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1. Introduction

Atkins has been commissioned by Neath Port Talbot County Borough Council (NPTCBC) to undertake detailed
design of a flood alleviation scheme located at Caenant Terrace in Skewen.

1.1.  Scheme proposals Aims and objectives of the report

Caenant Terrace and the residential properties along the street has been prone to regular flooding from the
open channel section of a stream north of Skewen Snooker Club and the under-capacity of the existing
culvert that is located beneath Caenant Terrace. . The general area indicating water flow and subsequent
flooding at Caenant Terrace is shown in Figure 1-1.
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Figure 1-1 - Flood Mechanism at Caenant Terrace

From historical records and hydraulic modelling, the observed risk of flooding has been attributed to the
restricted flow capacity of the culvert beneath Caenant Terrace. In addition to this, the culvert is in poor
structural condition and debris causes partial blockage of the culvert.

As stated in the NPTCBC Briefing Note [1] and depicted in Figure 1-2andFigure 1-3, it is proposed to construct
a new larger culvert and associated inlet structure, to address the flood risk on the upstream side. The new
1050mm culvert will run from the location of the existing 450mm culvert inlet and into the highway, turning east
and running to the end of Caenant Terrace, before turning south and re-joining the existing culvert. The scope
of works to be considered during detailed design of the preferred option is presented below:

e A trench excavation within the highway at Caenant Terrace, in which a new 1050mm culvert will be
laid.

e A new culvert inlet and headwall will be constructed at the same location as the existing inlet, with a
trash screen.

e The existing 450mm diameter culvert will be retained to permit existing property drainage, but the
upper 10m will be capped to remove the connection to the watercourse.
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Figure 1-3 - Proposed Trash Screen and Inlet Arrangement

1.2. Aims and objectives of the report

This report aims to:
Present the site setting

[ ]
e Report the findings of a ground investigation undertaken in September 2020
e Provide an interpretation of the data and present the ground model
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e Present the geotechnical design

e Present the geotechnical risk register

e Provide a land contamination assessment

2. Sources of Information

The sources of information relevant to the site are listed below in Table 2-1. These sources have been used
to provide information on the site history and anticipated ground conditions and to assess the likely

ATKINS
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geotechnical and geo-environmental risks to the design and construction phases of the project.

Table 2-1 - Sources of Information

Topic Type Reference and Additional Comments Author / Publisher
Mapping / Ordnance Envirocheck Report [2] Landmark
Aerial Survey Information Group
Photography Mapping and
Aerial
photography
UXxo Map and site | Zetica Unexploded Ordnance (UXO) Risk Map Zetica
assessment [3]
Zetica UXO Pre-Desk Study Assessment [4]
Geology Maps British Geological Survey (BGS) 1:50,000 sheet | BGS
BGS Geoindex Onshore [6] Information Group
BGS Lexicon of Named Rock Units [7]
Envirocheck Report [2]
Hydrology Maps NRW Interactive Map of the Natural Natural Resources
Environment [8] Wales
NRW Lle Map Browser [9]
Mining and Maps Envirocheck Report [2] Landmark
Quarrying Information Group
Report CON29M Coal Mining Report [10] Coal Authority
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3. Site Description

3.1. Introduction

The site is located on and surrounding Caenant Terrace in Skewen, South Wales, SA10 6UP in the Neath
Valley as shown in Figure 3-1. The site is surrounded by residential as well as commercial buildings. It lies to
the north of A4230 New Road. The South Wales Mainline railway runs along the northern boundary of Caenant
Terrace. Skewen snooker club is located towards the western end of Caenant Terrace. The Ordnance Survey
national grid reference for the centre of the site is SS 72756 97498.

The site is approximately 160m in length and comprises of an asphalt paved residential street with two storey
terraced residential properties to the south and detached bungalows to the north. At the eastern extent of the
site, Caenant Terrace turns southwards as a concrete surfaced single carriageway. The Skewen snooker and
social club and an adjacent gravel surfaced car park is located in the north-western section of the site.
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Figure 3-1 - Proposed Site Location (©OpenStreetMap Contributors)

A small watercourse drains from the southern side of the hills at Drummau Fach, flowing southward beneath
Drummau Road before entering a culvert which drains beneath Graham Terrace and discharges into an open
channel along the northern boundary of the railway adjacent to Brookville drive. Near the Skewen Railway
station, the stream re-enters a culvert and flows beneath the railway, re-emerging in an open channel to the
south of the railway just to the west of Skewen Snooker Club on Caenant Terrace. The open channel then
flows south of the Railway Line, known as Caenant Brook, which goes into culvert to the east of Skewen
Snooker Club. The culverted watercourse then flows in a south-easterly direction under Caenant Terrace
towards A4230 New Road.

The general topography is such that it slopes down from west to east, with an average elevation of 40m Above
Ordnance Datum (AOD) towards the west to 35m AOD towards the eastern side.

201913941 1.0 | 18 December 2020
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3.2. Site History

Key notable land use developments of the site and surrounding area within a 500m radius, indicated in
historical mapping provided in the Envirocheck Report, are summarised in Table 3-1. The full Envirocheck

report can be found in Appendix D.

Table 3-1 - Summary of Historical Development

Map date and | On Site Features Off-site Features
scale
1876-1881 The site is occupied by open land. A | The Great Western Railway is located adjacent to
1:2500 watercourse crossed the site from the north of the site, orientated east / west.
north-west to south-east; land north | Gardens of residential properties are located
and squth east of the watercourse is adjacent to south of the site.
occupied by marshland. . )
An unnamed east/west orientated road is located
42 m south of the site (current A4230).
A spring is located at “Mount Pleasant”, 122 m
north of the site and approximate 175 m south of
the site.
The surrounding area generally comprised
residential and commercial properties in the town
of Skewen to the south and farmland / wooded
areas to the north.
1884 No notable change. No notable change.
1:10560
1899 No notable change. Residential properties had been developed
1:2500 adjacent to the west of the site.
1900 A school had been developed 150 m south-west
of the site.
1:10560
A quarry was located 290 m south, 280 m north-
east and 500 m north of the site
A smithy was located 330 m south of the site.
1918 Development of Caenant Terrace Further residential development had taken place
1:2500 and adjacent residential properties to the north and west. An unnamed rectangular
had begun in the centre of the site. structure had been developed adjacent to the
The former watercourse is no longer | West of the site.
shown and is likely culverted. The smithy and quarry to the south were not
A picture theatre is shown along the | Present.
western boundary. A “mineral railway”, orientated north-west / south-
eats, was located 200 m east of the site.
A railway station was present 250 m west of the
site.
A colliery including two identified shafts and
branch lines was located 215 m north-west of the
site.
1921 No notable change. No notable change.
1:10560
1938-1940 No notable change. No notable change.
1:10560
1940 Further development of residential Further residential development had taken place
1:2500 properties had occurred along to the north.
' Caenant Terrace. A square building
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was located in the north-west of the
site (current Snooker Club).

