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e Development of a preliminary qualitative assessment of the hazards/risks and
definition of next steps.

Some elements of this assessment, such as the data presentation, hazard identification and
qualitative risk assessment are taken from the guidelines set out within a journal from the
Australian Geomechanics Society (AGS, 2007) and subsequent papers to standardise its use
worldwide (Fell et al 2008)1. There are no British Standards or Eurocodes for the assessment of
natural landslide hazard and risk. It should be noted that this assessment is not in full
accordance with the AGS guidance due to the availability of landslide data in the area local to the
Godre’r Graig School.

The contract was awarded based on a competitive tender quotation. The terms of reference for
the assessment are as laid down in the Earth Science Partnership proposal of 14th May 2019 (via
email). The assessment was undertaken in May to July 2019.

1.3 Report Format

This report includes a geological and historical desk study, an aerial photograph interpretation
including the findings of a site reconnaissance visit to undertake a preliminary morphological
assessment of the site. The information gained is used to undertake a Hazard ldentification
Assessment following general principals of the AGS (2007) guidance and a qualitative
assessment with recommendations provided. This report is issued in a digital format only.

1.4 Limitations of Report

This report represents the findings of the brief as detailed in Section 1.1. It should be
appreciated that only a limited intrusive investigation has been undertaken to date. Should an
alternative current land use or structure be considered, the findings of the assessment should be
re-examined relating to the new proposals or land uses. Where preventative, ameliorative or
remediation works are required, professional judgement will be used to make recommendations
that satisfy the site-specific requirements in accordance with good practice guidance.

Consultation with regulatory authorities will be required with respect to proposed works as there
may be overriding regional or policy requirements which demand additional work to be
undertaken. It should be noted that both regulations and their interpretation by statutory
authorities are continually changing.

This report represents the findings and opinions of experienced geo-environmental and
geotechnical specialists. Earth Science Partnership does not provide legal advice and the advice
of lawyers may also be required.

Access on foot for the walk over assessment was hampered by thick vegetation which may have
potentially obscured/masked/hidden views of large or small scale landslide features.

1 Fell et al (2008) reporting on behalf of JTC-1 (Joint Technical Committee on Landslides and Engineered Slopes,
an International Association of Engineering Geology and the Environment (IAEG), International Society for Rock
Mechanics and Rock Engineering (ISRM) and International Society for Soil Mechanics & Geotechnical Engineering
(ISSMGE) collaboration exercise, i.e. all relevant international professional geotechnical societies) provides
guidelines for landslide hazard and risk assessments. JTC-1 is largely based on AGS (2007) with minor
modification for international implementation. The Engineering Group of the Geological Society is the UK National
Group of the International Association of Engineering Geology (IAEG).
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2 Desk Study

The information presented in this section was obtained from desk-based research of sources as
detailed in the text. The study area was visited on the 6t and 7t June 2019 during changeable
weather conditions.

2.1 General Description of Study Area

The study area is located in the Tawe Valley, on the eastern flank of Mynydd Allt-y-grug, between
Pontardawe and Ystalyfera.

The School is located part way up the valley side, west of Graig Road, which runs generally
parallel with the valley contours. What appear to be predominantly residential dwellings line
Graig Road to the north and south.

Land to the west of Graig Road, behind the houses for a general distance of 30m is used for
animal grazing, as it is separated into several fields by post and wire fences. The land beyond the
rough grazing ground is typically covered in trees and bracken and although not officially Common
Land, it appears unused and overgrown. Further grazing is noted near to the base of a scree, or
talus slope on the upper parts of Mynydd Allt-y-grug, and this is separated by a dry stone wall.

A cemetery, with an associated small car park is located some 50m north of the school. The
cemetery has a stone wall boundary and a concrete track providing access to the higher portions
of the cemetery.

There are two distinct quarries upslope of the school and numerous concave features which are
also likely to be associated with previous mining activities.

From the River Tawe at the bottom of the valley, initially the slopes are relatively gentle and
become steeper as you pass Graig Road going uphill.

The approximate National Grid Reference for the school is (SN) 275155 206870 and the
postcode is SA9 2NY.

2.1.1 General Topographic Setting

The topography of the area slopes downward toward the southeast from the relatively steeply
sloping, eastern flank of Mynydd Allt-y-grug to the west. The Tawe Valley forms a typical U-shape
valley, however, there appear to a gently stepped nature to the valley side and this is likely to
represent the harder and softer layers of bedrock (sandstone and mudstone) weathering at
different rates.

The topography has been altered by man with two large quarries noticeable in the study area, and
numerous other mining features which has generated steeper slopes and spoil mounds.

2.1.2 Shallow Slips

The area of the shallow slips was visually inspected on the 6t June and they were identified by
relatively shallow depressions with springs and hydrophilic vegetation helping to delimitate their
extent and width. A cutting for a track, circa 0.5m high, crosses the toe of two features and the
exposure showed the slipped mass to be Colluvium, no evidence of movement could be seen in
the cut slope.

Preliminary Landslide Hazard and Risk Assessment 4 Final
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2.2

2.3

2.4

History

The site history has been assessed from a review of available historical Ordnance Survey County
Series and National Grid maps. The historical maps are presented in Appendix A and the salient
features since the First Edition of the County Series maps are summarised below.

The first historical map studied, dated 1877, shows Graig road in its current day position with
houses either side. The school has not been constructed and the site is currently shown in an
agricultural layout as two fields.

The cemetery is shown some 50m north of the school site, an old quarry is shown some 200m
northwest of the school area and another quarry, labelled as Cwar Pentwyn is sown some 220m
west of the school site, which is labelled as disused on the 1964 map, so became disused
between 1948 and 1964.

A spring originating near spoil mounds of the quarry to the northwest flows toward the southeast
and intersects with the northern boundary of the school. A second spring and stream is located
near the western quarry, which flows toward the east and also intersects the northern boundary
of the site.

By 1897, coal levels to the north, northwest and west were common and the school was
constructed between maps dated 1899 and 1913.

The 1960, 1:2,500 historical map provides good detail on the mining entries from the north to
the west of the school, some seven mine adits are shown approximately 190m west of the school
boundary and there is several mounds or spoil heaps shown in relation to the former quarry to the
west and Cwar Pentwyn quarry to the southwest.

Hydrology

A review of the historical maps have showed a series of springs that emanate in the hillside above
the school. They all flow downhill, toward the east or southeast. Two springs intersect the
northern boundary of the school, and evidence of these features were noted on the site walkover.

These two springs are noted to emerge lower in the slope through the historical maps, and it is
possible that debris/spoil from the quarries has been placed on top of the springs and their
streams masking them. An alternative reason for their change in emergence is mining, and mine
drainage may have altered their pathway.

Consideration to the position of the springs and the underlying geology, it is considered likely that
they emerge at locations where more permeable strata, such as a sandstone, overlies less
permeable strata, such as mudstone or siltstone units.

Water has also been noted to be flowing out of old mine adits, which are likely to be draining old
workings.

Geology

The published 1:10,560 scale geological map for the area (Insert 2, Sheet SN 70 NE) indicates
that the hillside is predominantly made up of the Upper Coal Measures (now formally known as
the South Wales Upper Coal Measures Formation) which underlie a sandstone outcrop at the top
of Mynydd Allt-y-grug of the Rhondda Member, which is part of the Pennant Sandstone Formation.

Preliminary Landslide Hazard and Risk Assessment 5 Final
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2.5

The No. 2 Rhondda coal seam outcrops at the base of the Pennant Sandstone Formation and
forms the boundary between the (older) Upper Coal Measures which underlie the school, and the
overlying (younger) Rhondda Beds which comprise sandstone.

The Upper Coal Measures comprises a series of units formally known as the Llynfi Beds, these are
now referred to as the Llynfi Member and according to the Geological Memoir for the area, the
Llynfi Member is essentially argillaceous, and contains sandstones bands within it that are
generally thin and in-persistent.

The strata above the No. 2 Rhondda or roof rock in the overlying Rhondda Member is understood
to be a Conglomerate.

The published 1:50,000 scale geological map for the study area (Sheet 230, available on the
website of the British Geological Survey, 2019) generally confirms that above stratigraphy and
shows the beds to be dipping toward the south at angles of between 3° and 5°.

