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 Swallow Wood Lower Leaf 0.13 to 0.14  18.10 to 20.00m 

 The base of the Dunsil Coal – Upper Leaf has been selected as the reference horizon for the purposes of the CMRA 

 

The unnamed coal seam (0.3m to 0.6m thick) shown at the top of the sequence – see Cross-

sections H-H and I-I – was encountered in exploratory holes RS3025, TP1093, TP1100, TP1109, 

TT2027 and also in historic opencast coal recovery records (Ref CA NE169).  This has enabled 

an estimate of between 10m and 12m as the separation between the base of the unnamed 

seam and the base of the Dunsil Upper Leaf. It plays no part in the conclusion of this CMRA, 

being too thin for any reasonable threat of unrecorded mining. Where encountered during 

enabling groundworks then the remaining outcrop should be sealed as appropriate. 

It should also be noted that the ‘Dunsil Marker’ is a hitherto unnamed, very thin coal seam, 

but one which has been found consistently some 6m below the base of the Dunsil and 

approximately 12m above the base of the Swallow Wood Upper Leaf. It therefore constitutes 

a useful marker horizon, which where encountered in isolation can be used to predict depth 

to Swallow Wood. Like the unnamed seam above the Dunsil, the Dunsil Marker seam is too 

thin to have been subject to unrecorded underground workings. 

The strata between the coal seams includes mudstones, siltstones and sandstones. Some of 

these may also constitute marker horizons; however, these have not been studied in detail. 

 

Risk Assessment of Unrecorded Shallow Mine Workings 

An important conclusion from the closer definition of the proximate geology is that there is 

more than 17m of cover between the Swallow Wood and Dunsil.  

It was concluded in the Phase 1 CMRA that there was no risk of recorded or unrecorded 

underground mine workings in the Dunsil beneath this site, while the Dunsil has been 

extracted by opencast methods over large areas. It therefore follows that there will be a 

minimum of 17m of solid cover to the Swallow Wood up-dip from the Dunsil outcrop. 

The further confidence in Swallow Wood seam thickness gained from the site investigation, 

along with the recorded thickness of cover is sufficient to have confidence in the mitigation 

of the risk of time independent ground surface instability caused by upward migration of voids 

from unrecorded workings. 

Notwithstanding the above, the investigation has not revealed any positive evidence of any 

type of underground workings within the Swallow Wood coal seam. 

 

Risk Assessment of Recorded Mine Shafts 

A search, by trial pit excavation, was made for recorded shaft 435399-018, which is believed 

to be located close to the southern boundary of the site. Evidence for this shaft was not found, 

and it is presumed that the actual position is on the outside of the site boundary. 
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Risk 
ID 

Hazard Consequences Qualitative 
Risk Level 
(High 
/Medium/Low/ 
Negligible) 

Comments & Possible Mitigation Measures  

1 Uncertain or variable thickness of Made 
Ground – relating to the opencast 
backfilling 

• Increased construction costs 

• Programme delays 

• Construction difficulties 
 
All due to effects of excessive total 
and differential settlements (applies to 
foundations, floor slabs, roads and 
services) 

High SI shows depth of opencast backfill to range between 
<2m and 12m depth. However, depths are generally as 
predicted from abandonment plans. Some variation in 
high wall locations. 
Significant thickness of engineered fill in Plot 2 above the 
opencast backfill will induce significant settlements. 
Ground improvement needed especially on Plots 2 and 3 
where no fixed building layout or piled solution permitted. 
Roads and services (especially drainage) to be designed 
to accommodate some movements. 
 

2 Uncertain or variable and in places 
significant depth to competent founding 
strata 

• Increased foundation costs 

• Programme delays; 

• Construction difficulties - variable 
foundation solutions needed 

 

High SI shows depth of opencast backfill to range between 
<2m and 12m depth. However, depths are generally as 
predicted from abandonment plans. Some variation in 
high wall locations. 
Over-excavation and re-engineering of soils a possible 
solution for Plot 1. Ground improvement for Plot 3 band 
drains and surcharging). Ground improvement and 
placement of engineered fill for plot 2 to meet Client’s 
required loading and settlement tolerances. 
 

