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1.0
INTRODUCTION

On the instruction of Advantage West Midlands, IMC Consulting Engineers have undertaken a Desk Study of land at the former Brown Lees open cast coal site, near Biddulph, Staffordshire.
The scope of the desk study includes: 

· A site inspection for hazardous materials and matters of environmental significance.

· The establishment of site history, with particular regard to potential sources of contamination, based largely on historical Ordnance Survey mapping.

· A review of environmental regulatory authority records.
· Obtain and assess Coal Authority Mining Report.  Examine and assess other mining records.

· The assessment of regional mining connections, minewater and groundwater levels
· The assessment of Coal Authority Compaction report.
· The appraisal of existing settlement data, provision of "zonation plan" to allow phased development of site.

· A Phase I Ecological Study
· Assessment of any relevant information held by Staffordshire Moorland DC.


2.0
SITE LOCATION

The site is located to the west of the A527 (Tunstall Road) and to the south of Brown Lees Road, south of Biddulph in Brown Lees.  It is centred at National Grid Reference 387863  355465, as shown in Figure 1.  
The site is irregular in shape and is bounded by Brown Lees Road to the north and Tunstall Road to the east. 

The area to the southeast, southwest and south is Adopted Green Belt Land under the City of Stoke-on-Trent Plan 2001, Staffordshire Moorlands Local Plan and the Newcastle-under-Lyme Local Plan.

3.0
SITE HISTORY

Historical mapping as reproduced by Landmark is presented at 1: 10 000 or 1: 2500 scale, adjusted where appropriate from the original, 6 inch:1 mile and 25 inch:1 mile sheets.  Maps are referred to below as the reproduced scale, 1:10 000 or 1: 2500.
The information concerning the opencast activity is taken from the Scott Wilson Kirkpatrick report (reference given in section 13.0).
1878 1:2500

The map of 1878 shows the site to contain parts of the Biddulph Valley Coal and Iron Works.  Areas of tipping have already been established in the north east, east and south of the site.  Five shafts are shown on the site on the 1878 map. Buildings are mainly concentrated in the central part of the site, with a large building in the western area of the site.  Rail tracks/tramways run north to south through the site with many running to tips, shafts and buildings. The north west of the site is shown as undeveloped.  There are areas within the north of the site located close to the east and west boundaries which may be water features (ponds, reservoirs), but are not labelled as such. 

A railway line is situated outside the western boundary in the valley bottom aligned north - south.  

A rail track within the site transected the south east boundary.  Areas of tipping surrounded the track.

A ‘weighing machine’ (weighbridge) is shown 140m east of the site and an old shaft is shown 100m east.  

50m north of the site, buildings with rail tracks and areas of tipping are shown.  An air shaft is shown 140m north west of the site.  Brown Lees Colliery is shown 150m west of the site.

High Thorn Wood is situated close to the western boundary with a watercourse approximately 40m from the western boundary, flowing into a marshy area in High Thorn Wood.  A watercourse can also be seen 60m west of the site.

1891 1:10 000

A shaft and an area of tipping are shown 150m north east of the site along with old shafts located 400m east and 250m south east. 

Two air shafts are shown approximately 300m north of the site and another one is located close to the Fish Ponds 550m north east. 

A colliery is shown 350m south with associated tips and shafts.  Brindley Ford village is shown 450m south of the site.

A watercourse can be seen 250m southwest of the site.   

The rail  track within the site passes from  the site at the south east boundary to an area of tipping, close to Bank House and The Bank, to the north east of Brindley Ford.   The area of tipping is close to an old shaft.  

The railway line lying in the valley west of the site is labelled as the NSR (North Staffordshire Railway) Biddulph Valley Branch.

The area to the west of the site, beyond Brown Lees Colliery has numerous collieries, including shafts and areas of tipping, old shafts and a clay pit.

The area to the east is less dominated by colliery activities; there are a number of shafts and an area of forest surrounding Knypersley pool.

1899 1:2500

The north west of the site is shown as rough grassland and has not been developed.  The site has been further developed.  The large building in the west has increased in size and there are an increased number of rail tracks which run into the area of tipping where there is an additional shaft.  One of the rail tracks in the south crosses the main railway line on the western border to Brown Lees Colliery and another which ran into the centre of the southern tip has been dismantled and positioned more to the west of the south tipping area with an increased number of rail tracks running to it.  Brick Kilns are shown in the eastern area of the site.  There are additional buildings to the west of the site.

A chain works is shown to the north of the site along Tunstall Road.

The ‘weighing machine’ and associated rail siding are no longer shown, nor is the old shaft 100 m east.  Houses (later Mill Hayes House and Villas) have been constructed on the side road (Mill Hayes Road) east of the site.

1900 1:10 000

The rail track running out of the site to the south west is shown on this map as running through Brown Lees Colliery to the mineral railway lines that have been constructed to the south west of the site.

A large building later shown as engineering works is visible 150m north and a pumping station is shown 450m north east.  The shaft and tipping located 150m north east is shown on this map as an old colliery. 

Tipping is well established to the north of Brindley Ford and extends to Bemersley Road with tipping alongside the railway track.  

The colliery shown in 1891 south of the site and west of the railway is now identified only as an old coal shaft.

The buildings south of the site, which in later maps are known as ‘New Buildings’ have been constructed.
1925 1:2500 

The north west area of the site has been developed upon and includes buildings and rail tracks.  The possible water feature in the west of the site noted in 1878 is now shown as reservoirs with a sluice and tank close to the west boundary.  Within the site, many chimneys and tanks are visible, but only two shafts and one “old shaft” are identified.

The area of tipping within the east of the site is no longer shown however the eastern boundary is shown as an embankment and the brick kilns within the eastern section are no longer labelled.  There are an increased number of rail tracks into the west and south east of the site.


Cooling tanks and a pumping station are shown 130m north east of the site.

1925 1:10 000

There are an increased number of rail tracks into the tipping area between the south of the site and Brindley Ford and the tipping has extended southwards around Brindley Ford.  A quarry is also located within the vicinity 200m south of the site.

The Fish Ponds to the north of the site are shown as a reservoir.
The engineering works have increased in size with a reservoir and a pumping station.  There is an increased number of rail tracks connecting with the site from the engineering works and out to the west to the mineral railway, to the south east of the site where there is tipping or to the railway line close to the western boundary. 
There is an increased amount of tipping at the Brown Lees Colliery shown with associated rail tracks. 

A watercourse is shown running from the north east through Brown Lees Colliery into the stream around Brindley Ford.  

1937 1:2500

The site is now labelled Victoria Colliery with no reference to the Iron Works.  Three shafts are shown.  The large building that was situated in the west of the site has been demolished, though the rail tracks are still shown and one of the reservoirs within the site is shown as a filter bed.  A quarry has been developed within the south of the site with a rail track running into it and many of the chimneys are no longer shown.  Pit Head Baths are shown in the eastern part of the site close to the tip in the north east.  Within the site, buildings are located over the rail tracks assumed to be overhead rail bunkers.

The small marshy area and the watercourse flowing into it to the west of the site are not shown.  The south section of High Thorn Wood has been cleared.