Branch lines associated with the colliery to the
north-west had been removed. The mineral
railway tracks to the east had also been removed
with residential development in place.

1945 No notable change. The quarry 500 m north had expanded.
1:10560
Aerial
Photograph
1951-1952 / Further development of residential The quarry 280 m north-east was not present.
1952 properties had occurred along
1:1250 Caenant Terrace (equivalent to
current layout).
1:10,560
1962-1970 Further development of residential No notable change.
1:1250 properties had occurred along
Caenant Terrace (equivalent to
1965 current layout).
1:10,000 Club and Hall shown at the western
extent of the site.
1962-1989 No notable change. British Legion Club shown immediately west of
1:1250 the site.
1970 No notable change. No notable change.
1:10,000
1970-1974 No notable change. Residential development had taken place on the
1:1250 colliery 215 m north-west.
1980 No notable change. The quarry, 500 m was disused; ‘tips’ were
1:10.000 located within the quarried extent.
1986-1989 No notable change. A garage is located 60 m south-west of the site.
1:1250
1992 No notable change. No notable change.
1:10,000
1993 - 2000 No notable change. No notable change.
1:1250
2006 No notable change. The quarry, 500 m is identified as wooded.
1:10,000
2019 No notable change. No notable change.
1:1000
3.3. Geology

This section describes the geology of the area in and around the proposed site. The geology of the area is
summarised from the BGS 1:50,000 Sheet 247 Swansea [5, 6] and Envirocheck report [2]. The superficial
and bed rock geology is presented in Appendix B.

3.3.1.

Made Ground

An area of recorded Made Ground is identified approximately 200 m to the north-west of the site, covering the
area of Oak Hill Park and the adjacent open space to the north. Further Made Ground is anticipated to be
present across the site associated with development of the existing residential properties and carriageways.
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3.3.2.  Superficial Deposits

Superficial Deposits at the site comprises Glacial Till. The Glacial Till is anticipated to comprise sandy clay
with gravels.

3.3.3. Bedrock Geology

The site is underlain by Sandstone of Hughes Member Group. As per BGS, Hughes Member is described as
‘Green-grey, lithic arenites ("Pennant sandstones"), with thin mudstone/siltstone and seat earth interbeds, and
mainly thin coals.’

3.3.4. Structural Geology

Three faults are shown in the area, the closest is approximately 500m east of the site which trends north to
south. from the site.

3.4. Existing Ground Investigation Data

3.4.1. BGS Borehole Records

No historical BGS exploratory holes are present close to the site. The BGS online maps report two historical
exploratory holes (SS79NW262 and SS79NW68) approximately 400m northwest from the site and three
historical exploratory holes (SS79NW98, SS79NW102, SS7T9NW103) approximately 600m southeast. These
exploratory holes are considered to be too far from the site and unlikely to reflect the ground conditions on site.

3.5. Coal Mining

The historical coal mining activity within the site area, as reported in the Coal Authority Envirocheck Screening
Report, is summarised in Table 3-2.

Table 3-2 — Coal Authority Report Summary

Coal Mining Activity/ Description
Hazard
Underground coal mining The coal mining report from the Coal Authority [10], provided as Appendix

F, states that the site is in a surface area that could be affected by
underground mining in one seam of coal at 100m to 110m depth and last
worked in 1912. Presently, the site is not within a surface area that could
be affected by underground mining. Also, the site is not in an area likely to
be affected from any planned future underground coal mining. However,
reserves of coal exist in the local area which could be worked at some time
in the future.

Mine entries According to Coal Authority, there are no recorded coal mine entries known
within or within 20m of the boundary of the property.

Coal mining geology The Coal Authority is not aware of any damage due to geological faults or
other lines of weakness that have been affected by coal mining.

Opencast mining The property is not within the boundary of an opencast site from which
coal has been removed and does not lie within 200m of a present
opencast site.

There are no licence requests outstanding to remove coal by opencast
methods within 800m of the boundary.

Coal mining subsidence The Coal Authority has not received a damage notice or claim for the
subject property, or any property within 50m of the enquiry boundary, since
31 October 1994.

There is no current Stop Notice delaying the start of remedial works or
repairs to the property.

201913941 1.0 | 18 December 2020
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The Coal Authority is not aware of any request having been made to carry
out preventive works before coal is worked under section 33 of the Coal
Mining Subsidence Act 1991.

Mine gas ‘ The coal authority has no record of mine gas emission requiring action.

3.6. Radon Affected Areas

The site is in a lower probability radon area (less than 1% of homes are estimated to be at or above the Action
Level). Even though radon potential is reported on site (Quadrant Ref: A13NE(S)), it is mentioned that no
radon protective measures are necessary in the construction of new dwellings or extensions.

3.7. Active Trades

A summary of historical and active trades registered on the site and in the surrounding area within 250 m of
the site which may potentially give rise to contamination which may affect the site is provided below:

e On-site - motor garage / MOT testing centre located on site (active trade);
o Off-site 10 m west — motor garage (historical trade);

o Off-site 60 m south-west — motor garage (historical trade);

o Off-site 144 m west — laundry (historical trade);

o Off-site 180 m west — motor garage (active trade); and,

e Off-site 250 m south — motor garage (active trade).

3.8.  Unexploded Ordnance

Zetica has produced freely available risk assessments [3, 4] indicting the potential risk of air dropped World
War 2 unexploded ordnance (UXO) to be present on the site. The map classifies the site as a low risk with
less than 15 surveyed bomb strikes per 1000 acres. It should be noted that the risk map is not a risk
assessment and does not consider other sources of UXO such ground ordnance or non World War 2 derived
ordnance.

The Zetica risk map and Pre-Desk Study Assessment (PDSA) for the site are provided in Appendix E.

3.9. Hydrogeology

With reference to the BGS onshore Geolndex [6] and the Envirocheck report [2], the Glacial Till is classified
as a Secondary Undifferentiated Aquifer. The Pennant Sandstone Formation is classified as a Secondary A
Aquifer. The site is not located on, or within 1km of, a groundwater source protection zone.

Ordnance Survey mapping indicates a number of springs in the surrounding area which may indicate shallow
groundwater.

