
remains. These features probably post-dated the demolition of the colliery in
1973.
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4.3 AREA 2 – PARK MILLS

4.3.1 Area 2 measured 25 x 20m, and was excavated to a maximum depth of 1.5m.
It was targeted on a rectangular-shaped building attached to the southern end
of the main mill block (Fig 13), which was established in the early 1860s as a
cotton weaving factory (Section 3.7 above). In addition, it was anticipated that
the demolished remains of early twentieth-century workers’ housing that
occupied the site subsequently could also be exposed within the excavated
area (Fig 6). However, whilst all the physical remains of the former houses
had been destroyed entirely by subsequent development, some in-situ
foundations of Park Mills were exposed, and at least two developmental
phases were identified.

4.3.2 A deposit of yellowish-grey clay (2025) was exposed at a depth of
approximately 1m below the present ground level. This was almost certainly
the natural geology; most of the structural remains exposed in Area 2 were cut
into this layer of clay.

4.3.3 Amongst the earliest structural remains exposed in the trench were the
foundations of a wall (2006), which was aligned broadly east/west across the
southern side of Area 2 (Plate 36). The wall was constructed from hand-made
bricks with varying header/stretcher bonding. Wall 2006 survived to a height
of three brick courses, and measured 19 x 0.5 m (Fig 13). The west end of the
wall had been truncated by modern intrusions (2024), and the east end
continued beyond the edge of the excavated area. The position of this wall
corresponded with one of the external walls of the former mill (Fig 13).

Plate 36: Looking east across Area 2, showing the surviving remains of Park Mills
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4.3.4 A series of structures associated with the former mill were exposed to the
north of wall 2006 in the eastern part of the trench (Plate 37). These included
the fragmentary remains of a wall (2001), measuring 2.10 x 0.36m, and
composed of hand-made bricks that were bonded with a sandy mortar. This
was exposed in the north-eastern corner of the excavated area, and was
aligned broadly north/south (Fig 13). Wall 2001 survived to a height of c
0.10m.

4.3.5 The western side of wall 2001 was abutted by a single row of flagstones
(2003), which were associated with a single course of hand-made bricks along
their northern side (Fig 13). It is likely that flagstones 2001 represented the
top of a stone-capped drain. This was associated with another drain (2005),
which comprised hand-made bricks bonded with a soft, sandy mortar. Drain
2005 had a slate and stone base, and was 0.4m deep; it is likely to have been
stone-capped originally, although no trace of this survived. The drain was
filled with a deposit of mixed clay and iron-stained brick rubble.

4.3.6 The southern side of drain 2005 was abutted by the remains of a surface
(2004) composed of hand-made bricks. The bricks were not uniform in shape
or size, suggesting that they were re-used. The remains of another surface
(2018) were exposed to the west of drain 2005, although this comprised
flagstones rather than bricks. Surface 2018 was flanked by rows of hand-made
bricks. It is likely that 2005 represented a corridor that originally extended
south-west across the floor of the mill building.

Plate 37: Walls and structures exposed at the eastern end of Area 2

4.3.7 Two walls (2020 and 2023), exposed in the western half of Area 2, also
appeared to represent elements of the original structure. Walls 2020 and 2023
were both aligned east/west (Fig 13), and comprised hand-made bricks set in a
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fine sandy mortar. Wall 2020 measured 6.5 x 0.36m, and wall 2023 measured
1.5 x 0.5m; both walls survived to a height of three brick courses. The eastern
end of both walls had been destroyed entirely by demolition, and they were
also cut to the west by a modern service trench (2021), which was aligned
north/south across Area 2.

4.3.8 Two structural elements revealed during the excavation clearly represented a
remodelling of the mill complex. Wall 2002, exposed adjacent to the eastern
edge of the excavated area, measured 1.6 x 0.42m and survived to a single
brick course in height. The fabric of the wall comprised hand-made frogged
bricks bonded with a hard white mortar, and abutted the east side of wall
2001. A brick-lined channel (2019), exposed close to the northern edge of the
excavated area, was similarly an addition to the original mill building (Fig
13). Channel 2019 measured 9.7 x 1.85m, and was aligned east/west, but
turned 90 degrees along its course, extending beyond the northern edge of the
excavated area (Plate 38). The channel had been infilled with brick rubble,
and was contaminated with a concentration of diesel/oil.

Plate 38: Looking west along channel 2019

4.3.9 Twentieth-century redevelopment of the site, presumably associated with the
expansion of the Bradford Ironworks in c 1914, was represented by the
remains of six stanchion bases (2007 – 2012), which were aligned broadly
east/west across the excavated area (Fig 13). The bases were of brick and
concrete construction, and each measured 1.26 x 1.15m and survived to an
average height of 0.5m (Plate 39).
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Plate 39: Looking north-west at stanchions 2009, 2010 and 2011

4.3.10 Of a similar construction date to the stanchions in the northern part of the
excavated area were two large concrete/brick blocks (2013/2014), which
measured 4.15 x 2.40m. At the same location, a surface (2015) composed of
machine-made brick was exposed, bonded to block 2013. Surface 2015 was
bonded with a hard, black bitumen mortar. Holding-down bolts were present
on top of block (2013), indicating these structures were possible machine
beds.

Plate 40: Possible machine bed 2013 and surface 2015

4.3.11 The latest features exposed within Area 2 included a modern service trench
(2021) and a series of large intrusive cuts (2024) that extended across the west
end of the trench. Feature 2024 truncated walls 2020, 2023, 2006 and brick
channel 2019. These features were filled with concrete and rebar.
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4.4 AREA 3 – BRADFORD IRONWORKS

4.4.1 Area 3 measured 35 x 25m, and exposed the remains of a primary processing
area within the historic core of Bradford Ironworks (Fig 5). The area was
excavated to a maximum depth of 3.10m below the modern ground surface, to
a height of 57.20m aOD. The exposed remains survived in-situ and were
relatively well preserved. The most prominent features comprised the
foundations for a row of four Lancashire boilers, and two pairs of regenerative
furnace chambers and associated flues. Several phases of construction were
identified across the site, which corresponded with the phases of development
that spanned the development of the ironworks.

4.4.2 The earliest features exposed in the excavated area appeared to have been cut
into a layer of yellowish-grey clay. However, it is probable that concentrated
and continuous development of the area had churned up the natural geology to
such an extent that no natural deposits survived at this level.

4.4.3 The earliest structural remains were revealed in the south-east corner of the
excavated area, and included a north/south-aligned flue (3020) composed of
hand-made bricks bonded with a soft, sandy mortar (Plate 39). Flue 3020
survived to a maximum height of 0.40m, and measured 7.66m x 0.78m,
although it continued beyond the southern edge of the excavated area. The
remains of a second flue (3022) joined flue 3020 towards the southern edge of
the excavated area (Fig 14); the two flues were seemingly of a contemporary
build. Both sections of flues overlay a stone-capped drain (3025), which was
cut into the underlying geology, and was aligned north-east/south-west (Fig
14). The sides of the drain were of a similar construction to the flues,
comprising hand-made bricks bonded with a soft, sandy mortar.

4.4.4 The fragmentary remains of two surfaces (3023 and 3018), both composed of
hand-made bricks, were exposed on either side of flue 3020 in the southern
part of the excavated area (Fig 14). The surviving remains of surface 3023
measured 2.5 x 0.9m, and was one-brick thick; this surface had been cut
subsequently by a drain (3021). The surviving remains of surface 3018
measured 1.60 x 1.20m, although unlike surface 3023 it incorporated several
different levels. This surface was cut subsequently by a twentieth-century
drain (3017) of concrete construction.

4.4.5 Flues 3020 and 3022, drain 3025, and surfaces 3023 and 3018 all seemingly
represented elements of the original ironworks. However, little historic fabric
pertaining to other original features as depicted on historical mapping,
including the original furnaces, survived in-situ, and had presumably been
destroyed by the redevelopment of this part of the ironworks in the twentieth
century (Fig 15).
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Plate 41: Looking south across flue 3020

Plate 42: Looking west across surface 3018 and drain 3017
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4.4.6 Excavation in the northern part of the area revealed the remains of the
foundations for a series of four Lancashire boilers (Plate 43), which had been
associated with two pairs of regenerative furnace chambers. Each of the four
individual boiler bays were aligned east/west, and were separated by 1m wide,
brick-lined passage that ran the full length of each structure (Fig 14). The
bank of boilers had been charged at their eastern end, and the flues
channelling exhaust gases to the works chimney were situated at the western
end.

Plate 43: Looking north-east across Lancashire boiler beds 3000, 3002, 3004 and 3011

4.4.7 At the northern end of the boiler bank was boiler bay 3000, which was poorly
preserved as large elements had been destroyed by demolition activity. The
extant structure measured 8.90 x 1.60m, and survived to a maximum height of
0.90m (Plate 44). Boiler bay 3000 was built on a surface (3001) of machine-
pressed bricks, which had been laid in stretcher bond and were severely
degraded due to exposure to the high temperatures generated in the boiler.

4.4.8 Situated adjacent to 3000 was boiler bay 3002, which measured 9 x 2.15m,
and survived to a maximum height of 1.10m (Plate 45). This boiler bay had
also been built on surface 3001. The adjacent boiler bay (3004) was similarly
2.15m wide, and survived to a length of 8.50m and a height of 0.90m.
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Plate 44: Looking east across boiler bay 3000

Plate 45: Looking north-west across the south face of boiler bay 3002 and surface 3003
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4.4.9 Surface (3005) was probably the most enigmatic of all the surfaces that lined
the corridors between the boiler houses. It had been constructed in two
sections, each with a different bonding pattern. In the west part, the bricks
were laid header to header, whilst in the eastern part the bricks were laid
stretcher to stretcher. In the eastern section, the surface was overlain by a
series of east/west-aligned partitions (3005a). The partition walls were only
one brick width wide, and one brick course high. The reason why the surface
was divided in such a way is unclear, although it may have facilitated the use
of wheeled carts or coal tubs (Plate 46).