The road on the eastern boundary is shown as Biddulph Road and the main railway line close to the western boundary is now labelled as the LMSR Biddulph Valley Branch (London Midland and Scottish Railway).

1951 1: 10 000

An aerial cable is visible running from Victoria Colliery to the tip south of Brown Lees Colliery. The tip at Brown Lees Colliery has extended further west and the positioning of the rail sidings running into the tipping area have changed.  They run from the south east and west of the colliery rather than from the buildings area as in the previous maps.  The connection from Brown Lees Colliery to the “main line” at Black Bull Station is no longer shown.

The quarry located 200m south of the site is no longer shown, however another quarry has developed 400m south east of the site.

The residential area of Brown Lees to the north east of the site and Knypersley to the north have increased in size.  

1954 1:10 000

Little has changed from the 1951 map to the 1954 map apart from the tipping close to Brown Lees Colliery has extended further southwards.  

1955 1:2500

The area within the north east of the site, believed to be a water feature in 1878 is now marked as a pond.  The quarry in the south of the site is no longer shown.  However sludge beds are shown in the southern section of the site.  There are an increased number of rail tracks into the west of the site.  The tipping area in the south of the site has decreased to cover only the south west of the site.  However along the south east boundary there is an embankment between the site and Tunstall Road.  A drain is marked around one of the reservoirs in the west of the site.

Biddulph Road is labelled as Tunstall Road.   
1967 1:10 000

A reservoir is shown in the western area of the tipping to the west of the site, close to Stadmorslow Lane.  A watercourse is shown from the south edge of the tipping close to Brown Lees Colliery, flowing southwards.  

The pumping stations are no longer shown and the residential area of Knypersley has further developed southwards. 
The quarry south east of the site is no longer shown nor is any sign that a colliery existed 350m south of the site. 
1976 1:2500

The filter bed in the west of the site is shown on the 1976 map as a refuse tip and two electricity sub stations are located in the northern section of the site.

The layout of the buildings and rail tracks in the centre and the north of the site has changed.

The aerial ropeway is no longer shown however a conveyor is shown within the site where the aerial ropeway was situated.

1976 1:10 000

Brown Lees Colliery is not labelled on the 1976 map, however the tipping area close to Brown Lees has increased in size.

The mineral railways to the south west of the site have been dismantled, however the rail tracks from Victoria Colliery to Brown Lees Colliery still exist.

Housing has been developed in Brown Lees to the north-west of the site and Brindley Ford has been extended with additional housing to the west of the railway.

1982,  Scott Wilson Kirkpatrick (SWK), 1997
In July 1982, the colliery ceased production and closed shortly afterwards.  A planning application to extract 1.7 million tonnes of coal from the Brown Lees Opencast Coal site, including 0.5 million tonnes from washing the former tip, was initially refused by the Mineral Planning Authority.  Following a public inquiry in August 1987, the site was granted an approval on appeal and work commenced on 30 August 1988 
Staffordshire Moorlands District Council (SMDC) held ownership of the former Victoria Colliery prior to the submission of the planning application with the proposal that the site would be reclaimed and developed for industrial purposes as part of their policy of urban regeneration.  British Coal Opencast entered into a legal agreement with SMDC which allowed the land to be opencast mined for coal and other minerals and that the site would be reinstated to a condition suitable for light industrial after-use.  A requirement was stated that all mineshafts discovered within the site would be treated to an appropriate specification. 
1989 1:10 000

The railway to the west of the site running north to south is shown to have been dismantled.  

A drain is shown close to the water within tipping area south of Brown Lees Colliery.

1988-94  Scott Wilson Kirkpatrick, 1997

The site was opencast mined for coal from seams up to approximately 65m depth between August 1988 and September 1994.  The restoration included loose tipping and controlled backfilling. 

1992/93 1:10 000

This map shows no detail within the site area, however out to the west of the site, the area is shown as opencast workings.  The route of the main railway line is still shown in places, but without track.
The spoil heap to the south east of the site is shown to be within 200m of the south part of the site.

Brown Lees Colliery is not shown, the area having been included within the opencast workings.

Ponds 150m south east of the site are more clearly defined, they can be traced on maps back to 1900.
An electricity substation is shown 200m north east of the site, which is close to the old colliery 150m  north east of the site.  A marshy area exists 400m east of the site.

Allotment Gardens are shown to the south west of the site.

The area north of the site, across Brown Lees Road, is now referred to as Tunstall Road Industrial Estate.

1992-94   Scott Wilson Kirkpatrick, 1997

Excavation of ‘area H’ of Brown Lees opencast site commenced in August 1992.  This area appears to cover the present site, although it is not clear if the north-east corner of the site was excavated.  Backfill in area H was compacted under the supervision of SWK between July 1993 and May 1995.

Present- February 2001

The area at present is roughly vegetated with no apparent structures or buildings within the site.  At least part of the area is known to have been part of the opencast workings









4.0
SITE INSPECTION

4.1
The site

A site inspection was carried out on 12 February 2001.  Photographs are included in Appendix C.

The site occupies an irregular shaped area, approximately 270m by 570m at its widest points.  
Access to the site is possible to the south via a track off Tunstall Road, opposite Bemersley Road.  However at the time of inspection the gate to the track was locked.  The track envelopes the western side of the site and enters the site at the northern end.  

The ground surface is slightly uneven. The northern end of the site is fairly flat. Towards the southern end of the site, the ground slopes quite steeply in a south-westerly direction.
The site is bounded by various types of fencing, predominantly wooden post-wire with some wooden fencing and a brick wall in the north and north east.  There is another fence bounding an area of land between the site and the dismantled railway to the west, south and Tunstall Road to the east.  This area of land to the west has a steep gradient sloping westwards.  The area of land, especially in the west and south between the two fences appeared to have been cultivated with trees.  The north east boundary consists of a bank, opposite the industrial estate of Forge Way to the corner of Brown Lees Road and Tunstall Road.  Access can be gained on foot to the top of the bank, of which is covered in vegetation. Trees have established on the Brown Lees Road side of the bank and a small amount of waste including insulated cable waste was seen close to the trees.  South of the bank on the east side of the site, two blue locked gates were visible for access routes into the site, however one appeared to have vegetation growth close to the gate, giving an impression that the gate had not been used recently.
The site comprises of roughly vegetated land containing many stones and rocks.  Most of the site was covered with grass or moss.  Small deciduous trees and shrubs were visible in the northern end of the site, apparently healthy, however this is difficult to assess during winter.  
Many watercourses were visible within the site.  A main watercourse runs from the south east of the site to the northwest and exits to the northwest.  This watercourse appears to flow into the stream which runs from Brown Lees Farm to Brindley Ford west of the site.  Another watercourse within the site runs from the northeast to the northwest and joins the main watercourse to exit the site in the northwest.  The water within the ditches appears of good quality and no discolouring of the water was seen.  However, some of the standing water appears to look cloudy, which could be due to a large amount of fine sediment within the water.  Within some of the water ditches on site, grass can be seen at the bottom, a possible sign that water does not flow in the ditches all year round.  Where the main watercourse exits the site, black material (a possible bitumen aggregate) is visible at the ground surface held down with a plastic mesh on to the side of the ditch.  
Even with the large amount of water ditches, the ground is very wet and waterlogged showing poor drainage of the material underfoot.  However, the visit followed heavy rainfall.  
A ponded area is visible in the north east, containing domestic waste, wood, metal wiring and rocks.
Small amounts of household waste, wood, plastic, metal, concrete, black plastic mesh and oil and paint cans were seen within the site along with insulated cable, metal piping and wire ropes protruding from the ground.  Small amounts of brick with metal or wood were seen, presumably part of past structures. 
Close to the northern boundary behind the row of houses on Brown Lees Road, lies a black plastic lid approximately 0.7m in diameter.  The lid appears to have been placed there however the area under the lid could not be assessed. 
Three boreholes (possibly monitoring boreholes) surrounded by a wooden fencing can be seen within the site and another is visible outside the western boundary.
Overhead transmission lines are located on the outside of the eastern boundary of the site.