3.9.1. Licenced Groundwater Abstractions
There are no recorded groundwater abstraction licences within 1 km of the site.

3.10. Hydrology

With reference to the Natural Resources Wales online flood map [8], LIe map browser [9] and the Envirocheck
report, the nearest surface water feature is a culverted unnamed on-site watercourse flowing to the south-east.
The Tennant Canal is located 440 m to the north-east. The Clydach River is 750 m east, flowing south into
the River Neath. The River Neath, located 775 m south-east of the site, flows south towards the Bristol
Channel.

The site is located in flood zone 1 which is defined as an area with a low risk of flooding from rivers with a less
than 0.1% (1 in 1000) probability of flooding annually. The area immediately surrounding the existing culvert
is assessed as having up to a high risk of flooding from surface water.

201913941 1.0 | 18 December 2020
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3.10.1. Abstractions
There are no recorded surface water abstraction licences within 1 km of the site.

3.10.2. Discharge Consents and Pollution Incidents

There is one discharge consent located 5 m north of the site related to storm tank overflow to the rear of 38
Caenant Terrace to surface water. There are no further discharge consents located up hydraulic gradient of
the site.

There is one recorded pollution incident located 85 m west, up hydraulic gradient of the site, related to a
category 3 minor incident in 1991; no information on the contaminant or receiving watercourse is provided in
the record.

3.11. Statutory Designations

Areas of Ancient Woodland are located to the north of the site, the nearest areas to the site are located 230 m
north-west, 290 m north-east and 300 m east.

3.12. Waste

Envirocheck records [2] indicate a historical landfill site is located approximately 480 m east of the site at Neath
Abbey Refuse Site; there are no details of the waste type received or the dates of operation.

Potentially infilled land within 500 m of the site, not recorded or licenced as a historical landfill, is located 130
m north-west, 279 m south, 336 m east, 416 m north-east and 474 m north of the site. No details are available
relating to these areas, but they may be associated with infilling of historical pits or quarries.

201913941 1.0 | 18 December 2020
Atkins | Caenant Terrace_Geo Interpretive Report_final Page 13 of 44



4.

4.1.

ATKINS

Member of the SNC-Lavalin Group

Field Work

Ground Investigations

A ground investigation was designed by Atkins and carried out by Quantum Geotech between the 1st and 10
September 2020. The objective of the ground investigation was to obtain geotechnical and geo-environmental
information for the proposed development. The ground investigation comprised:

2 no. Windowless Sampled boreholes to a target depth of 8mBGL (Prefix CT-BH)
7 no. Hand Excavated Pits / Trenches to a depth of 1.2mBGL (Prefix CT-HP)

2 no. surface water samples

In-Situ Testing

Ground Penetrating Radar Survey to identify underground services.
Geotechnical and geo-environmental laboratory testing.

A plan indicating the position of all exploratory hole positions is presented in Figure 4-1 below.

e S ————

\-
i mee—r—
L T T1i

i

Figure 4-1 - Exploratory Hole Plan

The ground investigation was supervised full time by an Atkins Geotechnical Engineer. The ground
investigation was undertaken to:

characterise the nature and thickness of any Made Ground, Superficial Deposits and depth to solid
geology underlying the site;

provide groundwater and soil samples for in-situ and laboratory geotechnical and geo-environmental
testing; and

characterise the groundwater regime;
Identify and prove locations of existing services

201913941 1.0 | 18 December 2020
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4.1.1. Factual Report

A copy of the factual report produced by Quantum Geotech is included in Appendix G.
Both window sample boreholes WS01 and WSO02 refused on hard ground at 3.30 and 3.45m respectively.

4.1.2. Summary of In-situ testing

Standard Penetration Testing (SPTs)were undertaken in the boreholes through the full depth. The results are
included in the factual report in Appendix G.

4.1.3. Summary of Geotechnical Laboratory testing

. A summary of tests undertaken can be seen below in Table 4-1. Results of the Geotechnical laboratory testing
can be found in the factual report in Appendix G

Table 4-1 - Summary of geotechnical laboratory testing

Test Type Strata Depth (mBGL) Number of tests
Moisture content Alluvium 2.20 1
Till 1.60 - 3.10 2
Atterberg Limits Alluvium 2.20 1
Till 1.60 - 3.10 2
Particle size distribution | Till 1.60-3.10 2
BRE SD1 Made ground 1.80 1
Alluvium 2.00 1
Till 1.10 1

4.1.4. Summary of Geo-Environmental Testing

A summary of Geo-Environmental testing undertaken on samples taken from the Ground Investigation can
be seen below in Table 4-1

Table 4-1 - Summary of Geo-Environmental Testing

Testing Number of Tests
Suite E (Soil Samples Schedule S1.20.3) 12

Suite D (Brownfield site pyrite present) 3

Suite F (Leachate Samples Schedule S.20.3) 12

Suite H (Water Samples Schedule S.1.20.3) 2
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A ground model has been developed for the site based on desk study and ground investigation information.
The ground model is presented in Table 5-1.

Table 5-1 - Ground Model

Layer | Geology Typical Depth Depthto | Approx. Description
No. thickness | to top base (m Top of
(m) (m bgl) | bgl) unit
(m AOD)
1 Asphalt Min —0.06 | 0.00 Min — 34.8 Wearing Course
Max 0.12 0.06
Max
0.12-
2 Made Ground* | Min - 0.7 Min — Min—-0.9 | 34.7 Grey, brown and black
Max — 2.3 0.06 Max — 2.3 slightly sandy gravelly silty
Max — CLAY.
0.12 Gravel is fine to course
angular limestone (SUB-
BASE). Sub rounded brick,
clinker and sandstone.
3 Alluvium Min — 0.9 Min — Min — 2 34.2 Stiff grey very sandy SILT
Max — 1.4 0.9 Max — 3.3 with many wooq fragments.
Max — Sand is fine. Stiff grey
1.9 gravelly CLAY (Alluvium).
3 Glacial Till >2.55 Min — Not 32.54 Stiff to very stiff grey very
0.90 proven gravelly locally very sandy
Max — CLAY. Gravel is
3.10 subrounded to rounded fine
to coarse

*Depending on location, plastic ducting maybe encountered associated with the utilities presented in the map
in Appendix A. Till and Alluvium was differentiated on the basis of consistency, gravel content and organic
content. WS02 returned no recovery between 2.00m and refusal of the borehole at 3.45m. Based on SPT
values recorded with in the no recovery section of the borehole it is considered that no strata changes occurred
between these depths. Both boreholes refused at similar depths indicating either a consistent strengthening
of the Glacial Till with depth or a change in strata.

