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Introduction

On the instruction of Advantage West Midlands, IMC Consulting Engineers undertook a Foundation Survey of land at the former Brown Lees Opencast Coal Site (OCCS), near Biddulph, Staffordshire.

The site is located to the west of the A527 (Tunstall Road) and to the south of Brown Lees Road, south of Biddulph on Brown Lees, centred at NGR 387863 m E, 355465 m N, as shown in Figure 1.  Prior to opencast coal working, the site incorporated buildings belonging to the former Victoria Colliery.  It is the remnants of these buildings which were targeted by the survey.

Scope of Works

During the execution of a site investigation to explore ground conditions and contamination on the former Brown Lees OCCS, limited indications of the presence of former site buildings were identified.  As a consequence of this, further research enabled mapping of the building footprints of remnant structures on the site.  In order to determine whether these structures had been removed prior to restoration of the site or merely raised to foundation level and then buried by restoration cover, IMC undertook a further invasive investigation of the site.

Method

A 21 ton 360º tracked excavator was mobilised to site on 3 April 2001.  IMC directed excavations across the site between 3 April 2001 and 5 April 2001 and logged the resulting trenches.

Prior to mobilisation, the centres or principal corners of each building identified on historical plans obtained during the IMC desk study (which was carried out at the same time as the contaminant site investigation) were surveyed and identified on the ground.  Small building footprints were either excavated entirely or the external walls uncovered.  Larger footprints were investigated by excavating a trench across the whole footprint extending through the central point in order to identify internal structures also.

Findings

Figure 2 illustrates the locations of building footprints and the numbering system employed during the surveying and subsequent assessments. Also shown on this plan are markers for various trenches that were excavated across the building footprints and which have subsequently been reproduced as cross-sections on Figure 3. The summary table at the back of the following text collates all volumes of materials calculated below.

Attempts to identify remnant structures have been made, including reference to old plans of the colliery site/OCCS and interpretation of the excavated foundations.

B1

National Coal Board (NCB) plans of the former Victoria Colliery indicate a wagon shop was present at this location  A pit was excavated through circa 0.9m of made ground into natural clay to 5.5m BGL with no evidence of any remnant foundations.  No building rubble was found, implying that the building was removed some time before restoration.

B2
The purpose of this building is not specified on NCB plans, but from the dimensions and build is likely to be a toilet.

0.3m cover overlay a 1-brick wall enclosure, measuring 1.7 x 1.9 x 1.3m height on a c.0.2m concrete footing.

0.225 x 2 x (1.7 + 1.9) x 1.3 
= 2.1 m³ brick walling

1.7 x 1.9 x 0.2 

= 0.6 m³ concrete plinth

B7

NCB plans indicate that the building on this location was a ‘rope and cable’ store.  Whilst the site was flat, the depth of cover over remnant foundations varied between 0.3-1.1m and averaged approximately 0.6 m overlying a 1-brick wall enclosure on weak, non-reinforced c.0.2 m foundation.  In places the foundation was not detected and whilst no concrete reinforcement was observed, this does not preclude its presence.

The building was approximately 9m in width and 20m in length.

0.225 x 2 (9 + 20) x 0.5
= 6.5 m³ brick walling

0.2 x 9 x 20


= 36.0 m³ concrete plinth

B12

NCB plans indicate that an electrical substation was located at this point.  Excavation revealed a footprint slightly to south east from the prognosed position, comprising 0.2m thick non-reinforced concrete foundation with overlying 1-brick wall along the northern and southern edges.  No foundations were detected along the western edge whilst concrete, hardcore and tarmac was found along the eastern boundary.  A reinforced concrete block, 0.5 x 1.0 x 1.0 m, found within footprint is believed to be a transformer platform or other similar raised plinth. Many large, armoured cables (200 and 800 mm²) were uncovered and found to be ‘dead’.  Cover thickness varied from 0.5-0.9 m.

The building was approximately 15m wide by 25m long.

0.225 x 2 (15) x 0.45

= 3.0 m³ brick walling

0.2 x 15 x 25 x 0.5*

= 37.5 m³ concrete plinth
(* = half area only)

B13

NCB plans indicate a building on this location but do not specify the purpose.  Excavations revealed only one structure consisting of a 1-brick wall 0.5 m below ground level, extending to 1m depth with no apparent floor slab and directly onto natural clay.

From the same plans, the building has been estimated to be 10m long.