As mentioned above the No. 2 Rhondda coal seam is situated high above the school, however
there are other coal seams that outcrop in the hill side, which include the Upper Pinchin and the
Upper Welsh. Another seam, the Lower Pinchin coal seam is likely to underlie the school at depth
with in the Llynfi Member. All these seas are widely worked in the area, noticeable in the location
of the Upper Pinchin above the school. Study of the geological map and adjacent sheets has
shown the potential for several other seams, between the No. 2 Rhondda and Lower Pinchin,
which include the Paynes and the Pant Rhyd Y Dwr, however these are not mapped in the study
area, they occur in the same sequence in nearby areas and they may or may not be present.

Both the 1:10,560 and 1:50,000 scaled maps of the area show no glacial or superficial deposits
on the hill side above the school, however, Diamicton and Fluvioglacial deposits are shown in the
Tawe valley. Recent workings by ESP in the Tawe valley has shown Glacial Diamicton further
upslope than mapped and some covering of glacial deposits is likely.

Hydrogeology

The combination of the geological setting and topography of the study area will dictate the
hydrogeology. Generally, as discussed in Section 2.1, the wider study area is situated on the
eastern flank on Mynydd Allt-y-grug in the Tawe Valley and water will most likely drain to the river
which lies at the base of the valley.

Simplistically, Mynydd Allt-y-Grug is formed by sandstone (Rhondda Member) that overlies a
series of mudstones, siltstones and sandstones of the South Wales Upper Coal Measures.

The sandstone units will be relatively more permeable (secondary porosity) than the underlying
relatively argillaceous rocks and to a certain extent, the argillaceous rocks will limit downward
migration of groundwater. The bedding planes of these strata all dip gently about 3° to 5°
toward the south.

Whilst groundwater will percolate downward, due to gravity and primarily via fracture flow; some
groundwater could also flow along bedding planes and near horizontal fractures and thus there
may be a small component of groundwater flowing out of the eastern side of Mynydd Allt-y-Grug,
into the study area. Spring lines will likely form where more permeable strata overlies less
permeable strata and several springs within the study area are noted to mirror the outcrop
pattern.

Preliminary Landslide Hazard and Risk Assessment 6 Final
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2.6

Any worked coal seams will likely provide a preferential pathway for groundwater to drain, given
the dip this will be primarily toward the south.

Past Coal Mining

As discussed in Section 2.5, the site is underlain by bedrock of the South Wales Upper Coal
Measures, which contains several seams of coal (and bands of ironstone).

From the geological map, coal seams that were expected to out crop in the hillside above the
school included the No.2 Rhondda, Upper Pinchin and Upper Welsh. Although not shown on the
geological map for the study area, in the same sequence of rocks nearby, other coal seams are
encountered, which include the Pant Y Dwr and Payne’s.

Evidence from the geological maps, online Coal Authority viewer and geological memoirs suggests
that the No.2 Rhondda and Upper Pinchin were worked extensively in the area. There appears to
be little evidence of other adits that would have worked the other seams, however, such
information may be missing, or not recorded on plans/records.

The workings in the No.2 Rhondda and Upper Pinchin coal seams have results in colliery spoil
being discarded, normally down slope of the adits or quarries where they were worked, and the
historical maps show the location of the adits and associated spoil mounds.

It should be appreciated that the Coal Authority records are incomplete, partly because there was
no statutory and mandatory requirement on colliery owners to survey and record the extent of
mine workings until the Coal Mines Regulation Act of 1872. Therefore, given the potential age of
the potential workings, no surveys may ever have been undertaken on them and therefore, the
lack of records does not discount the possibility of workings. In addition, where records were
kept, due to copying of plans through time is it not uncommon for the plans to contain plotting
errors or replots of the same features, such as mine shafts and adits. Thus, where a high number
of mine entries are located in a small area, it is possible that the seam feature is replicated, and
this should be borne in mind when assessing their information.

2.6.1 Summary of Mining information

The information obtained to date indicates a large amount of coal mining in the study area, it is
likely that most of the mining concentrated upon the No. 2 Rhondda and Upper Pinchin, but other
seams exist above and below the school which would also have likely been worked. The
workings in the No.2 Rhondda and Upper Pinchin are most noticeable when considering he
historical maps and mining date, spoil from quarries and adits accessing these coal seams have
been placed on the landscape above the school.

Preliminary Landslide Hazard and Risk Assessment 7 Final
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3 Coal Authority Inspections

3.1 Introduction

The Coal Authority were instructed to undertake an inspection of the quarries and tips in the study
area. The purpose of their inspection was to provide an assessment of stability and relevant
safety issues. The report is provided in full in Appendix C and the below provides a summary of
pertinent points of the report.

3.2 Comments upon their Inspection

The Coal Authority assessment covers three broad areas, Site 1, Site 2 and Site 3; these
reference to Cwar Pentwyn (1), the old unnamed quarry and spoil north west of the school (2) and
the adits and associated spoil north-northwest of the school (3) respectively. The relative location
of these area are provided on Figure 1 within the Coal Authority report.

It should be noted that the Coal Authority have used descriptive words, such as low probability to
assess risk from potential failures. Their report does not provide any risk assessment basis for
these descriptors and should be considered as a general statement or estimate.

3.2.1 Site 1 or Cwar Pentwyn

This area comprises Cwar Pentwyn and associated spoil tip. Recent evidence of working, of
suspected stone for road building has occurred and new tips were identified over old spoil
mounds and one adit.

Water was issuing out of adits into local unnamed water courses.

The tip was noted to be heavily vegetated with steep sides, a location of a small failure was
identified and there were signs of soil creep, but generally little evidence of recent instability was
observed.

The Coal Authority suggested that if a significant failure of the spoil heaps occurred, it would
impact the access road to Pentwyn Farm and the properties along the access road. Blockage of
the water emanating from the mine entries could lead to increased pore water pressures within
the spoil and result in failure.

Legal and permissible consideration will also need to be given to the recent activities in the
quarry and the tipping of spoil.

3.2.2 Site 2 or Unnamed Quarry and Tip

Vegetation over the general area was well developed and limited visual observations and made
access difficult. This made delineating the extent of spoil with accuracy not possible. Occasional
exposures of small boulders were noted, and a number of dry short gully type features were
observed, covered in dense vegetation and generally orientated downslope. These were reported
to likely be attributed to localised movement from surface water erosion.

No evidence of recent movement was identified, and they suggested that the tip material was
likely to be coarse and free draining.

Preliminary Landslide Hazard and Risk Assessment 8 Final
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A moderate seepage was noted from a former adit near to the quarry which was observed to pass
into what was described as coarse quarry spoil and re-emerge down slope where it eventually
flowed into a drain at the rear of Godre’r Graig School.

Although they suggest it unlikely, they speculated that a major failure of the spoil tip would be
able to reach Godre'r Graig School and recommended slope stability analysis and investigation.

3.2.3 Site 3 - Line of Adits and Associated Spoil

Site 3 comprises a series of adits and a series of liner spoil tips at the base of the ridgeline. The
adit mouths were assessed as collapsed and had a narrow linear form, rather than a ‘horseshoe’
shape. The tip flanks were well vegetated and colliery spoil was noted where possible.

There were no obvious drainage features in this area.

Evidence of slow soil creep and probably historic rock falls were noted, however, they stated that
these were likely to present a low risk to public safety.

They speculated that if a significant failure was to occur, it could ‘flow’ downslope to the east with
the potential to reach Godre’r Graig Cemetery, although they considered that this had a low
probability.