Though the no Alluvium was recorded on the BGS mapping, the material considered Alluvium in Table 5-1
was due to the strength of the deposits and no presence of gravels and cobbles. A 1.20m thickness of Alluvium
was unidentified in WSO01 and is likely present due to the local proximity of the nearby water course. No
Alluvium was identified within WS02; this is possibly due to removal either during the construction of the
adjacent houses or the construction of the railway underpass located at the north western corner of the site
and linking to Caenant Terrace by a slightly raised footpath at the eastern end of the road.

5.2. Standard Pentration Testing

The results of the in-situ tests conducted during the drilling of the boreholes is presented in Table 5-2 below:

Table 5-2 - SPT Results

20191394 | 1.0 | 18 December 2020
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Test Type Stratum Hole Reference Depth (m bgl) N Value

Standard Made WsSO01 1.00 20

Penetration Ground

Test Alluvium WS01 2.00 17
WS02 1.20 (possible zone of mixing) 12

Glacial Till WsSO01 3.00 27

WS01 3.30 85*
WSO02 2.00 17
WSO02 3.00 26
WS02 3.45 61*

*Value extrapolated from SPT blow count at refusal

5.3. Groundwater

5.3.1. Summary of Results

Groundwater was encountered in one borehole (WS02) and four trial pits (HPO1, HP04, HPO5 and HPO7). It
is likely, however that the majority of water encountered withing the hand excavated pits/trenches was either
surface run off or perched water associated with site proven defective highways drainage. Table 5-3
summarises the groundwater strikes recorded on the exploratory hole logs and the stratum at which the strike
was encountered. Inflow depths observed in the hand excavated pits/trenches were approximated and
recorded from the shallowest evidence of water seepage to ground level. The groundwater levels presented
are subject to diurnal, seasonal and climatic variation.

Table 5-3 - Groundwater level

Hole ID Groundwater Strike Stratum
m byl m AOD
WS02 1.00(rose to 32.44(rose to 32.9) Made Ground
0.64m)
HPO1 1.9* 35.73 Made Ground
HP0O4 1.1* 32.78 Made Ground
HPO5 1* 32.33 Made Ground
HPO6 0.73* 32.67 Made Ground
HPO7 1.5*% 30.96 Made Ground

*Most likely water from perched water table or broken highways drainage leaking in to made ground.

5.4. Contaminated Ground

No visual evidence of non-aqueous phase liquids (NAPL) were reported during the site investigation. Visual
evidence of contamination within the soil comprised clinker and fragments of brick. There was no olfactory
evidence of contamination reported from the site investigation. A summary of visual evidence of contamination
within soils is presented in Table 5-4.
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Exploratory Hole Depth (m bgl) | Strata Visual Evidence of Contamination

Location

HPO1 0.00-1.20 Made Ground Fragments of glass, brick and concrete

HP02 0.00 - 0.75 Made Ground Plastic ducting associated with utilities

HPO3 0.40-1.10 Made Ground Clinker

HPO4 0.00 -1.10 Made Ground Plastic ducting and electric warning tile
associated with utilities

HPO5 0.00 -1.20 Made Ground Plastic ducting associated with utilities

WSO01 0.00-1.70 Made Ground Brick and clinker

WSO01 0.26 - 0.90 Made Ground Brick and clinker

More detailed descriptions of the contaminated ground can be seen in the exploratory hole logs in Appendix

G.
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6. Ground Conditions and Material
Properties

This section reports on an evaluation of the ground conditions and material parameters based on information
obtained during the ground investigation in order to inform detailed design and to identify key geotechnical
risks.

6.1. Made Ground

Made Ground was encountered in all seven hand excavated pits/trenches and two boreholes, ranging from
0.7m thick to 2.3m thick and has been described as sandy silty gravelly clay. The base of the Made Ground
varies from 30.9m AOD to 35.8m AOD. The proposed pipe invert will generally be between 2.5m to 2,7m bgl.
Therefore, given the thickness and variability of the Made Ground it has been discounted for use as an
engineering material or fill within this report.

6.2. Alluvial Deposits

Alluvium was encountered in borehole WS01 and hand excavated trench HP03. A possible zone of Alluvial
/Glacial Till mixing was identified in WS02. Although not logged as a separate unit, the strata is described as
becoming gravelly below 1.5mBGL. It is likely the material between the base of the Made Ground and 1.5m is
a mixture of alluvial silty clay and stiffer Glacial Till. The lack of organic fragments as seen in WSO01 reduces
confidence in separating these two descriptions into separate units. The Alluvium has been described as firm
to stiff very sandy SILT and CLAY with frequent fragments of wood.

Classification
One moisture content test was carried out on the Alluvium. The results indicated a moisture content of 24%.

One Atterberg Limit test was undertaken on the Alluvium The results indicate a Plasticity Index of 12%, a Liquid
Limit of 28% and a Plastic Limit of 12%. The results indicate the Alluvium to be clay of low plasticity.

No Particle Size Distribution Testing was undertaken within the Alluvium.

1no. SPT was undertaken within proven Alluvium strata. This returned an N value of 17 which has been used
to derive parameters below.

Unit Weight

Due to the presence of organic material within the Alluvium, itis likely the unit weight will be variable throughout
the strata. Based on a typical description of stiff clay and guidance given in BS8002 [11], a unit weight of
18kN/m? is recommended.

Undrained Shear Strength (cu)

No tests were carried out to directly determine undrained shear strength (cu). Stroud’s [12] correlation with can
SPT N has been used to estimate a cuvalue. using a Plasticity Index of 12%. This indicates an f1 of 5.2 (taken
form C504 [13]). Based on this and the only SPT N value undertaken in the strata of 12 indicates a cu of
62.4kPa. This is considered high for Alluvium; therefore, based on engineering judgement and previous
experience a cu of 50kPa is recommended.

Effective Stress
No testing was carried out to determine effective stress parameters, Guidance set out in BS8002 [11] has
been used to estimate the effective angle of shearing (¢’., ) as follows:

(p,cv,k = (42° —12.5logq Ip)
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Using the equation above indicates a ¢’,,,, of 29°, which is considered appropriate for the Alluvium.
As no test data is available an effective cohesion (c¢’) of 0kPa is recommended.

Compressibility

No testing has been carried out to determine the modulus of volume compressibility (Mv) has been derived
using Stroud’s [12] correlation with Plasticity Index and SPT N. A Plasticity Index of 12% indicates a f2 of
0.7; using this and an SPT N of 12 indicates an My of 0.12m2/MN.

Youngs Modulus (Eu)

No tests were carried out to determine Eu. Using correlation with My set out in CIRIA R143 [14] Euis estimated
to be 8MPa.