0.225 x 0.5 x 10 m


= 1.125 m³ brick work





 
   Insignificant concrete footing

B14

Plans indicate a hopper or other mechanical device may have existed at this position. The footprint was not excavated but is likely to comprise a single mass of reinforced concrete. A provisional estimate based on that found at B51 is given below:

1.5 x 1.5 x 0.5


= 1.125 m³ reinforced concrete

B15

Plans indicate the former position of a storage building of unknown materials or equipment which was not excavated but likely to be associated with the boiler plant operations. Foundations of the building are considered likely to exist below ground level and to comprise 1-1½ brick walling with a concrete floor slab:

0.3375 x 2(16 + 11.5) x 0.5

= 9.3 m3
brick work

0.25 x (16 x 11.5)


= 46.0 m3
concrete floor slab

B19

No details of the purpose of these buildings have been identified, but their proximity to the boiler plant complex may imply that they were sheds for equipment or chemicals. Foundations have not been excavated but are considered likely to exist beneath the restoration membrane at approximately 0.9m depth although they may be lighter than those of the store (B15):

0.225 x 2(5 + 15) x 0.5†

= 4.5 m3 
brickwork

0.25 x 5 x 15†



= 18.8 m3
concrete floor slab

(† square area assumed)

B25

Three trenches were excavated on the site of this building footprint identified as the colliery boiler plant from NCB plans.  One trench was dug through the entire building footprint from north to south, whilst two further trenches were dug through the northern corner and eastern sides respectively, both extending from the main trench.  No foundations were found in the northern corner, whilst extensive foundations comprising internal and external walls and concrete floor slabs and chambers were found further east.  The main north-south trench and the subordinate easterly trench are shown in Figure 3 as the sections A-C and B-D respectively. The deep ‘pit’ close to point ‘D’ may be  associated with coal stocking for the plant.

515m² † x 0.2 



= 103.0 m³ concrete floor slabs

0.3375 x (15 + 15 + 38) + ……

0.225 x (15 + 15) x 1.0

= 29.7 m³ brickwork

(† = partial footprint area determined from plan and validated by sections.)

NB: Likely to be substantial foundation beneath some parts of this building not accounted for in slab calculations.

B28

NCB plans indicate the position of the former colliery explosives magazine at this location. Such a building was likely to be of solid construction including a concrete floor slab and reinforced concrete or thick brick walls. The footprint is entirely beneath the current soil mound on the site and was not excavated, although when in use it was flanked to the NW and SE by smaller soil mounds and to the north and east by small earthen bunds. It is possible that foundations of this structure exist beneath the soil mound including:

4 x 10.5 x 0.3



= 12.6 m3
concrete floor slab

0.3375 x 2(4 + 10.5) x 0.5

= 4.9 m3
brick work

B33
NCB plans indicate the building at this location comprised the lamp house and time office with, to the immediate west, the winder for the adjacent Havelock shaft.

The transect of the combined footprint extended only through the offices footprint, revealing no traces of foundations to 3.5 m in made ground.  The winder house foundation was not excavated due to time constraints.  However, it is considered likely that much of the foundations of this building remain and may constitute similar or greater volumes of hard material to that of the Salisbury shaft winder (B62).  Excavations of the boiler plant (B25) indicate that the opencast cut may in fact be slightly westward of its mapped position and thus the winder for Havelock shaft may be intact.

The following is an estimate of hard material based on scaling from the Salisbury winder.

53.55 x 2


= 107.1 m³ brickwork or reinforced concrete.

B34+ 
Plans indicate that the northerly footprint of this pair of buildings represents the former fan house, whilst the southerly footprint correlates with offices incorporating the pay office and plant records.

Substantial brick building remnants were uncovered at approximately 1.8 m depth, extending >0.5 m deeper.  Whilst >0.5 m depth of brickwork >1.3 m wide was excavated, it is likely that the brickwork formed the foundation for the concrete supports of the fan and motor.  On the basis of other similar fan house structures, it is likely that the massive brick structure extended over some 50% of the building area. However, the design of the brickwork would have included stepped or sloping descents to a lower level to gain access beneath the fan motor and to facilitate air flow control around the fan. This would effectively reduce the overall volume of brickwork by some 50% again.  Three concrete blocks were intersected forming part of a larger structure.  It is suspected that these block are reinforced.  Only a corner of the northern-most block was visible, implying that the trench was excavated sub-parallel with the three-part structure and that the concrete blocks may extend up to half the length of the building.  The boundary wall surrounding the fan house was found along with the northerly reinforced concrete wall of the office buildings.  The rest of the office building had been removed and replaced with colliery spoil.