4.2
The environs
The site is set within an area of old opencast workings and is bounded on the west by a track following the path of the dismantled London Midland Scottish Railway.  The main residential area of Brown Lees is located approximately 150m to the north.  Tunstall Road industrial estate is located immediately to the north of the site.  The site drains into numerous ditches located on the site the majority of which appear to flow into the stream running from Brown Lees Farm to Brindley Ford.  Water within this stream at the south of the site was visually assessed as of good quality, with no ochreous colouration.   Fields can be seen from the site to the west.

5.0
AUTHORISATIONS AND CONSENTS

Data regarding Environment Agency and local authority authorisations and consents has been obtained from the Landmark EnviroCheck report attached as Appendix A.

5.1
Discharges to Water

Landmark states that the site area holds one consent for discharge of water, as issued by the Environment Agency under the Water Resources Act 1991. The consent was issued on 1 February 1967 to Cowlishaw Walker and Co to discharge process water into Ford Green Brook (Envirocheck Ref. 5).  

Within an approximate radius of 500m, there are eleven consents held by operators for discharges to controlled waters. 
Operator
Discharge Type
Receiving Water
Envirocheck Ref.

Unknown.
Licence has been revoked
Final Effluent from sewage treatment works
Tributary River Trent
2

Severn Trent Water Ltd
Storm Effluent
Newpool Brook
3

British Coal Corporation
Site Drainage
Lane Ends Brook (Ford Green Brook)
4

Severn Trent Water Ltd
Storm Effluent
Lane Ends Brook (Ford Green Brook)
6

Cobex Ltd
Process water
Ford Green Brook
7

Unknown Operator
Trade discharge from mineral workings
Ford Green Brook
8

British Coal Corporation
Site Drainage
Ford Green Brook
12

Severn Trent Water Ltd
Sewerage and surface water discharge
Mill Hayes Brook
14

British Coal Corporation
Site Drainage
Lane Ends Brook (Ford Green Brook)
15

Cobex Ltd
Process water
Not defined
17

British Coal Corporation
Site Drainage
Ford Green Brook
19

The British Coal Corporation discharge consents were issued on 4th June 1987, shortly before the site was granted approval to be opencast mined.
No pollution incident involving controlled waters was reported by Landmark within the site.  However two were reported within 500m, both classed as Category 3- Minor Incident.  The pollutant in both cases was sewage debris and litter as a result of a blocked sewer (Envirocheck Ref. 22 and 24).
No prosecutions relating to controlled waters were identified in the Landmark search.

5.2
Discharges to Air

Within the site area, there are no processes subject to air pollution control under the Environmental Protection Act 1990. Within 500m of the site, five authorisations were identified for discharges to air, though only one appears to be current.

Licence Holder
Permit details
Licence status
Distance from site in m approx.
Envirocheck Ref. No.

Tarmac Roadstone Ltd
Authorised for quarry processes
Revoked or Cancelled
450
38

Geotechnical Application Ltd
Authorised for quarry processes
Revoked
200
39

British Coal Opencast
Coal, coke and coal product processes
Withdrawn by the operator
150
40

H J Banks & Co Ltd for Knypersley Quarry
Coal, coke and coal product processes
Application migrated
450
41

Cobex Ltd for Knypersley Quarry
Coal, coke and coal product processes
Application has been authorised
450
42

The existence of an authorisation in the vicinity is not expected to have any adverse influence on the site.  Although the authorisation is required due to the operation of potentially dust – releasing processes, the terms of the authorisation would be anticipated to prevent off-site dispersal of airborne material.  
5.3
Water Abstractions

No water abstractions are licensed by the Environment Agency under the Water Resources Act 1991 on site or within 500m. 
It is however possible that small private abstractions exist, which are controlled by the local authority.

5.4
Waste Disposal

The Envirocheck search showed no licensed waste management activities associated with the site. However, on the 1976 Ordnance Survey map, an area within the site was shown as a refuse tip.  Enquiries were made to the Environment Agency and Staffordshire County Council.  Staffordshire C.C. suggested that it may not have been registered, since licensing of  landfill sites commenced only after implementation of the Control of Pollution Act 1974.  It is possible that the refuse tip was only used by the colliery and there may be little information concerning it. 
A registered landfill site, however did exist to the south east of the site operated by Staffordshire C.C. (Envirocheck Ref. 31).  Waste authorised under the licence included household, commercial, industrial, construction and demolition waste, road sweepings, gully emptyings and excavated natural material.  The licence status indicates the landfill site is closed.  Envirocheck supplied a grid reference to which it is 450m from the site.  Information from the Environment Agency was sought, to which an approximated boundary of the landfill is shown to be 260m from the site. The Buildings Regulations 1992 Approved Document C, states a radius of 250m from a landfill as being, a likely concern due to possible migration of landfill gas.  The potential for landfill gas migration should be assessed by appropriate gas monitoring wells.
A registered landfill site is also shown on the site sensitivity map ca. 800m north east of the site (Envirocheck Ref, 32) and a BGS recorded landfill site is located approximately 370m east of the site (Envirocheck Ref. 33).  The site boundaries of these landfills are not known (a single point grid reference is supplied by Landmark). However they are not thought to extend within 250m of the development site boundary. 
5.5
Hazardous Substances

The site or surrounding 500m does not store or use any hazardous substances requiring any authorisation under hazardous substances regulations.

5.6
Radioactive substances

There are no sites registered under the Radioactive Substances Act (RSA) for the keeping or the use of radioactive materials on site.  Miller Mining, 150m west, hold a permit under Section 7 of the RSA for the keeping and use of radioactive materials (Envirocheck Ref. 43).  The Miller Group Ltd also held a permit under Section 7 of the RSA for the keeping and use of radioactive materials, however Landmark reported that the authorisation has been revoked or cancelled (Envirocheck Ref. 44).

