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DESK STUDY REPORT
JUNCTION 36 (M1), BIRDWELL, BARNSLEY,

SOUTH YORKSHIRE
Report 151045DS    September 2013

1. INTRODUCTION

On the instruction of Barnsley Metropolitan Borough Council a desk study was
carried out by Abbeydale Building Environment Consultants Ltd on a site off
Junction 36 of the M1, Birdwell, Barnsley.

The site is located between Birdwell and Hoyland Common to the southwest of
Barnsley and is centred within National Grid Reference square SE 349 003, at
approximately 146m AOD. See Fig 1.

This report was produced on behalf of our client, Barnsley MBC and their advisors
and financiers, and should not be relied upon or transferred to any other parties
without the express written authorisation of Abbeydale BEC Ltd and our client. If any
unauthorised third party comes into possession of this report, they rely on it at their
own risk and the authors owe them no duty of care or skill.

The comments and recommendations presented in this report are based on the
findings of a review of available information. There may be other conditions
prevailing on the site which have not been recorded by the available information and
therefore have not been taken into account by this report. Responsibility cannot be
accepted for unrecorded information.

When writing this report the proposed development was for modifications to the
existing highways layout with provision for additional routes at, or close to, existing
ground levels. If there are changes to these proposals, then some modification to the
comments and recommendations given may be required.

2. OBJECTIVES

This report has been undertaken to evaluate current or former uses of the site or
adjacent sites and the potential contamination they may have caused. As part of this
evaluation the potential impact upon the identified receptors has been made, thus
determining if there are any potential significant pollutant linkages present. If  a
potential significant pollutant linkage is identified, the report gives recommendations
for further investigations and / or remediation. 

The report also evaluates the current site proposals with regard to geotechnical and
engineering considerations to determine what impact the existing ground conditions
will have on the integrity of  proposed highways. As part of this evaluation the report
gives highway and drainage recommendations.
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3. THE SITE

As part of the Phase 1 Desk Study assessment, a site walkover was undertaken on 22
August 2013, to determine the presence of any visually identifiable features that may
pose a risk to the development proposed. 

The existing Birdwell Junction layout consists of a double junction on the east side of
the M1 at Junction 36 with Dearne Valley Parkway, extending to the north east as a
dual carriageway to Rockingham Roundabout, whilst Sheffield Road crosses the
Birdwell Junction to Hoyland Common in the southeast and towards the north to
Birdwell as a single carriageway highway. See Fig 2. Rockingham Row is currently
an access road for industrial premises, accessed from Sheffield Road only.

The full length of the existing highway is tarmac covered and bound by
predominately agricultural grazing and derelict land. Rockingham Row is bound to
the north by residential properties whilst to the south is industrial premises and
warehouses. A highways depot is located just north of Birdwell Roundabout. All of
the industrial areas appear to be covered with hardstanding. To the east of Birdwell
Roundabout is commercial premises including a public house and community leisure
centre, with residential properties beyond.

It is currently proposed to modify the layout of Birdwell Roundabout and create a
through road between Sheffield Road (South) and Rockingham Roundabout adjacent
to Cross Keys Lane. Additionally consideration is also being given to construct a new
through road. between Sheffield Road (North) and Rockingham Roundabout along
the existing Rockingham Row.

The highways are currently located on relatively level ground which, slopes down
towards the motorway to the west and the land beyond the eastern extent of the
scheme. Sheffield Road (South) is on a ridge of ground that gently rises towards
Hoyland Common to the south. 

4. HISTORY

The historic Ordnance Survey maps of the site and surrounding area, appended, have
been obtained from Groundsure, dated 9 August 2013.

The Site
The earliest OS map of 1850 shows the site to be occupied predominately by
agricultural land. Several of the existing highways, including Sheffield Road are
shown. A Hangman's Stone is shown to the southern extent of the site, with a small
pond beyond. The Barnsley and Sheffield Branch Railway is shown to run in cutting
in roughly northeast-southwest direction along the northwestern extent of the site. 

The 1891 map indicates the Rockingham Gas Works to the north of the railway. A
quarry, later identified as Birdwell Quarry, is indicated to the east of the gas works
adjacent to Sheffield Road. By the time of the 1903 map residential development has
taken place along Sheffield Road, north of Hangman Stone, along with a Methodist
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Chapel and Police Station. Additonal residential properties are shown along
Rockingham Row. 