3 (1.4) x 1.0 x 10.50

= 44.1 m³ reinforced concrete – fan house

1 x 0.6 x 1.0 x 20

= 12.0 m³ reinforced concrete - offices





   56.1 m³ in total

0.3375 x 1.0 x 35 

= 11.8 m³ brick work (wall)

1.0 x 21 x 10 x 0.5 x 0.5
= >52.5 m³ brick foundation – fan house

B46 (including B49)
One trench was excavated across this footprint, identified from NCB plans as the former pithead baths, canteen and first aid room (and a vehicle shelter B49).  Substantial foundations were uncovered beneath 0.3-1.2 m cover (averaging c.0.8 m).  External and internal brick walls, footings, unreinforced floor slabs and in places, reinforced concrete foundation.  Part of the central area of the baths was not ‘bottomed out’ through soft running sand, which may not be natural.  Others areas may rest on clay or have been backfilled, though it was not always possible to excavate to footing depth due to the presence of other building remnants.

0.3375 x (3[42] + 2 [27] + 2 [30]) x 1.5 +

0.225 x (2[42] + 30) x 1.5


= 194.85 m³ brickwork

0.6 x 42 x 1.5




= 37.8 m³ reinforced concrete (wall of )

2(27) x 0.4 x 0.15 +




(internal wall footings)

1155 m² x 0.25



= 292 m³ concrete slab or equivalent

Whilst no foundations were found on the site of the vehicle shelter, a large area of hardstanding, including hot-laid tarmac, was detected to the south of the baths. The tarmac was approximately 0.1m thick, supported by a 0.4m layer of hardcore.

(11 + 6) x 42 x 0.1


= 71.4 m³
tarmac

(11 + 6) x 42 x 0.4


= 285.6 m³
hardcore

B47

Whilst the footprint of this building is apparent on NCB plans, no designation is given. However, the footprint is adjacent to the vehicle shelter beside the pit baths and thus is likely to be very simple and of lightweight construction. Whilst its foundations were not excavated and may still be present at depth, they are likely to be insignificant and thus no estimate has been provided for inclusion in the overall estimates of hard material for breaking out.

B51

Excavation revealed a 1.5 m square block of reinforced concrete beneath 0.7 m of cover, extending a further 0.5 m in depth.  NCB plans indicate the former position of a hopper associated with the screening plant and this appears to be the footing for this steel structure.

1.5 x 1.5 x 0.5


= 1.125 m³ reinforced concrete

B52

The NCB plan indicates that this footprint represents the former location of a ‘cabin’ of undisclosed purpose. It is therefore assumed that it was constructed either from thin reinforced concrete panels as with other office-type buildings excavated on the site, or it was on lightweight brick construction. It was not excavated and is it very likely that any foundations have been removed due to the proximity of this building to the subsequent opencast cut boundary.

B54

NCB plans do not indicate the original purpose of the structure represented by this footprint.  However, being close to the aerial rope-way and conveyor, it may have had some related function.  Excavation revealed a reinforced concrete rectangle buried beneath approximately 0.7 m of cover.  The structure therefore appears most likely to be a footing for overhead conveyor equipment.

4.3 x 1.5 x 0.8


= 5.16 m³
reinforced concrete

B55

NCB plans do not indicate the purpose of this building footprint.  Excavation of a trench perpendicular to the long axis of the footprint revealed two brick built chimneys connected by brick walls at depth and supported by retaining steel braid straps every ½ m vertically, all beneath 0.5 m cover.

The 4 m diameter chimneys consisted of an ordinary circular 2-brick thick wall, lined inside with 0.5  x 0.2 x 0.35 m tapered orange bricks with blackened inner faces but no mortar.  The chimneys were backfilled with brick rubble.  It is considered likely that the footprint represents a line of chimneys of which there may be the remnants of a further three within the space remaining inside the footprint. The bases of these structures were not detected.

Assuming that five chimneys exist within this footprint and that each is backfilled with brick rubble:

5 x [(4/2)² x >3.4]
= >214 m³ brickwork

B56+ 
NCB plans indicate the presence of three parallel settling tanks aligned NW-SE.  Beneath 1.3-3.4 m of colliery spoil cover (averaging approximately 2.3 m) were broken remnants of three chambers.  The central chamber may have been intact, with a steel, box-like structure rested on top.  The remaining structures comprised concrete bases with brick and reinforced concrete partitions.  The trench was excavated close to the middle of each chamber, extending SW-NE and a partition was identified running parallel to the course of the trench, implying that the structure comprised six chambers.  The southern-most chamber was backfilled with broken slabs of reinforced concrete.