Poisson’s ratio (v)

No Laboratory tests were undertaken to be able to determine Poisson’s ratio; however Tomlinson [15] suggest
a typical Poisson’s ratio for silty clays is between 0.2 and 0.3. Due to the borderline cohesive/granular nature
of the Alluvium representative value of 0.3 is recommended for design.

6.3. Glacial Till

Till (Glacial till) was encountered in both windowless sample boreholes below approximately 3mBGL. Due to
the composition of the Till being both stiff and consisting of large diameter gravel and cobbles progression of
the borehole using window sample techniques was limited. On refusal of the sample barrel an SPT was
undertaken at the base of each the open hole to allow for an approximate strength to be obtained. Both final
SPT’s refused on what is assumed to be cobbles/boulders resulting in the values being considered
misrepresentative of the strata as a whole. The limited recovery of Till was logged as stiff grey very gravelly
CLAY. Gravel is fine to coarse sub-rounded sandstone.

Material properties have been taken from the Quantum Factual report where possible and where not, derived
and interpreted from laboratory data, in-situ testing and published information.

Classification

Moisture content and Atterberg Limit tests were undertaken on two samples of Till. The sample taken at 1.60m
in WS02 although not logged as Till is assumed to be a zone of mixing between the overlying possible alluvial
material and the underlying proven Till. This strata is logged as having an increasing gravel content below
1.50m which is assumed to be the top of the identified till. Both samples taken returned low moisture content
values of 6% and 9% respectively and similarly low plasticity index values of 19% and 13%. It should be noted
that the higher Plasticity Index value of 19% (seen in the sample taken from proven Till in WS01) returned the
lowest moisture content of 6%

Two PSD tests were undertaken on samples of Glacial Till. Both samples tested exhibit fines percentage
values greater than 35% (WS01 and WSO02 42% and 41% respectively) indicating the material should be
classified as cohesive. Details of the different fractions passed can be seen in Table 6-1 below.

Table 6-1 - PSD summary for Till

BH (Depth) Total Passing (%)

Gravel Sand Silt Clay
WS01 (3.10m) 16 42 29 13
WSO02 (1.60m) 23 36 26 15

Five Standard Penetration Tests were undertaken in the Till material. Two of these tests were undertaken
within the ‘No Recovery’ zone in WS02. As mentioned previously this zone and a portion of the overlying strata
have been assumed to be Till or a zone of mixing between the overlying alluvium and the Till. The SPT N
values within this zone range from 17 (consistent with the overlying material) to 28 (consistent with the
underlying Till) as such the lower value SPT N value of 17 has been disregarded as non-representative.

For design purposes the two SPT’s undertaken at the base of each hole have also been disregarded due to
their high blow count and low penetration. These tests were likely undertaken on a cobble or boulder and
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therefore are not representative of the soil mass. A summary of the SPT’s taken forward for design purposed
are detailed in Table 6-2 below.

Table 6-2 - SPT's in Till

Borehole (depth) SPT N value
WSO01 (3.00) 27
WSO02 (3.00) 28

Unit Weight

Based on a typical description of stiff clay and guidance given in BS8002 [11], a unit weight of 18kN/m? is
recommended.

Undrained Shear Strength (cu)

No tests were carried out to determine cu. Stroud’s [12] correlation with can SPT N has been used to estimate
the cu. Using a Plasticity Index of 14% indicates a f1 of 5.6 (taken from CIRIA C504 [13]). Based on this and
a typical N value of 27 indicates a cu of 151kPa.

The strength of the material was described as stiff on the borehole logs; it is therefore recommended a cu of
75kPa is adopted for design.

Effective Stress

No testing was carried out to determine effective stress parameters, Guidance set out in BS8002 [11] has been
used to estimate the effective angle of shearing (¢'., ) as follows:

‘P’cv,k = (42°—12.5log, Ip)

Using the equation above indicates a ¢’ , of 27°. This is considered low based on previous experience of
Till. It is therefore recommended a ¢’ of 29° is used for the design and also as recommended for the
Alluvium.

As no test data is available an effective cohesion (c’) of OkPa is recommended.

Compressibility

No testing has been carried out to determine the modulus of volume compressibility (Mv) has been derived
using Stroud’s [12] correlation with Plasticity Index and SPT N. A Plasticity Index of 14% indicates a f2 of 0.6;
using this and an SPT N of 21 indicates an My of 0.08m?2/MN.

Youngs Modulus (Eu)

No tests were carried out to determine Eu. Using correlation with My set out in CIRIA R143 [14] Euis estimated
to be 12MPa.

Poisson’s ratio (v)

No Laboratory tests were undertaken to be able to determine Poisson’s ratio; however Tomlinson [15] suggest
a typical Poisson’s ratio for silty clays is between 0.2 and 0.3. Due to the borderline cohesive/granular nature
of the Till representative value of 0.3 is recommended for design.
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A summary of the geotechnical parameters is included in below.

Table 6-3 - Summary of Geotechnical Parameters
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Strata Parameter Recommended Value

Alluvium Moisture Content 24%
Plasticity Index 12%
Modulus of volume compressibility (Mv) | 0.05 m3/MN (derived)
Young’s Modulus (Eu) 16.8MPa (derived)
Poisson’s Ratio 0.3
Unit Weight 18 — 20 kN/m? (derived)
Undrained shear strength 62.4Pa (derived)
Effective angle of shearing 29° (derived)

Glacial Till Moisture Content 9%
Plasticity Index 13-19%

Modulus of volume compressibility (Mv)

0.07 m3/MN (derived)

Young’s Modulus (Eu)

12-20MPa (derived)

Poisson’s Ratio

0.3

Unit Weight

18kN/m? (derived)

Undrained shear strength

75kPa taken from site
description

Effective angle of shearing

6.4.1. Protection of Buried concrete

Three suites of tests were carried out on samples taken from site to determine the chemical aggressivity of
soil and groundwater on buried concrete in accordance with BRE Special Digest 1 [16].