By 1929 a new highway, indicated as Westwood Main Road, is present on the
southwest corner of the site. The gas works are shown on maps to have been removed
sometime between 1948 and 1951 with the site being subsequently developed into the
National Coal Board (NCB) Central Workshops. Birdwell Quarry is indicated as
disused on the 1965 map.  

The Birdwell Junction was constructed to connect Sheffield Road with the M1
motorway prior to 1973. An electricity sub-station and engineering works are also
shown, as part of the NCB workshops, whilst a highways depot is shown behind the
residential properties along Sheffield Road. The existing road layout including a
modified Birdwell Roundabout is shown on the maps to have been constructed
between 1993 and 2002 along with the Dearne Valley Parkway. No further significant
changes are indicated to the most recent available map.

Surrounding Area

The earliest map of 1850 shows the surrounding area to be predominantly
undeveloped agricultural land with Tankersley to the south and Birdwell to the
northwest. There is evidence of extractive activities in the surrounding area, namely
old coal pits and localised quarrying to the west, northwest and northeast, and
Wharncliffe Silkstone Colliery around 1.2 km to the southwest. A cluster of ironstone
pits is recorded to the southeast, around 1km from the site, with a smaller number of
ironstone pits a similar distance south of the site.

An increase in extraction industry is recorded on the subsequent map of 1891, when
Rockingham Colliery is depicted 450m northeast of the site, adjacent to the railway,
as well as a general increase in residential development around Hoyland Common;
which continues on the later map of 1903. By 1903 a new railway line is shown to the
north of the Sheffield and Barnsley Branch line, and there appears to be a lagoon or
sludge bed to the east of Wharncliffe Silkstone Colliery, which on the 1929 map
includes several ponds nearby the colliery.

Further urbanisation of the surrounding area is shown on the 1929 and subsequent
maps, mainly residential development around Birdwell and Hoyland Common.
However, some industrial developments are also shown including an aerial cable car
to Rockingham Gas Works and an additional railway connection by 1938, both of
which originate from Rockingham Colliery. Several features are illustrated adjacent
to the various collieries, including a large area on the opposite side of the railway to
Rockingham Colliery by 1948. 

Post 1951 Wharncliffe Silkstone Colliery is no longer depicted and the features to the
east of the colliery are annotated as tip (disused) by 1973, when The M1 motorway is
shown to have been constructed. The 1977 map shows that the Wharncliffe Silkstone
Colliery has already been decommissioned, along with the associated railway lines
between the former colliery and Rockingham Colliery. To the northwest, the former
Birdwell Quarry is labelled as disused. A noticeable increase in the size of  the tip to
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the southeast of Rockingham Colliery is recorded, including slurry ponds to the south
of the reservoir. The later map of 1987 records the reservoir as tip (disused), and
Rockingham Colliery is no longer shown.

Subsequent redevelopment of the former Wharncliffe Silkstone Colliery site is shown
on the 2002 map, as well as completion of adjustment to the road layout from the M1
motorway and continued small scale residential development of the surrounding area.

No significant changes are then discernible to the most current map of 2012.

5. GEOLOGY 

The Geological Survey maps of the area, BGS Sheet 87 and Yorkshire County Series
Sheet 282NE have been examined along with the memoir of the area. 

The site is shown to be underlain by undifferentiated carboniferous Middle Coal
Measures (MCM) and unnamed sandstones dating to the Duckmantinian
(Westphalian B) era. Later records indicate the unnamed sandstone as the Haigh
Moor Rock. The Swallow Wood Coal is conjectured to outcrop within the site
boundaries. Strata are indicated to be dipping to the northeast at between 4° to 7°.
Drift deposits are not shown to overlie the solid geology within the site area.

A surface fault is conjectured through the site, trending in a general northwest -
southeast direction, with strata dowthrown to the southwest. The fault is also
indicated in the Silkstone and Parkgate Coal seams at depth under the site.