20 x 1.2 x 7 x 1.1

= 184.8 m³ reinforced concrete and brick

20 x 20 x 0.5


= 200.0 m³ reinforced floor slab





   384.8 m³ reinforced concrete and brickwork

A steel “box”, 2.5 x 1.6 x 0.5 m was removed from above the central southern settling tank.

B60

NCB plans indicate the former Salisbury Shaft was sited at this location, although details of filling/capping were not obtained.  Excavation through approximately 4 m of loose colliery spoil and large sandstone boulders as found also in B61 pit revealed the corner of a 1-brick thick rectangular structure backfilled with spoil.  Forming a weak cap to the structure was a steel sheet overlain by approximately 0.2 m of concrete with no apparent reinforcement.  The concrete cover did not extend beyond the edges of the brick structure. It was not possible to investigate the full extent of the structure due to depth and ground conditions.

It is therefore assumed that the cap was not installed recently and will be in need of attention.

B61

NCB plans indicate the presence of a cabin close to the former Salisbury shaft.  Excavation revealed large quantities of sandstone boulders backfilling a cavity, the western extent of which was also backfilled with colliery waste, including spoil, timbers and some thin reinforced concrete slabs.

2.0 x 1.0 x 0.1 x 10 (No.)
= 2 m³ reinforced concrete slabs

B62

Beneath approximately 2.2 m of colliery spoil backfill, the remains of the Salisbury Shaft winder house were found, consisting of massive brick foundations > 2.5 m deep and approximately 1.7 m thick, with a central chamber. The extent of the massive brick foundation has been estimated from other similar examples to extend approximately half the length of the building.  Further foundations were found to the south west of the winder footprint comprising 0.3 m thick concrete slabs at approximately 2.9 m depth.

2.5 x (11.0/2) x 2 x 1.7

= 46.75

2.5 x 1.6 x 1 x 1.7


=   6.80





    53.55 m³ brickwork

3.6 x 11.0 x 0.3


= 11.8 m³ non-reinforced concrete

B63

Historical plans indicate that this footprint represents the former weigh-bridge office at the southern end of the colliery site. This building was not excavated and on account of its remoteness from other site buildings, it is not known whether remnant foundations are likely to remain. If any foundations remain, they are likely to be of light construction:

0.225 x 2(4 + 14.5) x 0.5

= 4.2 m3
brick work

0.25 x (4 x 14.5)


= 14.5 m3
concrete floor slab

#  :  New Winder House (Victoria Shaft)
An additional site was investigated to determine the accuracy of the mapped depiction of the opencast cut.  Beneath approximately 0.5 m of cover, two massive steel structures were found.  These were believed to comprise rail anchors and measured 2.2 x 2.2 x 0.2 each with cradles for supporting hydraulic rams or other attachments.  Both were in an upended position and precluded further excavations. Whilst no direct evidence of the presence or absence of the new winder house was uncovered, the presence of the dumped steelwork and the proximity to the opencast cut boundary would suggest that the building was removed during opencast operations.

2 x 2.2 x 2.2 x 0.2 x 1.2*
= 2.32 m³ steel


(* allowing for cradles)

SUMMARY TABLE

Building Ref.
Excavated

(/  -)
Remnants

(/ (/ -)
Brickwork

m³
Non-reinforced

Concrete

m³
Reinforced

Concrete

m³
Steel

m³
Total volume hard

m³

B1

(
-
-
-
-
-

B2


2.1
0.6
-
-
2.7

B7


6.5
36.0
-
-
42.5

B12


3.0
37.5
-
-
40.5

B13


1.1
-
-
-
1.1

B14
-
-
1.1
-
-
-
1.1

B15
-
-
9.3
46.0
-
-
55.3

B19
-
-
4.5
18.8
-
-
23.3

B25


29.7
103.0
Not known
-
132.7

B28
-
-
4.9
12.6
-
-
17.5

B33

(
107.1
-
Inc. brickwork
-
107.1

B34+


>64.3
-
56.1
-
>120.4

B46 (incl B49)


194.9
363.4 inc tarmac
37.8
-
596.1

B52
-
-
-
-
-
-
-

B54


-
-
5.2
-
5.2

B55


>214.0
-
-
-
>214.0

B56+


Inc reinf conc
-
384.8
-
384.8

B60


-
-
-
-
0.0

B61


-
-
2.0
-
2.0

B62


53.6
11.8
-
-
65.4

B63
-
-
4.2
14.5
-
-
18.7

# Vict. Winder


-
-
-
2.3
2.3

Totals


>700.3
644.2
485.9
2.3
>1832.7