Plate 46: Looking east across surface 3005

4.4.10 The southerly of the two small boiler bays was 3011 (Plate 45), which had
been constructed upon a brick surface (3005). This boiler bay had a width of
0.97m, and survived to a height of 0.95m (11 brick courses), although the
eastern end had been destroyed by later development, resulting in the
surviving length being reduced to 7.78m. The southern side of the structures
had also been destroyed, leaving only the remnants of burnt, crushed brick.
The top course of bricks in the extant parts of the structure had survived
partially along the northern edge of the boiler bay. These bricks had been
chamfered into a smooth curved profile, designed perfectly to support the
curved surface of the boiler. Excavations also exposed a single layer of
rectangular ceramic tiles overlying the central core of the boiler house. Each
tile measured 0.23 x 0.11 x 0.02m.
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Plate 47: Looking east at boiler house 3011, showing the highly fired core

Plate 48: Detail of chamfered boiler mounts

4.4.11 All four of the boiler housings were constructed from a combination of
standard and refractory bricks. The lower courses of the structures comprised
machine-pressed refractory bricks, designed to withstand high temperatures
and conduct heat. The upper courses were comprised mostly of standard
machine-pressed bricks. The majority of the bricks were crumbly, degraded
and discoloured, reflecting exposure to high temperatures. There was no
surviving mortar in any of the structures. The two central boiler bays were
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constructed around a highly fired ceramic core, designed to retain its structural
integrity under high temperatures. Excavations revealed that all surfaces
underlying the houses were built upon a foundation layer of cement and clay.

Plate 49: The eastern end of boiler house 3002 in Area 3

4.4.12 In the eastern half of Area 3, excavations revealed a surface (3006) of
machine-pressed bricks, which covered an area of 8.60 x 1.15m, and was
aligned north/south along the eastern end of the boiler bays (Plate 48). This
surface was slightly concaved, and enclosed completely by a narrow brick
wall that curved around its southern end. The wall had survived to a maximum
height of 0.40m (three brick courses).

4.4.13 The northern end of surface 3006 continued to the northern section of the
excavated trench. This surface may have provided access to the rear of the
boilers, although a secondary purpose for the passage was also identified. An
iron bar (1.25 x 0.1 x 0.06 m) was found running from the back of boiler bay
3000 to the eastern wall of 3006 (Plate 50). The bar was built into both
structures, acting to stabilise them under the weight of the actual boilers, and
counteract the effect of heat expansion. It is likely that the iron bar would
have been duplicated along the length of the passage, providing support for
each boiler bay. In addition, a reclaimed railway track (2.33 x 0.15 x 0.06m)
was found to have been built into the eastern passage wall of 3006, in between
the surface and the first brick course. Like the iron bar, it is likely that the
track was duplicated along the length of the passage in order to strengthen the
structural integrity of 3006.
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Plate 50: Looking south-west across passage 3006 and the boiler houses in Area 3

Plate 51: Looking south down passageway 3006 showing supporting iron bars
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4.4.14 Excavations exposed a north/south-aligned drain (3008) running along the
western end of the four boiler bays (Plate 50). The drain comprised a concrete
base, and was flanked along the western edge by a single line of machine-
pressed bricks. At the northern end of drain 3008 was a cast-iron valve
mechanism, which measured 1.80 x 0.08m. Just to the north of the valve, the
drain dropped beneath surface 3007 through a brick arch. It is likely that drain
3008 was contemporary with the boiler house and associated flues.

Plate 52: Looking north at drainage system 3008 in Area 3

4.4.15 To the south of the boiler houses, excavations exposed the remains of two
east/west-aligned pairs of regenerative chamber flues (Plate 53); the
construction typified Siemens’ original regenerative furnace system, as shown
in the patented design of 1856. Each flue exhibited the remnants of an original
arched chamber packed with refractory bricks in an open Flemish bond
chequered pattern. The two pairs of flues were separated by a 1.80m wide
concrete surface (3014), which was laid up against the south wall of flue 3013
and the north wall of flue 3015. All of flues were truncated from the east by a
later phase of construction within the ironworks. All flues were similarly
truncated from the west by a modern service pipe running north/south along
the western section of the excavated trench. Further excavations revealed the
flues continued westwards, under service pipe 3010, towards the City of
Manchester Stadium.
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Plate 53: One of the two pairs of regenerative chamber flues (3016 and 3015), Area 3

4.4.16 The only flue with an intact archway was flue 3016 (Plate 54). The arch
measured 0.88m wide, and was excavated to a depth of 1.39m. Seven courses
of refractory bricks in Open Flemish bond were exposed inside the arch.
Along the exterior roof of the arch were two small rectangular holes,
presumably for ventilation purposes. This arch was reinforced on its south
side by a flanking refractory brick wall, measuring 3.50 x 0.4m.

4.4.17 With the exception of 3016, all of the flues were poorly preserved. The most
northerly flue (3012) was truncated by a modern cut and service pipe (3010).
Flue 3012 measured 5.3 x 0.87m, and exceeded a depth of 1.80m. It was
abutted from the south by flue 3013; flue 3013 was not excavated due to the
potential collapse of the structure. A notable feature of flue 3012 was the
presence of a dark grey molten residue coating the inner face of the northern
chamber wall. It is likely that this residue was a by-product of metal-working
and evidence that a very intense heat once passed through flue.
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Plate 54: Looking west at the complete cross-section of regenerative chamber flue 3016

4.4.18 Flue 3015, located to the south of concrete surface 3014, measured 4.11 x
1.17m, and exceeded a depth of 1.36m. Like flues 3012 and 3013, the original
archway was not intact. The inner face of the south wall was coated with the
same molten material as seen in flue 3013 (Plate 55).

4.4.19 Excavations revealed flues 3015 and 3013 had been blocked from the east by
a later north/south-aligned wall (3030) composed of machine-pressed bricks.
The wall measured 5 x 0.80m and was over 2m high. Wall 3030 had a 0.30m
wide concrete-filled cavity running through its centre (Plate 56). It seems
possible that the wall was an early twentieth-century construction designed to
permanently block off and put out of use the regenerative flue system (Plate
57).
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Plate 55: The internal northern face of regenerative chamber flue 3015

Plate 56: Wall 3030 with a concrete cavity cutting flue 3015 from the east in Area 3
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4.4.20 The archaeology exposed in the western half of Area 3 can be attributed to the
second half of the nineteenth century. The Lancashire boiler houses and the
regenerative flue system are evidence that during this period, the ironworks
underwent significant technological and structural developments.

Plate 57: The east end of flue 3015, with later wall 3030 running across the back

4.4.21 The most prominent feature in the eastern half of Area 3 was a large brick-
lined room (3024), which measured 3.90 x 2.50m with a depth of 1.90m (22
brick courses). The bricks were machine-pressed and bonded with a black
bitumen mortar. As the room was filled with a diesel-type fuel, it seems likely
that (3024) was a machine room or a fuel tank container. At least two phases
of construction were identified in the brickwork.
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Plate 58: Looking south-west across Area 3, showing brick-lined room 3024

4.4.22 The north wall of the room was originally built with an arched window
measuring 0.95 x 0.60m (Plate 59). From this window a brick-lined channel
(3028) of corresponding width extended northwards from the room (Plate 60).
The walls of the channel were two brick widths wide, and survived to a height
of 0.70m (eight brick courses). The channel was filled with a thick, black fuel
deposit, suggesting that this structure may have been the means by which fuel
was channelled into fuel tank 3024. Running off 3028 to the west were four
brick-lined compartments of unknown function (3039). The two largest
compartments measured 2.50 x 60m, and had survived to a height of 0.50m.
Compartments 3039 were constructed from machine-pressed bricks with a
concrete mortar. A concrete surface was found to surround each compartment,
probably the foundation for a brick floor.

4.4.23 Fuel tank container 3024 and associated channel 3028 were seemingly early
twentieth-century constructions, belonging to a phase later than that of the
Lancashire boilers and regenerative flue system.

4.4.24 The brickwork in the northern wall of 3028 showed that the arched window
was blocked in a secondary phase of construction. Any access to the room in
this phase would have been through a 0.60m wide entrance exposed to the
west of the blocked arch. Excavations also exposed a degraded iron-plated
brick passage (3026) running at a slope from the entrance along the outside of
the northern wall of 3028 (Plate 59). The passage measured 5.73 x 0.60m.
Built into the southern passage wall of 3026 were the remains of a timber
post, probably part of a mechanism associated with the function of slope.
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Plate 59: The north wall of 3024, showing blocked window with channel 3028

4.4.25 Directly to the north of passage 3026 excavation revealed a machine-pressed
brick and concrete mortar compartment complex (3027). In total, 12 separate
compartments were identified, each one founded upon a concrete surface. The
compartments had a total measurement of 5.64 x 4m. The dividing brick walls
had survived to a maximum height of 0.30m (three brick courses).

4.4.26 Several of the compartments had been filled with concrete, providing
evidence for multiple phases of use. Access to the compartments would have
been through an open passage running down the centre of the complex. It is
possible that 3027 housed several small machines, associated with expansion
of the ironworks in c 1914. The blocking of the arched window in 3028 and
the construction of passage 3026 can be attributed to the same phase.
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Plate 60: Looking south along channel 3028

Plate 61: Looking east along iron-plated passage 3026 along the north wall of 3028
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Plate 62: Looking north at compartment complex 3027 in Area 3

Plate 63: Looking south-west across the south end of Area 3
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4.5 AREA 4 – TWENTIETH-CENTURY EXPANSION OF BRADFORD IRONWORKS

4.5.1 Area 4 measured approximately 30 x 25.5m, and was excavated to a
maximum depth of 3.2m. It was targeted on the site of the main processing
area in the twentieth-century extension to Bradford Ironworks, subsuming the
site of former housing on both sides of Iceland Street and Kara Street (Figs 6
and 7), where a series of flues had been exposed during the initial programme
of evaluation trenching (OA North 2010). However, excavation revealed that
the area had been disturbed heavily by modern development, although
important archaeological remains pertaining to another regenerative furnace
were exposed at depth. The unstable condition of the exposed structures
precluded manual excavation and cleaning of the remains, and archaeological
recording was thus carried out from the top of the trench.