The Lidgett Coal seam (0.48m to 1.25m thick) is anticipated to outcrop approximately
500m to the west and may be located between 40m to 50m bgl. The memoir of the
area indicates that the Lidgett Coal has been worked to the east of the village of
Pilley, located to the west of the site. See Fig 1. Later records show the presence of
the Haigh Moor Coal (1.04m to 2.15m thick) between the western site boundary and
the Lidgett Coal seam. The Swallow Wood Coal seam (0.61m to 1.6m thick) is
indicated to outcrop through the northwestern corner of the site. 

The appended South Yorkshire Mining Advisory Service (SYMAS) report, dated 16
August 2013 additionly indicates the majority of the site to be underlain by the former
Rockingham Opencast site. The Swallow Wood Coal is indicated to be 0.84m thick in
the Tankersley Common Opencast to the southeast. 

6. MINING

The presence of rock and mineral seams, including coal, which may have been mined
or quarried in the area has been determined from the published geological maps, the
memoir of the area and appended SYMAS report.

The published geological information indicates the Swallow Wood Coal, also known
as the Top Haigh Moor, to outcrop through the west of the site trending roughly
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north-south. Further thin coals also outcrop through the northeast corner of the site.
The memoir record that where the crop crosses the railway near Birdwell only
weathered coal and clay is visible. Archive records indicate that Rockingham Colliery
recorded the Swallow Wood Coal, 0.93m thick at 20m bgl. Additionally the thickness
reported corresponds closely with that from the SYMAS report, in the Tankersley
Common Opencast (0.84m thick).

The Lidgett Coal is shown to outcrop to the west of the site and is noted in the
memoir to be located approximately 55m below the Swallow Wood Coal, whilst
records from Rockingham Colliery indicate the Lidgett Coal at around 66m below the
Swallow Wood Coal. At this depth, any workings within the seam are not considered
to pose a risk to the development.

Recent records would suggest the presence of a further coal seam, the Low Haigh
Moor or Netherton Thin, outcropping between the Lidgett and Swallow Wood seams.
The Low Haigh Moor and Top Haigh Moor are noted to become one seam in areas,
although in cases this is due to the failure of the Low. As such the Low Haigh Moor is
likely intermittent in the area and unlikely to have been worked on a large scale. It
should be noted that no coal seams are recorded at the Rockingham Colliery, between
the Swallow Wood Coal (20m bgl) and the Lidgett Coal (87m bgl).

Although the early geological maps do not record any shafts within the site boundary,
the more recent geological map (dated, 2005) indicates the presence of two mine
entrances immediately adjacent to Birdwell Roundabout. These are shown to have
been worked in a northeasterly direction. However, the two mine entrances are not
indicated in the SYMAS report which may suggest they were exploratory pits
undertaken as part of the Rockingham Opencast. Given the sites location it is
considered there may be a moderate to high risk of unrecorded shafts or mine
entrances in the area. 

The SYMAS report notes that the majority of the proposals, north of Birdwell
Roundabout are underlain by the former Rockingham Colliery opencast works. It is
noted that the southwestern boundary of the opencast correspond to the location of the
two mine entrances identified from maps. The SYMAS report goes on to record that
the Rockingham opencast was compacted back to provide a developable platform
with backfill thicknesses varying between 2m to 10m  The report identifies a further
opencast site, the Tankersley Common Opencast to the southeast of the scheme
although this is indicated to lie outside the area of the proposed works. 

7. HYDROGEOLOGY

The Environment Agency (EA) indicate the site to be located on a Secondary A
aquifer (formerly minor aquifer). The EA groundwater quality maps indicate that
chemical quality is currently poor and is predicted to remain poor by 2015. 

The site is not located within a groundwater source protection zone and there are no
recorded licensed drinking water abstractions within 250m of the site. 
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The nearest surface water feature is Birdwell Dike approximately 300m to the west of
the site. Birdwell Dike is indicated to currently not require assessment in accordance
with EA chemical criteria. However, a further surface water course, Short Wood
Dike, around 500m to the north is currently recorded to pass their criteria and it is
predicted that in 2015 it will also pass. The ecological quality of Birdwell Dike is
currently moderate and is predicted that in 2015 it will also be moderate whilst Short
Wood Dike is currently poor with a 2015 predicted quality also of poor. The exact
hydraulic gradient is unknown, however it is believed to have a gentle gradient
towards Birdwell Dike with a small portion to the north of the site draining to Short
Wood Dike.