3.3 Coal Authority Recommendations

The Coal Authority provided recommendations, considerations and actions which, for ease of
reference, are replicated below:

e |nvestigate ownership of Site 1 and establish wat measures, if any, have been taken with
regard to placing recent materials over historic spoil materials;

e Investigate activity within Cwar Pentwyn to establish if planning or quarry regulations have
been breached;

e Ensure drainage system from adit positions at Cwar Pentwyn is maintained;
e Consider clearing vegetation to allow inspection of drainage routs at Site 2;

e Ensure drainage infrastructure to the rear of Godre’r Graig Primary School is regularly
inspected and maintained;

e Consider undertaking a slope stability analysis for Site 2 based on available information
supplemented by ground investigation;

e Consider spraying of Japanese Knotweed to rear of school; and

e Undertake an inspection during winter, when vegetation has died back to allow a more
detailed viewing of the site with less vegetation constraints. The requirement for further
inspection should be determined following the winter inspection.
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4 Preliminary Exploratory Investigation

4.1

4.1.1

4.1.2

4.1.3

Investigation Points
Introduction

A preliminary intrusive investigation was undertaken between 21st and 25t June 2019 in accordance
with B§5930:2015 (method only) and was designed to provide an initial indication of the shallow soils
located to the north of the school where evidence of shallow soil creep was occurring. It comprised
trial pitting and windowless sampler boreholes. A short period of groundwater monitoring has been
undertaken.

Due to dense vegetation and steep slopes, it was not possible to undertake a wide ranging
investigation at this time.

The exploratory holes were supervised and logged by an engineering geologist in general accordance
with BS5930:2015. Descriptions and depths of the strata encountered are presented on the borehole
and trial pit records in Appendix C and Appendix D respectively. The investigation point positions are
shown on Figure 1.

The ground levels indicated on the investigation point records are approximate only. The number of
investigation points was limited on site following discussion with the land owner, this was to limit
disturbance to the site, whilst still providing initial information for the ground model.

Trial Pits

5no. trial pits (TP1 to TP5) were excavated across the site on 21st June 2019 using a wheeled,
backacting hydraulic excavator. The trial pits were excavated to depths of between 1.8m and 2.9m.
The trial pit records are presented as Appendix C, and their positions are shown on Figure 1.

Disturbed samples were collected from the trial pits for laboratory testing as shown on the trial pit
records.

On completion, the trial pits were backfilled with arisings in layers compacted with the excavator
bucket, and the Topsoil reinstated on the surface. The arisings were left slightly proud of the adjacent
surface to allow for future settlement.

Windowless Sampling

6no. windowless sample boreholes (WS1A to WS6) were constructed on 24th and 25t June 2019 to

depths between 2.7 and 5m. The borehole records are presented as Appendix D, and their positions
are shown on Figure 1. Borehole position WS1 was terminated at shallow depth due to obstructions,
and WS1A as excavated near to this position.

A hydraulically powered rig was used to drive plastic lined sampling tubes into the ground, with the soil
recovered within the tubes, which are then split to allow sampling and logging. Disturbed samples
were obtained throughout the boreholes for identification and laboratory testing purposes, as shown
on the borehole records. The windowless sampling provided generally good recovery to the depth of
refusal.

At the commencement of each borehole, a square of the grass landscaping was cut, and a service
inspection pit excavated by hand to a depth of 1.2m.
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6 Hazard Identification and Risk Assessment

6.1 Introduction

A Landslide hazard and risk assessment for the terrain above Godre'r Graig School (“the School”),
Godre'r Graig, South Wales (Inserts 1 and 3) has been undertaken. We have collaborated with
Steve Parry2 on the assessment of natural hazards/landslides. The hazard and risk assessments
for man-made hazards/landslides in the study area are detailed in the individual sections below.

The Study Area extends upslope (NW) for a horizontal approximately 400m from Graig Road. ESP
have provided copies of historical maps, aerial photographs, and a technical note (5859e - 00
GYG School Technical Note). In addition, an orthorectified aerial photograph (2013) and DEM
were obtained.

Insert 3: Location Plan. School outlined in red.
The landslide hazard and risk assessment comprises three phases:

1. Phase one, an initial appraisal comprising an evaluation of historical data, aerial
photography interpretation and engineering geomorphological mapping from the desk
study data;

2. Phase two, site specific engineering geomorphological mapping; and

2 Co-editor of: Developments in Engineering Geology. Geological Society Special Publication. 2016.
Author of: Landslide hazard assessments: problems and limitations. Examples from Hong Kong. 2016.
Chair of the IAEG commission C25 ‘Use of Engineering Geological Models’.
Member of the European Federation of Geologists’ ‘Group of Experts’ on Natural Hazards and Engineering Geology.
Member of the International Association of Geomorphologists’ Working Group on Applied Geomorphological Mapping.
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6.2

3. Phase three, a final appraisal of the landslide hazard and risk for the school.

This report comprises the final assessment of landslide hazard and risk for the school.

Landslide Hazard and Risk

There are no UK standards for the assessment of landslide hazard and risk. However, Fell et al.
(2008), reporting on behalf of JTC-1 (Joint Technical Committee on Landslides and Engineered
Slopes, an IAEG, ISRM, ISSMGE collaboration exercise, i.e. all relevant international geotechnical
societies) provides guidelines for landslide hazard and risk assessments. JTC-1 is broadly in line
with AGS (2007) with minor modification for international practice.

The guidelines provide:
e Definitions and terminology for use internationally;
e Description of the types and levels of landslide zoning;

e Guidance on where landslide zoning and land use planning are necessary to account for
landslides;

e Definitions of levels of zoning and suggested scales for zoning maps taking into account
the needs and objectives of land use planners and regulators and the purpose of the
zoning;

e Guidance on the information required for different levels of zoning taking account the
various types of landslides;

e (Guidance on the reliability, validity and limitations of the methods; and

e Advice on the required qualifications of the persons carrying out landslide zoning and
advice on the preparation of a brief for consultants to conduct landslide zoning for land
use planning.

The guidelines also provide the following definitions:

Hazard — A condition with the potential for causing an undesirable consequence. The
description of landslide hazard should include the location, volume (or area), classification
and velocity of the potential landslides and any resultant detached material, and the
probability of their occurrence within a given period of time.

Elements at risk —The population, buildings and engineering works, economic activities, public
services utilities, other infrastructures and environmental values in the area potentially
affected by the landslide hazard.

Vulnerability — The degree of loss to a given element or set of elements within the area

affected by the landslide. It is expressed on a scale of O (no loss) to 1 (total loss). For property,
the loss will be the value of the damage relative to the value of the property; for persons, it will
be the probability that a particular life (the element at risk) will be lost, given the person(s) is
(are) affected by the landslide.

Risk — A measure of the probability and severity of an adverse effect to health, property or the
environment. Risk is often estimated by the product of probability of a phenomenon of a given
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magnitude times the consequences. However, a more general interpretation of risk involves a
comparison of the probability and consequences in a non-product form. For these guidelines
risk is further defined as: (a) For life loss, the annual probability that the persons at risk will
lose their life taking into account of the landslide hazard, and the temporal-spatial probability
and vulnerability of the person (b) For property loss, the annual probability of a given level of
loss or the annualised loss taking into account the elements at risk, their temporal-spatial
probability and vulnerability.

Zoning — The division of land into homogeneous areas or domains and their ranking according
to degrees of actual or potential landslide susceptibility, hazard or risk or applicability of
certain hazard-related regulations.

The guidelines note that “Qualitative methods are often used for susceptibility zoning, and
sometimes for hazard zoning. When feasible it is better to use quantitative methods for both
susceptibility and hazard zoning. Risk zoning should be quantified. More effort is required to
quantify the hazard and risk but there is not necessarily a great increase in cost compared to
qualitative zoning”.

Lee and Jones (2014) note that there are three broad types of risk estimation:

* Qualitative risk estimations are “those where both likelihood and adverse consequences are
expressed in qualitative terms. They are therefore highly subjective estimations”

* Semi-quantitative risk estimations which are “combinations of qualitative and quantitative
measurements of likelihood and consequence”

¢ Qualitative risk estimations (or quantitative risk assessments, QRA) which “combine values
of detriment with probabilities of occurrence. It must be noted that such an approach
frequently does not produce a single answer”

Whilst the AGS/JTC-1 guidelines were developed for hazard and risk zoning, i.e. assessing
landslide hazard and risk for new developments, they are equally applicable for evaluating
landslide hazard and risk to existing developments. Where appropriate, the AGS guidelines were
used as the basis of this assessment.

JTC-1/AGS (2007) suggest the following stages for a landslide hazard and risk assessment:

e Hazard identification which comprises classification of landslides, extent of landslides
(area and volume), travel distance of landslides and rates of movement;

e Frequency analysis comprising estimation of frequency, historic performance, relate to
initiating events;

e Consequence analysis comprising elements at risk, temporal probability and vulnerability;
and

e Risk calculation.