4.5.2 Most of the area targeted for archaeological excavation was sealed by thick
layers of reinforced concrete, presumably representing the final use of the
buildings that had occupied the site. The southern part of the area was sealed
by two discrete concrete surfaces (4005 and 4006), and another concrete slab
(4002) ran west from the centre of the eastern side of the excavated area for
12m (Fig 16). Another linear concrete slab (4001) ran 18.2m west from the
eastern edge of the excavated area to the north of slab 4002, and the north-
west corner was also covered by a reinforced concrete slab (4000). Between
concrete slabs 4401 and 4002, the ground had been disturbed to a depth in
excess of 3m by the insertion of a large, modern drain running east/west
across the trench (Fig 16).

4.5.3 The north and north-eastern parts of the trench had also been disturbed by a
large modern intrusion that was bounded by concrete slabs 4000 and 4001.
These modern features had been cut into a layer of clay, which almost
certainly represented the natural geology; the surface of the natural clay was
observed at a depth of 3.2m.

4.5.4 Situated immediately beneath concrete slab 4001 was a curving wall (4021)
composed of machine-pressed bricks (Fig 16). Wall 4021 survived to a height
of c 3m, and had been laid in stretcher bond. The fragmentary remains of
three flues (4009, 4010 and 4011) were observed at the base of this wall; the
flues appeared to be integral to the fabric of wall 4021, representing a single
phase of construction. Flue 4011 was 1.1m wide and flue 4009 0.6m wide,
and both were constructed from refractory bricks with arched roofs (Plate 64).
Flue 4010 was 0.6m wide and, similarly, comprised refractory bricks, but also
incorporated a concrete lintel.

4.5.5 The vestiges of a fourth flue (4008) were exposed in the north-western corner
of the excavated area. Flue 4008 was aligned north-west/south-east, with a
noticeable fall towards the north-west. Whilst the exposed structure was
isolated physically, it may have linked originally to flue 4011.
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Plate 64: The remains of flues 4009 - 4011 within wall 4021, looking south

4.5.6 The remains of two further flues (4012 and 4018) were observed beneath
concrete slab 4001. Flue 4012 appeared to be a continuation of flue 4009.
Similarly, flue 4018 is likely to have been a continuation of flue 4010, and
although at this point it had an arched roof of refractory brick, the concrete
lintel seen in 4010 may be reinforcement at the point where the flue dropped
downwards.

4.5.7 Situated to the east of concrete slab 4006 was rectangular-shaped surface
4007 composed of machine-pressed bricks, covering an area measuring 7.5 x
4m, with a large room (4015) to its north-east (Plate 65); upon excavation this
room flooded immediately from the remains of a flue to the south. The room
measured roughly 9.5m square and had a brick floor situated at a depth of c
2.5m below the level of floor 4007. The structural remains of the room had
been damaged by modern development, probably during the remediation
works carried out in 2000. Nevertheless, sufficient historic fabric survived to
demonstrate that the walls and floor of the room had been lined with
refractory brick, and it had been filled with large refractory bricks with double
holes through them, some of which survived beneath concrete slab 4002.
These were stacked upright on top of each other on small spacer tiles with
small gaps between them and indicated that this room had been a Siemens-
type regenerator. At the north and south sides of this room were sloping
surfaces (4019 and 4020) composed of refractory brick ‘chutes’, which were
probably the remains of the air intake and exhaust gas outflow for the
regenerator. Immediately adjacent to and running parallel to the south-west
wall was a 1.1m wide arched roofed flue (4016).
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Plate 65: Trench 4 looking east. Regenerator bricks can be seen below the concrete in the
centre

4.5.8 A 1.7m wide flue (4013) was observed running north-west out of the
regenerative chamber below concrete slab 4002, which stepped down on its
north side. A second 0.75m wide flue (4017) ran parallel to this to the east,
with a third 1.1m wide flue (4014) running north-east. All three of these flues
were lined with refractory brick, but all had the upper levels truncated so it
was not possible to ascertain the character of the original roof construction.

4.5.9 The eastern side of room 4015 was lined with a single-skin wall (4004), which
was aligned north-west/south-east, and composed of machine-pressed bricks.
The core of the wall comprised standard bricks with refractory brick lining on
both sides. To the immediate north-east was a flue (4003) running parallel to
the wall. This was 1.2m wide, built from refractory brick and had an arched
roof. It ran south-east and then split off to the south, south-east and east,
beyond the confines of the excavated trench.
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4.6 AREA 5 – BRADFORD MILL

4.6.1 Area 5 measured 50 x 30m, and was aligned east/west across the site of part
of a nineteenth-century textile mill (Fig 10), and the northern edge of a
twentieth-century expansion of Bradford Ironworks. The trench was also
targeted on the projected line of the moat that encompassed Bradford Old
Hall. The excavated area was dominated by an 8.2m wide cobbled road
(5001) aligned east/west along the trench (Plate 66). This comprised squared
granite setts laid onto a hardcore base with bitumen, and represented the
surface of the former Philips Park Road. Below the road ran three brick-built
sewers, which were inspected using remote camera by engineers on site
during the course of the excavation.

Plate 66: The excavated remains of Philips Park Road, looking east

4.6.2 Kerbstones remained in-situ in some places along the road sides. To either
side of the road were electricity, gas and water services including, on the
south side, a large asbestos water pipe, and, on the north side, a later concrete-
section sewer. The remains at the western end of the trench had been
destroyed by a large modern cut, which probably represented one of the trial
trenches excavated by GMAU in 2002.
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4.6.3 On the south side of Philips Park Road was the northern wall (5002) of the
twentieth-century expansion of Bradford Ironworks. Wall 5002 comprised
machine-pressed bricks, and was aligned east/west with cast-iron column
bases at intervals along its length. Immediately to the south of the wall was a
series of reinforced concrete slab bases, presumably representing internal
floors and working surfaces within the ironworks. The construction of these
had largely destroyed any earlier remains, although fragmentary remains of
the nineteenth-century houses were exposed. These included wall 5006, which
was exposed in the south-eastern corner of the excavated trench (Fig 17).
Wall 5006 was aligned broadly north/south, and comprised hand-made bricks
bonded with a lime-based mortar. The foundation courses of the wall
incorporated stone and slate, and had been cut into the natural drift geology.
Another wall (5005), similarly composed of hand-made bricks, was exposed
to the west. Wall 5005 survived to a height of 1.5m, and may have formed
part of a fireplace (Plate 67).

Plate 67: Possible fireplace 5005, looking north-west

4.6.4 Situated to the west of walls 5005 and 5006 was a 0.85m wide stone-flagged
surface (5004), with the remains of brick walling on either side. This appeared
to be the vestiges of a north/south-aligned passage or small alley between two
houses (Plate 68), which presumably afforded access from Benson Street to
yards at the rear of the houses.

4.6.5 Two square hand-made brick structures (5003) with concrete internal settings
lay to the west of surface 5004. These were composed of the same type of
hand-made brick as walls 5004 and 5006, suggesting that they were of a
contemporary build, and perhaps represented internal features within a house.



Sportcity, Bradford, Manchester: Final Excavation Report 77

For the use of Manchester City Council © OA North: March 2011

Plate 68: Remains of possible alleyway, looking north-west

4.6.6 A large block of concrete had been inserted into the south part of wall 5002.
This appeared to be associated with a rectangular structure (5000), which
measured 3 x 1.2m, and composed of machine-pressed bricks. This structure
abutted wall 5002, and contained ash and cinders, with its western end
covered by flagstones and a brick surface. A cast-iron pipe ran through it,
suggesting that it was gas-fired in some way, and was contemporary with the
twentieth-century expansion of the ironworks.

4.6.7 To the north of the road was an east/west-aligned wall (5016), composed of
hand-made bricks, which formed the southern external wall of the nineteenth-
century textile mill. In its centre the wall changed from brick to stone at a
point that corresponded with a small branch turning north off the road into the
mill, suggesting a 9.5m wide entrance into a covered loading bay. Inside the
loading bay, on the north side of wall 5016, was a sunken rectangular
structure (5011). This measured 6 x 3.6m, was 0.5m deep, and was built
mainly from hand-made bricks with the later addition of a wall at its west side
composed of machine-pressed brick and a concrete floor with a drain. These
structures represented the remains of a weighbridge (Plate 69).

4.6.8 The weighing mechanism had been removed, although fragments had been
discarded into the structure during demolition. Two brick channels ran into
the structure, one to the east and another to the north, probably to allow access
for maintenance and calibration. Immediately to the east of the structure, and
to the north of the eastern access channel, was a series of brick walls that
connected into the weighbridge. These were constructed from both hand-made
and machine-pressed bricks, and appeared to have been subject to several
phases of repair or remodelling.
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Plate 69: Weighbridge 5011 looking south-west

4.6.9 Situated to the west of the weighbridge was a surface (5012) of machine-
pressed engineering bricks, with a ceramic drain cutting north-west/south-east
along its western side. To the west of this was a surface of thick stone slabs
(5013). This area had been disturbed heavily by the construction works
carried out in 2002, but it was considered likely that the stone surface, which
had two narrow brick wall footings running parallel north/south within it,
represented the base of a steam engine. A second floor surface of engineering
bricks (5014) with a linear stone setting may have formed the base of
machinery or a boiler. This had been disturbed at its south side by a modern
rectangular brick structure (5015), which may have represented the base of
later machinery.

Plate 70: Floor surfaces at the west end of the nineteenth-century mill, looking east
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4.6.10 Situated to the east of the weighbridge was a surface (5010) composed of
engineering bricks and flagstones, which appeared to represent an entrance
from the main working area to the loading bay and weighbridge. A
north/south-aligned wall (5009) of hand-made bricks separated the two areas.
The working area consisted of a stone-flagged floor (5008) into which stone
bases for machines had been set (Plate 71). Along the southern edge were
three stone settings, each measuring 0.8 x 0.37m, with ‘I’-shaped indentations
in the top. To the east of these three was a stone block, measuring 1.5 x 0.6m,
with four holding-down bolts and a groove cut around its top edge. To the
north of the three stone settings were a further two settings, each measuring
0.9 x 0.7m with ‘I’-shaped indentations and a wooden ‘stop’ to the immediate
south. Above the flagstone floor a later rough floor surface of hand-made
bricks (5007), presumably re-used, had been laid (Plate 72).