The search for Radon Affected Areas indicated that less than 1% of homes are above the ‘Action Level’.  This Level is set at 200 Becquerels per cubic metre of air, and is the level at which the Government recommends that works should be carried out to reduce the amount of radon entering a home. BRE Report BR211, ‘Radon – Guidance on Protective Measures for New Dwellings’, 1999 edition, states that ‘basic protection is indicated’ where there is a probability that 3-10% of houses in the area will exceed the Action Level for radon protection.  BR211 was not prepared for non-domestic buildings, though protection from radon at work is specified in the Ionising Radiations Regulations 1985.  As no protection for housing would be required at this location, it is inferred that no radon protection would be applicable to industrial development. 
6.0
POTENTIALLY CONTAMINATIVE LAND USES

In May 1991, the Department of the Environment published a Consultation Paper entitled ‘Public Registers of Land which may be Contaminated’, which included a Classification of Contaminating Industries.  Although the document was only issued in consultation form, it provides a useful listing of activities which might result in ground contamination.  Potentially contaminative land uses identified in the vicinity of the site, both historical and current, include the following:

6.1
Within the Site Boundary

Historical land use
Class
DoE Category
DoE Risk

Spoil Tips 
C15c
Waste Disposal
High

Railway
C14a
Railway land
Moderate

Brick kiln
C5c
Mineral processing works
Moderate

Colliery
C2a
Coal Mines, extraction
High

Electricity sub-station
C3e
Energy Industry
High

Quarry
C2b
Extractive Industry
High

Sludge Beds
C15b
Waste Disposal
High

Refuse Tip
C15c
Waste Disposal
High

Opencast coal workings
C2a
Coal Mines, extraction
High

Iron Works
C4a
Metal production
High

The spoil tips present a number of potential hazards to development including combustibility due to residual coal, emissions of gases and potential for surface and groundwater contamination.  However the opencast coal extraction carried out during 1988 to 1994, which included part of the site area would have substantially disturbed any contaminated ground arising from the earlier activities.  No information has been identified with regard to the handling or treatment of any contaminated ground which may have been mixed, dispersed, relocated within the site or disposed of elsewhere.  No indication of any engineered on-site containment of contamination has been encountered.  
6.2
Environs

The area within the vicinity of the site has contained a number of potentially contaminative activities over a period of more than 100 years.  These include:

Historical land use
Class
DoE Category
DoE Risk

Spoil Tips 
C15c
Waste Disposal
High

Railway
C14a
Railway land
Moderate

Colliery
C2a
Coal Mines, extraction
High

Electricity sub-station
C3e
Energy Industry
High

Quarry
C2b
Extractive Industry
High

Chain Works
C8a
Engineering Processes
Moderate

Engineering Works
C8a
Engineering processes
Moderate

Clay Pit
C2b
Extractive Industry
High

Opencast coal workings
C2a
Coal Mines, extraction
High

Although in most cases any residual contamination relating to these activities is likely to be confined to the source, there may be the possibility of contaminant migration via groundwater or migration of gases, which may affect the development of the site.  In particular, possible landfilling of  quarries and opencast workings in the surrounding area.
6.3
Risks of the contaminative land uses
Below is a list of potential contaminants and risks associated with the land uses encountered within the site and the surrounding area.  The list is not exhaustive but shows commonly encountered contaminants for the land uses.

Land use
Potential contaminants
Risks associated with the contaminants

Colliery including deep and shallow, opencast and spoil tips
Combustible materials, leachable metals, oils
Combustible materials may cause underground fires, some metals may be harmful to health or restrict plant growth, oils may pollute waters and can be harmful to health and to wildlife.

Railway
Combustible materials, asbestos
Combustible materials may cause underground fires, asbestos is dangerous if inhaled.


Electricity sub-station
PCB’s, metals
PCB’s are hazardous to health of humans and wildlife, some metals may be harmful to health or restrict plant growth.

Landfills and quarries (a potential landfill after quarrying has ceased)
Flammable gases and leachate
Explosions within or beneath buildings and pollution of waters.

Chain Works
Metals, solvents, oils, asbestos
Some metals may be harmful to health or restrict plant growth, solvents and oils are potentially toxic and harmful to wildlife.  Asbestos is dangerous if inhaled.

Engineering Works
Metals, solvents, oils, asbestos
Some metals may be harmful to health or restrict plant growth, solvents and oils are potentially toxic and harmful to wildlife. Asbestos is dangerous if inhaled.

Iron Works
Leachable metals, sulphates, chlorides and acids in the made ground from the slag.
Some metals may be harmful to health or restrict plant growth, sulphates, chlorides and acids attack building materials.  Acidic conditions encourage the mobilisation of metals within the ground.

Brick Kilns
Ash
Ash disposal
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7.0
HYDROLOGY


The watercourse which runs to the west of the site and south into Brindley Ford is ascribed a Grade D (Fair) at its nearest point to the site under the  Environment Agency General Quality Assessment scheme.  

The Environment Agency on-line database shows that there are no Groundwater Protection Zones within 1km of the site.  

The Environment Agency on-line Indicative Floodplain Map and Envirocheck’s information from the Institute of Hydrology indicates that there is a low  flooding risk within the site area.

The Environment Agency Groundwater Vulnerability Map (Sheet 17, Derbyshire and North Staffordshire) indicates that the site is located on a Minor Aquifer (Variably Permeable).  Minor Aquifers are fractured or potentially fractured rocks, but do not have a high primary permeability.  A Minor Aquifer is important for local supplies and in supplying base flows to rivers, however will not usually produce large amounts of water for abstraction.  A Major Aquifer may occur under the Minor Aquifer.  The soils are ascribed a High (U) leaching potential.   Due to the reduced availability of soil information, a worst case classification (HU) is assumed by the Agency for all urban areas and restored mineral workings until proved otherwise.  High leaching potential is defined as, “ Soils with little ability to attenuate diffuse source pollutants and in which non adsorbed diffuse source pollutants and liquid discharges have the potential to move rapidly to underlying strata or to shallow groundwater”.
8.0
GEOLOGY

8.1
Superficial Deposits

The western part of the site has been excavated for opencast coal mining with fill,  consisting of replaced Coal Measures strata comprising mudstones,  siltstones and sandstones,  to depths of 65m in the west (see D5249/08 plan for edge of excavation).  The environmental excavations recently undertaken on the site revealed boulder clay to be present at a number of locations on the site as is shown on the published geological sheet. Elsewhere,  the site has been the scene of industrial development for at least 150 years and made ground is present overlying the natural superficial deposits.  Where seen the made ground comprised colliery spoil,  both burnt and unburned,  ash,  slag,  limestone chippings and sand.

8.2
Solid Geology

The site is situated on strata of Middle Coal Measures age.  Seams above and including the Ten Feet were excavated during opencasting operations within the limits shown on Drawing 5249/08.  These strata will still be present outside the limit of excavation close to the eastern boundary of the site.  Below this horizon the measures down to below the Holly Lane seam are likely to be present at surface towards the northeastern corner of the site.  This interval comprises mainly mudstones and siltstones but also includes a sandstone between the Ten Feet and Bowling Alley seams.  The projected outcrop positions of the Bowling Alley and Holly Lane coal seams are shown on Drawing No D5249/08.

8.3
Structure

There are no faults recorded on the published geological sheet or mine plans in the vicinity of the site.  The site is located towards the nose of the Potteries Syncline and strata dips of up to 30° from the horizontal are shown on the geological sheet.  Examination of the opencast completion plans reveals that dips of 1 in 2.5 to 3 (approximately 22° to 18 °) to the west-south-west were present below the site.

9.0
MINING ASSESSMENT

This assessment is based on the Coal Authority Coal Mining Report, Ref. 044466-01 dated 14 February 2001(Appendix C) and inspection of certain plans and reports held by IMC Consulting Engineers.