Once these steps have been undertaken an evaluation of risk and risk mitigation can be
considered.
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area was studied by Halcrow (1987) however this study does not extend beyond the boundary of
the landslide itself.

The British Geological Survey (BGS) geological map sheet SN 70 NE records an area of “shallow
slips” 250m NE of the school.

A search of NPTC records by ESP has not located any additional landslide information in the study
area.

6.3.3 Historical Maps

The earliest historical map (1877) shows the school has not been constructed but the cemetery is
present as well as two quarries, one to the NW and one to the NNW. Both are shown with spoil
extending down slope from the quarries. Both quarries were extended by 1899. The school was
constructed between 1899 and 1918. In 1960 a series former adits trending NE from the
disused quarry located to the NW of the school, aligning with the position of the Upper Pinchin as
shown on the geological map.

6.3.4 Aerial Photograph Interpretation

An Aerial Photograph Interpretation (API) of historical aerial photographs supplied by ESP has
been undertaken. The photographs evaluated are documented in Appendix 1.

The API was carried out using a Sokkisha stereoscope with x3 binocular attachments. The APl was
made on a basis of shape, pattern, size, tone/colour and texture together with morphographical
position.

The API has two key aims:

e 1o generate an initial engineering geological and engineering geomorphological maps of
the study area, and

e 1o evaluate for any evidence of previous landslides in the study are and, if present,
generate a site-specific landslide inventory.

The engineering geological and engineering geomorphological mapping was undertaken
predominantly using the 1945 and 1952 aerial photographs given their higher quality. However,
all the aerial photographs were reviewed to evaluate for the presence of landslides as well as
anthropogenic modification that could induce instability.

The aerial photographs were imported into a Geographical Information System (GIS) using the
software ArcGIS and the images orthorectified to assist with the locations of features observed in
the API.

6.3.5 Engineering Geology and Geomorphology

An initial engineering geomorphological map was generated from API (PEGS, 2019). This formed
the basis of the field mapping which was undertaken on 6 June 2019 with ESP and the final
engineering geomorphological map of the site is shown in Figure 2.

The Study Area shows a distinctive “stepped” topographical profile, largely reflecting the
underlying geology.
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Insert 7: Conceptual Engineering Geological Model of site from API

Evaluation of these potential hazard types was a focus of the site mapping.

6.4.1 Hazard Type 1: Rock fall initiating from outcrops of the Rhondda Sandstone typically at
260-270mOD.

Smaller, typically cobble size, more frequent, rock falls have led to the development of a talus
slope. Larger blocks have travelled further with the nearest to the school located at 192mPD,
approximately 180m horizontal distance from the outcrop. There was no evidence of damage due
to rock fall or repairs resulting from rock fall to the wall at the toe of the talus slope. Movement
velocities of rock fall tend to be rapid (5x101 mm/s to 5x10-1 mm/s i.e., 1.8m/hr to 3m/min). If
rock falls reach the elements at risk these may result in a risk to life where individuals are in the
school playground. The school buildings are likely to offer a high degree of protection and
therefore they are unlikely to pose a risk to life. Any structural damage is likely to be limited.

6.4.2 Hazard Type 2: Impact from debris avalanche initiating from the spoil associated with
the former quarry to the NW of the school.

Debris avalanches are likely to be rapid to very rapid (5x10* mm/s to 5x103 mm/s i.e., 3m/min to
5m/sec). The boundary between rapid and very rapid is approximately the average human
running speed. If the debris reaches the school, it may result in a risk to life where individuals are
within the playground. If the volumes are relatively small, the debris may only result in limited
structural damage. If larger volumes of debris are involved this may result in more significant
damage and possible risk to life.

6.4.3 Hazard Type 3: Impacts from debris avalanches originating from the over steep slope
associated with the working of the Upper Pinchin seam.

Associated movement velocities with debris avalanches are likely to be rapid to very rapid (5x101
mm/s to 5x103 mm/s i.e., 3m/min to bm/sec). The boundary between rapid and very rapid is
approximately the average human running speed. If the debris reaches the school, it may result in
a risk to life where individuals are within the playground. If the volumes are relatively small, the
debris may only result in limited structural damage. If larger volumes of debris are involved this
may result in more significant damage and possible risk to life.
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6.4.4 Hazard Type 4: Shallow earth slides.

These were tentatively identified from API in the area of “shallow slips” noted on the geological
map. Associated movement velocities are likely to be very slow to slow (5x107 mm/s to 5x10%
mm/s i.e., 1.6m/year to 16mm/year). The limited depth and low movement velocities are unlikely
to pose a risk to life and any structural damage is likely to be limited.

Figure 3 shows the location of each hazard type.
6.5 Frequency and Run Out

6.5.1 Hazard Type 1: Rock fall initiating from outcrops of the Rhondda Sandstone.

It is considered that the majority of the rock falls were associated with periglacial conditions
occurring at the end of the last ice age (approximately 11,700 years BP). Whilst small scale
detachments may still occur these are likely to be infrequent. The processes which triggered the
large rock falls are no longer active in the current climate.

Rock fall associated with small-scale (cobble size) rock blocks is not considered to be a hazard to
the School given their limited mobility.

Large rock falls potentially pose a hazard to the school. However, the field evidence suggests that
these occurred during periglacial conditions and as such their likelihood of occurrence (i.e. new
detachments) is likely to be extremely low. As a result, a return period of 10,000 to 100,000
years has been assumed for the probability of detachment of a large rock block.

The boundary of the school playground is approximately 410m horizontal distance from the
outcrop, i.e. over twice the distance of the furthest observed boulder. Consequently, the
probability of a detached rock block reaching the school is considered to be extremely low.

6.5.2 Hazard Type 2: Impact from debris avalanche initiating from quarry spoil.

There was no evidence of debris avalanches evident in the API or from the field mapping. The
estimated distance between the toe of the quarry spoil heap and the school boundary is 50m.

Based on limited exposures the spoil probably comprises interlocking, angular and tabular
boulders and cobbles of weak to medium strong sandstone. The relatively high permeability and
interlocking nature of this material suggests the material is stable and there is a relatively low
likelihood of occurrence of landslides. However, ground investigation and slope stability
assessment is needed to confirm this.

The stability of the colliery spoil (Hazard Type 2) has been assessed separately.

6.5.3 Hazard Type 3: Impacts from debris avalanches originating from the over steep slope
associated with the working of the Upper Pinchin seam.

There is no evidence of instability associated with the over steep slope from either API or field
inspections. However, based on the API there is evidence for landslides (in the 1952 aerial

photographs) associated with former adits, with a maximum interpreted run out of <30m. This
suggests a minimum return period of 10’s to 100’s of years. There is only a single adit directly
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above the school and the distance between the adit and the school boundary is approximately
180m, i.e. almost seven times the furthest runout observed from API.

6.5.4 Hazard Type 4: Shallow earth slides.

Based on the site mapping these features appear to be relatively shallow (<0.2m)
earthslides/earthflows. These are likely to reactivate during periods of intense rainfall, with return
periods in the range of years to 10s of years. However, the likelihood of runout run out beyond the
mapped extent is considered to be very low.

At the rear of the School there was no evidence of landslides or distress.
6.6 Risk Assessment

Based on the API and field mapping there is very limited evidence of recent landslide process
occurring at the site. As a result, it is not possible to undertake a quantitative landslide
assessment. Consequently, a qualitative assessment of both hazard and risk has been
undertaken.

The AGS (2007) provide a methodology for the qualitative assessment of risk to property and this
has been adopted for the identified hazard types (Tables 5 to 8). The risk levels are summarised
in Table 4.

6.6.1 Hazard Type 1: Rock fall initiating from outcrops of the Rhondda Sandstone.

As discussed in Section 6, the majority of the rock falls are considered to have been associated
with periglacial conditions occurring at the end of the last ice age (approximately 11, 700 years
BP). Whilst small scale detachments may still occur these are likely to be infrequent. It is
considered that the processes generating the large rock falls are no longer active in the current
climate. As a result, a return period of 10,000 to 100,000 years has been assumed for the
probability of detachment of a large rock block. Furthermore, the likelihood of a detached boulder
reaching the school is considered low (assumed to be 10% probability). This suggests a likelihood
of impact of >10-5 i.e. “rare”.

