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Executive�Summary�

Proposed�Development�

The�proposed�development�comprises� is� for�a�SRF�(solid�Recovered�fuel)/�RDF�(refuse�derived�fuel�
production�facility.��

Investigation�

Site�works�were�undertaken�by�Enzygo�Ltd.�in�May�2015,�together�with�a�desk�study,�monitoring�and�
preliminary�soil�infiltration�testing.��

Ground�Conditions�

Ground� conditions� were� noted� to� comprise� Made� Ground� over� glacial� fluvial� sandy� gravel.�
Groundwater�was�not�encountered.�

Contamination�

No�evidence�of�contamination�has�been�identified�from�the�desk�study�or�ground�investigation.�

Mining�Risk�

The� risk� of� shallow�mining� has� been� dismissed� however� there� is� a� shaft� on� site� which� has� been�
appropriately�covered�and�infilled,�however�a�11m�no�building�exclusion�zone�should�be�established�
from�the�edge�of�the�shaft.�

Foundations�

Piled�foundations�are�recommended,�however�local�obstruction�may�be�encountered�(timber�props)�
which� will� result� in� pre� excavation� works� before� piling.� The� piles� are� likely� to� extend� into� the�
underlying�sandy�gravels�proved�below�3.50m�bgl,�however�further�deep�boreholes�are�likely�to�be�
required�by� the�piling�contractor� in�order� to�confirm�piling�parameters.�Given�the�thickness�of� the�
Made�Ground�a�suspended�floor�slab�is�recommended.�

Re�use�of�Materials�

Made�Ground�is�not�considered�suitable�for�re�use�as�an�engineered�fill.��

Pavement�Design�

A�design�CBR�of�20%�is�recommended�for�the�underlying�natural�materials.�Soils�are�not�considered�
to�be�frost�susceptible.��

Buried�Concrete�

It�is�considered�that�Class�AC�1s�conditions�of�Special�Digest�1�can�be�used.�

�
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Drainage�

Given� the� thickness� of� Made� Ground� soakaway� drainage� is� recommended� below� this� within� the�
sandy�gravels�with�a�soil�infiltration�value�of�1.9E�03m/s.�

Gas�and�Radon�

No�radon�protection�measures�are�required.�Based�on�the�anecdotal�evidence�from�the�adjacent�site�
gas�monitoring�should�be�undertaken�to�confirm�that�presence�of�gas�underneath�the�site.�

Further�works�

Deep�boreholes�will�be�required�to�confirm�piling�parameters�and�the�gas�regime�across�the�site.�

The�mine�shaft�cap�should�be�surveyed�so� it�can�be�demonstrate�rather�that� it�here� is�no�building�
zone�around�the�shaft�cap.�
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1.0 INTRODUCTION�

Background��

1.1 Enzygo� Limited� has� been� commissioned� by� Hazrem� Ltd� to� prepare� a� Phase� II� Geo�

environmental�Report� for� a�proposed� SRF� (solid�Recovered� fuel)/�RDF� (refuse�derived� fuel�

production�facility,�at�Nine�Mile�Point�Industrial�Estate,�Caerphilly,�NP11�7HZ.��

Proposed�Development��

1.2� An� initial�existing�site�Layout�plan�has�been�provided.� �This�has�been� incorporated� into�the�

site�location�plan�included�in�the�Drawing�section�of�this�report.�

Objectives�

1.3� The�objectives�of�the�study�are�to:���

� Review�historical�plans,�geology,�hydrogeology,�site�sensitivity,�and�mining�records�in�

order�to�complete�a�Desk�Study.� �A�Groundsure�report�has�been�provided,�a�copy�of�

which�is�included�in�Appendix�A;��

� Review� the� coal�mining� report� and�mine� abandonment� plans� for� the� site.� Copies� of�

which�are�given�in�Appendix�B;�

� Review�available�BGS�logs�for�the�site�and�the�surrounding�area.�Copies�of�which�are�

given�in�Appendix�C;��

� Undertake�a�targeted�ground�investigation�for�the�proposed�development;�

� Assess� the� implications� of� any� potential� environmental� risks,� liabilities� and�

development�constraints�associated�with�the�site� in�relation�to�the�future�use�of�the�

site�and�in�relation�to�off�site�receptors;�and�

� Provide� a� factual� and� interpretative� report� relating� to� the� desk� study� and� site�

investigations.� Provide� a� revised� conceptual� model� and� recommendations� on� any�

potential�development�issues�and�mitigation�measures,�where�appropriate.�

� Provide�geotechnical�recommendations�in�relation�to�foundations�and�infrastructure.�

Risk�Classification�

1.4� Where� adverse� risks� from� ground� instability� are� identified� these� are� discussed�within� the�

report.�
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2.0 SITE�SETTING�

� Site�Description��

Item� Description�

Site�Address�
Land�at�Nine�Mile�Point�Industrial�Estate,�Caerphilly,�NP11�7HZ�

National�Grid�Reference�
Centre�of�the�site�ST�1922691293.�

Current�Site�Description�

2.1� The� following� site� description� has� been� compiled� from� the� current� maps� and� aerial�

photographs.�

2.2� The� site� is� currently� undeveloped� and� has� a� number� of� trees� and� vegetation� within� and�
around�it.�

2.3� The�western�edge�containing�trees�is�raised�upon�a�bank,�the�rest�of�the�site�is�relatively�flat�
with�small�undulations.�

2.4� There�site�is�bordered�by�an�industrial�unit�to�the�east�and�roads�to�the�south�and�west.�

2.5� Across�the�road�to�the�west�there�are�a�number�of�industrial�units�and�a�car�park.��

2.6� To�the�north�and�south�of�the�site�across�the�adjacent�road�is�an�area�of�woodland.��

2.7� The�Sirhowy�Rivers�runs�parallel�to�the�southern�boundary�of�the�site�beyond�the�woodland.��

2.8� A�area�of�gravel�located�on�the�site�is�understood�to�be�former�soakaway.�

2.9� To�the�north�of�the�site�there� is�coal�shaft.�Base�on�the�walkover�this�may�be�marked�by�a�
change�in�vegetation.�

Surrounding�Area�

2.10� Land�uses�surrounding�the�site�are�summarised�as�follows:���

Direction� Land�Use�

South�� Road,�Woodland�and�River.�

East� Industrial�units�and�a�car�park.�

West� Road�and�industrial�units.�

North� Road�and�woodland.�
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2.11� The�geotechnical�risks�for�the�site�are�associated�with�the�disused�mine�shaft�located�within�

the�northern�section�of�the�site�and�the�adjacent�mine�shaft�located�to�the�north�east�of�the�

site�and�the�potential�Made�Ground�across�the�site�associated�with�the�spoil�from�the�mine.�.��
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3.0� SITE�HISTORY�

3.1� A� review� of� historical� Ordnance� Survey� maps� and� information� pertinent� to� the� site� and�

within�a�250m�radius�is�summarised�below:���

Potentially�Contaminative�Historical�Land�Use�

Map�
Edition�

Site� Surrounding�Area�

1879�
1901�

North�part�of�the�site�is�shown�as�woodland.�
A�Tramway�is�shown�dissects�the�site�from�
the�east�to�the�west.�The�southern�part�of�
the�site�and�to�the�south�of�the�tramway�is�
open�fields�with�four�drains�draining�south�
into�a�further�drain�which�drains�south�into�
the�River�Sirhowy�located�on�the�southern�
boundary�of�the�site.�A�footpath�is�shown�on�
the�northern�boundary�of�the�site�and�
trending�west�east�across�the�site.�

Unreferenced�Road�50m�N.�Glan�yr�Afon�Farm�
20m�S.�Open�fields�surround�the�site.�Railway�
shown�120m��S.�

1916�
1920�

The�site�comprises�Nine�Mile�Point�Colliery�
shown�to�the�north�of�the�site.�A�mine�shaft�
is�shown�in�the�northern�part�of�the�site.�
Railway�siding�are�shown�to�the�south�of�the�
colliery�buildings�and�central�part�of�the�site�
and�spoil�heaps�to�the�south.��

Old�tramway�shown�90m�NE�of�the�site�
connecting�to�two�quarries�the�closest�is�240m�
NE.�The�main�Nine�Mile�Point�Colliery�buildings�
are�shown�0m�N�and�E.�With�two�additional�mine�
buildings�within�the�site.�These�are�thought�to�be�
associated�with�the�mine�shafts�and�the�railway�
collection�and�delivery�areas.��Two�further�shafts�
are�showing�10m�E�and�80m�E.�A�water�reservoir�
is�shown�100m�NW�associated�with�the�mine.�
Tanks�are�shown�50m�NW.�

1938�
1948� No�significant�changes� Spoils�heaps�are�shown�to�the�south�west�of�the�

site�supplied�by�an�aerial�ropeway�from�the�mine.�

1960�
1965�

An�additional�building�associated�with�the�
railway�siding�is�shown�in�the�central�western�
part�of�the�site.�A�drain�is�shown�in�the�north�
western�part�of�the�site�flowing�to�the�east.�
Numerous�spoil�heaps�and�Made�Ground�are�
shown�to�the�south�of�the�site�and�in�
between�the�main�railway�siding�and�building�
to�the�north�and�the�river�to�the�south.�
Pylons�are�shown�coming�into�the�site�from�
the�west.�Google�records�indicate�that�the�
colliery�closes�in�1964.�

The�tanks�are�not�shown.�Further�spoil�heaps�are�
shown�on�the�former�open�filed�and�Glan�yr�Afon�
farm�0m�S�of�the�site�and�are�connected�to�the�
mine�by�aerial�conveyors.�The�entire�area�to�the�
south�of�the�mine�buildings�up�to�in�excess�of�
250m�is�shown�as�spoils�heaps.��

1974�

No�mine�or�shafts�are�shown.�The�entire�site�
has�been�re�graded�and�is�shown�as�level�site�
with�a�road�embankment�to�the�N�and�the�
stepped�embankment�to�the�south�with�track�
running�west�to�east.�The�River�Sirhowy�has�
been�diverted�to�be�50m�S�of�the�site.�A�track�
is�shown�to�dissect�the�site�from�the�NW�to�
the�E.�

The�areas�has�been�re�graded�to�form�a�plateau�
between�the�road�to�the�north�and�the�newly�
diverted�river�coarse�to�the�south.�

1982� The�track�is�not�shown.�

The�eastern�and�southern�boundaries�of�the�site�
are�shown�by�roads.�The�previous�track�is�no�
longer�shown.�The�undeveloped�parcel�of�land�to�
the�east�of�the�site�which�was�also�re�graded�as�
part�of�the�redevelopment�works�is�now�occupied�
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by�three�factories.��

1988� Site�is�shown�as�part�of�the�Nine�Mile�Point�
Industrial�Estate��

The�eastern�road�is�shown�as�Green�Meadow�
road�and�the�southern�road�shown�as�Heol�Tir�
Ton.�A�new�Industrial�building�with�associated�car�
parking�to�the�north�is�shown�50m�E�of�the�site.�
An�electrical�substation�is�shown�50m�SE�of�the�
site.�Further�industrial�units�are�shown�100m�E.��

1993� No�changes.�

The�industrial�unit�to�the�east�has�enlarged�and�
now�extends�up�to�0m�E�of�the�site.�The�Industrial�
unit�to�the�west�has�also�enlarged�to�the�south�
and�west.�

2002�

A�small�area�of�land�on�the�eastern�boundary�
of�the�site�has�been�cornered�off�opposite�
the�access�road�to�the�adjacent�industrial�
estate�on�the�western�boundary�of�the�site.�
Google�images�indicate�the�re�graded�land�
for�the�site�has�been�subject�to�the�drainage�
system�which�drains�the�site�into�a�drain�
running�down�the�eastern�boundary�of�the�
site.�Google�images�of�the�2010�also�show�
clearly�differing�vegetation�growth�indicating�
the�possible�position�of�a�mine�shaft�cap�
underneath.�

No�significant�changes�

2010�
2014�

The�small�area�of�land�shown�on�the�western�
boundary�of�the�site�is�not�shown.�� No�changes�

3.2� There� is� a� low� risk� associated�with� the� colliery� 500m� south�of� the� site� and� any� associated�

workings�underneath�the�site.�There�is�a�moderate�risk�given�the�presence�of�a�shaft�on�the�

site�and�a�shaft�close�to�the�site.�The�colliery�is�shown�as�accessing�the�coal�from�shafts�and�

not�from�the�surface.�It�is�therefore�likely�that�the�depth�of�the�workings�will�be�in�excess�of�

30m�at�the�site.��

3.3� There�is�a�low�risk�associated�with�the�previous�drains�and�tramway�across�the�site�given�the�

considerable� regarding� of� the� site� during� the� life� time� of� the� mine� and� the� age� of� these�

features.�

3.4� There� is� a� low� risk� associated� with� the� potential� for� Made� Ground� associated� with� spoil�

across�the�site�being�used�as�part�of�the�re�grading�exercise�during�the�1970’s.�

3.5� There�is�moderate�risk�associated�with�the�backfill�and/or�treatment�of�the�shafts�which�will�

require�further�clarification.�

3.6� No�other�significant�risks�are�identified.�

3.7� Ground�instability�risks�assessed�within�mining�working�section�in�Section�4.��
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4.0� ENVIRONMENTAL�SETTING�

Ground�Conditions�

4.1� The� British� Geological� Survey� (BGS)� indicates� that� the� site� is� underlain� by� the� following�

geological�sequence:�

Geological�Unit� Type� Description� Aquifer�Classification�

Drift.�

Glaciofluvial�
Deposits.�(northern�

section)�
Sand�and�Gravel.�

Secondary�(A).