Relevant EA maps / searches are appended.

8. ENVIRONMENTAL ENQUIRY

A Groundsure EnviroInsight report, dated 9 August 2013, indicates that there are no
current recorded licensed landfill sites within 250m of the site. However, both the
EnviroInsight report and an EA search record two historic landfill sites within 250m
of the site (Map 2: ID’s 5 and 6). Map ref 5 is indicated to be a backfilled railway
cutting that is last reported by the EA to have received waste in 1989 with the license
being surrendered in January 1992. It is understood that the cutting contains inert and
commercial waste. Map ref 6 is noted in the EnviroInsight report as Birdwell
Common Quarry. It is not indicated when this last received waste or the type of waste
accepted. 

The EnviroInsight report records one pollution incident (Map ID 1) within 500m of
the site. The incident reported to have occurred in March 2003 with inert materials
and wastes causing minor (Category 3) damage to water and land. The EA searches
highlighted a major pollution incident to water around 350m to the west of the site.
See appended EA maps.  

The report also records four licensed discharge consents (Map ID’s 2b, 3a, 4a and 5a)
including three trade discharges (Map ID’s 3a, 4a and 5a) and one sewerage discharge
(Map ID 5a). The trade discharges are currently licensed to Cross Key Lane Works
and consist of surface water drainage. The sewerage discharge is licensed to G.B
Truck Services Ltd. These are reported to discharge to Short Wood Dike and a
tributary of Shortwood Dike.

The relevant Groundsure pages and EA maps are appended.

9. WALKOVER OBSERVATIONS

A site walkover was undertaken on 22 August 2013 by Abbeydale BEC to determine
the presence of any visually identifiable features that may pose a risk to construction
workers or future site users. Features noted during the site walkover were assessed
relative to existing site features and their approximate locations are shown on Fig 3. 
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The existing highways from Birdwell Roundabout to Rockingham Roundabout and
along Sheffield Road to Cross Keys Lane were found to be tarmac covered, with
associated layby and commercial premise junctions. Rockingham Road was also
tarmac covered, but with differences in surface conditions, suggested repairs and
re-surfacing had been undertaken. 

The north of Rockingham Row was bound by residential housing to the north that was
partially separated by wood panel fencing and a grass verge to the eastern end. The
western end of the road had garages to the north, likely associated with the housing
beyond. The south of Rockingham Row was bound by industrial premises including
steel works and hydroponics warehouses. It is understood that the warehouses to the
south at least partially overlie the backfilled historic railway line. Dearne Valley
Parkway was a tarmac covered dual carriageway that was bound on the west by
derelict land (former opencast site) whilst to the east was grassed agricultural fields
currently used for grazing horses. The ground in the area of the opencast site
consisted of a grey gravelly clay with many sandstone and coal cobbles and was
generally covered by grasses with some more developed shrubs and trees noted. A
shallow ditch was noted to run around the outside of the backfilled opencast area to a
depth of around 0.5m. Although generally dry there were localised small areas of
damp ground noted. The surface of the opencast appeared level with no obvious areas
of subsidence noted.

Between Birdwell Roundabout and the highways depot was a small tree belt with a
low stone wall in the approximate location of two historic adits. Several low
stockpiles were contained within the tree belt with a small 1m x 0.5m x 0.3m deep
ditch noted. There was no other sign of the mine entries. The proposed new route
adjacent to Cross Keys Lane was noted to pass over agricultural fields. No cracking
was noted to the existing highway, except along the edge of the currently disused left
turn at Rockingham Roundabout. Some minor cracking was also noted in the footpath
adjacent to the tree belt at the highway depot.

Although not included as part of the proposed scheme it should be noted that the
western boundary walls for the industrial premises showed signs of cracking and
movement. Additionally although the residential properties immediately west of the
highways depot appeared to have been re-mortared recently, some signs of cracking
were still visible suggesting movement. 

Ground levels across the scheme are relatively level at around 142m AOD, but slope
down beyond the western extent of the scheme. The surrounding topography also
rises gently towards the south and southwest of the scheme. 