The consequences of any impact is considered to be limited damage to part of the structure i.e.
minor consequences. This suggests a very low level of risk to property from this hazard.

6.6.2 Hazard Type 2: Impact from debris avalanche initiating from quarry spoil.

The stability of the colliery spoil (Hazard Type 2) has been assessed separately, using the findings
of the field mapping and an event tree approach (Section 7).

6.6.3 Hazard Type 3: Impacts from debris avalanches originating from the over steep slope
associated with the working of the Upper Pinchin seam.

There is no evidence of instability associated with the over steep slope from either API or field
inspections. However, based on the API there is evidence for landslides associated with former
adits. The desk study and field mapping recorded 17 adits of which three have been interpreted
as potentially having landslides associated with them i.e. 17% chance over a 74-year period. As a
result, a return period of 100 years has been assumed for the probability of detachment
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Using the probabilities assigned in the event tree, it suggests that the estimated annual
probability of a landslide hitting the school is 0.0019, or 1.9x10-3. Using Table 6 above, this
annual probability correlates to a ‘possible’ likelihood i.e. the event could occur under adverse
conditions over the design life. Table C7 in the Commentary of the AGS guidelines provides some
further information on a x10-3 order of magnitude, which is that ‘the occurrence of the condition
or event is not observed in the available database. It is difficult to think about any plausible
failure scenario; however, a single scenario could be identified after considerable effort’. We
consider that this statement has similarities with our assessment for Hazard Type 2, as this
observations made on site and some probable conditions (such as the coarse free draining
nature of the tip) suggest that instability may not be possible, however, these conditions are
unproven and cannot be assumed.

We consider that a >500m3 debris avalanche reaching the school could cause moderate damage
to some of the structure, and/or significant part of the site which would require large stabilisation
works. Such a consequence is described as medium using Table 7 above.

Using table 8 above, the ‘possible’ likelihood and a consequence of ‘moderate’, the qualitative
risk assessment is of medium risk.

The AGS guidelines state (Table 9) that a medium risk may be tolerated in certain circumstances
(subject to regulator approval) but requires investigation, planning and implementation of
treatment options to reduce the risk to low. Options to reduce or reclassify the risk to low risk
should be implemented as soon as practicable and this requires information on the spoil tip.

For this site, such further measures/options should include:
e Visual assessment of the stream either after vegetation removal or during winter months;

e Investigation of the tip to allow monitoring and slope stability assessment (in line with
Coal Authority recommendations); and

e Inspect drainage and clear as required to maintain function and performance.

7.3.2 Hazard Type 3

Impacts from debris avalanches originating from the over steep slope associated with working of
the Upper Pinchin seam.

There is no evidence of instability associated with the over steep slope from either the API or field
inspection. However, based on the API there is evidence for landslides associated with former
adits. There is a single adit directly above the school, but it is at such a distance that the risk to
property from this hazard is very low.

7.4  Other Stability Hazards
As discussed in Section 3.2.1, recent evidence that quarrying has taken place at Cwar Pentwyn
(Plate 6). A review of the ownership, activities, permissions and conditions should be undertaken.
7.5 Uncertainties
There is very limited information on landslides within the study area and consequently the
assessment of detachment and run out are largely based on judgement. The vegetation in the
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study area, in particular, in the areas of quarry spoil is extremely dense limiting both access and
observations (Figure 4).
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8 Recommendations

We consider that the further investigation and assessment would be required or prudent:

A review of the ownership, activities, permissions and conditions should be undertaken
for Cwar Pentwyn;

Investigation of the upslope tip (Site 2) to allow monitoring and slope stability
assessment;

Complete the initial groundwater monitoring to help understand groundwater
conditions;

Carry out visual assessment of the stream (Site 2) either after vegetation removal or
during winter months;

Inspect drainage and clear as required to maintain function and performance.
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1.0 Introduction

The Coal Authority was instructed by Earth Science Partnership (ESP) to undertake
an inspection of three quarry spoil / colliery spoil tips at Godre’r Graig, near Ystalyfera
in the Swansea valley.

The purpose of the inspection was to provide an assessment of stability and safety
issues pertaining to the site in conjunction with a stability report being prepared for
ESP on behalf of Neath Port Talbot County Borough Council.

The site was inspected by Darren Bryant and Robert Sullivan of the Coal Authority, on
the 13" June 2019.

Weather conditions at the time of inspection were mild and damp, with occasional
drizzle and heavy showers.

The inspection has taken account of features observable at the time of inspection, and
may not characterise all aspects of the site due to restrictions on access for safety
reasons and extensive vegetation coverage. It is possible that evidence of ground
movement may be present that could not be observed at the time of inspection.

2.0 Site Conditions

The site comprises a series of disused quarry / colliery tips, situated to the north of the
village of Godre’r Graig, near Ystalyfera in the Swansea Valley. The site was divided
into three separate areas for the purposes of the inspection as shown on Figure 1 and
as outlined below.

Site 1 Quarry and adjacent spoil tip

Site 1 comprises a disused quarry (Cwar Pentwyn) and associated spoil tip. The
topography extends from an elevation of around 155mAOD at the rear of a property
named ‘Glanderi’, to approximately 180mAOD at the northern rim of the quarry.

The quarry appears to have been in operation for the extraction of road building
material very recently, as evidenced by numerous spoil mounds and a recently re-
furbished access track.

Spoil material associated with quarry working and historic coal extraction from three
adits was observed to be present along the southern section of the site. Recent tipping
of quarry waste has taken place over previous colliery spoil tipping areas and partially
over one of the three adits.

The majority of the tip flanks are well vegetated with many mature trees, ferns and
brambles. The extent of vegetation prevented the viewing of spoil material in detail.

The dominant drainage feature at Site 1 is a small un-named watercourse, fed by a
discharge from the vicinity of the adit locations. This feature has a partially lined invert
and flows southeast to join a roadside surface water channel running along the edge
of the un-named access road from Graig Road to Pentwyn Farm.



No other significant seepages or flows were observed within the boundary of Site 1.

Site 2 Quarry and adjacent spoil tip

Site 2 comprises a disused un-named quarry and associated spoil tip. The topography
extends from an elevation of around 95mAQOD at the rear of Godre’r Graig Primary
School, to approximately 185mAQOD at the northern boundary.

The extent of vegetation and ground cover at Site 2 prevented a close inspection of
any spoil or surface features in detail. The majority of vegetation in this area
comprised ferns and brambles of up to 1.5m in height and the lack of access routes
made inspection very difficult.

Occasional small boulders representing areas of quarry spoil were observed
sporadically where vegetation was less extensive but the extent of the spoil could not
be proven with accuracy.

The dominant drainage feature at Site 2 appeared to be a watercourse emanating
from the vicinity of mine adit reference 274206-026 at NGR 274988E 206957N. A
moderate seepage in the vicinity of the adit was observed a forming a small marshy
area, subsequently flowing overland and downslope in a south-easterly direction. The
watercourse disappeared and reappeared at several locations, probably through the
coarse quarry spoil present, appearing again as a spring type feature at approximate
NGR 275067E 206915N. The watercourse then flowed in an unlined channel to enter
a screened chamber at NGR 275135E 206891N, before entering a final chamber to
the rear of Godre’r Graig Primary School at NGR 275157E 206892N. The
watercourse then appeared to be culverted beneath the school.

Site 3 Mine entries and associated spoil tips

Site 3 comprises a series of mine entries (all adits) along with a series of linear spoil
tips at the base of a ridgeline. All of the adit mouths appeared to have collapsed many
years ago. Although shown as a ‘horseshoe’ shaped feature on the original
information supplied by ESP, the tips appear to comprise a narrower, linear form. The
topography extends from an elevation of around 150mAOD to approximately
165mAQD.

The tip flanks are well vegetated with an extensive cover of ferns and brambles with
occasional mature trees. The dense vegetation gave rise to only minor exposures of
colliery spoil material.

There were no obvious drainage features observed within the area.
Inspection of the British Geological Survey sheet for the area indicates the solid strata

underlying each site to comprise typical Coal Measures formations, comprising
sandstones with interbedded siltstones, mudstones and coal seams.