3 Possible unrecorded coal and/or 
ironstone workings 

Increased construction costs and 
programme delays due to: 

• Need to drill and grout to stabilise 
old workings; 

• Potential pathway for mine gas. 

Negligible SI evidence does not suggest coal mined at shallow depth 
(other than by opencast). Next worked seam at depth 
below the site is significantly greater than 10 x seam 
thickness below the other shallow opencast worked 
seams. 
 

4 Possible bell pits at southern end of site • Increased construction costs and 
programme delays for stabilisation 
works. 

Negligible It is believed that all bell pits were excavated for ironstone 
south of the site. Any bell pits within the site boundary 
would have been excavated by the opencast works. 

5 Possible presence of unrecorded mine 
shafts 

Increased construction costs and 
programme delays due to: 

• Risk of sudden collapse of ground; 

• Pathway for mine gas; 

• Need to drill and grout and/or cap – 
increased construction costs. 

Low No mine shafts recorded on site, except two possible old 
bell pits in the SE corner – see above. 
 
Can be encountered anywhere. Maintain vigilance during 
siteworks and report unexpected features to a competent 
person. 
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Possible sterilisation of parts of the 
site with respect to siting of buildings 
and key infrastructure. 

 

6 Intact coal at foundation level Increased construction costs and 
programme delays due to: 

• Additional excavation; 

• disposal; 
 

Medium It is generally recommended that coal is removed within 
influencing distance of shallow foundations ~ c.1.0m. 
where encountered coal should be removed and replaced 
with impermeable fill (clay emulsion).  
Surplus coal can be sold, disposed off-site or re-used 
within the works as appropriate. 

 

5 Location and extent of geological faulting 
(variation in weathering profile and 
strength as a result of faulting and other 
geological factors) 

Increased construction costs and 
programme delays due to: 

• Need to deal with groundwater- 
faults could be pathway for 
groundwater 

• Possible implications for reduced 
slope stability if fault intersected in 
cut slope 

 

Low Desk study and SI findings do not indicate any major 
faulting.  
Slopes to be designed accordingly for ground conditions 
encountered. 
 

6 Unexpected or high groundwater 
conditions, including water ingress from 
land drains and un-mapped surface 
drainage 

Increased construction costs and 
programme delays due to: 

• Water ingress during cut operation 

• Softening of strata being excavated 

• Reduced stability of slopes in areas 
of cut 

 

Medium SI suggests variable groundwater levels, especially within 
opencast backfill materials. Ground improvement to take 
account of groundwater levels. 
Some degree of moisture modification to be assumed 
during earthworks. 
Temporary and permanent drainage measures to be 
incorporated, especially at cut slopes. Need to deal with 
water currently controlled by surface and land drainage 
systems which will be excavated as part of the cut. 
Slope design to take account of worst likely groundwater 
levels. 
 

7 Ground gas or mine gas • Increased construction costs due to 
requirement for gas protection 
systems 

 

Medium SI suggests CS-2 conditions so basic passive gas 
protection measures likely to be required.  

8 Sulphate-rich, potentially pyritic ground 
and acidic conditions 

• Increased costs for buried concrete 

• Increased costs and construction 
difficulties (earthworks) if strata 
unsuitable for lime modification? 

High SI suggests DS-2 and AC-3z conditions. Buried concrete 
to be specified for these conditions. 
Significant number of tests undertaken - sulphates 
generally low enough for use of lime. 
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 Contractor to do lime suitability testing/lab trials. 
 

9 Unsuitable soils for re-use as engineered 
fill (for geotechnical reasons) 

Increased construction costs and 
programme delays due to: 

• Additional measures needed to 
render cut materials suitable for use 
as engineered fill 

• Disposal costs if unsuitable (e.g. too 
organic, coal) 

• Possible double handling of 
materials 
 

High A significant proportion of the soils to be excavated are 
wetter than optimum and a few are drier than optimum, so 
moisture modification will be required. Earthworks 
Contractor to do lime suitability testing/lab trials.  
Oversize materials are present in the opencast backfill 
and areas of excavation in bedrock will generate 
significant quantities of further over size materials. As this 
will include siltstones, sandstones and mudstones, some 
crushing and screening will be required to render the 
materials suitable for use as engineered fill.  
 