No surface water was recorded during the walkover, however archive records indicate
the presence of a drain at the eastern end of Rockingham Row, adjacent to the
opencast area. 

9 Abbeydale BEC Ltd
Report 151045DS

19/09/2013



10. LABORATORY TESTING

No laboratory testing has currently been undertaken.

11. GROUND CONDITIONS

From the maps and archive boreholes it is anticipated that a thin covering of made
ground and residual soil overlies undifferentiated Middle Coal Measures bedrock,
form of mudstones and siltstones, across most of the site area. The exceptions are the
areas of former opencast mining where greater depths of made ground are anticipated.
The SYMAS opencast backfill records indicate infill depths of between 2m to 10m
bgl. From the information available a section has been drawn to indicated the
anticipated ground conditions across the site. See Fig 6.

12. ENVIRONMENTAL ASSESSMENT

12.1 General

Contaminated land is defined under law through Part IIA of the Environmental
Protection Act 1990, implemented through Section 57 of the Environment Act
1995. This supports a ‘suitable for use’ based approach to the risk assessment
of contaminated land. The evaluation is based upon an assessment of plausible
pollutant linkages, referred to as the contaminant - pathway - receptor
model, based upon the current or proposed use of the site. 

A pollutant linkage is the relationship between a contaminant, a pathway and
a receptor, unless all three elements are present a potential pollutant linkage
does not exist.

Part IIA states for land to be considered contaminated by the local authority in
whose area it is situated it needs to be in such a condition, by reason of
substance in on or under the land that :

1. Significant harm is being caused or there is significant possibility of 
such harm being caused.

2. Pollution of controlled waters is being or is likely to be caused.

12.2 Contamination Assessment

12.2.1 Exploratory Hole Locations and Sampling Strategy

As no specific source of contamination has been identified from the phase 1
Conceptual Model, underlying the site, generally non-targeted exploratory
hole locations and sampling can be employed. However, it may be
recommended to undertake environmental sampling in the area of
Rockingham Row due to the historical presence of the gas works to the south. 
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The location of exploratory holes may be restricted by existing services in the
highway and appropriate traffic management would be required to ensure a
safe working environment. 

12.2.2 On-Site Contamination

The potential risk of contamination on the site has been assessed by reference
to the tables in Appendix A. 

The site is shown in historic records to have been occupied by a combination
of highways and agricultural land from at least 1850, with a subsequent low
risk of contamination. The opencast areas were likely backfilled with waste
overburden material, but there is no information currently available to confirm
this. Consequently there may be localised contamination hotspots within the
underlying ground materials which with a moderate risk of contamination.

There was no observed visual or olfactory evidence of contamination during
the walkover. Although no evidence of on site of contamination was observed,
the made ground and backfilled opencast areas were highlighted as the most
likely potential source of contamination, therefore will need to be focused on
in a subsequent investigation. 

The existing hardstanding materials in the highway construction break any
potential pollution pathways between contamination in the underlying ground
materials and existing site users. 

12.2.3 Off-Site Contamination

Two historic landfill sites have been recorded within 250m of the scheme. The
nearest landfill (Map ID 5) is a backfilled railway cutting and is recorded to
contain generally inert material although, there may be some hotspot sources
of contamination remaining which if mobile would have a low risk of
affecting the proposed development. 

A historic gasometer to the south of Rockingham Row may present a legacy
source of contamination and consequently investigation may be required
depending on the infrastructure being proposed. However, for a highway the
potential pollution linkages between any contamination and future site users is
low.

One pollution incident has been recorded adjacent to the existing Birdwell
Roundabout. It involved inert materials and demolition waste which having
been removed is not considered to pose a significant risk to the proposed
developments.

12.2.4 Potential Receptors  

Future site users.
Vegetation.
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Ecological Systems.
Construction workers.
Surface water.
Groundwater.
Buildings/substructures.
Adjacent site users.

12.2.5 Potential Pathways 

Dermal contact (indoor & outdoor).
Ingestion of soil and indoor dust.
Indirect ingestion (indoor & outdoor).
Inhalation of dust (indoor & outdoor).
Inhalation of vapours (indoor & outdoor). 
Leaching to groundwater.
Surface water run-off.
Direct contact with substructures.
Migration through the ground (vertical and horizontal).