29° (derived)

Tests were undertaken on all three strata present on site. The results indicate the following maximum (or

minimum for pH) values:

pH of 7.37

Water soluble sulphate (2:1 leachate equivalent) of 0.05g/l (SOa);
Total sulphur of <0.14% (S);
Acid soluble sulphate of 0.33% (SOa4);

Based on the test results, it is recommended that a Design Sulphate Class DS-2 and an Aggressive Chemical
Environment for Concrete (ACEC) Class of AC-2 concrete is used for for the construction of any buried

concrete on site.
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/. Engineering Assessment

7.1.  Assumptions
The designs are based on the following assumptions:

e Culvert and inlet structure will be founded on material with a cuy of 75kPa or greater;

e Groundwater level is expected to be close to surface and for this design has been modelled at
0.50mbgl across the site;

e At the western extent of the site, the culvert will be 3.75m wide and 6.60m in length. This forms the
inlet structure and trash screen;

e Thereafter, the culvert will comprise a concrete pipe with an inner 1.05m diameter and an estimated
outer diameter of 1.25m;

e As the detailed design for the culvert and inlet structure was not available at the time of preparing this
report, the foundation dimensions have been calculated for allowable bearing capacity;

e No lateral loading on the foundations;
e Total settlement tolerance of 25mm and a differential settlement tolerance of 15mm; and
e Unit weight of reinforced concrete is 24kN/m3.

7.2. Bearing capacity

The bearing capacity for the inlet structure and culvert was determined in accordance with BS EN 1997-1 [17]
for Equilibrium (EQU) as no variable loads have been provided at this stage.

The square culvert, including the inlet structure will consist of a reinforced concrete chamber which will be
founded at approximately 3.0m depth.

The concrete pipe culvert will be founded at approximately 3.0m depth.

Using methods set out in BS EN 1997-1 [17] the allowable bearing capacity for the inlet structure and culvert
is calculated to be 200kN/m?.

7.3. Settlement

It is anticipated that due to the likely net increase in loading from the culverts, that settlement will be minimal,
if any. It is recommended that settlement is considered as the detailed design for the culvert progresses and
design loads are available.

7.4. Excavations and Temporary Works

Excavation risks associated with the variability of Made Ground and Superficial Deposits are expected. These
relate to the heterogeneity of the materials comprising irregular gravel fractions, which may be encountered
and effect the shape and size of the excavation and the excavatability of the material. An effective temporary
support method such as trench boxes, sheeting or Larsen’s piles will be required to prevent open excavations
from instability and collapsing.

The ground investigation information and site observations indicate a ground water level between 0.6m and
1.8mbgl. Flooding was also highlighted as an issue during the ground investigation due to rainwater flowing
into open excavations and ineffective and damaged highways drainage. De-watering solutions using pumps
will be required for open excavations to preventing flooding of the site. It is likely the ground water level is
significantly lower during the mid and late summer months. It would be prudent therefore to plan any deep
excavations works to this period of the year in order to take advantage of the reduced water levels and flooding
risk.

Due to the limited depth of exploratory holes available in the site area an accurate bedrock depth cannot be
obtained. The next available boreholes presented by the BGS show sandstone at 2.8 - 3.5m bgl.
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8. Preliminary Contamination Assessment

8.1. Introduction

Land contamination is assessed through the identification and assessment of Potential Contaminant Linkages
(PCLs). The approach in the following section is in accordance with the Contaminated Land Exposure
Assessment (CLEA) model produced by DEFRA and the Environment Agency and as outlined in the
DEFRA/Environment Agency Land Contamination Risk Management Guidance (LCRM) [18].

The LCRM provides a technical framework for identifying and remediating contamination through the
application of a risk management process. The assessment involves the development of a conceptual site
model (CSM) which describes the source-pathway-receptor relationship between potential sources of
contamination and associated contaminants from both on-site and off-site sources, receptors to such
contamination and potential pathways between the two. If all three are present or considered likely to be
present, they are described as PCLs which can be subject to the risk assessment process.

The question of whether risk is unacceptable in any particular case involves scientific and technical
assessments together with appropriate criteria by which to judge the risk and conclude the level of risk which
would be unacceptable.

The assessment framework and guidance given within the LCRM has been applied to this Preliminary Risk
Assessment (PRA). The PRA comprises a desk study review, development of a preliminary CSM (pCSM), and
a qualitative risk assessment.

It should be noted that under current health and safety legislation, construction and maintenance workers are
required to carry out appropriate risk assessments and instigate appropriate mitigating measures to protect
themselves, other human receptors and the environment from contamination which may be present. Such
risks must be adequately mitigated by the measures required under current legislation, specifically the
Construction Design Management (CDM) Regulations [19] which requires that potential risks to human health
and the environment from construction activities are appropriately identified and all necessary steps taken to
eliminate / manage that risk. On this basis, it been assumed that personal protective equipment (PPE) and
health and safety best practices will be adopted during the construction works and acute risks to construction
workers / site visitors have therefore not been considered as part of this assessment.

8.2. Preliminary Conceptual Site Model

8.2.1. Potential Contamination Sources

Based on the historical maps and the desk study information summarised in Section 3, the following potential
sources of contamination have been identified. The list of activities and contaminants of concern listed should
not be considered exhaustive and provides a guide to the likely range of contaminants which may be present
at or surrounding the site.

8.2.1.1. On-site

Historical and current potentially contaminative activities which could give rise to contaminants in, on, or under
the ground comprise:

e Made Ground comprising localised residual contamination from construction of existing carriageway,
infrastructure and residential properties;

e Localised spills/leaks of oils on the carriageway / driveways / gardens;

e atmospheric fall out of exhaust contaminants from road traffic comprising inorganics and heavy metals;
and,

e potentially contaminated perched water/groundwater underlying the site.

8.2.1.2. Off-site

Contaminants from off-site sources would have to migrate to the site, generally in windblown, soil-derived dust,
entrained in surface water run-off, in migrating groundwater and as migrating ground/landfill gas and vapours.
Potential off-site sources of contamination which may have affected or affect the sites include:
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e surface water and road run-off from Caenant Terrace carriageway which may contain hydrocarbons and
heavy metals;

o localised spills/leaks of oils and fuels from locomotives using the adjacent railway; and,
e potentially contaminated groundwater associate with off-site industry (colliery).

8.2.2. Potential Receptors to Contamination

The potential receptors depend upon the current and proposed end use of the site. The site comprises a road
and residential properties. On this basis, the following receptors have been identified as having potential for
impact.

8.2.2.1. Human
Potential human receptors are considered to comprise:

e on-site users (pedestrians);
e on-site users (future maintenance workers); and,
e Off-site users (occupants / users of adjacent residential properties / leisure facilities).

It has been assumed that personal protective equipment (PPE) and health & safety best practices will be
adopted during the construction works and therefore acute risks to construction workers / site visitors have not
been considered further.

8.2.2.2. Controlled Waters

Potential controlled waters receptors are considered to comprise:

e surface watercourses (unnamed culverted watercourse — tributary of the River Neath);
e groundwater within the superficial (Glacial Till) Secondary Undifferentiated Aquifer; and,
e groundwater within the bedrock (Pennant Sandstone Formation) Secondary A Aquifer

8.2.2.3. Property

Potential property receptors are considered to comprise:

e Existing and future below ground infrastructure (drainage); and,

o Off site adjacent properties (residents, commercial / leisure properties).