There are 10 recorded mine entries within the site boundaries. The locations of these
are shown on Figure 10, with details given below:

Reference Type Owner Treatment Details

274206-011 Adit CA No record of treatment.

274206-025 Adit CA No record of treatment (water issuing).
274206-019 Adit CA No record of treatment.

274206-026 Adit CA No record of treatment (water issuing).
275207-024 Adit CA No record of treatment.

275207-023 Adit CA No record of treatment.

275207-022 Adit CA No record of treatment.

275207-021 Adit CA No record of treatment.

275207-020 Adit CA No record of treatment.

275207-019 Adit CA No record of treatment.

None of the mine entries were observed as being open. Two were observed as
issuing water (identified in the table above).

3.0 History

Inspection of historic Ordnance Survey plans dating from 1877 indicates the overall
site to have initially developed with the formation of two small quarries, one named
Cwar Pentwyn (Site 1) and the other un-named and described as an ‘old quarry’ (Site
2). A mine entry (adit) is shown as an ‘old coal level’ at the south west corner of Site 1
with a small spoil tip immediately adjacent. Mounds of quarry waste are shown to the
south and east of both quarries at Sites 1 and 2.

The 1898 plan shows Cwar Pentwyn to have expanded slightly, with a corresponding
increase in spoil mounds to the south and east.

Both quarries appear to be disused on the 1918 Edition plan, with Godre’r Graig
School having been constructed the period between surveys.

The 1962 Edition plan shows both quarries as disused and also indicated a row of
mine entries (adits) and small spoil mounds at Site 3. These appear to have short
lived ventures.

Recent quarrying activity was evident at Site 1, with access tracks having been
created and numerous mounds of spoil deposited over the site.

4.0 Observations

Inspection on the 13" June 2019 began at the south-western extremity of Site 1, at the
access track leading to Pentwyn Farm and the entrance to Cwar Pentwyn
(photographs 1 and 2). It was noted that flows from the mine adits above were
entering the roadside drainage channel along the Pentwyn Farm access road
(photograph 3). The quarry access track was well used and mounds of what
appeared to be quarried material were present over the location of the mine adits and
the colliery spoil tip to the south of the track (photographs 4, 5 and 9).



The recorded adit positions in this area were evidenced by flows entering a partially
lined channel, conveying water to the roadside channel along Pentwyn Farm access
road (photographs 6 and 7).

The flanks of the colliery and quarry spoil mounds were very steep and densely
vegetated, preventing a close inspecting of material and topography (photographs 8,
17,18 and 19).

Very little evidence of recent instability was observed, with the exception of a small
degraded shallow slip at approximate NGR 274910E 206861N (photograph 20) and
some areas of soil creep.

The inspection then viewed the floor and high walls of Cwar Pentwyn. Recent
quarrying activity appeared to have taken place, with mounds of excavated material
present. Evidence of human activity was also observed as a ‘Lazy Spa’ type pool, tent
and camp bed were present, along with electricity extension cables leading downslope
toward the properties named ‘Glanderi’ and ‘Darren View’ (photographs 11 to 16).

The inspection route then accessed the area encompassed by Site 2, crossing a
derelict fence-line and heading east across an area of dense fern and bramble
vegetation with a sporadic cover of trees. The density of vegetation prevented close
inspection of materials or topography and access was extremely difficult (photographs
22, 24 and 25).

Occasional exposures of small boulders were present, and a number of dry short gully
type features were observed, covered in dense vegetation and generally orientated
downslope.

At the northern boundary of the site, the overgrown remains of a former access track,
presumably leading to the un-named quarry, appeared to be present (photograph 23).

A spring was observed emanating from the vicinity of mine adit reference 274206-026
at NGR 274988E 206957N (photograph 21). The spring was observed as forming a
small marshy area, subsequently flowing overland and downslope in a south-easterly
direction.

The watercourse disappeared and reappeared at several locations, probably through
the coarse quarry spoil present, appearing again as a spring type feature at NGR
275067E 206915N (photograph 29). The watercourse then flowed in an unlined
channel to enter a screened chamber at NGR 275135E 206891N (photograph 30),
before entering a final chamber to the rear of Godre’r Graig Primary School at NGR
275157E 206892N (photograph 36). The watercourse then appeared to be culverted
beneath the school.

The inspection route then turned north east and viewed the series of recorded mine
adits above Site 3, the entrances to which appeared to have collapsed many years
ago. The colliery tips associated with these mine entries comprised a liner low mound
of spoil forming a ridgeline at the head of Site 3 (photographs 26 to 28).



The inspection route traversed the slope behind Godre’r Graig Primary School,
viewing the route of the watercourse referenced above and the drainage chambers to
the rear of the school. A stone filled cut off drain with several manhole chambers was
observed in the grazing field to the rear of the school, along with a spring located at
approximate NGR 275164E 206992N. Flows from the spring were captured by the
stone cut off drain (photographs 33, 35 and 37).

A derelict stable and several stands of Japanese Knotweed were observed present in
this area (photographs 32 to 34).

The approximate route is shown on Figure 11.

5.0 Consequences of Failure
Site 1

Very little evidence of recent instability was observed, with the exception of a small
degraded shallow slip at approximate NGR 274910E 206861N and occasional areas
of soil creep Surcharging of existing historic colliery and quarry spoil materials could
take place following recent deposition of materials. A significant failure of the spoil
heaps would impact on the access road to Pentwyn Farm and the properties along the
access road. Blockage of the water course emanating from the mine entries could
lead to a build-up of pore pressure and saturation of the spoil, leading to failure.

Site 2

No evidence of recent movement was observed within this area, however the dense
vegetation coverage prevented detailed inspection. Occasional exposures of small
boulders were present, and a number of dry short gully type features were observed,
suggesting that localised minor movement, probably by surface water erosion, is
taking place. A change in flow from the spring adjacent the mine adit at the crest of the
site could potentially lead to more significant erosion and minor slope failures,
although the likely coarse and free draining nature of the quarry spoil would provide
some mitigation in terms of slope stability. A major failure of the quarry spoil could
potentially reach Godre’r Graig School. Although unlikely, a slope stability analysis
based on available information supported by ground investigation data would be
beneficial to assess the extent and likelihood of such a failure.

Blockages of the drainage infrastructure to the rear of Godre’r Graig Primary School
would result in flooding and potential slope instability.

Site 3

Evidence of slow soil creep and falls of rock from the escarpment above the line of
adits was observed but these likely to present a low risk to public safety.

A significant failure of the tip complex could result in a flow of material downslope to
the east with the potential to reach Godre’r Graig Cemetery. This scenario is
considered to have a low probability.



6.0

Recommendations

In order to ensure the risk of instability and public safety remains low, the following
recommendations are provided for consideration:

Investigate ownership of Site 1 and establish what measures, if any, have been
taken with regard to placing recent materials over historic spoil materials.

Investigate activity within Cwar Pentwyn to establish if planning or quarry
regulations have been breached.

Ensure drainage system from adit positions at Cwar Pentwyn is maintained.
Consider clearing vegetation to allow inspection of drainage routes at Site 2.

Ensure drainage infrastructure to the rear of Godre’r Graig Primary School is
regularly inspected and maintained.

Consider undertaking a slope stability analysis for Site 2 based on available
information supplemented by ground investigation.

Consider spraying of Japanese Knotweed to rear of school.