The report states that the site is within the likely zone of influence on the surface from workings in 11 seams between 40 and 560m depth,  the last working taking place in 1978.

All ground movement resulting from the working of coal beneath the site should have ceased.

9.1
Shafts

The report also states that there are 17 shafts within or within 20m of the boundary of the site.  From the inspection of the opencast completion plans 9 of these shafts were encountered during opencasting operations and have been treated.  The Havelock shaft is shown on the edge of the excavated area and is also likely to have been capped during opencasting works,  having been previously filled and capped following the closure of Wolstanton colliery in 1985.  The third shaft in use until the closure of Victoria colliery in 1981,  the Salisbury shaft,  was filled and capped at the time of closure of Victoria.  Two shafts are known to exist outside the site in Brown Lees Road leaving three shafts present on site without any known treatment details.  The potential also remains for the presence of unrecorded shafts across the part of the site that has not been opencasted.

It is prudent not to build sensitive structures over shafts unless appropriate works have been undertaken.
9.2
Shallow Mineworkings

It is known that the Bowling Alley and Holly Lane seams are present at shallow depths beneath the north and east of the site and mine plans show workings below 45m below ground level.  There are no records of workings above this depth but a borehole drilled during the exploration for the opencast site (BH 786, Appendix D) revealed workings in both these seams at depths of 17 and 29m respectively.  There is a significant risk of crown hole failure due to the migration of voids to the surface from these workings in addition to the risk from migrating gas.

Additional unrecorded shallow mineworkings may also be present in the Ten Feet and Bellringer seams towards the southern boundary of the site between the opencast limit of excavation and the site boundary ( as shown on Drawing No D5249/08).

It is recommended that the potential shallow mineworkings are investigated in order to assess the potential for crown hole failure.  If shallow mineworkings are proven to exists with a zone of influence of the surface then there may be the requirement for additional site remediation measures such as the grouting of the workings.

9.3
Minewater

Following closure of Victoria colliery minewaters were expected to rise in the workings and be pumped from the Havelock shaft to protect downdip workings at Wolstanton Colliery,  connected via the adjoining Chatterley Whitfield workings.  In the event the anticipated rise up Havelock shaft failed to occur and an increase in the make passing through the Chatterley Whitfield – Wolstanton dam was experienced along with a rise in water level on the Chatterley Whitfield side.  It is thus likely that Victoria minewaters were passing through thin barriers in the Hams and Ten Feet seams to Chatterley Whitfield.  This is further suggested by the absence of any large makes encountered during the working of the opencast site.  

Whilst no direct evidence of water levels has been located that confirms the connection,  it is most likely that Victoria minewaters have amalgamated with and are controlled by the minewater system that includes the takes of neighbouring Chatterley Whitfield,  Wolstanton,  Sneyd,  Hanley Deep and Norton Collieries which recovered to approximately 160m AOD in early 1999.  Since that time only seasonal fluctuations have been recorded and it is most likely that this system is discharging to surface,  in the valley of the Head of Trent to the southeast of the site.  It is thus most likely that minewaters in the workings beneath the site are static and only show fluctuations due to seasonal or rainfall variations as seen in the piezometers installed during the working of the opencast site.  These changes may be compared to recorded levels from Chatterley Whitfield Hesketh (monitoring) shaft on Figure 5.
There remains a significant volume of gas filled mineworkings above this level connected to the shafts and/or shallow workings present on or beneath the site which are likely to expel gas at times of falling barometer.  Appropriate gas control measures may be needed in the construction of foundations of proposed sensitive structures.
9.5
Colliery Building Foundations
It is considered that the foundations and underground structures associated with the buildings of the former Victoria Colliery could still remain in situ in areas that have not been subjected to open cast operations.  Information provided by Staffordshire Moorland District Council indicated that the demolition contract for the colliery included for the grubbing up of all foundations to 200 mm below ground level.  A surface plan of the former Victoria Colliery is shown on Drawing No D5247/07 which indicates the potential extent of foundations outside the limit of excavation of the opencast operations.  The presence of in situ foundations should be fully investigated prior to any development occurs on the site.




























10.0
SETTLEMENT APPRAISAL

10.1
Introduction

The final report on the monitoring of the instrumentation installed in the zone of compacted fill at the Brown Lees Opencast Coal Site was prepared for Staffordshire Moorlands District Council (SMDC) by Scott Wilson Kirkpatrick & Co. Ltd. (SWK) in November 2000.

This report provided an account of the measurements made variously by British Coal Opencast,  SWK and MS Surveys Ltd, an interpretation by SWK of the data and provides comment and recommendations assuming a proposed development date of May 2001.

SWK were retained by British Coal Opencast Central Region (BCO) in April 1995 to provide engineering consultancy services in connection with the design, installation and monitoring of ground movement instruments within a controlled compaction zone at Brown Lees Opencast Coal Site, Biddulph, Stoke-on-Trent, Staffordshire.

The deep instrumentation, comprising inclinometers and combined extensometer - piezometer, was installed by Geotechnical Instruments Ltd. and the surface movement markers were established by mining contractors, Miller Mining Ltd.

Two inclinometers were installed to monitor any horizontal ground movements resulting from the relatively steeply inclined basal surface.  Two combined extensometer - piezometers were constructed to monitor vertical movement within the controlled backfill;  piezometer tips were installed at the base of each of the extensometers to enable direct groundwater monitoring.  In total 39no. settlement markers were established within a grid across the controlled zone to monitor vertical movements at the surface.

In April 1998, following transfer of the site ownership from BCO to SMDC, SWK were commissioned to provide further services in connection with extended monitoring at the site.  Data was obtained between May 1995 and November 2000 though the records were intermittently obtained during parts of this period.

The SWK final report ‘Brown Lees Restoration: Final Instrumentation Monitoring Report (May 1995 to November 2000)’ contains a record of the data obtained though that for the surface monitoring stations is only quoted as the settlement relative to the original installed level.

10.2
Site conditions

The opencast coal site was worked and reinstated by Miller Mining Ltd.  Reinstatement of the compacted zone began in July 1993 and generally proceeded from north to south.  The reinstatement of the controlled zone was completed by the end of April 1995.  The Specification for the compaction of the engineered fill was prepared by BCO and was based on Department of Transport Specification for Road and Bridge Works (5th Edition) 1976, Series 600.

Within the controlled zone the depth of compacted fill varies from zero up to 65m.  The geometry of the basal pavement is shown on a drawing contained in the SWK Final Report.  The spot levels from this drawing, which was prepared by BCO, have been digitised and contours interpolated, as shown on Drg. No. D5247/011.  It should be noted that in this approach the benching of the basal pavement which was carried out prior to backfilling is ignored.  The benching of the floor was necessary due to the relatively steep dip of 22 degrees (1 in 2.5) of the coal seams to the south-west at this site.  At the western boundary where the zone of controlled compaction abuts uncontrolled loose-tipped backfill a slope of 1 in 0.5 (63 degrees) was formed.  The loose fill was brought up at the same rate as the engineered fill to provide continuous support.  However, the upper part of the controlled backfill extends above top of the loose fill by up to 16m and this upper slope has, according to SWK, a gradient as steep as 1 in 2 (27 degrees) but appears to be generally flatter.