8.2.3. Potential Pathways

The potential pathways depend upon the current and proposed end use of the site. The two sites predominately
comprise open fields and woodland and are proposed to be used for surface water storage with infrequent
access for maintenance only. On this basis, the following potential pathways have been identified.

8.2.3.1. Human Health

The identified human receptors could be exposed to potential contamination through the following pathways:
e dermal contact / ingestion / inhalation of contaminants in soil and soil-derived dust;

e dermal contact / ingestion of contaminants in groundwater within excavations; and,

o off-site migration of contaminants in soil derived dust and run-off followed by dermal contact / inhalation /
ingestion.

8.2.3.2. Controlled Waters

The identified controlled waters receptors may be affected by potential contamination by the following
pathways:

e leaching or dissolution of contaminants in soils and subsequent migration of contaminants in groundwater;
e vertical migration of dissolved phase contaminants to the underlying groundwater;

e lateral migration of dissolved phase contaminants in groundwater to surface water;

o lateral migration of dissolved phase contaminants via preferential pathways such as drains; and,

e migration of contaminants in surface water runoff.
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The identified property receptors may be affected by the following pathways:

e direct contact of contaminated soils/water with infrastructure, services and structures and subsequent

chemical attack;

e direct contact of migrating contaminated groundwater within infrastructure, services and structures; and,

8.3.

Preliminary Risk Assessment

In order to identify PCLs to human health, controlled waters and property, a preliminary CSM has been
produced and is summarised in Table 8-1. A preliminary qualitative assessment of the identified PCLs has
been undertaken, in accordance with the CIRIA C552 report [20], with the PCLs given a risk rating based on
the current condition of the proposed works areas and the proposed end use.

Table 8-1 - Preliminary Conceptual Site Model

Source Receptor Pathway Potential Probability Risk
Consequence
On-site On site users | Dermal Medium Unlikely Low
Made Ground of the road contact / The site is a
comprising (pedestrians) | ingestion / residential street
localised residual inhalation of comprising
contamination contaminants hardstanding roads
from construction in soil and and pavements which
of existing soil-derived are accessed
carriageway, dust infrequently by
infrastructure and transient pedestrians
residen_tial accessing residential
proper.tles. May properties and leisure
comprise a range facilities. Therefore, it
of inor_ganic and is unlikely that site
organic users will come into
contaminants; contact with soil or soil
Localised derived dusts.
spills/leaks of oils There will be short
on the carriageway term exposure of soils
/ driveways / during construction
gardens; although best practice
atmospheric fall site management
out of exhaust procedures are likely
contaminants from to be implemented
road traffic which will minimise
comprising s_hort term exposure
inorganics and risk.
heavy metals; and, Post works,
potentially hqrdstanding will be
contaminated reinstated
perched On-site future | Dermal Medium Unlikely Low
\l:vr?éirrllglirr?grtﬁ(\;v:[tir maintenance | contact / Current and future
- | workers ingestion / maintenance on the
inhalation of culvert may require
contaminants localised excavation
in soil and with potential for
soil-derived workers to come into
dust direct contact with
dermal soils or inhale soll
contact / derived dusts.
ingestion of
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contaminants
in

This work is likely to
be short term and

groundwater infrequent. Works will
within be risk assessed and
excavations best practice controls
are likely to be used
(e.g. gloves, and
protective clothing)
minimising potential
for exposure.
Off-site users | Off-site Medium Unlikely Low
of residential | migration of The current and future
properties contaminants site condition is
and leisure in soil derived understood to
facilities dust and run- comprise hardstanding
off followed by and therefore soils will
dermal be encapsulated
contact / beneath removing the
inhalation / potential for
Ingestion generation of soil
derived dusts.
Surface water | Lateral Medium Likely Moderate
in the on-site | migration of The site comprises a
culvert dissolved drainage culvert
Egﬁtsaeminants carrying a surface
N watercourse.
groundwater T_herefore, wor_ks are
10 surface I|I_<ely to result in _
water d|st_urbance of _sons
during excavation and
lateral construction which
migration of may result in the
dissolved release of
phase contaminants in
contaminants unsaturated Made
via Ground soils with
preferential potential migration to
pathways surface water.
suc_h as Site best practice
drains procedures require
migration of implementation of
contaminants mitigation to prevent
in surface silt entering the
water runoff. watercourse.
However, as works will
be taking place within
the watercourse and
based on the available
information, the risk
cannot be completely
discounted.
Groundwater | Leaching or Medium Likely Moderate
in the dissolution of The site is underlain
underlying | contaminants by Glacial Till which is
superficial in soils and classified as a
subsequent Secondary
migration of
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and bedrock

contaminants

Undifferentiated

aquifers in Aquifer. The works are
groundwater likely to result in
vertical dist_urbance of _soils
migration of during excavation and
dissolved construction which
phase may result in the
contaminants release of
to the contaminants in
underlying unsaturatepl Mgde
groundwater: Grounpl sm!s WIFh
potential migration to
groundwater.
Existing and Df'rECt contact | wjild Unlikely Very Low
future below | ©
ground contaminated bC;:)r\?vn;%rl\JorI];uture
infrastructure \?vcl)tl:f fwater infrastructure is
T,
services and .
structures and approprl_ate standards
subsequent fo_r the site to
chemical wn_hstand_attack from
attack soil chemistry.
Off-site On-site future | Dermal Medium Unlikely Low
surface water and maintenance _COI’lta(?t / Potentially
road run-off from workers mgestlo_n of contaminated
Caenant Terrace _Contammants groundwater may
carriageway which in migrate to the site
may contain groundwater from off-site sources
hydrocarbons and within (colliery, infilled
heavy metals; excavations ground of unknown
localised provenance) with the
spills/leaks of oils potential for direct
and fuels from contact In excavations.
locomotives using This work is likely to
the adjacent be short term and
railway; infrequent. Works will
potentially be risk assessed and
contaminated best practice controls
groundwater are likely to be used
associate with off- (e.g. gloves, and
site industry protective clothing)
(colliery). minimising potential
for exposure.
Surface water | Lateral Medium Low Likelihood Moderate
in the on-site Eg&:‘/‘;g of Potentially / Low
culvert contaminated
phase

contaminants
in
groundwater
to surface
water

migration of
contaminants

groundwater may
migrate to the site
from off-site sources
(colliery, infilled
ground of unknown
provenance).