Undertake an inspection during winter, when vegetation has died back to allow
a more detailed viewing of the site with less vegetation constraints. The
requirement for further inspections should be determined following the winter
inspection.
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Figures

Photographs






Figure 2 — Google Earth Image



Figure 3 — Contour Plan






Figure 5 — Geological Plan



Figure 6 — 1877 Ordnance Survey (www.old-maps.co.uk)



Figure 7 — 1898 Ordnance Survey (www.old-maps.co.uk)




Figure 8 — 1918 Ordnance Survey (partial) (www.old-maps.co.uk)



Figure 9 — 1962 Ordnance Survey (www.old-maps.co.uk)



Figure 10 — Mining Features






Photograph 1 — Access road to Pentwyn Farm

Photograph 2 — Access Road to Pentwyn Quarry




Photograph 3 — Flows from adit positions to Pentwyn Farm access track

Photograph 4 — Recent tipping of material at Site 1




Photograph 5 — Recent tipping of material at Site 1

Photograph 6 — Discharge from adit positions at Site 1




Photograph 7 — Discharge from adit positions at Site 1

Photograph 8 — Steep densely vegetated flanks of Site 1




Photograph 9 — Recent tipping of material at Site 1

Photograph 10 — Access track to Pentwyn Quarry




Photograph 11 — High wall of Pentwyn Quarry showing recent tipping

Photograph 12 — Pentwyn Quarry floor



Photograph 13 — Pentwyn Quarry recent excavations

Photograph 14 — ‘Lazy Spa’ located in quarry floor



Photograph 15 — Recently used shelter in quarry floor

Photograph 16 — Shelter showing electricity cables



Photograph 17 — Steep densely vegetated flanks of Site 1

Photograph 18 — Steep densely vegetated flanks of Site 1



Photograph 19 — Overgrown access path along toe of Site 1

Photograph 20 — Small slip on flank of Site 1



Photograph 21 — Minor watercourse at head of Site 2

Photograph 22 — General view of Site 2 showing dense vegetation coverage



Photograph 23 — Quarry face above Site 2

Photograph 24 — Mid point of Site 2 showing dense undergrowth



Photograph 25 — View down-slope from crest of Site 2

Photograph 26 — View of Site 3 from toe



Photograph 27 — View of Site 3 from toe

Photograph 28 — View of Site 3 showing collapsed adit positions



Photograph 29 — Moderate seepage at SW section of Site 2

Photograph 30 — Inlet chamber to rear of school



Photograph 31 — Field to rear of school

Photograph 32 — Field to rear of school showing Japanese Knotweed



Photograph 33 — Stone filled cut off drain to rear of school

Photograph 34 — Derelict stable to rear of school



Photograph 35 — Strong seepage to rear of school

Photograph 36 — Inlet chamber at rear of school



Photograph 37 — Manhole cover on line of stone filed cut off drain

Photograph 38 — Access gate to field at rear of school



APPENDIX C

TRIAL PIT RECORDS



. . Excavation method/plant: [Shoring/support:
Earth Science Partnership }eesx None
onsulting Engineers | Geologists | Environmental S tists TP 1
|Pr0ject Name: Godre'r Graig Primary School :):l::ak\;‘lalrg:t:ate i;gzggi:
Site Location: Godre'r Graig Logged by: MTE
Client: Neath Port Talbot CBC - |Plan details: |Face stability: |IGroundwater observations:
Project No: 7234e <« Good Groundwater not encountered
Survey details: Face B
Ground Level:  103.0 mOD i A ﬁ
Easting: 275135 mE ks ] 8
Northing: 206900 mN
Bearing:
Depth Sample Test Details Strata Details
m | Type | Class | Type Result Description waaey | MOD | Legend
Dark brown clayey gravelly organic SAND. (TOPSOIL) (0.10)
i Firm orange-brown mottled grey silty sandy slightly gravelly CLAY. 010 7 102.90
i (MADE GROUND) 7
(0.30)
- 0.30 D b
i Firm to stiff dark brown very gravelly CLAY with high cobble 0.40 7 102.60 8
- 0.50 D content. Gravel and cobbles are fine to coarse, rounded to 1
| subangular of siltstone and sandstone. (PROBABLE DIAMICTON) i
(0.90)
— 1.0—
i Probably dense brown very clayey slightly sandy fine to coarse 130 710170
i GRAVEL of siltstone, sandstone and fine coal. (PROBABLE b
i DIAMICTON) i
(0.50)
I End of Trialpit at 1.800m 1.80 1 101.20
— 2.0
| 3.0

Weather and environmental conditions:

1. Sunny, dry

|Other comments:

4. Trial pit sides stable.

5. Trial pit backfilled with arisings.

1. Coordinates for the centre of the site, and ground level obtained from online resources.
2. Trial pit terminated at a depth of 1.8.
3. Groundwater not encountered.




Excavation method/plant: [Shoring/support:

Earth Science Partnership feescx None

| Geologists | Environmental S | P2
21/06/2019

_ Excavation date:
+  Godre'r Graig Pri School
|Pr0]eCt Name_ odre'r Graig Primary School Backfill date: 21/06/2019

Site Location: Godre'r Graig Logged by: MTE
Client: Neath Port Talbot CBC  IP|an details: |Face Stability: leroundwater observations:

Project No: 7234e «— > Good

Survey details: Face B
Ground Level: ~ 100.0 mOD A
Easting: 275135 mE I
Northing: 206900 mN
Bearing:
Depth Sample Test Details Strata Details

Seepage at 1.4m

Face A
Face C

Depth

m Type | Class | Type Result Description wiamesy | MOD | Legend
Dark brown clayey gravelly organic SAND. (TOPSOIL)
- (0.20) A

i Firm light orange-brown slightly sandy slightly gravelly silty CLAY 020 7 9980

i with roots. Gravel is fine of sandstone. (PROBABLE DIAMICTON) b

| (0.60)

A

P
q
e

i Probably medium dense to dense dark brownish grey very clayey 080 1 99.20

slightly sandy GRAVEL with low cobble content. Gravel and cobbles
—1.00 D of rounded to subangular siltstone and sandstone and abundant 1.0—
fine decomposed coal gravel. (PROBABLE DIAMICTON)

o
i
o

SEsEsRsterstsRsEats
x{ x{ x{ x{ x{ x{ x{ x{ x{
erereyelerelelere

| (2.00)

e
SR e e R e e
% 05 O 005 % O 005 55 -0

| End of Trialpit at 2.800m 280 4 97.20

f 3.0—

Weather and environmental conditions:
1. Sunny, dry

|Other comments:

1. Coordinates for the centre of the site, and ground level obtained from online resources.
2. Trial pit terminated at a depth of 2.8m.

3. Seepage of groundwater within Glacial Diamicton at a depth of 1.4m.

4. Trial pit sides stable.

5. Trial pit backfilled with arisings.




. . Excavation method/plant: [Shoring/support:
Earth Science Partnership }eesx None
onsulting Engineers | Geologists | Environmental S tists TP3

|Pr°ject Name: Godre'r Graig Primary School :):(::ak‘;'lalrg:t:ate i;gzggi:

Site Location: Godre'r Graig Logged by: MTE

Client: Neath Port Talbot CBC - |Plan details: |Face stability: |IGroundwater observations:

Project No: 7234e <> Good Seepage at 1.6m

Survey details: Face B

Ground Level:  103.0 mOD i A ﬁ

Easting: 275135 mE ks ] 8

Northing: 206900 mN

Bearing:

Depth Sample Test Details Strata Details

m | Type | Class | Type | Result Description wianess | MOD
Dark brown clayey gravelly organic SAND. (TOPSOIL) (0.10)

i Firm to stiff orange-brown mottled grey slightly sandy very gravelly 010 710290 £ R

i CLAY with medium cobble content with roots and rootlets in the b At

| upper parts. Gravel and cobbles subrounded to subangular of 4 Ty

| sandstone, siltstone and rare fine mudstone, abundant fine |

fragments of coal. (PROBABLE DIAMICTON) i e

- 050 | D 1 o5 S

i (1.20) A L

- 10—

i Probably medium dense to dense dark brownish grey very clayey 130 710170 X 5

i slightly sandy GRAVEL with low cobble content. Gravel and cobbles b v@s_»o-x-ﬂé

L 1.50 B of rounded to subangular siltstone and sandstone and abundant 4 v:QX"_‘Z:

| fine decomposed coal gravel. (PROBABLE DIAMICTON) | %O,,_DQ
[eimsiEye

: : o

, | pEa
[eumsiEye

| | —Qf*—D =
oizmeidzye)

— 2.0 ,IZQ_?”O_D_;
[eumsiEye

| | —Qf*—D =
[eXmSilayg

| | %"—D e
[oXmSiiye

f : R

, | pEa
[eumsiEye

| | —Qf*—D =
[t tye)

I End of Trialpit at 2.800m 280 1100.20 [FEe—=

| 3.0

Weather and environmental conditions:

1. Sunny, dry

|Other comments:

4. Trial pit sides stable.

5. Trial pit backfilled with arisings.

1. Coordinates for the centre of the site, and ground level obtained from online resources.
2. Trial pit terminated at a depth of 2.8m.
3. Seepage of groundwater within Glacial Diamicton at a depth of 1.6m.