Plate 71: Stone machine settings within flag floor 5008, looking east

4.6.11 A series of three parallel trenches was excavated through the remains of the
textile mill in order to find any remains of Bradford Old Hall. A fourth trench
was then excavated across the first three at 90 degrees and was then expanded
into a larger area that measured 40 x 8.5m from the western end of the trench
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to half way across flagstone surface 5008. No remains of the hall or moat had
survived. At the western end of the trench were reinforced concrete beams
sitting on large concrete piles, the construction of which had removed any
earlier remains. Below the remains of the textile mill was a large brick sewer
running east/west with a branch heading off to the south, presumably linking
into the sewers beneath Philips Park Road. This was excavated to a depth of
3.4m, and had destroyed any remains of Bradford Old Hall, its moat and
associated stone-built revetment.

Plate 72: Flagstone floor 5008 with overlying brick floor 5007, looking south-east
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4.7 AREA 6 – THE CANAL ARM

4.7.1 Area 6 comprised a linear trench, measuring 50 x 12.5m, which was aligned
north-west/south-east and placed a short distance to the north-west of Area 1
(Fig 2). It was intended to investigate the pit head area around the shaft shown
on early nineteenth-century mapping (Fig 3).

4.7.2 A thick deposit of clay (6004) exposed at the northern end of the excavated
trench almost certainly represented the natural drift geology. This had been
cut by a wall (6002), the fragmentary remains of which probably represented
the vestiges of nineteenth-century buildings that had occupied the area around
the colliery shaft. Wall 6002 comprised hand-made bricks bonded with a
lime-based mortar, and had a maximum width of 0.6m. The wall survived for
a length of 4.6m, running south-west from the eastern edge of the trench. No
associated structures or remains were exposed.

4.7.3 The terminus of the canal arm (6001) was observed at the northern end of the
trench, cutting into natural clay 6004. The canal channel was at least 10m
wide, although the eastern edge continued beyond the excavated area. The
canal channel had a depth of 2.7m, and was filled with gravel and rubble
(6005), which almost certainly represented the infilling of the canal in the
mid-twentieth century.

4.7.4 Backfilled material 6005 was overlain by a surface (6000) composed of
machine-pressed bricks. The exposed remains of surface 6000 measured 5.35
x 1.5m, extending south-westwards from the eastern edge of the excavated
trench. The function of this surface remains uncertain, although it was clearly
of a late twentieth-century date.

4.7.5 A large cut (6003) exposed at the southern end of the trench was filled with
modern rubble and debris, including plastic bottles, crisp packets and hazard-
warning tape, indicative of modern activity. The function of this cut is
uncertain, although it is likely to have derived from the remediation works
carried out in 2000.

4.8 THE FINDS

4.8.1 A very small assemblage of artefacts was recovered from the archaeological
investigation. The bulk of the assemblage dates to the late nineteenth and
twentieth centuries. Pottery dominated the assemblage, with lesser amounts of
clay tobacco pipe, and fragment of ceramic building material. The bulk of the
assemblage was derived from demolition layers in Area 5 and, as such, is
considered as unstratified. Most of the objects were domestic in function and
of relatively low status.

4.8.2 In conclusion, the small finds assemblage is of limited archaeological
significance, and does not contribute to a broader understanding of the site. In
all probability, the finds represent the dumping of domestic refuse on the site
during the later nineteenth and twentieth centuries.
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5.  CURATION AND CONSERVATION

5.1 RECIPIENT MUSEUM

5.1.1 The Museum of Science and Industry in Manchester has been nominated as
the ultimate repository for the finds:

Museum of Science and Industry in Manchester
Liverpool Road
Manchester

5.1.2 Arrangements were made with the museum prior to the commencement of the
excavations for the deposition of the complete site archive, and the museum
curator has acknowledged her willingness to accept the archive.

5.2 CONSERVATION

5.2.1 There are no conservation requirements.

5.3 STORAGE

5.3.1 The complete project archive, which will include written records, plans, black
and white and colour photographs, and artefacts, will be prepared for long-
term storage following the guidelines set out in Environmental standards for
the permanent storage of excavated material from archaeological sites (UKIC
1984, Conservation Guidelines 3), and Guidelines for the preparation of
excavation archives for long-term storage (Walker 1990).

5.4 DISSEMINATION

5.4.1 The complete results obtained from the archaeological investigation at
Sportcity are incorporated in this final excavation report. In addition to
Manchester City Council, copies of the report will be forwarded to the
Museum of Science and Industry in Manchester, the Sportcity Visitor Centre,
and the Greater Manchester Historic Environment Record.

5.4.2 In order to disseminate the results obtained from the archaeological
investigation to a local and national audience, the County Archaeologist for
Greater Manchester recommended that a summary of the key findings are
synthesised into an illustrated booklet, which should be published as part of
the Greater Manchester’s Past Revealed series. This was considered to be the
most appropriate format in which to disseminate the important results obtained
from the investigation of the site. The booklet has been produced, and forms
Volume 4 in the Greater Manchester’s Past Revealed series.
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6.  DISCUSSION

6.1 BRADFORD OLD HALL

6.1.1 Although the 2002 excavation revealed some remains of the medieval moat
and its stone-built revetment at depth in the immediately adjacent area, no
remains were observed in 2010. The present excavation, moreover,
demonstrated that the construction of a modern sewer system along the
northern edge of Philips Park Road had destroyed any buried remains of the
moat. Further to the north, the construction of Bradford Mill in the early
1840s had completely destroyed any buried remains of the medieval hall.

6.1.2 A larger industrial works had seemingly replaced the original mill by 1951.
This new building sat on reinforced concrete beams, which were in turn sat on
concrete piles. At this point the piles were very deep, not bottomed at a depth
of 3.6m, and it is likely that the soft fill of the moat necessitated excavation
and deep piling to carry the beams and the building above them.

6.2 THE CANAL ARM

6.2.1 Cartographic evidence has indicated that the western arm of the moat was
probably incorporated into the Ashton Canal as a pound reservoir during the
late eighteenth century. The canal arm had been expanded by 1845 to link
Bradford Colliery with the main line of the canal, providing direct access to
the Manchester canal network and its associated mills and factories.

6.2.2 It seems likely that the canal arm may also have been utilised as a receptacle
for water pumped out of the colliery workings once the deep shafts had been
sunk in 1854. It is possible that the continued use of the canal as a drain
ensured the retention of the canal arm for many years after more efficient
modes of transporting bulk cargo had been developed.

6.2.3 The canal arm came off the main Ashton Canal just above Lock 6, and
continued southwards in a straight line to the pit head of Bradford Colliery. It
remained in use until the mid-twentieth century, but was infilled subsequently.
It remains uncertain precisely when this occurred, although it is likely to have
been associated with the closure of Bradford Colliery in 1968, and final
demolition in 1973. The excavation of Area 6 exposed a section of the canal,
which was observed at a depth of 2.7m below the modern ground surface,
although it was not well preserved. The eastern wall of the canal channel was
also identified in one of the initial evaluation trenches that were placed across
the site. The wall was exposed at a depth of 2.5m below the modern ground
surface, measured 0.6m (2ft) wide, and was built using a combination of stone
and brick (OA North 2010).
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6.3 BRADFORD COLLIERY

6.3.1 The archaeological investigation of Bradford Colliery has provided an
opportunity to compile an historical account summarising the development of
a key industrial site in East Manchester, enhanced with a detailed record of
the surviving buried remains. Whilst there are several published sources that
examine in detail aspects of the colliery, and particularly the machinery that
was employed (Hayes 2004), there is a notable absence of an holistic account
of the colliery. This is perhaps surprising given the importance of the colliery
to the history of the area, and the wealth of documentary evidence for its
development that is available in various archive repositories.

6.3.2 The excavation did not encounter any of the pit shafts, nor were the
underground workings exposed to provide information on the methods of
mining that had been employed. However, the sixteenth- and seventeenth-
century pits almost certainly exploited the Upper Coal Measure seams that
outcropped close to the surface. These workings may have been in the form of
bell pits, with the miners working outwards from a central shaft, which was
rarely excavated to a depth greater than 10m. Typically, no supports were
used, and mining ceased when the pit became too dangerous to continue, or
collapsed. Individual bell pits were thus short-lived, although new shafts were
often sunk adjacent to an abandoned working (Plate 73).

Plate 73: Cross-section of typical bell pits
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6.3.3 An alternative that allowed a larger area to be mined, and to a greater depth,
was the technique of ‘pillar and stall’. A method of mining coal that was
prevalent until the nineteenth century. Long, parallel rows of coal, known as
the stalls, were removed to leave equally long parallel pillars of coal
supporting the rocks above the seam. A variation of the pillar and stall method
was the bank system. The characteristic feature of the bank was that is was
developed between two access gates, which were extended as necessary to
provide the required ventilation. Pillars of coal were left on either side of the
bank for support (Plate 74). The length of each bank was limited to a degree
by haulage considerations. Waste material was packed into the space created
from mining, known as the ‘gob’ (Sawyer 1886). This method evolved into
the modern technique of longwall mining, whereby a wall of coal is extracted
in a single slice.

Plate 74: Schematic illustration of the bank system of mining (after Farey 1811)

6.3.4 Analysis of the available eighteenth- and early nineteenth-century mapping
that shows the underground workings at Bradford Colliery suggests that the
bank system of mining may have been employed. The characteristic layout of
this method is depicted quite clearly on a plan produced in 1854, showing the
workings excavated in the Three Quarters Mine (Plate 75). Similarly, the
annotation added to the plan of 1761 shows a layout of underground workings
in the Bradford Four Feet seam that is broadly consistent with the bank
system of mining (Plate 3). However, during the twentieth century, the more
efficient method of longwall mining had been adopted at Bradford Colliery,
presumably reflecting the availability of more sophisticated machinery (Hayes
2004).
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Plate 75: Plan of 1854, showing workings in the Three Quarters Mine at Bradford Colliery

6.3.5 The archaeological excavation did not reveal any structures that could be
associated firmly with the early period of mining at Bradford Colliery. Whilst
this was probably a consequence of the extensive redevelopment of the
colliery’s plant during the twentieth century, it may also be a genuine
reflection of the lack of surface infrastructure required up to the mid-
nineteenth century. In this respect, it is of note that documentary references
have indicated that access down Forge Pit, the earliest deep shaft at the
colliery, was afforded by a manually powered capstan as late as the 1855
(Section 3.4.13 above).