12.2.6 Proposed Site Use

The current development proposal for the site is for modifications to the
existing highways layout with the provision for future additonal routes. This
end-use is classified as low sensitivity. Future site users will have no direct
contact with the underlying ground materials and will not be exposed to any
contaminants contained.

12.4 Flood Risk

The EA maps indicate that the proposed development is outside areas of past
flooding and so has a low chance of flooding from external sources. When
developing the site, drainage measures to meet with the local authority
sustainable drainage system (SUDS) requirements will need to be made for
any onsite drainage.

12.5 Ground Gas

In accordance with HPA-RPD-033:2007 the site is illustrated to be in a
location where Radon protection measures are not required. BGS maps
confirm the above with the Middle Coal Measures strata only having a
moderate potential for radon emissions.

The nature of the material used to backfill the opencast areas is currently
unknown. Consequently there is the potential for the generation of ground
gases in the area which would result in a moderate risk. However, if no
enclosed spaces are proposed as part of the scheme the risk of accumulation
and harmful effects from ground gas is considered to be low.
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Unless any enclosed spaces are proposed, ground gas emissions will not be of
concern to the scheme. Should any enclosed spaces or buildings be included
as part of the scheme, it would be prudent to to incorporate basic ground gas
protection as a precautionary measure, due to the backfilled opencast site and
the historical industry

12.6 Japanese Knotweed

The existing vegetation in and around the site has been examined. No obvious
signs of Japanese Knotweed were visible although it is possible that Giant
Hogweed is present in the tree belt just south of the depot. As Japanese
Knotweed or other invasive species could have been surface stripped or
weedkiller applied to the stems prior to a site visit, not seeing the weeds
during our time on site cannot be a guarantee that they are not present on or
around the site.

12.7 Risk Assessment

Risk has been assessed with regards to the tables in appendix A and is based
on the Phase 1 Desk Study findings presented above. 

Although potential sources of both on-site and off-site contamination have
been identified, the proposed use of hardstanding materials across the scheme
will effectively break any migration pathways between any contaminats and
future site users. However, there remains a limited exposure to underlying
contamination for groundworkers whilst carrying out the development
proposals. 

Chemical testing would be required to determine the presence and extent of
any contamination hotspots and to assess the risks posed to ground workers.

Unless enclosed structures are to be incorporated into the scheme there is no
risk associated with ground gas generation or migration. 

12.8 Conceptual Model 

The conceptual model is based on the source-pathway-receptor model and
uses the information presented above, to determine if a possible significant
pollutant linkage exists and what risks are posed to human health and
environmental receptors. 

The conceptual model is shown graphically on Fig. 4 and tabulated on Fig 5.
See Appendix B for conceptual model risk matrix.

12.9 Remediation Requirements  

The current proposed highways hardstanding will break pathways between
any sources of contamination in the ground and future site users. However,
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chemical testing is recommended in landscape areas or where potential
sources of landscape material is required.

Although it is understood that no enclosed structures or buildings are to be
incorporated into the final scheme, should the proposals be altered it would be
prudent to assume the incorporation of at least basic ground gas protection
measures, unless gas monitoring is undertaken and prove oterwise. 

13 ENGINEERING CONSIDERATIONS

13.1 General

An outline plan was available when completing this report. It is proposed to
modify the existing road layout and Birdwell Roundabout, with additional
routes being added at, or close to, existing ground levels. It is understood that
no permanent structures are to be created as part of the scheme. If there are
any changes to these proposals, then some modification to the comments and
recommendations given may be required.
 

13.2 Mining

Coal seams are indicated to outcrop through the site and have been worked
historically by opencast methods under the eastern area of the scheme. It is
anticipated that as part of the opencast workings two adits were located to the
southwest of the scheme. The Rockingham Opencast site is reported by
SYMAS to have been compacted back to provide a stable building platform in
1995. Consequently it is possible that appart from surface preparation no
further engineering of the backfill will be required. However, investigation
should still be undertaken to determine the existing conditions and depth of
backfilled materials. 

Where outcropping within the formation, the coal should be removed where
within 1.0m of the surface. The remaining face of coal should be sealed.
Where under the highway a minimum 0.5m of concrete cover should be
provided. However, in other areas a clay seal could be considered.