. . Excavation method/plant: [Shoring/support:
Earth Science Partnership }eesx None
onsulting Engineers | Geologists | Environmental S tists TP4
: , ) Excavation date:  21/06/2019

IProlect Name: Godre'r Graig Primary School Backfill date: 21/08/2018

Site Location: Godre'r Graig Logged by: MTE

Client: Neath Port Talbot CBC - |Plan details: |Face stability: |IGroundwater observations:
Project No: 7234e <« Good Groundwater not encountered
Survey details: Face B

Ground Level:  103.0 mOD i A ﬁ

Easting: 275135 mE ks ] 8

Northing: 206900 mN

Bearing:

Depth Sample Test Details Strata Details

m | Type | Class | Type Result Description waaey | MOD | Legend
Probably loose to medium dense black mottled dark brown slightly

i gravelly slightly clayey SAND with low cobble content and b

| fragments of plastic and rare ash. Gravel and cobbles angular to i

| rounded of brick, concrete and sandstone. (MADE GROUND) |

(0.90)

- 0.50 D

i Probably medium dense to dense orange-brown silty sandy clayey 0.90 7 102.10 X
— GRAVEL with low cobble content. Gravel and cobbles generally 1.0

| rounded to subangular, fine to coarse of sandstone and siltstone, i

| fine gravel of black coal. (PROBABLE DIAMICTON) |

- 1.50 B b

i (2.00) A

— 2.0

- 2.50 D ]

I End of Trialpit at 2.900m 2.90 1 100.10
| 3.0
Weather and environmental conditions:

1. Sunny, dry
|Other comments:

1. Coordinates for the centre of the site, and ground level obtained from online resources.

2. Trial pit terminated at a depth of 2.9m.

3. Groundwater not encountered.

4. Minor spalling wthin Mae Ground materials in Trial pit sides.

5. Trial pit backfilled with arisings.




. . Excavation method/plant: [Shoring/support:
Earth Science Partnership }eesx None
onsulting Engineers | Geologists | Environmental S tists TPS
|Pr0ject Name: Godre'r Graig Primary School :):l::ak\;‘lalrg:t:ate i;gzggi:
Site Location: Godre'r Graig Logged by: MTE
Client: Neath Port Talbot CBC - |Plan details: |Face stability: |IGroundwater observations:
Project No: 7234e <« Good Groundwater not encountered
Survey details: Face B
Ground Level:  101.0 mOD < A %
Easting: 275135 mE ks ] 8
Northing: 206900 mN
Bearing:
Depth Sample Test Details Strata Details
m Type | Class | Type Result Description waaey | MOD | Legend
Dark brown very clayey gravelly organic SAND. (TOPSOIL) (0.10)
i Firm becoming stiff orange-brown mottled grey silty very gravelly 0.10 1 100.0 YGO’H*%F
i CLAY with medium cobble content. Gravel mainly of fine coal, 7 Aty
i sandstone and siltstone gravel and cobbles are subrounded to p AT
| subangular of sandstone. (PROBABLE DIAMICTON) |
- 050 | D 1 T s
(1.10)
—1.00 B 1.0
i Probably medium dense to dense dark brownish grey very clayey 1.20 1 9980 Y o0
i slightly sandy GRAVEL with low cobble content. Gravel and cobbles b —
5 of rounded to subangular siltstone and sandstone and abundant 4 L0 __"J
| fine decomposed coal gravel. (PROBABLE DIAMICTON) | Q&p_ég
[eumsiEye
| | %"—D e
oimeideye)
f ] psRea
, | R
[eumsiEye
: : R s
(2.50) '@_Q“O Eye)
[eimsiEye
f : pe
, | pEa
[eumsiEye
| | —Qf*—D =
oizmeidzye)
| | %"—D e
oimeideye)
f ] psRea
, ] [oineye
[oxmes °§~"@
I End of Trialpit at 2.700m 2.70 1 98.30 ~ —
| 3.0
Weather and environmental conditions:
1. Sunny, dry
|Other comments:
1. Coordinates for the centre of the site, and ground level obtained from online resources.
2. Trial pit terminated at a depth of 2.7m.
3. Groundwater not encountered.
4. Trial pit sides stable.
5. Trial pit backfilled with arisings.




APPENDIX D

WINDOWLESS SAMPLER RECORDS



Earth Sci

Engineers

=

nce

Partnership

Project Name:

Drilling method

Godre'r Graig Primary

School

Site Location: .
Equipment

Godre'r Graig Dart Rig

lient:

WS1

: iller: X ¢ 103. D
Start date 24/06/2019 Driller SGT Neath Port Talbot CBC Ground Level 03.00 mO
End date: 24/06/2019 Logged by: MTE Project No: Easting: 275135 m
Backfill date: 24/06/2019 Date logged: 24/06/2019 7234e Northing: 206900 m
Depth Sample Test Details TCR | Water Casing Strata Details Water Depth BI:EE:I\II/
Type | Class | Type Result (%) | Depth | Depth Description Legend Sst;”nfj;/g e | MOD | ations
Dark brown clayey gravelly organic SAND
with fragments of brick and plastic. (MADE (0.20 1
GROUND) 0.20 | 102.80
Dark brown and black slightly clayey sandy |
GRAVEL with high cobble content. Gravel
and cobbles angular to rounded, fine to (0.40
coarse of sandstone, brick and occasional _|
concrete. (MADE GROUND)
End of Borehole at 0.600m 0.60 - 102.40
1—
2 —
3 —
4 —
Progress & Standing Water Levels Water Strikes Chiselling Hole Diameter Casing Diameter
Date Time |Hole Depth| ga:p";f \évea:r: Date Time ;::Jlii ([:)ZSPTE S“anpjte:i D;ZTEFO E:a’?;: D_::pth DBeapsteh Duration Hole Depth |Hole Diameter| D?:;i:ir Casing Depth

General Remarks

1. Coordinates for the centre of the site, and ground level obtained from online resources.
2. Service pit excavated to a depth of 0.6m, whereupon terminetaed due to cobbles and boulders.

3. Groundwater not encountered.

4. Service pit backfilled with arisings.




























APPENDIX E

GEOTECHNICAL TEST RESULTS



Laboratory
Report

GEO Site & Testing Services Ltd

Contract Number: 45079

Client Ref: 7234e Report Date: 30-07-2019
Client PO: 8217

Client Earth Science Partnership
33 Cardiff Road
Taff's Well
Cardiff
CF15 7RB

Contract Title: Godre'r Graig School
For the attention of: Mat Elcock

Date Received: 22-07-2019
Date Commenced: 22-07-2019

Date Completed: 30-07-2019

Test Description Qty

PSD Wet Sieve method 2
BS 1377:1990 - Part 2 : 9.2 - * UKAS

Disposal of samples for job 1

Notes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.

Approved Signatories:
Emma Sharp (Office Manager) - Paul Evans (Quality/Technical Manager) - Richard John (Advanced Testing Manager)
Sean Penn (Administrative/Accounts Assistant) - Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk









APPENDIX F

AERIAL PHOTOGRAPHS REVIEWED



Aerial Photographs Evaluated

Stereo Pairs
Date

3 August 1945
22 May 1948
17 May 1952
14 April 1955
21 April 1960
14 April 1962
16 May 1973
24 April 1973
9 June 1975
7 April 1978
30 May 1982
30 Aug 1983
8 June 1984
14 June 1989
14 June 1989
7 Sept 1989
11 April 1994

9 April 1997

# single image

Run
3G/TUD/T19
541/41

540/758

F22 58/RAF/1715

RAF58/3506
0S/62/14
73175
75037
75211
78 009
82136
167

196
89279
89279
89408
1394

304.825

Photo No.

5075-6
4173-4
5031-3
0302-4
0180#
036/038
027-8
106-7
149-50
023-4
108-9
071-2
408-9
034-5
051#

?
197-9

057-8

Height
?
16600’
?
16,600’
?

?
12.700°
12,000’
12,700’
12.300
6000’

?

?
6,300’
6,300’

8,300

8900’