6.3.6 The earliest remains exposed during the archaeological excavation dated to
the second half of the nineteenth century, during the period when the colliery
was operated by Thomas Livesey and a series of partners; the origin of the
modern colliery, and its emergence as the largest coal mine in the Manchester
Coalfield may certainly be attributed to Livesey. The most extensive remains
from this period were the housings for the five Lancashire boilers, which were
exposed along the eastern edge of the excavated area. The exact date at which
the boiler house was erected remains uncertain, although the use of bricks
stamped with the ‘BC’ trademark suggests that it may not have been before
1874, when the colliery brickworks was put into production. The fabric of the
boiler house also incorporated refractory bricks bearing the stamp of the ‘Star
Works, Glenboig’. These were the products of a significant fireclay industry
that developed from the 1830s in Lanarkshire, Scotland (Douglas and
Oglethorpe 1993, 19). However, the Star Works in Glenboig was not
established until 1872, and remained in production as an independent factory
until 1882 when the company amalgamated with the Glenboig Fireclay
Company to form the Glenboig Union Fireclay Company Ltd. It would thus
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appear possible that the refractory bricks employed in the boiler house at
Bradford colliery had been supplied during the period 1872-82. The boiler
house had certainly been constructed prior to the measured survey carried out
in 1888 by the Ordnance Survey for the production of their 1:500 plan of the
area (Fig 10).

6.3.7 The surviving fabric of the boiler house provided evidence for several
alterations and repairs. This included the apparent addition of a sixth boiler at
the northern end of the boiler house in the early twentieth century. The
principal function of the boilers was to raise the steam required by the engine
that powered the winding gear for the shaft sunk initially by Thomas Livesey
in 1854, and known subsequently as Deep Pit. The brick-built foundations for
the building that housed this engine were also exposed during the excavation,
together with a series of brick platforms (1004, 1006, 1008, and 1009) that
may have housed associated machinery.

6.3.8 The colliery brick kiln that was built in 1874 was a specific target of the
excavation. However, the excavation demonstrated that all physical remains
of this kiln had been destroyed entirely during the redevelopment of the
colliery surface plant after 1945. However, the majority of bricks used in the
construction of the colliery structures, and in the late nineteenth- and early
twentieth-century elements of Bradford Ironworks, were stamped with the
‘BC’ trademark.

6.3.9 Physical evidence for the development of the colliery during the twentieth
century was provided by the remains of several structures exposed during the
excavation. These included a long, narrow brick structure (1026), situated to
the west of the boiler house, which probably formed part of the coal-
preparation plant. Associated structures included an engine bed (1024)
situated at the southern end of 1026, which may have powered the coal
screens or washing plant.

6.3.10 In the south-eastern part of the excavated was a series of brick platforms with
small basements (1016a-c). These were of later construction than the boiler
house and engine beds to the north, and may have been associated with the
documented installation of electrical plant in 1900. Two engines were
installed to power the screening plant, and one to power the carpentry shop.
The electric generators were probably driven by diesel- or oil-powered
engines. More machinery may have sat in passage (1016d) with the cables
running from it along this passage, the base of which was covered with
armour wire stripped from electrical cabling.

6.3.11 The majority of the excavated remains pertained to the reorganisation of the
colliery, and the redevelopment of the surface plant that was carried out after
1945. In particular, the concrete foundations for the updated coal-preparation
plant were exposed, together with the tower to house the new winding gear.
These structures were very substantial and their construction had removed any
earlier remains in the immediate vicinity.
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6.4 BRADFORD IRONWORKS

6.4.1 Bradford Ironworks was established in 1854, and the original part of the
works was investigated in Area 3. The works was expanded subsequently,
including the addition of a new wire rod mill that was built in c 1914 across
the area east to the east of the canal arm, overlying the former Park Mills and
the late nineteenth-century workers’ housing. This element of the ironworks
was targeted by excavation Area 4.

6.4.2 The remains exposed in Area 3 represented an ‘island’ of surviving structures,
the surrounding areas having been disturbed heavily during the groundworks
associated with the construction of the City of Manchester Stadium in 2000. A
plan of the works dating to 1873 shows the excavated part of the works to
have been a semi-circular-shaped building that contained a series of boilers
around the periphery, serving individual furnaces (Fig 14). These were linked
to a network of adjoining flues, which led to a detached chimney on the
southern side of the building. The plan shows the position of steam-powered
helve hammers and the forge train in the centre of the building. However,
evidence from the excavation demonstrated that this arrangement had been
remodelled considerably during the late nineteenth century. The individual
boilers had seemingly been superseded by a bank of three larger boilers.

6.4.3 Situated adjacent to the boilers were the remains of several arched flues, each
of which contained carefully laid stacks of firebricks. They were set in two
pairs (3015-16), and vented into a small chimney to the immediate east
(3015), a characteristic feature of regenerative furnaces.

6.4.4 The introduction of regenerative furnaces was one of the most important
stages in the development of furnace technology, and enabled many
ironworks to expand dramatically. Following the Salford-based physicist
James Joule’s discovery, in 1845, that the mechanical equivalent of heat could
quantify how heat could be converted into mechanical work, several of his
contemporaries saw its potential for application to industry. Among them was
Carl Wilhelm Siemens (later Sir (Charles) William Siemens), a German,
working in England for his elder brother Ernst’s communications technology
company. His first attempt in heat conservation was to construct a
regenerative condenser, providing superheated steam to a four horse-power
steam engine belonging to John Hick of Bolton in 1847. A modified version
was applied to the steam engine of Messrs Fox, Henderson, and Co, of
Smethwick, in 1849, and although both had limited success, Siemens was
awarded a gold medal by the Society of Arts in 1850 for his endeavour,
acknowledging the value of the principle. During the early part of the next
decade, he, and younger brother Frederic, changed the focus of their work to
furnace design. Working initially with the iron industry, the brothers adapted
the principles of their regenerative condenser to create a regenerative furnace.
As outlined in the original patent of 1856 (British Patent 2861), entitled
‘Improved arrangement of furnaces which improvements are applicable in all
cases where great heat is required’, the furnace worked by:
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‘arranging smelting and heating furnaces....that the products of combustion on
their passage from their place of combustion to the stack or chimney shall
pass over an extended surface of brick, metal or other suitable material
imparting heat thereto...The result of this arrangement is that the air or other
materials of combustion are nearly heated to the degree of temperature of the
fire itself, in consequence whereof an almost unlimited accumulation of heat
or intensity may be obtained’ (British Patent 2861).

6.4.5 This original furnace design contained two pairs of regenerative chambers
beneath the furnace, each packed with bricks in open Flemish bond, ie a
chequer-pattern of unbonded brick, stacked in such a way that gases could
pass through (Plate 76). Hot exhaust gases leaving the furnace flowed
downwards through one pair of regenerative chambers, imparting a substantial
part of their heat to the brick checkerwork, on their way to the chimney, Once
the bricks were sufficiently hot, the direction of gas flow in the system was
reversed by a series of valves to allow the hot bricks to heat up the gas and air
entering the furnace via the other pair of chambers, whilst the exhaust gases
re-heated the opposing pair. This pre-heating of gases gave a considerable
reduction in fuel, William Siemens suggesting the figure was as high as 70-
80% (British Patent 1320).

Plate 76: Cross-section of Siemens’ regenerative furnace from their patent of 1861

6.4.6 A second breakthrough in the Siemens re-designing of the furnace was the
removal of the coal-powered fireplace, and its replacement with a gas supply,
located away from the furnace. Both the modifications to the furnace and
method of gas supply were patented by the Siemens brothers in 1861 (British
Patent 167, 1861).

6.4.7 The use of producer gas brought better quality and reliability, and a further
increased saving in fuel costs, even over the remarkable saving of the original
furnace of 1856, as the gas producer units could be fuelled with ‘slack’, the
lowest grade of extracted coal, available far more cheaply than the higher
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grades required previously. This had a benefit not only in the areas of the
coalfields, like St Helens and Bristol, where huge quantities of slack could be
procured extremely cheaply, but also areas like South Staffordshire, where
only the lower grade could be mined in any quantities, reducing the cost of
fuel from 12s 6d per ton to 3s or 4s (Siemens 1862, 35). Gas producers also
used less fuel; a furnace smelting steel in Gorton in 1865, which had
previously been consuming 7cwt of coal, only required 4cwt, 1qtr, 5lbs of
slack to produce the same quantity of steel (Betts Brown 1866, 142).

6.4.8 The slack, coal, or alternatively even coke dust, lignite, or peat (Siemens
1862, 26) was heated gently on an inclined fire-grate, fed from above with
slack, via a hopper onto an inclined brick plane. An arch of firebrick above
the grate, and heated by it, imparted heat to the new coal slack as it travelled
down the incline, beginning the decomposition process before it reached the
grate itself. When mixed with air rising through the grate, these gases formed
carbonic acid gas (H2CO3), which then rose through the partially decomposed
material above, onto which droplets of water added via a small pipe, the
resultant gas comprising carbon monoxide (CO) and hydrogen. This then rose
into a flue linked to the regenerative chambers.

6.4.9 With the expansion of the ironworks, the small furnace and associated flues
went out of use and were cut off at the eastern side by the construction of a
concrete wall faced on either side by machine-made bricks (3030).
Contemporary with this wall was the addition of room (3024), which may
have housed a diesel- or oil-powered engine, representing twentieth-century
modifications to the works.