The proposed development area merges into existing ground levels to the east.  The elevation in the northern half is about 200m AOD and falls gently in the southern half to about 190m AOD with a surface gradient of about 1 in 10.  To the west of this plateau area there is the steep revegetated slope of the engineered fill which overlooks a valley, which falls from north to south, created in the fill.

10.3
Review of monitoring data

An account of the installation of the instrumentation, the monitoring programme and the results are given in the SWK Final Report to which reference should be made.  For the purpose of this report only a brief summary of the results of the monitoring will be made and a review made of the possible constraints on development of the site based on the records to date.

10.3.1
Groundwater levels

The records of water levels in Piezometers E1 and E2 are presented and discussed in the SWK Final Report.  The plots of the data were given in Figures P1 and P2.
A plot of piezometers E1 and E2 are also presented with minewater levels recorded at Chatterley Whitfield (Hesketh) shaft on Figure 5.
In Piezometer E1, which is located in the deepest area of excavation, water levels remained at or below the seam pavement level until May 1997.  In the ensuing twelve months the water level recorded rose by about 26m to 165.71m AOD.  Between May 1998 and May 1999 the water level rose a further 7m to 172.69.  Subsequent readings show seasonal variations with water levels in the range 168.77 - 174.30m AOD.

In Piezometer E2, which is installed at shallower depth, water levels remained at or below the seam pavement until May 1998.  The onset of the rise in P2 broadly correlates with that in P1, taking account of their different elevations.  By May 1999 the water level had reached 172.48m AOD.   Subsequently the level has varied with the season with levels between 168.72 and 177.68.

The review of groundwater conditions carried out for this report confirms that ground water levels have fully recovered following cessation of minewater pumping.  The range of water levels monitored at the Brown Lees site during 1999 and 2000 may be expected to be representative of long term situation. (see section 9.3).

10.3.2
Settlement markers

The graphs of settlement movement of the grid of 39 markers, omitting those survey readings which are regarded as unreliable, prepared by SWK and presented as Figs S1A - S4A. 

The movements monitored up until 19 January 2001 are summarised in Table I below.



Movement of settlement markers (mm)

Row

1
2
3
4
5
6
7
8
9


d

2
5.3
n/a
8.9
6.5




Z
S1

6
-1
1
22
11





S2

0
-3
1
25
9





(

-6
-2
0
3
-2





d
11
20.5
21.4
21.9
22.5
21.6




Y
S1
27
25
27
29
8
11





S2
23
11
27
36
8
10





(
-4
-14
0
7
0
-1





d
26.9
35
37.7
40.1
38.9
28.7
1.1



X
S1
n/a
48
39
66
67
47
6




S2
n/a
46
38
79
89
53
17




(
(83)*
-2
-1
13
22
6
9




d

45.8
46.9
51.3
45.2
28.5
13.8
5.5


W
S1

n/a
63
81
93
19
13
-8



S2

n/a
88
97
124
23
3
-26



(

(167)*
25
16
31
4
-10
-18
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52.2
46.6
55.5
28.2
21.5
20


V
S1


n/a
84
92
55
35
21



S2


n/a
122
136
60
27
8



(


(94)*
38
44
5
-8
-13



d



37.7
45.1
37.2
32.3
25.8
2.4

U
S1



n/a
n/a
45
37
34
-1
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n/a
n/a
n/a
42
22
-19
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(71)*
(72)*
(55)*
5
-12
-18


d







24
3.6

T
S1







34
-7


S2







34
-28


(







0
-21

d   - Depth of compacted fill  (m)

S1 - Settlement 31 May 1995 to 21 July 1997  (mm)

S2 - Settlement 31 May 1995 to 19 January 2001  (mm)

(  -  Settlement 21 July 1997 to 19 January 2001  [S2 - S1]  (mm)

( )*- Settlement of replaced markers at crest of western slope 15 September 1999 to January 2001  (mm)

The movements quoted are for the periods 31 May 1995 to 21 July 1997 (S1), from 31 May 1995 to 19 January 2001 (S2), and the difference ((), i.e. for the period post 21 July 1997.

Generally the majority of the markers have shown a reducing rate of settlement and for those markers located on the shallower older fills have shown heave since July 1997.

The exceptions to this general pattern has been the behaviour of those markers close to the crest of the western perimeter slope.  These markers, which are identified by heavy shading in Table I, are also those which were lost during ploughing of the ground surface prior to tree planting on the slope and which were replaced in July 1999.  These markers have shown an acceleration in settlement in the most recent readings.  This is most apparent in the recent readings for markers W2A and V3A (SWK Figs. S1A and S2A) but others in a similar situation (X1A, U4A, U5A and U6A) have also shown relatively marked movement since they were replaced.  The movements of all these markers during the last sixteen months is greater than those shown by any of the other markers in the last 42 months.  Whether the movement recorded is a real representation of the general behaviour of the ground, in which case the width of the zone affected needs to be determined, or somehow related to the installation of the replaced markers in loosened surface fill remains to be investigated. 

The lighter shading on Table I highlights those markers not at the crest of the western boundary slope where the average rate of settlement since July 1997 has been more than 3mm/yr i.e. 10.5mm over the period.  Unsurprisingly, these are also the markers which are underlain by the greatest depths of compacted fill.  Incidentally our preliminary interpretation of the available data on the levels of the floor of the excavation leads us to suspect that the depth of backfill in this part of the site may be deeper than has been assessed by SWK, by perhaps up to 10m.   The area involved includes the locations of surface markers W2A to W5 and V3 to V5.  If this is the case the calculated strains will have been somewhat overstated for the markers involved.  It is assessed that SWK’s predictions of future settlements would not be affected as their approach to the prediction of future settlements has been to use ( values of 0.1, 0.2 and 0.4 representing the probable minimum, probable maximum and upper bound compression of the fill as shown on their Fig. No. STR5A.

10.3.3
Extensometers

The behaviour of the fill recorded by the two extensometers is presented by SWK in Figs. E1.1, E1.2, E2.1 and E 2.2 and is discussed in detail in Section 5.3.2 of the SWK Final Report.

The near surface settlement recorded by the extensometers is similar in magnitude to that of the neighbouring surface markers.  Extensometer E1 shows a settlement of the uppermost magnet of 123mm (cf. Markers V5 - 132mm, W5 - 124mm) and extensometer E2 with a settlement of 63mm (cf. X3 - 38mm, X4 - 79mm).  A summary of the rates settlement which have occurred during specified time periods for the extensometers and the neighbouring surface marker for comparison was prepared by SWK (SWK Table 5.3).  This is reproduced below:-

Extensometer Magnet Number (Surface Marker)
Fill Depth

(m)
Movement per Month (mm) up to 05/97
Movement per Month (mm) from 05/97 to 07/99 (06/99)
Movement per Month (mm) from 07/99 (06/99) to 11/00







E1 - Magnet 12
53.3
4.2
0.9
0.1

(V5)
(55.5)
(4.2)
(1.5)
(0.2)*

E2 - Magnet 9
30.8
2.0
0.7
0.0

(X3)
(37.7)
(1.7)
0
(-0.1)

* - the value of (2.6) quoted in original SWK Table 5.3 was incorrect

This table illustrates the diminishing rates of settlement which have been recorded.