10 Variability of suitable soils for re-use as 
engineered fill 

Increased construction costs and 
programme delays due to: 

• Variability in geotechnical 
properties may mean different 
compaction techniques and/or 
different compaction plant 

• Possible double handling of 
materials 

 

Medium to 
high 

SI shows variable geotechnical properties of both 
opencast backfill and in situ coal measures strata, 
particular significant variation in maximum dry density, 
optimum moisture content, liquid limit and grading. Some 
liquid limits are >50%. Careful excavation of cut materials 
and segregation of suitable materials into different classes 
of material will be required. 
Appropriate selection of compaction plant. 
Appropriate and detailed earthworks specification to be 
prepared with suitable testing criteria and acceptance 
criteria possibly based on Trenter & Charles (+ relevant 
BS EN & HA specifications) 
  

11 Difficult excavation of rock strength 
materials in areas of cut 

Increased construction costs, 
construction difficulties and 
programme delays due to: 

• Reduced rate of excavation 

• Additional plant needed 

• Increase in oversize materials for 
re-use 

 

High SI indicates excavation of rock strength material will be 
required. Crusher and screen will probably be needed on 
site to process materials. 

12 Presence of known shallow coal seams 
or coal within backfill materials 

Increased construction costs and 
programme delays due to coal being 
geotechnically unsuitable and 
potentially combustible. Increased 
disposal costs if can’t be carefully 
excavated and sold 

Medium Most shallow coal worked by opencast. SI shows some 
potentially combustible seams still present around 
periphery of opencast areas, some of which will be 
excavated. 
Laboratory testing of opencast backfill where contains 
some coal shows low calorific value. 
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Over excavation of seams locally required where within 
1m of underside of proposed foundation level. 
Careful excavation of coal to prevent cross-contamination 
and maximise its likelihood of being sold (rather than 
disposed of). 
 

13 Slope stability, particularly where placing 
significant engineered fill over 
uncontrolled opencast backfill materials 
 

Increased construction costs, 
construction difficulties and 
programme delays due to collapse of 
engineered fill slope during 
construction. 
 
Third party claims if global slope 
failure and possible heave of ground 
outside site boundary 
 
Impact on infrastructure at toe and 
crest of slopes due to either excessive 
settlement, heave or slope failure. 
 

High Slopes to be designed on conservative parameters for 
highly variable opencast backfill material. 
Amend slope angles or use of measures such as shear 
keys, ground improvement where marginal stability at 
preferred slope angles. 
Adequate drainage will be required for toes of slopes and, 
for some slopes, also along the crests. 
Possible slow rate of placing engineered fill to avoid 
failure during construction. 
Avoid placing services along toes and crests in 
embankment slopes 
Benching of ground following topsoil strip beneath 
embankments may be required. 
Detailed slope stability assessments being undertaken to 
steer appropriate measures. 
 

14 Contamination within opencast backfill 
materials 

Increased construction costs and 
programme delays due to materials 
being unsuitable for re-use on site and 
need to either dispose off-site or on-
site remediation and need for double 
handling. 
 

Low SI suggests no contamination present. 
Include procedures on measures to deal with unexpected 
contamination in earthworks specification and/or contract 
documents.  

Risk categories: 

- Negligible: Geohazards that might have unacceptable impact on the development, are unlikely to be present, or, have been proven to be too far from or too deep beneath 
the site to have a significant influence. 

- Low Risk: Geohazards may be present but are unlikely to have an unacceptable impact on the development. 
- Medium Risk: Geohazards are probably present and might have an unacceptable impact on the development. Therefore, remedial measures or appropriate design may be 

necessary to reduce the risks. 

- High Risk: Geohazards probably or certainly present and likely to have an unacceptable impact on the development. Remedial measures or appropriate design are likely to 
be necessary to reduce the risks to acceptable levels. 

 