6.4.10 The expansion of the ironworks to the east of the canal arm in c 1914
involved the erection of a substantial building. The main structure excavated
within this building was another Siemens-type regenerative furnace. This was
the culmination of William Siemens work on heat regeneration in the iron and
glass industries from the 1840s and by the time of its installation in Bradford
Ironworks in c 1914 would have been at the cutting edge of regenerative
technology. The chamber lay below the furnace and was heated by gas power
generated in a nearby chamber and the exhaust gases exiting the furnace. The
entire chamber was filled with a lattice work of specially designed fire bricks
with double hollows in them which sat on small spacer tiles and were stacked
from floor to ceiling. The sloping passages at the north and south sides of the
chamber controlled, via fans, the direction of the flow, which was reversed
regularly in a similar fashion to that in the regenerative flues seen in Area 3.
Although no dividing wall was observed during excavation there would have
originally been a wall splitting the chamber into north and south halves. The
wall, along with most of regenerative brick lattice work, had been removed by
disturbance associated with the remediation work in 2000. It was observed in
an area were the heat retaining bricks had survived below a later concrete base
that at the bottom of the bricks were a series of interlocking cast iron plates. It
was estimated by Siemens that this type of structure made the furnace 80%
more efficient on fuel.
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6.5 BRADFORD MILL

6.5.1 The earliest cartographic evidence for this mill is provided by the tithe map of
1845, which shows two principal buildings and a probable gasometer.
However the footprint of these structures lay beyond the boundary of the
present study area. Excavation in this part of the site was focused on a
building depicted on late nineteenth-century mapping, seemingly representing
an expansion of the mill complex.

6.5.2 At the western end of the works the stone-flag floor (5013) appeared to
represent an engine bed, perhaps with the engine sitting between the two
parallel rows of brick foundations within the stone surface. The level of
disturbance in this area precluded an accurate picture to be formed for the set-
up of the engine and associated machinery, but it seems possible that the
flywheel may have been positioned to the north, driving lineshafting that ran
behind the weighbridge, and powering the machinery to the east. This would
all have been overhead lineshafting carried by brackets on cast-iron columns.
The processing area to the east contained the settings for several machines,
which were presumably powered by lineshafting.

6.5.3 The remains of the weighbridge uncovered within the excavated trench were
of a similar construction to the rest of the early phase of the building, with
some later alterations. This aligned with a short branch of Phillips Park Road
to the south, suggesting a covered loading bay. The two passages leading into
the weighbridge itself from the north and east can also be related to its
original phase of construction, and presumably facilitated access to the
mechanism for maintenance purposes.

6.5.4 Later modifications to the building included improvements to the weighbridge
system, and in particular to a small structure to the immediate north-east of
the weighbridge. The original power system in the western part of the
building appears to have been replaced, probably by a diesel engine situated
within a brick housing (5015), and the floor surfaces rebuilt in engineering
brick with drains inserted through the original stone engine bed. It also
appears that at some point the function of the processing area to the east was
altered with the machines removed and a new floor surface laid over the
original stone one. This floor (5007) was very rough and constructed from re-
used bricks, possibly from demolition within the western part of the works
during the late nineteenth-century remodelling. The rough nature of the
construction suggests that the area was used for storage.

6.5.5 The road to the south was Phillips Park Road, which was laid in 1863. It ran
east/west from Mill Street, opposite the entrance to African Mills, to the canal
arm to the west. It was built from granite sets laid onto a deep base of
hardcore and clay with bitumen, and had three brick sewers running beneath
it. This sturdy construction shows it was built for heavy traffic and was
intended to be a long term feature with workers’ housing being built along its
south side during the 1860s, together with Benson Street, which lay parallel.
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6.6 WORKERS’ HOUSING

6.6.1 Workers’ housing had been constructed along Benson Street in the early
1860s, with further housing erected on Kara Street and Iceland Street between
1890 and 1904. No physical remains of the workers’ housing survived in Area
2, and only very fragmentary remains were revealed in the southern part of
Area 5. These had survived as small ‘islands’ of earlier remains, set within the
natural clay geology between the concrete floors of the twentieth-century
ironworks. These remains comprised two square brick ‘pits’ with concrete
bases, both of unknown function but commonly observed within workers’
housing, the flag floor and two brick walls of what appeared to be an alley
between two houses, and the east and west walls of a cellar with a possible
fireplace in it.

6.6.2 The lack of survival of housing remains above the remains of the earlier Park
Mills within Area 2 may be due to the flimsy construction of late nineteenth-
century workers’ housing compared to that of the slightly earlier mill.
Although there is a suggestion that at least some of the houses around Phillips
Park Road were cellared (walls 5005 and 5006), it is clear that those around
Area 2 were not.

6.7 PARK MILLS

6.7.1 Park Mills was established in the early 1860s as a cotton-weaving factory.
The surviving foundations of the mill that were uncovered during the
excavation comprised hand-made bricks, bonded with a crumbly, white, lime-
based mortar, characteristic of mid-nineteenth-century construction.

6.7.2 The excavation uncovered the south-east part of Park Mill with the external
south-east and north-east walls surviving, although heavily disturbed. The
later expansion of Bradford Ironworks across the site had caused a lot of
disturbance and three large cuts for concrete piles had removed any remains at
the western side of the area. A series of smaller concrete stanchions with brick
above running across the southern side of area 2 can also be related to this
phase of expansion.

6.7.3 A brick-floored corridor appeared to extend around the inner perimeter of the
building with a stone-flagged corridor running south-west into the centre of
the building and stepping down to the south-west. It may be that the north-east
side was the entrance way into the mill, and the stone-flagged corridor the
route into the weaving sheds themselves.
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APPENDIX 1: PROJECT DESIGN

Oxford 
Archaeology

March 2010 North

SPORTCITY,

BRADFORD,

MANCHESTER

ARCHAEOLOGICAL EXCAVATION PROJECT DESIGN

Extract from the Ordnance Survey map of Bradford, 1894

Proposals

The following project design is offered in response to a request from Mr M
Grace, of Turner and Townsend Project Management Ltd, acting on behalf of
Manchester City Council, for a programme of archaeological excavation in
advance of the proposed remediation of land bounded by bounded by
Manchester City football stadium, Alan Turing Way, the Ashton Canal and
Ashton New Road, in the Bradford area of Manchester.
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1 BACKGROUND

1.1 CIRCUMSTANCES OF PROJECT

1.1.1 In January 2010, Oxford Archaeology North (OA North) was commissioned
by Manchester City Council to carry out an archaeological investigation of
land bounded by the Manchester City football stadium, Alan Turing Way, the
Ashton Canal and Ashton New Road, in the Bradford area of Manchester
(centred on SJ 869 986). The programme of archaeological work was
required to inform and support an application by Manchester City Council to
carry out a proposed scheme of remediation, which will inevitably cause
major disturbance to existing ground levels and the destruction of any buried
remains that may survive across the site.

1.1.2 The site is of considerable archaeological interest, as it formed an important
centre of industrial activity from the mid-nineteenth century onwards. In
particular, the sites of the moat associated with the medieval Bradford Old
Hall, the former Bradford Colliery, Bradford Ironworks, and two nineteenth-
century textile mills lie within the area of proposed remediation, and any
below-ground remains of these sites would be of considerable industrial and
social archaeological interest if they survive.

1.1.3 In order to secure archaeological interests, the County Archaeologist for
Greater Manchester, who provides archaeological planning advice to
Manchester City Council, recommended that a programme of archaeological
investigation was carried out to support the application for the remediation of
the site. The scope of the archaeological works required was specified in a
brief devised by the County Archaeologist which, in the first instance,
allowed for detailed historical research of the application site, and the
excavation of 11 targeted evaluation trenches to establish the presence or
absence of buried remains.

1.1.4 The recommended programme of archaeological investigation was carried out
by OA North in January 2010, and confirmed that buried remains of
archaeological interest survive in-situ across the site. In particular, buried
structural remains of buildings pertaining to the former colliery and its
associated brick works, the former Bradford Ironworks, the steam power-
plant of Parks Mill, and Bradford Mill were exposed. Following consultation
with the County Archaeologist for Greater Manchester, it was recommended
that these buried remains merited a programme of further archaeological
investigation. This project design is for the appropriate scheme of works.
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1.2 OXFORD ARCHAEOLOGY

1.2.1 Oxford Archaeology (OA), which is an educational charity under the guidance
of a board of trustees, has over 30 years of experience in professional
archaeology, and can provide a professional and cost-effective service. We are
the largest employer of archaeologists in the country (we currently have more
than 200 members of staff), and can thus deploy considerable resources with
extensive experience to deal with any archaeological obligations you or your
clients may have. We have offices in Lancaster, Oxford and Cambridge,
trading as Oxford Archaeology North (OA North), Oxford Archaeology South
(OA South) and Oxford Archaeology East (OA East) respectively, enabling us
to provide a truly nationwide service. OA is an Institute for Archaeologists
Registered Organisation (No 17). All work on the project will be undertaken in
accordance with relevant professional standards, including:

• IfA’s Code of Conduct, (1999); Code of Approved Practice for the
Regulation of Contractual Arrangements in Field Archaeology, (1999);
Standard and Guidance for Archaeological Evaluations, (1999);
Standard and Guidance for Archaeological Watching Briefs, (1999);

• English Heritage’s Management of Archaeological Projects (MAP2),
1991.

• The European Association of Archaeologists Principles of Conduct for
Archaeologists Involved in Contract Archaeological Work (1998).

1.2.2 Given the geographical location of Manchester, it is intended to co-ordinate
the project from our northern office in Lancaster, which has unrivalled
experience of working on post-medieval sites, and is recognised as one of the
leading archaeological units in the country with regard to dealing with
Industrial Period archaeological projects. In recent years, OA North has
undertaken numerous desk-based assessments, evaluations and excavations of
former industrial sites and workers’ housing in Manchester and Salford,
providing us with specialist expertise in dealing with this type of site.
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2 AIMS AND OBJECTIVES

2.1 ACADEMIC AIMS

2.1.1 The main research aim of the investigation, given the commercial nature of the
proposed scheme, will be expose and record the buried remains of
archaeological interest within the specified areas, and generate a complete
record of the remains to mitigate their ultimate loss as part of the proposed
remediation works.