At the western end of Rockingham Row archive records indicate the presence
of a former watercourse and drain. Although surface water was not observed
during the walkover, a change in vegetation was observed suggesting wetter
and softer ground conditions. 

13.3 Highways 

Past developments adjacent to some areas of the highways will result in
various depths of made ground. Some of the more recent highway
developments including Dearne Valley Parkway may be partially founded on
made ground. It is anticipated that the greatest depths of made ground would
be located in the area of Rockingham Row and the existing Rockingham
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roundabout. To determine the ground conditions an intrusive ground
investigation is recommended. 

Where the proposed highways cross the faults or opencast highwalls, some
differential movement may occur. Consideration needs to be given to stepping
and using Geo-Grid in the highway construction to spread differential
movement.

At this stage, for design purposes it can be assumed that existing soft/firm or
loose made ground should be removed from under the footprint of the
highway and at least 1m + 45 degree line down to a suitable founding strata. If
varying depths of made ground are encountered beneath the existing highway
a geo-grid could be used to limit the extent of the excavation beyond the
highway boundary. Having proof rolled a suitable sub-formation layer
highway fill should be stepped and compacted back in layers to SHW. To
limit differential movement a granular rather than cohesive backfill should be
used.

13.4 Drainage & Excavatability

Some difficulties in excavation of trenches for sewers and foundations in the
made ground and bedrock should be anticipated. Consideration should be
given to providing safe temporary support of excavations within made ground
or where greater than 1.2m deep. 

In view of the anticipated ground conditions, soakaways are unlikely to be
suitable for this site. However if soakaways were to be considered it is
recommended that soakaway tests are carried out at proposed locations to
determine the size requirements. The soakaways and corresponding tests
should be located at least 5m from any adjacent properties.

13.5 Chemical Precautions

In the absence of chemical testing data it is recommended that a sulphate
resistant concrete be used for any sub-surface structures. Additionally as with
all highway works, consideration should be given to the effects of salting the
roads.

14. REGULATORY APPROVAL

The recommendations given in this report are based on the findings of the Desk
Study, undertaken as described. The conclusions cannot be guaranteed to gain
regulatory approval, should the report be required as part of a planning application. If
it is required as such, it should therefore be passed to the appropriate authorities for
comment and approval, prior to undertaking any remediation or development work.
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15. DISPOSAL OF SOILS

Any wastes arising from remediation and/or development of the site, such as excess
spoil or material deemed unsuitable for retention on site, should be disposed of in
accordance with the Duty of Care Regulations. Waste Acceptance Criteria (WAC)
analysis would be required to determine the most appropriate disposal facility for the
waste, in accordance with the requirements of the current Landfill Directive.

16. FURTHER INVESTIGATION

An intrusive site investigation is recommended prior to the commencement of any
groundworks to assess the existing ground conditions across the site and obtain
samples for relevant environmental and geotechnical testing. 

The investigation and assessment should establish areas of contamination and what
appropriate remediation and mitigation measures may be required. As no specific
source of contamination been identified from either the walkover or from the above
information, generally non-targeted exploratory hole locations and sampling will need
to be employed focasing on areas of past disturbed ground.

It is also recommended that the adits within the area of the existing depot adjacent to
Birdwell Roundabout are further investigated. If voids exist below ground level these
will likely require treatment.

17. SUMMARY

A section of the existing highway along Sheffield Road is indicated to have been
present since at least 1850. The M1 motorway is shown to have been in place
since at least 1973 with Birdwell Roundabout the Dearne Valley Parkway being
added between 1993 and 2002.

The ground conditions anticipated are made ground over residual soil,
over undifferentiated Middle Coal Measures bedrock.

Shallow mining is unlikely to affect the site. However, the majority of the
proposed scheme is underlain by historic opencast workings and
differential movement may be anticipated along quarry highwalls.

Exposed shallow thin coal seams will require protection, whilst indicated
adits should be investigated further.

The proposed highway works should be undertaken on re-engineered
material with a minimum CBR or 2.5%.

Chemical testing will be required to identify any contamination hotspots
that may pose a risk to construction workers or future site users. 
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