10.3.4
Inclinometers

The inclinometers were installed to monitor anticipated movements of the backfill down-dip to the south-west.

Inclinometer I1 is located in the northern part of the site area in the vicinity of surface marker W2A and within 10m of the western site boundary and therefore adjacent to the crest of the western perimeter slope.  The depth to bedrock at this location is 48.5m.

Inclinometer I2 is in the southern area of the site about 45m from the site boundary and therefore well away from the crest of the perimeter slope.   The recorded depth of fill at the instrument location is 39.5m which is very much greater than reported for the depth of fill at surface settlement marker locations in the vicinity (U7, V7, U8 and V8) and that which would be inferred from study of the BCE plan of the ‘Base of the Compacted Backfill - Area H’ (SWK Drg No. BAZCC/BC/GS/07).  It would be expected that the base of fill would be between 20 and 25m at this location.  

The records of the horizontal movements recorded are contained in the SWK report.  At I1 there has been a lateral movement down-dip of 67mm and at I2 about 30mm.  SWK ascribe the difference in measured movement to difference in fill depth and the buttress support provided by buried internal high walls to the west.  The results are plotted on SWK Fig. Nos. I1.1 to I1.6 and I2.1 to I2.6.

A summary of the monthly movement rates was provided in SWK Table 5.4 which is reproduced below:-

Inclinometer Number
Movement per Month (mm)

06/95 to 05/97

(23 month period)
Movement per Month (mm)

from 05/97 to 10/99 (29 month period)
Movement per Month (mm)

 from 10/99 to 11/00

 (12 month period)






I1 Face A
1.63
0.42
1.42






I1 Face C
0.42
-0.01
0.03






I2 Face A
0.29
0.06
1.35






I2 Face C
0.50
0.29
-0.55

It will be noted that at I1 there has been an increased rate of lateral displacement down-dip during the last twelve months.  This inclinometer is located close to surface marker W2A, which along with other surface markers near the edge of the plateau, has shown unusually high vertical settlement over the last eighteen months.  SWK speculate that these movements ‘may indicate a newly developing pattern’.  The movements at right angles to the dip are small and erratic. 

The movement of I2 is about half that that for I1 and SWK note that a rotation of the displacement pattern occurs at recorded rockhead and at a point at 25m depth which is approximately the level at which rockhead would be expected to be.  From the plotted records this upper rotation is more pronounced than that at depth.    

10.4
Site Development

In the conclusions to their report SWK concluded that ‘the recorded vertical and horizontal movements are generally of an order which should allow the development of the majority of the site, as planned, in May 2001 subject to the design accommodating predicted movements’. This conclusion is based on consideration of the behaviour of the survey markers on Grid Line 5 where the measured settlements are significantly greater than on all other lines apart from Line 4. They considered that the maximum probable settlement could be obtained using ( = 0.2%  leading to the prediction of up to a further 75mm of settlement where the fill is deepest.   If it is accepted that the rate of settlement follows a logarithmic progression the SWK predictions are conservative as the actual data for Line 5 to date indicates that the actual ( is no more than 0.175.

We concur with SWK’s general conclusion that the majority of the site can be developed immediately.  Based on the appraisal of data which has been obtained from the monitoring it has been possible to designate zones within which development can be permitted immediately, subject to appropriate site investigation and foundation design considerations, and other areas where further study and analysis of the ongoing movements is necessary to identify any constraints on  development and to confirm design criteria.

10.4.1
Zoning of site

Outline development proposals have been drawn up by SMDC and an early commencement of road construction is proposed.  The general arrangement of the site is defined by this proposed road layout as shown on Drg. No. D5249/10.  The site is also divided into three development phases;

1. Phase 1a at the northern extremity of the site west of the new road from Brown Lees Road, 
2. Phase 1b the remainder of the northern part of the site bounded in the north by Brown Lees Road, to the east by Tunstall Road, to the west by the perimeter slope and to the south by the line of the buried opencast wall and

3. Phase 2 the southern end of the site extending as far north as the buried opencast wall.

The areas of the site which should not be developed immediately are those which

a)  contain the settlement markers which are highlighted by heavy shading in the Table in Section 1.3.2 above.  These markers are X1a, W2a, V3a, U4a, U5a and U6a and all are located near the crest of the western perimeter slope.  These markers, which were replaced in July 1999, have subsequently shown continuing unexplained large settlements and in addition the inclinometer I1, which is adjacent to marker W2a, has recently shown accelerated rates of lateral movement.  The reasons for the movements substantial requires further investigation and consideration.
b)  contain the settlement markers which are highlighted by light shading in the Table in Section 1.3.2 above.  These are markers X4 & 5, W3-5 and V4 & 5.  These are the markers which have shown the greatest overall settlement since monitoring began in May 1995 and the most settlement since July 1997.  Although the anticipated future settlement does not preclude development in this area the fact that settlement is apparently continuing at most of these markers at rates in excess of 3mm/year leads us to suggest that other areas of the site should be developed first.
c)  contain the markers located over the area of influence of the buried opencast wall in the length where this has significant height.  i.e. markers V6, W6 and X6.  The measured settlements on Line 6 are much less than for Line 5 and therefore there is potential for differential settlement of any structure constructed in the area of influence of the buried wall.  Like SWK we feel that it would be advisable to delay development in this area and give priority to other areas.

The area of the proposed development affected by these constraints have been marked on the Proposed Development Plan.  The boundaries have been chosen to include of the location of the markers referred to above but also taking some account of the location of the proposed road and building plot layout.

The constraint imposed in a) above relates to an apparently narrow strip of the site at the crest of the western perimeter slope which extends from Phase 1a through Phase 1b and just into Phase 2.  Over most of this length this strip forms the western edge of the areas within which constraints b) and c) apply.  These latter constraints affect the immediate development of the area to the west of the north-south site road which contains the proposed building nos. 4, 5, 6 and 7A.

The remainder of the site may be considered available for development immediately.  In the design of the buildings it will be necessary to take account of the predicted settlements, both total and differential, and the anticipated tilts particularly where the proposed new buildings straddle the boundary between opencasted and undisturbed ground.  The trial pits dug to recover samples for the assessment of site contamination have revealed the presence of substantial depths of extremely variable fill in the area of the site to the east of opencast excavation.  This was the site of the former Victoria Colliery and some of the foundations of buildings and structures were encountered.  Geotechnical investigation of the site in general, and of this area in particular, will be necessary to identify the location of any remaining paving and foundations and to investigate ground conditions to allow foundation design.

10.5
Continuing monitoring and further investigations of settlement

All the existing monitoring installations should continue to be preserved and readings taken at three monthly intervals unless and until the implementation of the proposed redevelopment makes this impossible.  The most important installations are those within the area in which it is recommended that development is deferred for the present and it is vital that these are protected from accidental damage or disturbance during the road works and development of other parts of the site.

The reason for the substantial settlements recorded at the replaced survey markers needs to be established.  If it is determined that the movements are likely to be a true indication of actual general ground movement at and near the crest of the western perimeter slope, the width of the zone affected should be identified by the installation and monitoring of additional closely spaced survey stations.