2.2 OBJECTIVES

2.2.1 The following programme has been designed to preserve by record any
archaeological deposits or features that may be present that will be impacted on
by the proposed scheme of remediation. The information will be finally
disseminated through the deposition of the archive at The Museum of Science
and Industry in Manchester, a final report at the Sites and Monuments Record,
and at publication level. The work will be carried out in line with current IfA
guidelines, and in line with the IfA Code of Conduct. The objectives of the
project may be achieved via the following stages:

• Archaeological Excavation: to open up five excavation areas (Figure
1), which will be targeted on the buried remains of archaeological
interest that were exposed in the evaluation trenches;

• Post-excavation and Report Production: the site records, finds and any
samples from the excavation programme outlined below will form a
checked and ordered site archive as outlined in the English Heritage
guideline document Management of Archaeological Projects (2nd
edition, 1991). Following compilation of the project archive a report
will be produced. This report will make recommendations publication
of the results, as appropriate;

• Archive Deposition: the results of the excavation will form the basis of
a full archive to professional standards, in accordance with current
English Heritage guidelines and the Guidelines for the Preparation of
Excavation Archives for Long Term Storage (UKIC 1990). The project
archive represents the collation and indexing of all the data and material
gathered during the course of the project;

• Dissemination: the results obtained from the excavation will be
disseminated to the wider public via an appropriate level of publication.
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3 METHOD STATEMENT

3.1 SITE SET-UP

3.1.1 The following work programme is submitted in line with the aims and
objectives summarised above. As an initial stage in the programme of works,
the area for archaeological investigation, including the part of the site that will
be used for spoil stockpiling, will be fenced off using Herras-type fencing. A
CAT-Scan of the site will be carried out to locate any services present within
the five excavation areas, and welfare facilities will be delivered.

• Area 1 lies in the south-eastern part of the site, and it targeted on the
remains of the headstock area of Bradford Colliery and the colliery
brickworks (Figure 1). Any buried remains of the colliery buildings
around the headstock, which are likely to include the foundations for at
least two generations of steam-powered winding engines for both the
up and down shafts, their associated steam-raising plant, ventilation
equipment, and headstocks. The proposed excavation area will measure
100 x 35m, plus a small addition to investigate the remains of a
building that was exposed partially in evaluation Trench 10. The depth
of the excavated trench is likely to range from 0.5m along the eastern
side, to depths in excess of 2m along the eastern side;

• Area 2 is targeted on the steam-power plant for the former Park Mill,
and is intended to investigate further the remains exposed in the eastern
part of evaluation Trench 7. It is proposed that an area measuring 25 x
20m will be excavated to a depth of approximately 1.75m below the
modern ground surface;

• Area 3 lies in the eastern part of the site, and is targeted on one of the
main processing areas within the former Bradford Ironworks. It is
intended to investigate further the buried remains of a network of flues,
which were exposed in evaluation Trench 6, and clearly form part of
the forge area within the ironworks, as shown on a plan of 1879. The
proposed area will measure 65 x 55m, and will be excavated to a depth
of approximately 2m below the modern ground surface;

• Area 4 is targeted on another, later, primary processing area within the
former Bradford Ironworks. It is intended to investigate further the
buried remains of a system of flues, which were exposed in evaluation
Trench 3 and 12. The proposed area will measure 35 x 25m;

• Area 5 lies in the northern part of the site, and is targeted on a section
of the medieval moat associated with Bradford Old Hall. It is also
intended that the trench further investigates elements of the early
nineteenth-century textile factory that occupied this part of the site and
was exposed in evaluation Trench 1, and the eastern edge of the canal
arm. The proposed area will measure 50 x 30m, and will be excavated
to a depth of approximately 1m below the modern ground surface,
although a section across the medieval moat could be considerably
deeper.
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3.2 FIELDWORK

3.2.1 Excavation of the uppermost levels of modern overburden/demolition material
will be undertaken by a machine fitted with a toothless ditching bucket to the
top of the first significant archaeological level. It is envisaged that a 20-tonne
tracked excavator will be employed for this purpose, although a second
machine fitted with a mechanical breaker will also be required to remove
buried concreted surfacing. The work will be supervised closely by a suitably
experienced archaeologist. Spoil from the excavation will stored in a stockpile,
and then returned to the excavation area upon completion of the archaeological
works.

3.2.2 Machine excavation will then be used to define carefully the extent of any
surviving structures and other remains. Thereafter, structural remains will be
cleaned manually to define their extent, nature, form and function.

3.2.3 All information identified in the course of the site works will be recorded
stratigraphically, using a system adapted from that used by the Centre for
Archaeology Service of English Heritage. Results of the excavation will be
recorded on pro-forma context sheets, and will be accompanied with sufficient
pictorial record (plans, sections and both black and white and colour
photographs) to identify and illustrate individual features. Primary records will
be available for inspection at all times.

3.2.4 A full and detailed photographic record of individual contexts will be
maintained and similarly general views from standard view points of the
overall site at all stages of the evaluation will be generated. Photography will
be undertaken using 35mm cameras on archivable black and white print film as
well as colour transparency, and all frames will include a visible, graduated
metric scale. Extensive use of digital photography will also be undertaken
throughout the course of the fieldwork for presentation purposes. Photographs
records will be maintained on special photographic pro-forma sheets.

3.2.5 The precise location of the excavation trench, and the position of all
archaeological structures encountered, will be surveyed by EDM tacheometry
using a total station linked to a pen computer data logger. This process will
generate scaled plans within AutoCAD software, which will then be subject to
manual survey enhancement, as appropriate. The drawings will be generated at
an accuracy appropriate for 1:20 scale, but can be output at any scale required.
Sections will be manually drafted as appropriate at a scale of 1:10. All
information will be tied in to Ordnance Datum.

3.2.6 Human remains are not expected to be present, but if they are found they will,
if possible, be left in-situ covered and protected. If removal is necessary, then
the relevant Home Office permission will be sought, and the removal of such
remains will be carried out with due care and sensitivity as required by the
Burials Act 1857.

3.2.7 Any gold and silver artefacts recovered during the course of the excavation
will be removed to a safe place and reported to the local Coroner according to
the procedures relating to the Treasure Act, 1996.
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3.2.8 Finds policy: finds recovery and sampling programmes will be in accordance
with best practice (following current Institute for Archaeologists guidelines)
and subject to expert advice in order to minimise deterioration. OA has close
contact with Ancient Monuments Laboratory staff at the University of Durham
and, in addition, employs in-house artefact and palaeoecology specialists, with
considerable expertise in the investigation, excavation, and finds management
of sites of all periods and types, who are readily available for consultation.
Finds storage during fieldwork and any site archive preparation will follow
professional guidelines (UKIC). Emergency access to conservation facilities is
maintained by OA North with the Department of Archaeology, the University
of Durham. Samples will also be collected for technological, pedological and
chronological analysis as appropriate.

3.2.9 Environmental Sampling: the strategy for palaeo-environmental sampling will
be developed on site, in consultation with appropriate specialists, as necessary.
The environmental sampling strategy will therefore evolve from as discussion
between those specialists and the field team and will be in accordance with
current best practice. In broad terms, however, the sampling strategy will be
aimed at recovering palaeo-botanical, palaeo-zoological and pedological
evidence. It is anticipated that environmental samples (bulk samples of 30
litres volume, to be sub-sampled at a later stage) will be collected from
stratified undisturbed deposits and will particularly target negative features.

3.3 POST-EXCAVATION

3.3.1 Post-excavation work will comprise the following:

• checking of drawn and written records during and on completion of
fieldwork;

• production of a stratigraphic matrix of the archaeological deposits and
features present on the site, if appropriate;

• cataloguing of photographic material and labelling of slides, which will
be mounted on appropriate hangers;

• cleaning, marking, bagging and labelling of finds according to the
individual deposits from which they were recovered. Any finds
requiring specialist treatment and conservation will be sent to an
appropriate Conservation Laboratory. Finds will be identified and
dated by appropriate specialists;

• assessment of all artefacts, biological samples and soils recovered from
the site, providing recommendations for further analysis. In particular,
more detailed analysis of any paleo-environmental material recovered
from the moat associated with the medieval Bradford Hall may be
required, together with some application of scientific dating
techniques, such as radio-carbon assay. Consideration will also be
given to possible investigative procedures such as pottery residue
analysis and glass composition;

• assessment of any technological residues recovered will be undertaken,
providing recommendations for further analysis.
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3.4 ARCHIVE/REPORT

3.4.1 Archive: the results of all archaeological work carried out will form the basis
for a full archive to professional standards, in accordance with current English
Heritage guidelines (Management of Archaeological Projects, 2nd edition,
1991), and in accordance with the Guidelines for the Preparation of
Excavation Archives for Long-Term Storage (Walker 1990). The project
archive represents the collation and indexing of all the data and material
gathered during the course of the project. This archive will be provided in the
English Heritage Centre for Archaeology format and a synthesis will be
submitted to the CSMR (the index to the archive and a copy of the report).

3.4.2 The Arts and Humanities Data Service (AHDS) online database project
Online Access to index of Archaeological Investigations (OASIS) will be
completed as part of the archiving phase of the project.

3.4.3 Report: four bound and one unbound copy of a written synthetic report will be
submitted to the archaeological curator (GMAU) for comment within six
weeks of completion of fieldwork. The report will include:

• a title page detailing site address, NGR, author/originating body,
client’s name and address;

• full content’s listing;

• a non-technical summary of the findings of the fieldwork;

• a description of the archaeological background;

• a detailed account of the historical development of the site,
accompanied with map regression analysis;

• a description of the topography and geology of the study area;

• a description of the methodologies used during the fieldwork;

• a description of the findings of the fieldwork;

• detailed plan of the excavated trench, showing the archaeological
features exposed;

• an overall phased plan with sections of the excavated archaeological
features;

• interpretation of the archaeological features exposed and their context
within the surrounding landscape;

• specialist analysis reports on the artefactual/ecofactual/industrial
remains from the site;

• appropriate photographs of specific archaeological features;

• a consideration of the importance of the archaeological remains present
on the site in local, regional and national terms;

• recommendations for publication of the results, as appropriate.
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3.5 COMMUNITY INVOLVEMENT

3.5.1 An integral element of the archaeological investigation will be disseminating
the results to the local community and wider public. The most appropriate
means of achieving this will require discussion once the excavation is in
progress, allowing the health and safety implications of inviting the public on to
site to be assessed. Other options may include public presentations, or sessions
delivered to local schools. As a minimum, however, OA North will ensure that
laminated information boards are placed on the boundary fencing throughout
the course of the excavation. The information boards will provide a
summarised account of the historical development of the area, and the purpose
of the excavation. The possibilities of linking the boards to a temporary
exhibition in the Sportcity Visitor Centre will also be explored and discussed
with the Sportcity Estate Manager.