The depth to
groundwater is
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in surface
water runoff

currently unknown but
if the on- site
watercourse is in
hydraulic continuity
with groundwater
there is the potential
for migration of
contaminants into
surface water.

Existing and
future below
ground
infrastructure

8.4. Waste Classification and Material Reuse

Direct contact
of migrating
contaminated
groundwater
within
infrastructure,
services and
structures

Mild

Unlikely

Current and future
below ground
infrastructure is
assumed to have been
/ will be constructed to
appropriate standards
for the site to
withstand attack from
soil chemistry.

Very Low

If material is proposed to be removed or re-used off-site or reused on-site as part of the works, it will require
appropriate classification and / or sorting to demonstrate suitability. The actual material to be excavated should
be analysed and assessed as suitable for reuse by assessing potential risk to human and controlled water
receptors. There should also be a clear requirement for reuse in the scheme design and may require
consideration as part of a materials management plan or U1 exemption. It is the Contractor’s responsibility to
appropriately classify material excavated and ensure adequate testing is completed.
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9.

Geotechnical Risk Register

Table 9-1 — Geotechnical risk matrix
Risk Probability (P)

Risk Impact (1)
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Risk Rating (R)

1 | Highly Unlikely 1 | Verylow 1 | Trivial

2 | Unlikely 2 | Low 4 | Tolerable
3 | Low likelihood 3 | Medium 9 | Substantial
4 | Likely 4 | High 16 | Intolerable
5 | Highly Likely 5 | Very high 25 | Intolerable
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Table 9-2 — Geotechnical risk register
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Hazard Impact Initial Risk Mitigation Measures Risk after Residual Risk
Rating mitigation
P | R P | R
Damage to Injury to site personnel. 4 5 1] 20 Ground penetrating radar survey and hand 2 5 | 10 | Temporary exposure of
underground services dug pits carried out as part of the ground services within trench
Compensation events for residents left without investigation to dete.rmlne and record all
power, water, etc . services. .
Excavations to be planned and major
construction activities undertaken away from
areas of known high service density.
All known services to be marked on the
highway prior to breaking ground.
Services to be exposed within excavation for
as little time as possible before backfill
Unforeseen ground Re-design, increased cost and delay in works. | 3 2 6 Carry out ground investigation to determine 1 2 2 None anticipated
conditions ground conditions. Design culvert
foundation taking into account the results of
the GI
Excavate and replace any soft spots.
Unexpected Redesign, construction delays, increased cost | 4 | 3 | 12 | Undertake appropriate ground investigation | 4 | 2 | 8 | Appropriate dewatering
groundwater to determine if any groundwater present. scheme shall be
conditions (elevated or Use Gl to determine design groundwater implemented to lower
seepage) level and undertake the design based on the ground water levels
this data. and facilitate
construction activities.
Potential Localised contamination in Made Groundand/ | '3 | 4 | 12 | Investigate potential contamination sources | 2 | 4 | 8 | Localised pockets of
contamination in soils | Or groundwater associated with on site as part of the ground investigation and contamination during
or groundwater hls_torlcal cons_tructlon or o_n-sﬂe migration from provide the data to the contractor. construction.
adjacent off-site commercial sources (e.g. .
; Site personnel to undergo toolbox talk on the
colliery and garages). i L
] - ) ) potential presence of contamination. .
Potential mobilisation of contaminants in btai | f i | f
unsaturated Made Ground soils with migration © tain  samples of solls to analyse for
potential risks to human health and controlled
to surface watercourses or groundwater. waters
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Implement best practice site procedures to
prevent migration of potential contaminants
or silt into surface watercourses or
groundwater.

ATKINS
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Presence of
encountering Asbestos
Containing Material
(ACM)

Risk to health of site workers if ACM is
disturbed during temporary works. Resulting in
the site classification being uplifted.

12

Ensure the risk is briefed to all site personal
and that adequate mitigation measure are in
place for removal if required.

All site personnel to undergo toolbox talk to
highlight the risk of ACM.

Positive identification
does not remove the
risk of exposure
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Appendix A. Location Maps

A.l. Site Location Plan
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A.2.  Utilities Map
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Appendix B. Geological Maps

B.1. Superficial Geology
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B.2. Bedrock Geology
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Appendix C. Historic Borehole Records

C.1. Borehole Data

Groun | Asphalt Made Ground Alluvium

Ref SVater '(I'mog) Depth (Bn?)se Depth (Trz)p Depth I(Sn?)se Depth (Trg)p Depth (Bn?)se Depth
Level

HPO1 0 1.2

HPO02 0 0.06 0.06 0.75

HPO3 0 0.08 0.08 1.1 11 2

HPO4 | 1.1 0 0.06 0.06 1.2

HPO5 0 0.07 0.06 1.2

WS01 0 1.9 1.9 3.3

WS02 0 0.07 0.07 0.9 0.9
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Appendix D. Envirocheck Report
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Index Map

For ease of identification, your site and buffer have been split into Slices,
Segments and Quadrants. These are illustrated on the Index Map opposite
and explained further below.

Slice

Each slice represents a 1:10,000 plot area (2.7km x 2.7km) for your site and
buffer. A large site and buffer may be made up of several slices (represented
by a red outline), that are referenced by letters of the alphabet, starting from
the bottom left corner of the slice "grid". This grid does not relate to National
Grid lines but is designed to give best fit over the site and buffer.

Segment

A segment represents a 1:2,500 plot area. Segments that have plot files
associated with them are shown in dark green, others in light blue. These are
numbered from the bottom left hand corner within each slice.

Quadrant

A quadrant is a quarter of a segment. These are labelled as NW, NE, SW,
SE and are referenced in the datasheet to allow features to be quickly located
on plots. Therefore a feature that has a quadrant reference of A7NW will be
in Slice A, Segment 7 and the NW Quadrant.

A selection of organisations who provide data within this report:
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British
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Map data
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Envirocheck reports are compiled from 136 different sources of data.

Client Details
Mr J Dyke, Atkins Ltd, Longcross Court, 47 Newport Road,
Cardiff, CF24 0AD
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National Grid Reference: 272720, 197480
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Appendix E. Unexploded Ordnance

Map Centre: 272748,197482 |

- =

a O Dryrmiena Faem

. High: Areas indicated as having a bombing density of 50 bombs per 1000acre m miltary @ industry UXO find
or higher. s
Moderate: Areas indicated as having a bombing density of 15 to 49 bombs @ a Luftwaffe
. per 1000acre. transport dock X targets
Low: Areas indicated as having 15 bombs per 1000acre or less. utilities ﬂ Bombing decoy other
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Appendix F. CONZ29M Coal Mining Report
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Appendix G. Factual Report
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