11.0
ECOLOGICAL SURVEY

A Phase 1 Ecological Survey was carried out across the site by Humphries Rowell Associates (see Appendix E).
10.0 

















12.0
SUMMARY

12.1
Environmental

The site is occupied on the restored opencast workings of the late twentieth century and the spoil tips and shafts of Victoria Colliery of the nineteenth and twentieth century. Potential contamination associated with the colliery and the brick kilns activities include combustible materials and leachable metals.  Industrial activity has been carried out in the immediate vicinity, including coal mining, quarries and engineering works  but no environmental effects on the site would be anticipated.  The former quarry within the site is assumed to have been filled with colliery spoil during construction of the tip in the south of the site.  A refuse tip is shown on the 1976 Ordnance Survey map to be located within the site, however may lie within the area of opencast workings.  The opencast workings within the site led to disturbance of any contaminated ground including landfilled waste.  These materials may remain, re-distributed within the opencast backfill or may have been removed.  The materials  within the site outside of the opencast excavation are more likely to be undisturbed.  Risks potentially associated with spoil include combustibility, gas emission and pollution of controlled waters.
Inspection of the site did not identify any significant amount of fly-tipped waste or hazardous material on site, though a small amount of domestic wastes were present.  The water within the small watercourses within the site and the stream to the west of the site appeared of good visual quality, but should be tested.
The site is located close to a stream flowing southwards from the direction of Brown Lees farm to Brindley Ford and several water features are present within the site.  The site lies over a Minor Aquifer, with soils of a high (HU) leaching potential.  Both surface and ground waters are considered to be moderately sensitive to pollution from the site, and this should be taken into account during development.
Houses are located close to the north west and to the east of the site and would be highly sensitive to development of the site.   



The Environmental Appraisal is summarised in Appendix G.

12.2
Mining and geology

The west of the site comprises opencast backfill and is subject to a detailed settlement monitoring regime.  To the eastern boundaries of the site made ground is largely present 








although pockets of boulder clay are also present.  Beneath these surface deposits the natural strata comprises Middle Coal Measures between the Holly Lane and Ten Feet seams,  the seams above and including the Ten Feet having been excavated during the opencasting operation.  Measures between the Ten Feet and Hams seams are present between the limit of excavation and the site boundary to the southeast of the site.  

Many seams have been worked beneath the site but all movement relating to these workings should have ceased.  However, to the eastern boundary of the site shallow,  unrecorded,  workings are likely to be present in the Holly Lane,  Bowling Alley,  Ten Feet and Bellringer seams.

A number of shafts are known to be present on the site although the majority were reported to be treated during the opencasting operation.  Four shafts are known to exist in the area outside the limit of excavation and one of these is known to be filled and capped.  There remains the possibility that further unrecorded shafts exist.

Minewaters in the Victoria workings were controlled by pumping at Wolstanton until the colliery’s closure in 1985.  Water level monitoring at Chatterley Whitfield,  between the site and Wolstanton,  shows that minewaters have now recovered to surface in this area and are subject only to seasonal variation.  The monitoring of piezometers on the Brown Lees opencast site has revealed that groundwater has responded to the recovery of minewater and is again now only subject to seasonal fluctuations. 
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CONCLUSIONS

· The  inspection showed the site to be covered with apparently healthy vegetation, though much of the site appeared in a waterlogged condition.  No discolouration was seen within the flowing water within the ditches however some of the water standing in small pools within the site was of a cloudy nature.  Small amounts of waste was  identified at some locations, but this was localised and non-hazardous in nature.
· The presence of colliery spoil and material from the sludge beds presents risks to development including combustibility, gas emissions and water pollution, which require further investigation.
· A number of water courses cross the site, which require appropriate protection during development.
· The site is close to the 250m radius from a landfill site stated in the Buildings Regulation 1992 Approved Document C as being of likely concern due to landfill gas.  There is a significant volume of gas filled workings that are probably connected to mine openings and workings on the site.   It is considered that a gas monitoring programme should be carried out prior to development to assess the extent of any gas protection measures required in the development of the site.


· 
· IMC are unaware of treatment details of three shafts recorded to be present on the site and there remains a possibility that further unrecorded shafts may be present.  It is prudent no to build sensitive structures over shafts unless appropriate works have been undertaken.
· Unrecorded old shallow workings are present in the Bowling Alley and Holly Lane seams towards the northeast of the site.  Further shallow workings may be present in the Ten Feet and Bellringer seams between the limit of opencast excavation and the eastern boundary of the site. 
· Boreholes should be drilled to determine the presence and disposition of old workings in the Bellringer,  Ten Feet,  Bowling Alley and Holly Lane seams.  It is likely that any workings found will require treatment by grouting.  
· There is the possibility that foundation of buildings associated with the former Victoria Colliery could be present across the site.  The extent of these foundations should be established as part of the geotechnical investigation prior to any development on the site. 
· Groundwater levels have now recovered from their depressed levels due to mining.  There should be a risk assessment of further regional minewater recovery in the area as well as the potential for further settlement due to saturation.  During the design stages of the development of the site consideration should be given to any drainage that is to be installed so that no additional settlement is induced in the fill due to saturation from leakages of these structures.
· The Phase 1 Ecological Survey recommended that additional local searches were made to assess the presence of grey partridge or other species and a specific search carried out to assess further evidence of badgers across the site.
· A settlement zonation plan has been developed that outlines the phases of development.  Further monitoring should be undertaken in the areas which is not to be developed immediately.  There should also be additional studies as to the substantial settlement of the replacement markers along the western boundary of the site. 
· Ground remediation works will have to be carried out prior to any development.  After the appropriate investigation these works could include both grouting of shallow mineworkings and the removal of any in situ foundations.  The excavation and processing of the foundation material may produces recyclable material for use as part of the development of the site (eg crushed concrete and brick)




· 
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ENVIRONMENTAL APPRAISAL: SUMMARY




















Site:
Brown Lees Development






Type:
Restored former opencast coal site 
IMC Job:
D5249A
















Risk *

Site Sensitivity
Surface waters
Nearest ca. 40m west, GQA  grade ‘D’ watercourse.  Small watercourses within the site which appear of good quality.






Groundwater
Minor Aquifer soils HU leaching potential.  No groundwater abstraction within 500m.
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Neighbourhood
Industrial estate to the north. Residential to the south and fields to the west.

















Site Use
Current
Restored opencast site

2


Proposed
Light Industrial.















Site History
On-site
The site was part of the Biddulph Coal and Iron Works in 1878 and then as Victoria Colliery with associated activities such as spoil tipping.   In the late twentieth century the site became part of opencast coal workings.







3


Surroundings
Colliery activity dominated the vicinity in the west ,  less industrialised in the east.















Site Inspection
Restored opencast coal site with apparently healthy grass and trees.  Waterlogged in many places.  Minor waste deposits of a domestic nature.
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Regulatory concerns

None known
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Site
Carried out?
If yes,
N/A






-

Investigations
No
summary












Overall Appraisal:

Low Risk




2.0













Recommendations

Presence of colliery spoil, with associated combustion, gas and pollution risks, requires further investigation before site development.









*Risk Appraisal scores are subjective, 1 = Very Low, 5 = VERY hiGH



















































































































































































































































