3.5.2 In addition, guided tours can be held for special interest groups during the
course of the excavation programme. These groups may include local
archaeological and historical societies, such as MRIAS, representatives of
Manchester planning department, and Manchester City Council senior
management and staff.

3.6 PUBLICATION

3.6.1 It is anticipated that the results obtained from the programme of archaeological
excavation will be of considerable local and regional interest, and will merit
formal publication. The precise format of this publication will need to be
discussed further with the County Archaeologist towards the end of the
excavation programme once the nature and extent of the archaeological
resource of the site has been established more precisely. However, a local
booklet in the ‘Greater Manchester’s Past Revealed’ series is most likely to
represent an appropriate form of publication.

3.7 OTHER MATTERS

3.7.1 Health and Safety: full regard will be given to all constraints during the course
of the project. OA North provides a Health and Safety Statement for all projects
and maintains a Safety Policy. All site procedures are in accordance with the
guidance set out in the Health and Safety Manual compiled by the Standing
Conference of Archaeological Unit Managers.

3.7.2 OA North undertakes to safeguard, so far as is reasonably practicable, the
health, safety and welfare of its staff and of others who may be affected by our
work. This applies in particular to providing and maintaining suitable premises,
ensuring the safety of all equipment supplied by the Company, and providing
all reasonable safeguards and precautions against accidents. OA North will also
take all reasonable steps to ensure the health and safety of all persons not in
their employment, such as volunteers, students, visitors, and members of the
public (this includes trespassers). OA North will ensure, as far as is reasonably
practicable, that no one suffers injury because of dangers arising from the state
of the premises, or things done, or omitted to be done, on the premises.
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3.7.3 OA North is fully familiar with and will comply with all current and relevant
legislation, including, but not limited to:

• The Health and Safety at Work Act (1974);

• Management of Health and Safety at Work Regulations (1999);

• Manual Handling Operations Regulations 1992 (as amended in 2002);

• The Construction (Design and Management) Regulations (2007);

• The Control of Asbestos Regulations (2006);

• Confined Spaces Regulations (1997);

• The Workplace (Health, Safety and Welfare) Regulations (1992);

• Construction (Health, Safety and Welfare) Regulations (1996);

• The Health and Safety (Miscellaneous Amendments) Regulations
(2002);

• The Work at Height Regulations (2005);

• The Control of Substances Hazardous to Health Regulations (2002);

• The Health and Safety (First-Aid) Regulations (1981);

• The Regulatory Reform (Fire Safety) Order (2005);

• The Reporting of Injuries, Diseases and Dangerous Occurrences
Regulations (1995);

• The Provision and Use of Work Equipment Regulations (1998);

• Lifting Operations and Lifting Equipment Regulations (1998).

3.7.4 A written risk assessment will be undertaken in advance of project
commencement, and copies will be made available on request to all interested
parties.

3.7.5 Insurance: evidence of Public Liability Insurance to the minimum value of
£5m, and Professional Indemnity Insurance to the minimum of £2m, will be
provided prior to the commencement of the archaeological works.

3.7.6 Project Monitoring: the aims of monitoring are to ensure that the
archaeological works are undertaken within the limits set by the Project Design,
and to the satisfaction of the curatorial archaeologist at the Greater Manchester
Archaeological Unit (GMAU). The curatorial archaeologist will be given at
least five days’ notice of when work is due to commence, and will be free to
visit the site by prior arrangement with the project director.

3.7.7 Contingencies: if there are more complex or generally deeper deposits than can
be anticipated from the evidence available, there may need to be a
corresponding increase in costs, which will be subject to agreement with the
Client and the archaeological curator. Similarly, there will be a recourse to a
contingency if there is any requirement to fully excavate any human remains
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that may be present. These contingency costs are in accordance with the
Institute for Archaeologists’ guidance.

3.7.8 Confidentiality: the report is designed as a document for the specific use of the
Client, for the particular purpose as defined in the project design, and should be
treated as such; it is not suitable for publication as an academic report, or
otherwise, without amendment or revision.

4 WORK TIMETABLE

4.1 An eight-week period should be allowed to carry out the excavation of the
proposed areas.

4.2 A report will be submitted within six weeks of the completion of the
fieldwork.

4.3 OA North can execute projects at very short notice once an agreement has
been signed with the Client.

5 STAFFING PROPOSALS

5.1 The project will be under the overall charge of Ian Miller BA FSA (OA North
Senior Project Manager) to whom all correspondence should be addressed. Ian
has considerable experience and particular research interests in Industrial
Archaeology and, amongst numerous other projects, was involved in the
survey, excavation recording, analysis and publication of the Netherhall blast
furnace site in Maryport, Cumbria, the excavation, recording and publication of
work at Carlton Bank alum works in North Yorkshire, and the excavation of
Macintosh Mill in Manchester. Ian also managed the archaeological fieldwork,
analysis and ultimate publication at Murrays’ Mills (Miller and Wild 2007) and
the Jersey Street Flint Glass Works (Miller 2007), both in Manchester. More
recently, he has carried out the desk-based research of workers housing in
various parts of central Manchester, and has managed excavation projects on
George Leigh Street, Bengal Street, and New Islington Wharf, in the Ancoats
area of the city.

5.2 The excavation is likely to be directed by Chris Wild BSc (OA North Project
Officer). Chris has developed considerable expertise of industrial buildings and
excavating historic industrial sites, particularly in Manchester, since joining
OA North in 1991. His major role is involved in buildings recording and
excavation, most especially relating to vernacular and industrial usage. In
recent years, Chris was instrumental in the archaeological recording and
excavation requirements associated with the Murrays’ Mills Major Repair
Project in Manchester, and co-authored the academic monograph that
represented the culmination of the project. Chris has also carried out numerous
archaeological evaluations and excavations of workers’ housing in Manchester
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in recent years, including those on Bengal Street, George Leigh Street and
Bradley Street in Ancoats, and Minshull Street in Piccadilly. Most recently he
completed a major programme of archaeological works in the Angel Meadow
area of Manchester, which was again focused on the buried remains of
eighteenth- and nineteenth-century workers’ housing. Chris is also an
accomplished archaeological surveyor, with extensive experience of total
station survey, reflectorless total station survey using the TheoLT AutoCAD
interface, and GPS survey. Chris also directed the programme of initial
evaluation trenching at Sportcity.

5.3 It is not possible to provide details of specific technicians that will be involved
with the fieldwork at this stage, but all shall be suitably qualified
archaeologists with proven relevant experience. It is anticipated that in addition
to the Site Director, the project will require the input of a Project Supervisor
and up to four technicians during the course of the fieldwork.

5.4 Assessment of any finds recovered from the excavation will be undertaken by
OA North's in-house finds specialist Christine Howard-Davis BA (OA North
Finds Manager). Christine has extensive knowledge of all finds of all periods
from archaeological sites in northern England, and is a recognised expert in the
analysis of post-medieval artefacts.

5.5 Assessment of any palaeo-environmental samples which may be taken will be
undertaken by Elizabeth Huckerby MSc MIFA (OA North Environmental
Manager). Elizabeth has extensive knowledge of the palaeo-ecology of the
North West through her work on the English Heritage-funded North West
Wetlands Survey.

6 MONITORING

6.1 Monitoring meetings will be established with the Client and the archaeological
curator at the outset of the project. Monitoring of the project will be undertaken
by the Greater Manchester County Archaeologist, or his representative, who
will be afforded access to the site at all times.
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Figures

Figure 1: Site location

Figure 2: Location of the excavation areas

Figure 3: Location of the excavation areas superimposed on Johnson’s map of 1820

Figure 4: Location of the excavation areas superimposed on the Ordnance Survey
6”: 1 map of 1848

Figure 5: Location of the excavation areas superimposed on the Ordnance Survey
25”: 1 mile map of 1893

Figure 6: Location of the excavation areas superimposed on the Ordnance Survey
25”: 1 mile map of 1908

Figure 7: Location of the excavation areas superimposed on the Ordnance Survey
25”: 1 mile map of 1922

Figure 8: Location of the excavation areas superimposed on the Ordnance Survey
25”: 1 mile map of 1932

Figure 9: Location of the excavation areas superimposed on the Ordnance Survey
map of 1951

Figure 10: Detailed excavation plan of Area 1, superimposed on the Ordnance
Survey 1:500 map of 1891

Figure 11: Detailed excavation plan of Area 1, superimposed on an early twentieth-
century plan of Bradford Colliery

Figure 12: Detailed excavation plan of Area 1, superimposed on a plan of Bradford
Colliery of c 1930

Figure 13: Detailed excavation plan of Area 2, superimposed on the Ordnance
Survey 1:500 map of 1891

Figure 14: Detailed excavation plan of Area 3, superimposed on a plan of Bradford
Ironworks of 1873

Figure 15: Detailed excavation plan of Area 3, superimposed on the Ordnance
Survey 25”: 1 mile map of 1908

Figure 16: Detailed excavation plan of Area 4, superimposed on the Ordnance
Survey 25”: 1 mile map of 1922
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Figure 17: Detailed excavation plan of Area 5, superimposed on the Ordnance
Survey 25”: 1 mile map of 1893

Figure 18: Detailed excavation plan of Area 5, superimposed on the Ordnance
Survey 25”: 1 mile map of 1922
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