Alluvium�(southern�
section).�

Clay,�Silt,�Sand�and�Gravel�
Secondary�(A).�

Solid.� Birthdir�Member.�
Sandstone�with�mudstone�and�

coal�bands�at�depth.�
Secondary�(A).�

4.2� Made�Ground� has� not� been� recorded� in� the�Groundsure� information,� however� re�grading�

has�been�encountered�across�the�site�associated�with�the�closure�of�the�mine�post�1964.�It�is�

therefore�likely�that�substantial�Made�Ground�is�present�across�the�site�and�this� is� likely�to�

be�associated�with�the�spoil�heaps�from�the�mine.���

4.3� There�are�no�records�of�landslip�within�500m�of�the�site.��

4.4� Records� of� background� soil� chemistry� do� not� show� any� elevated� concentrations,� however�

this�does�not�take�into�account�the�likely�presence�of�Made�Ground�on�the�site.��

4.5� BGS�boreholes� records� for� the�site�and�the�surrounding�area� indicate� the�presence�of�coal�

seams�at�depths�ranging�from�150m�to�410m.�Based�on�these�records�the�coal�seams�range�

in�thickness�from�1m�to�2m�thick.�

4.6� A� fault� line� is� shown� to� dissect� the� site� from� the� north� east� to� the� south� west.� The�

displacement�is�unknown�however�it�has�been�recorded�in�the�shaft�records�for�the�mine.��

Groundwater�

4.7� The�recorded�permeability�of�the�drift�geology�is�very�low�to�very�high�reflecting�the�variable�

nature�of�the�materials�with�the� low�permeability�reflecting�the�cohesive�Alluvium�and�the�

high� permeability� reflecting� the� Glaciofluvial� deposits.� � The� recorded� permeability� of� the�

solid�geology�depends�on�the�classification�as�a�sandstone,�siltstone�or�mudstone�and�varies�
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accordingly�from�high�to�moderate�and�has�fracture�flow�type.�The�permeability�of�the�solid�

materials�underneath�the�site�are�dominated�by�the�sandstone�and�is�generally�high.�

4.8� The�Ground�Sure�Report�shows�the�site�to�be�outside�of�any�Source�Protection�Zones.��

4.9� There�are�no�groundwater�abstraction�licenses�within�500m�of�the�site.��

4.10� BGS�records�show�the�site� to�have�a� low�risk� to�groundwater� flooding�based�on�geological�

conditions.� Historically� this� is� likely� to� be� associated� with� the� Alluvium� and� the� previous�

water�coarse�to�the�south�of�the�site,�however�the�site�has�been�subject�to�substantial�land�

raising�associated�with�the�regarding�of�the�site�post�mine�closure.�

Coal�Mining

4.11� The�ground�sure� report�has� identified�coal�working�associated�with� the�site.�A�coal�mining�

report�was�obtained�and� is�given� in�Appendix�C.�The�Coal�Mining�report� indicates� that� the�

site� is�underlain�by�5�coal�seams�at�shallow�depths�ranging�from�150m�to�410m�depth�and�

last�worked� in� 1962� to� 240m�depth� and� last�worked� in� 1962,�which� links� to� the� collieries�

closure�in�1964.�The�Coal�Authority�has�concluded�that�any�ground�movements�from�these�

coal�workings�should�have�stopped.��

4.12� The�Coal�Mining�report�indicates�that�there�are�two�coal�mine�entries/shafts�within�20m�of�

the�site.��

4.13� The� first� shaft� is� located� within� the� site� (Ref� 319191�0010)� and� was� originally� filled� with�

washery�shale�in�1965�and�covered�with�a�reinforced�cap�in�1970.��

4.14� The� second� shaft� is� located� 10m� east� of� the� site� (319191�002)� was� conveyed� to� Islwyn�

Borough�council�in�1971.��

4.15� Further�records�obtained�from�the�Coal�Authority�(Shaft�Plan�and�data�sheets)�indicates�that�

both� the� shafts� were� backfilled� with� shale� and� both� have� a� reinforced� concrete� cap�

constructed�in�1970.�A�copy�of�the�Shaft�Plan�and�Data�sheets�are�included�in�Appendix�C.�

4.16� Mine�abandonment�plans�from�the�coal�authority�include�shaft�borehole�records�of�the�site,�

indicating�that�the�shafts�identified�are�up�to�6.4m�diameter�and�are�referenced�as�west�and�

east� shaft.� A� further� shaft�was� also� sunk� further� to� the� east� of� the� site� to� access� coal� at�

deeper�depths�including�the�Rock�Vein.�The�shaft�records�also�indicates�a�superficial�material�

thickness�of�11�yards�(10.9m).��

4.17� The�mining�abandonment�plans�also�show�the�extent�and�depth�of� the�working�associated�

with� each� seam� located� in� the� shaft� records.� Copies� of� the�mine� abandonment� plans� are�
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given� in�Appendix�D.�Based�on�these� the�workings�are�shown�at�depths� in�excess�of�150m�

depth�and�associated� the�Black�Vein,�Meadow�Vein,�Rock�Vein,�Big�Vein,� and� Lower�Black�

Vein�all�of�which�are�below�150m�depth.�Historical�information�indicates�that�the�colliery�is�

shown�as�disused�in�1964,�which�is�why�the�coal�mining�report�has�reported�as�last�workings�

date�of�1962.�

4.18� Further� information� was� also� collected� from� the� BGS� and� includes� two� boreholes� logs�

associated�with�the�shaft� records�recorded�by�the�Coal�Authority.�The�records� for� the�Coal�

Authority�are�clearer�and�have�therefore�been�used�instead.�Copies�of�these�shaft�records/�

logs�are�given�in�Appendix�D.�These�logs�confirm�the�presence�of�coal,�with�the�Lower�Black,�

Black� and�Meadow� veins� shown� below� 150m� depth� and� being� the�main� seams.� A� higher�

seam� is� also� shown�at� depths� of� approximately� 90m�bgl� however� given� the� thickness� less�

than�one�yard� it� is� considered� that� this�was�not�worked.�This� information� ties�up�with� the�

depth� recorded� in� the� Coal� Mining� report� of� approximately� 150m� bgl� indicating� that� the�

lower�seams�have�been�worked.�

4.19� Given�the�depth�of�the�worked�coal�seams�(in�excess�of�150m�deep)�and�the�thickness�of�the�

seams�up�to�2m�thick,�the�recorded�thickness�of�the�superficial�materials�(11m)�any�collapse�

or�Ground�surface�movements�of�these�deeper�workings�should�not�affect�the�surface�and�

any�movement�should�have�ceased.��

4.20� The� remaining� risk� is� associated�with� the�presence�of� the� coal� shaft�within� the� site.� It� has�

been�confirmed�that�these�has�been�backfilled�with�shale�and�a�reinforced�cap�constructed�

above�the�site.�The�positon�of�this�shaft�will�need�to�be�confirmed�on�site�to�allow�a�no�built�

zone�to�be�established�around�the�shaft.��

4.21� Based� on� the� thickness� of� the� superficial� materials� (11m)� and� the� diameter� of� the� shaft�

(6.5m)� and� a� 45� degree� repose� angle� from� the� superficial/� bedrock� interface� as�

recommended�in�Ciria�Special�publication�32�(Construction�over�abandoned�mine�workings)�

it�is�recommended�that�a�14.25m�no�construction�zone�is�given�from�the�centre�of�the�shaft.��

4.22� There�has�no�recorded�subsidence�in�the�area.�

4.23� There�is�no�record�of�a�mine�gas�emission�requiring�action�by�the�Coal�Authority.�

Non�Coal�Mining�and�Cavities�

4.24� There�are�no�recorded�non�coal�mining�activities�within�1000m�of�the�site.�

4.25� There�are�no�recorded�cavities�within�1000m�of�the�site.�
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� Ground�Workings�

4.26� There�are�no�active�ground�workings�within�250m�of�the�site.�

4.27� The�following�historic�ground�workings�are�identified�within�250m�of�the�site:�

Details� Distance� Notes�

Colliery,�refuse�
heaps,�reservoir�
and�old�shafts�

On�site�to�235m�E��

All�are�associated�with�the�colliery�and�the�
regarding�of�the�site�and�are�of�low�risk�to�the�site.�
A�site�investigation�is�required�to�confirm�the�
thickness�of�the�regarded�Made�Ground�(former�
spoil�heaps).�

Disused�quarry� 240m�E�
Dismissed�in�the�historical�section�based�on�
distance�to�the�site.�

4.28� No�new�risks�are�identified�from�the�ground�workings.�

Hydrology�

4.29� There�are�no�water�courses�on�the�site.��

4.30� A�Primary�River�called�the�River�Sirhowy�is�located�73m�south�of�the�site.�This�was�redirected�

in�the�1970’s�from�it�former�its�former�course�within�the�south�of�the�site.�A�river�quality�of�

this� river�has�been� recorded�1410m�east�downstream�of� the� site�with�a� general�biological�

quality�grade�B�(Good)�in�2008�and�a�general�chemical�quality�grade�B�(Good)�in�2008.�

4.31� Environment�Agency�records�show�that�the�site�is�not�located�within�a�flood�zone.��

Radon�Risk�Potential�

4.32� The�Groundsure�GeoInsight�Report� indicates�that�the�site� is�outside�a�Radon�Affected�Area�

therefore�no�protective�measures�are�necessary.����

Natural�Hazards�Finding�

4.33� BGS�information�presented�within�the�Groundsure�Geoinsight�report�identifies�the�following�

Ground�hazards:�

�

�

�

�
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Hazard� Risk�Designation�(Groundsure)�

Coal�Mining� Risk�of�instability�identified��

Collapsible�Ground� Negligible�to�very�low�

Compressible�Ground� Negligible�to�moderate�to�high.�

Ground�Dissolution� Null.�

Landslide� Very�Low.�

Running�Sand� Very�Low�to�Low.�

Swelling�/�Shrinking�Clay� Negligible�to�Very�low.�

4.34� The�moderate� risk� of� compressible� ground� is� associated� with� the� cohesive� nature� of� the�

Alluvium.�

4.35� There�are�no� further�geotechnical�ground�risks�which�have�not�been�described� in� the�Coal�

Mining�Section.�

Sensitive�Land�Uses�

4.36� The�site�comprises�undeveloped�land�and�is�considered�to�be�of�low�sensitivity.�

4.37� English�Heritage�identifies�no�historical�features�on�the�site.�

� Industrial�Land�Uses�

4.38� Industrial�land�uses�within�250m�of�the�site�are�limited�to�a�Electric�Substation�which�is�not�

considered� a� significant� risk� to� the� site� and� light� industrial� uses� associated� with� the�

surrounding�Nine�Mile�Point�Industrial�estate.�

4.39� The� Groundsure� EnviroInsight� Report� indicates� that� there� are� no� open� or� closed� � fuel�

stations�within�500m�of�the�site.��

4.40� No�high�pressure�oil/gas�pipelines�within�500m�of�the�site.�

4.41� No�new�risks�are�identified�from�the�register�of�industrial�land�uses.��
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5.0� CONSULTATIONS

� Regulatory�Database�

5.1� The�following�information�has�been�obtained�from�a�commercially�available�environmental�

database.���

Environmental�Permits,�Incidents�and�
Registers�

0��250m� 250�500m�
Details�

Site�determined�as�contaminated�land�� 0� 0� Not�applicable�

Authorised�industrial�processes�� 0� 0�
Not�applicable.�

Registered�radioactive�substances� 0� 0�
Not�applicable.�

Enforcements,�prohibitions�or�
prosecutions�

0� 0� Not�applicable.�

Pollution�Incidents�
2� 0�

207m�E�and�208m�E�Category�2�
Significant�risk�to�water�and�impact).�
Given�distance�no�risk�to�the�site.�

Consents�issued�under�the�Planning�
(Hazardous�Substances)�Act�1990�

0� 0� Not�Applicable.�

Control�of�Major�Accident�Hazard�
(COMAH)/�Notification�of�Installations�
Handling�Hazardous�Substances�
(NIHHS)�sites��

0� 0� Not�Applicable.�

Records�of�Licensed�Discharge�
Consents�

0� 1�

326m�W�Sewage�discharge�into�
Sirhowy�River.�There�is�a�closer�

discharge�however�has�expired�152m�
SE.�No�risk�to�the�site.�

5.2� No�significant�risks�are�identified�from�the�regulatory�data�base.����

Landfill�Sites�and�Waste�Treatment�Sites�

5.3� There�are�no�operational�or�historic�landfill�sites�within�500m�of�the�site.��

5.4� There� are� no� operational� and� non�operational� waste� treatment,� transfer� or� disposal� sites�

within�500m�site.�

5.5� No�significant�risks�are�identified�from�waste�activities.�
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6.0� PRELIMINARY�CONCEPTUAL�MODEL

Source� Location� Exposure�Pathway� Potential�
Receptor� Probability�of�Exposure� Details�

Human�Health�

Asbestos,�metals�and�
hydrocarbons.�

Potential�Made�
Ground�on�site�from�
regarding�exercise�
and�colliery�spoil.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.� Normal� construction� PPE� will� address�

risk�under�CDM.�

Site�users.� Low� Made�Ground�on�site�likely�to�be�inert.�

Hydrocarbon�and�
metals.�

Migration�from�off�
site�sources.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Low� Made�ground� surrounds� site� associated�

with�regarding�exercise.�
Site�users.�

Ground�Gas.�

Historic�Landfills.� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�source�identified.��

Site�users.�

Made�Ground.� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�confined�access�likely.�

Site�users.� Negligible.� Unlikely� to� be� significant� highly�
putrescible�matter.��

Mine�gas� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�confined�access�likely.�

Site�users.� Negligible.�
Given�the�shaft�has�been�backfilled�and�
treated� it� is�unlikely� there�will�be�a� risk�
associated�with�mine�gas.�

Groundwater�

Hydrocarbon�and�
metals.�

Potential�spillage�on�
site.� Vertical�Migration.� Groundwater.� Negligible.� Significant� source�unlikely.�No�evidence�

of�spillages.��

Surface�Water�

Hydrocarbon�and�
metals.�

Potential�spillage�on�
site.�

Horizontal�
Migration.� River�Network.� Negligible�� Significant� source�unlikely.�No�evidence�

of�spillages.�

Environmental�Receptors�

On�site�contaminants�

Ingestion�dermal�and�inhalation.� Ecology.� Dismissed.� No�sensitive�ecology�designation.�

Direct.� Archaeology.� Dismissed.� None�present.�

Direct.� Geology.� Dismissed.� None�present.�

Phytotoxic.� Woodland.� Dismissed.� None�present.�

Phytotoxic.� Crops.� Dismissed.� None�present.�

Ingestion�dermal�and�inhalation.� Livestock.� Dismissed.� None�present.�

Building�Services�

On�site�contaminants�

Direct.� Historic�Buildings. Dismissed. No�receptors

Direct.� Proposed�Buildings.� Dismissed.� No�source�identified.�

Permeate�into�pipework.� Water�Pipes.� Dismissed.� No�source�identified.�

6.1� There� is� a� low� risk� of� Made� Ground� on� the� site� associated� with� the� regarding� exercise,�

however�there�is�a�low�sensitive�end�use�of�the�site.��

6.2� There�is�a�negligible�risk�of�Mine�gas�given�that�the�mine�shaft�has�been�infilled�with�shale�

and�a�reinforced�cap.�
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7.0� SITE�INVESTIGATION

� General�

7.1� A�ground�investigation�was�undertaken�by�Enzygo�Limited�in�April�2015.�

7.2� Locations� of� exploratory� holes� advanced� by� Enzygo� Limited� are� presented� on� Drawing�

CRM.083.0001.GE.D.001.�

7.3� Site�works�were�undertaken�using�Trial� Pits� (TP1� to�TP17).� � The� scope�of� the� investigation�

works�are�outlined�below:�

Rational� Exploratory�Holes� Notes�
Mine�shaft�location� TP1�� Six�pits�down�around�TP1�to�located�mine�

shaft�concrete�cap�
Soakaway� TP3� Deep�soakaway�

Site�coverage�and�thickness�of�Made�
Ground�

TP1�to�TP17� �

Soakaway�test�from�existing�soakaway� Existing�soakaway� To�determine�if�water�still�soaks�away�

7.4� �The�density�of�granular�soils�and�shear�strength�of�the�soils�was�based�on�visual�inspection�of�

the�trial�pits.��The�trial�pit�logs�presented�in�Appendix�B.��

7.5� Representative� soil� samples� were� collected� for� chemical� and� geotechnical� testing.� Soil�

samples�destined�for�chemical�analysis�were�collected�in�appropriate�containers�provided�by�

the� analytical� laboratory.� Samples� were� stored� in� cool� boxes� prior� to� dispatch� to� the�

laboratory� for� analysis.� �All� samples�were� collected�using�appropriate� sampling�equipment�

that�was�cleaned�at�each�sampling�location.�

7.6� Generally� samples� were� collected� from� Made� Ground,� which� may� contain� potential�

inclusions� of� contaminating� materials� and� also� materials� displaying� evidence� of� potential�

contamination.�

7.7� In�the�absence�of�any�evidence�of�contamination�samples�were�collected�near�surface�as�this�

material�is�more�likely�to�be�contaminated�by�surface�spillages�and�also�will�potentially�be�in�

contact�with�future�residents.�
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Laboratory�Testing�

7.8� Samples� for� geotechnical� testing� were� sent� to� the� laboratories� of� GSSL,� which� is� UKAS�

accredited,�for�the�following�analysis:�

� Particle�Size�Distribution;�and,�

� Soluble�sulphate�and�pH.�

7.9� Samples� for� chemical� analysis� were� sent� to� the� Environmental� Laboratories� Ltd� who� are�

NAMAS� and� MCERTS� accredited.� � Samples� were� tested� for� the� CLEA� metal� suite,� pH,�

sulphate,� cyanide,� phenols,� speciated� Polycyclic� Aromatic� Hydrocarbons� (PAH),� organic�

carbon,�banded�Total� Petroleum�Hydrocarbon� (TPH)� and�asbestos� screen.� Two� stage�WAC�

tests�were�also�undertaken�to�assist�with�waste�classification.�

7.10� A�soakaway�test�was�carried�out� in� trial�pit�TP03�and�below�the�Made�ground�proved�to�a�

depth� of� 3.85mbgl� at� this� location.� A� further� soakage� test� was� undertaken� in� an� existing�

soakaway�located�in�the�vicinity�of�trial�pit�TP5.�The�results�of�the�soakaway�tests�are�given�in�

Section�8.�
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8.0 GROUND AND GROUNDWATER CONDITIONS 

Summary�of�Ground�and�Groundwater�Conditions�

8.1� Ground� and� groundwater� conditions� have� been� assessed� by� Enzygo� Limited� investigation.�

The� investigation� undertaken� confirm� the� published� geology� and� identify� the� following�

strata:�

Strata� Summary�Description� Thickness�(m)�
Made�Ground.� Grass�over�(soft)�black�occasionally�slightly�gravelly�sandy�

clay�with�frequent�roots.�Gravel�is�generally�fine�to�
medium�angular�to�sub�angular�sandstone.�

0.15�to�0.40�

Deeper�Made�Ground� Up�to�three�layers�of�black�and�grey�and�light�grey�brown�
sandy�gravel�with�timber�props�up�to�1.50m�long,�brick,�
concrete�Sandstone�blocks,�ash�and�clinker.�(general�

colliery�waste)�

2.30�&�3.40�to�in�
excess�of�3.85�

Superficial�materials� Light�grey�locally�dark�grey�slightly�sandy�clayey�
subrounded�and�sub�angular�GRAVEL.�� 0�to�6.0�

Groundwater.�� Groundwater�was�not�encountered� �

8.2� Details�of�the�ground�and�groundwater�conditions�encountered�are�given�on�the�exploratory�

hole�records�included�in�Appendix�B�and�are�summarised�in�the�sections�below:�

Made�Ground�

8.3� Made�Ground�was�encountered�across� the� site�and�was�noted� to� comprise� a� soft� layer�of�

topsoil,� like� materials� comprising� soft� black� occasionally� slightly� gravelly� sandy� clay� with�

frequent�roots.�Gravel�is�generally�fine�to�medium�angular�to�sub�angular�sandstone.�

8.4� The�material�appears�to�be�comprise�a�topsoil�like�cover�above�colliery�waste.�

8.5� Colliery�waste�was�encountered�blow�the�surface�topsoil�like�materials.�These�materials�were�

proved�to�depths�ranging�from�3.85m�bgl�to�in�excess�of�4.00mbgl�and�comprised�up�to�three�

layers�of�black�and�grey�and� light�grey�brown�sandy�gravel�with� timber�props�up�to�1.50m�

long,�brick,�concrete,�sandstone�blocks,�ash�and�clinker.��A�number�of�potential�obstructions�

were� encountered� within� these�materials� comprising� sandstone� blocks,� cobbles� boulders,�

concrete� blocks� and� abandoned� timber� props� up� to� 1.50m� long.� These� materials� are�

consistent�with�backfilled�colliery�waste�which�has�been�used�to�raise�ground�levels.��

8.6� No� significant�organic�material�was�noted�within� the�Made�Ground.� Some� fine� roots�were�

noted�within�the�upper�cap�materials�and�resulting�from�the�existing�vegetation�on�the�site.�

�

�
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Mine�shaft�

�

8.7� A�concrete�mine�shaft�was�encountered�on�the�site�at�a�depth�of�0.25m�bgl�and�covered�an�

approximate�area�of�15m�by�15m.�This�is�located�in�the�area�in�the�vicinity�Trial�Pit�TP1�and�

where�it�was�expected.�The�extent�of�the�mine�cap�has�been�marked�on�site�by�four�number�

1m�post�one�in�each�corner.�

Glacial�Fluvial�materials��

8.6� Natural� soils�were�noted� to� comprise�medium�dense� to�dense� Light� grey� locally� dark� grey�

slightly� sandy� clayey� subrounded� and� sub� angular� fine� to� coarse� gravel� and� cobbles� of�

sandstone�

8.7� These�materials�were�only�encountered�in�two�trial�pits�TP03�and�TP09�due�to�the�extensive�

thickness�of�the�Made�Ground�across�the�site.�

8.8� Ground� conditions� encountered� on� site� were� similar� to� those� identified� from� the� shaft�

record.�

Visual�and�Olfactory�Evidence�of�Contamination�

8.9� No�visual�or�olfactory�evidence�of�contamination�was�encountered�with�the�exception�of�ash�

and�clinker�associated�with� the�colliery�waster�Made�Ground�and�no�organic�material�was�

noted�within�the�natural�soils.�

Soil�Strength�

8.10� Consistency�of�soils�has�been�assessed�using�a�visual� inspection�from�the�trial�pits�with�the�

Glacial�fluvial�materials�being�estimated�as�being�loose�to�medium�dense.�

Groundwater�

8.11� Groundwater�was�not�encountered��

Gas�

8.12� Ground�gas�was�being�monitored� from� the�adjacent� site�during� the� investigation� resulting�

from�the�high�methane�being�recorded.�Given�this� further� investigation�will�be�required�to�
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confirm�the�gas� regime�across� the�site�and� it� is� likely� that�gas�protection�measures�will�be�

required�for�the�hardstanding�areas�and�the�proposed�building.��

Soakaways�

8.13� A�full�BRE�365�Soakaway�test�was�undertaken�in�trial�pit�TP03�which�gave�a�soil� infiltration�

value� of� 1.9E�03m/s� and� from� below� 4.00m� bgl� within� the� sandy� gravel� (Glacial� fluvial�

materials).�The�soakage�test�undertaken�in�the�existing�soakaway�indicated�that�2000�litres�

of�water� disappeared�within� 5mins� indicating� a� similar� soil� infiltration� rate� as� the� trial� pit�

soakaway�recorded�in�Trail�Pit�TP03.��
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9.0 CONTAMINATION ASSESSMENT 

General�

9.1� A�Tier�I�risk�assessment�has�been�undertaken�using�available�and�current�screening�values�for�

human�health�and�where�appropriate�controlled�waters.��The�risk�assessment�is�undertaken�

based�on�the�findings�of�the�preliminary�conceptual�model�presented�in�Section�6.��Based�on�

the� contamination� testing� and� Tier� I� assessment� a� revised� Conceptual� Model� has� been�

prepared,�which�is�presented�later�in�this�section.�

9.2� Where�significant�risks�are�identified�remedial�measures�are�recommended.��

Human�Health�

9.3� Assessment�of�the�risks�to�human�health�has�been�undertaken�by�comparing�the�soil�quality�

data� with� reference� values� obtained� from� the� Contaminated� Land� Exposure� Assessment�

(CLEA),� Soil� Guideline� Values� (SGV)� and� General� Acceptance� Criteria� (GAC)� published� by�

LQM/CIEH.� The� LQM/CIEH� S4ULs� values� are� used� and� summary� tables� of� the� reference�

values�are�included�in�Appendix�C.��

9.4� Where�an�exceedance� is� identified�the�risk� is�assessed�by�considering�the�sensitivity�of� the�

proposed� development� and� the� potential� pathway.� The� proposed� development� is� for� a�

proposed�SRF� (solid�Recovered� fuel)/�RDF� (refuse�derived� fuel�production� facility.� �As� such�

the�GAC�values�for�Commercial�Use�are�used.�

9.5� Results�of�the�chemical�testing�are�included�in�Appendix�C.��

9.6� The� soil� quality� analysis� does� not� show� any� exceedances� of� the� reference� values� for�

commercial�end�use.�No�asbestos�fibres�were�detected.�

Controlled�Waters�

9.7� Where� groundwater� samples� have� been� analysed� the� results� are� compared� against�

reference�values.��These�reference�values�are�summarised�in�Appendix�C�and�are�taken�from�

Fresh� Water� Environmental� Quality� Standards� (EQS),� UK� Drinking� Water� Standards� and�

World�Health�Organisation�(WHO)�values�for�Drinking�Water.�

9.8� Where�the�controlled�waters�receptor�is�a�surface�water�course�then�the�EQS�are�used�as�the�

primary� reference�value.� �Drinking�Water� Standards�and�WHO�values�are�used�where�EQS�

values� are� not� available.� � An� assessment� of� likely� risk� is� then� made� based� on� a� source�
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pathway�receptor� model.� � Where� the� receptor� is� potable� groundwater� resources� the�

Drinking�Water�Standards�and�WHO�values�are�used.�

9.9� The�risk�to�surface�water�and�groundwater�resources�was�negligible�within�the�Preliminary�

Conceptual� Model� and� no� new� risks� or� sources� or� exceedances� of� the� GAC� have� been�

identified�and�therefore�the�risk�is�dismissed.�

Ground�Gas�

9.10� Following� the� guidance� provided� in� CIRIA� C665� an� initial� assessment� is� undertaken� to�

determine�if�there�are�any�significant�sources�of�potential�ground�gas.��Such�sources�include�

landfills,� organic� clays� and�made� ground� incorporating� putrescible�materials� such� as� rags,�

paper� and� wood.� � Where� no� significant� source� is� identified� no� further� assessment� is�

necessary.�

9.11� Where� significant� potential� risk� from� ground� gas� has� been� identified� from� the� Initial�

Conceptual�Model� and� the� intrusive� ground� investigation�works� ground� gas�monitoring� is�

undertaken� and� the� results� of� the� monitoring� are� compared� against� the� Gas� Screening�

Values� given� in� CIRIA� Report� 665.� From� this� the� Characteristic� Situation� is� identified� and�

remedial�measures�proposed.�

9.12� When�assessing�the�risk�and�type�of�remedial�measures�appropriate�consideration�is�given�to�

the� likely� construction� of� the� development,� the� nature� of� the� gas� posing� a� risk� and� the�

nature�of� the� likely�source.�The�use�of�engineering� judgement�when�determining�risk� from�

ground�gas�is�consistent�with�the�recommendations�given�in�CIRIA�C665.�

9.13� The�only�risk�identified�in�the�desk�study�was�the�potential�for�mine�gas�from�the�mine�shaft.�

Records�on�site�and�from�the�Coal�Authority�indicate�that�this�has�been�infilled�and�capped�

appropriately�and� therefore�eliminating� the�gas� risk.�Furthermore�no�significant�sources�of�

ground�gas�were�noted�on� the� site�and� the�Made�Ground�did�not� contain� any�putrescible�

materials.��

9.14� Based�on�this�the�gas�risk�should�be�dismissed,�however�whilst�on�site�it�was�noticed�that�the�

adjacent� site� was� being� monitored� and� levels� of� methane� were� being� recorded� from�

underneath� the� car� park.� In� order� to� confirm� the� gas� risk� to� the� site� it� is� therefore�

recommended�that�as�part�of�the�borehole�exercise�required�for�piling�that�gas�monitoring�is�

undertaken�from�these�boreholes.��
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Revised�Conceptual�Model

9.16� The�Initial�Conceptual�Model�presented�in�Section�6�has�been�revised�based�on�the�findings�

of�the�ground�investigation�and�the�revised�Conceptual�Model�is�presented�below:�
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�

Source� Location�
Exposure�
Pathway�

Potential�
Receptor�

Probability�of�
Exposure�

Details�

Human�Health�

Metals�and�
hydrocarbons�

Unforeseen�
contamination�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.�

Dismissed�
Normal� construction� PPE� will�
address�risk�under�CDM.�

Site�users.� Negligible� Discovery�Strategy.�

Asbestos,�metals�
and�hydrocarbons.�

Made�Ground�on�
site.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.� No�exceedance�of�GAC.�

Site�users.�

Hydrocarbon�and�
metals.�

Migration�from�
off�site�sources.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.�� No�source�identified.�

Site�users.�

Ground�Gas.�

Historic�Landfills.�

Inhalation�&�
Explosive.�

Construction�
Workers.�

Dismissed.�� No�source�identified.�
Potential�Made�
Ground�on�site.� Site�users.�

Mine�gas� Mine�Gas�

Construction�
Workers.�

Negligible� Further�investigation�required.�

Site�users.�

Groundwater�

Hydrocarbon�and�
metals.�

Potential�spillage�
on�site.�

Vertical�
Migration.� Groundwater.� Dismissed.� No�source.�

Surface�Water�

Hydrocarbon�and�
metals.�

Potential�spillage�
on�site.�

Horizontal�
Migration.� River�Network.� Dismissed.� No�source.�

Environmental�Receptors�

On�site�contaminants�

Ingestion�
dermal�and�
inhalation.�

Ecology.� Dismissed.� No�sensitive�ecology�designation.�

Direct.� Archaeology.� Dismissed.� None�present.�

Direct.� Geology.� Dismissed.� None�present.�

Phytotoxic.� Woodland.� Dismissed.� None�present.�

Phytotoxic.� Crops.� Dismissed.� None�present.�

Ingestion�
dermal�and�
inhalation.�

Livestock.� Dismissed.� None�present.�

Building�Services�

On�site�contaminants�

Direct.� Historic�Buildings.� Dismissed.� No�receptors.�

Direct.� Proposed�
Buildings.� Dismissed.� No�sources�identified.�

Permeate�into�
pipework.� Water�Pipes.� Negligible�

Hydrocarbons�encountered.�
Verification�required�by�local�

authority�on�pipe�classification�for�
new�pipes.�

�
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Remediation�and�verification�Strategy�

9.17� No�remediation�is�proposed.��Hydrocarbons�have�been�encountered�which�may�require�the�

use� of� protectoline� or� ductile� iron� water� pipes.� Methane� has� been� encountered� in� the�

adjacent�site.�Gas�monitoring�is�required�to�confirm�gas�protection�requirements.�

9.18� �If� unforeseen� contamination� is� encountered� during� construction� works� such� as� localised�

spillage� outside� the� areas� investigated� an� Environmental� consultant�will� be� available� on� a�

‘call� out’� basis� to� undertake� an� assessment� of� risk.� � If� ‘unforeseen� contamination’� is�

encountered� the� discovery� strategy�will� be� to� remove� the� source� as� it� is� likely� to� be� very�

limited�in�extent�and�the�Local�Planning�Authority�advised.�

Waste�Classification�

9.19� Two�part�WAC�tests�have�not�been�undertaken.�

9.20� No� elevated� TPH� or� PAH� concentrations� have� been� encountered� above� the� threshold� for�

inert� waste.� Based� on� the� initial� chemical� results� it� is� likely� that� the� materials� will� be�

classified� as� inert� however� the� landfill� will� require� WAC� testing� in� order� to� classify� the�

materials�for�offsite�disposal.�

9.22� The�Waste�Management�Paper�2�has�recently�been�updated�to�version�3�which�states�that�

that�sites�which�previously�could�be�considered� ‘uncontaminated� land’�surplus�soils� if� they�

did�not�exceed�the�GAC�values�now�requires�the�landfill�to�make�an�appropriate�assessment�

of� the� waste� classification.� As� such� final� assessment� will� be� undertaken� by� the� receiving�

landfill�based�on�the�requirements�of�their�permit.�

�

�
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10.0 GEOTECHNICAL ASSESSMENT 

� Proposed�Development�

10.1� The�proposed�development�will�comprise�a�SRF�(solid�Recovered�fuel)/�RDF�(refuse�derived�

fuel�production.��The�structural�loading�is�not�known�and�is�assumed�to�be�100kN�per/metre�

run�for�assessment�purposes.�

10.2� �It�is�considered�that�the�scheme�meets�the�criteria�of�Geotechnical�Category�1�of�Eurocode�

7.��

Ground�Conditions�

10.3� Ground� Conditions� comprise� variable� thickness� of� Made� Ground� proved� to� in� excess� of�

4.00m�bgl�over�loose�becoming�medium�dense�sandy�gravel�over�Coal�measures�sandstone.�

The�sandstone�has�not�been�proved�in�this�investigation�however�is�thought�to�be�11.00mbgl�

based�on�the�shaft�records�from�the�Coal�Authority.�������

Site�Preparation�

10.4� The� site� should� be� cleared� and� any� vegetation� below� areas� of� proposed� development�

stripped�in�accordance�with�Series�200�of�the�Specification�for�Highway�Works.��This�should�

include:�

� Any� redundant� services� should� be� sealed� off� and� grubbed� out� and� replaced� with�

suitable�compacted�engineered�fill;��

� Any�old�roots,�although�none�were�encountered�during�the�site�investigation;�and,�

� Any�buried�structures�and�old� foundations�encountered�on�site�should�be�excavated�

from�below�the�proposed�structures�with�the�resulting�void�backfilled.��

Foundations

10.6� Based�on�the�Coal�Mining�report�and�given�the�depth�of�the�working�in�excess�of�150m,�shaft�

data� sheets� and� mine� abandonment� plans� the� risk� from� shallow� workings� affecting� the�

foundations�can�be�dismissed.�

10.7� The�presence�of�the�mine�shaft�cap�has�been�proved�and�confirmed�on�site�as�being�outside�

the�area�of� influence� from� the�proposed�buildings.� This� location� is�where� the�Coal�Mining�

Report�and�historical�plans�have�drawn�the�mine�shaft.�Based�on� the� location�of� the�shaft�
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compared�to�the�proposed�position�of�the�building� it�has�been�concluded�that�the�edge�of�

the�mine�cap� is�not�within�11�metres�of� the�proposed�buildings�and� therefore�outside� the�

area� of� influence.� This� should� however� be� confirmed� by� surveying� in� the� positions� of� the�

edge�of�mine�shaft�as�plotted�out�on�site�and�marked�by�four�number�1m�posts.��

10.8� Given� that� the� risk� from�shallow�coal�mining�and� the�mine�shaft�affecting� foundations�has�

been�dismissed�and�given�the�thickness�of�the�Made�Ground�piled�foundations�are�proposed.�

It� is�recommended�that�these�are�driven�into�the�underlying�medium�dense�gravels�proved�

below�3.50m� in�one� location.� The� shaft� records� identified� rockhead�at� a�depth�of�11mbgl.��

Trial� pits� confirmed� that� the�Made� Ground� extends� to� in� excess� of� 4.00m� bgl,� which� has�

locally�been�proved�to�3.50mbgl�in�trial�pit�TP03�and�2.40m�bgl�in�Trial�Pit�TP09.�

10.9� Based�on�this� investigation�and�the�shaft�records�it� is� likely�that�piles�will�extend�to�depths�

from�8m�to�11m�or�socket�into�the�underlying�rock,�however�piling�contractors�will�require�

more�information�and�it�is�recommended�that�4�deep�boreholes�are�sunk�across�the�site�to�

provide�piling�parameters,�depths�of�the�Made�Ground,�superficial�materials�and�rock�head�

together�with�strength�tests.�

10.10� Given� the� presence� of� timber� props� up� to� 1.50m� long� localised� obstructions� may� be�

expected�within�the�Made�Ground�which�will�require�pre�drilling�or�pre�excavation�works�to�

allow�piling.�

� Ground�Floor�Slab�

10.11� Given�the�thickness�of�Made�Ground�identified�a�piled�floor�slab�is�recommended.�

Fill�Materials�and�Re�use�

10.12� An� assessment� of� the� existing� Made� Ground� and� underlying� sub� formation� has� been�

undertaken�using�the�following:�

� Consistency�of�the�fill;�

� Moisture�content�and�classification�limits;�and�

� Description�of�the�soils.�

10.13� Given� the� presence� of� ash,� clinker� and� timber� within� the� Made� Ground.� No� significant�

evidence�of�organic�material�was�noted�within�the�fill�or�natural�soils�and�no�evidence�of�

relict� topsoil� was� noted.� � This� indicates� that� existing� topsoil� was� stripped� in� accordance�

with�good�practice.�
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10.14� Given�the�presence�of�detritus�(timber�props)�within�the�Made�Ground�these�materials�are�

not�suitable�as�engineering�fill.�

Pavement�Construction�

10.15� An� assessment� of� the� likely� California� Bearing� Ratio� (CBR)� has� been� assessed� from� the�

following�sources:�

� Description�of�the�materials�encountered�in�the�exploratory�holes;�and�

� Guidance�given�in�HD25/94�and�73/06.�

10.16� Based�on�this�it�is�recommended�that�an�equilibrium�design�CBR�of�20%�is�used.�Soils�are�not�

considered� frost� susceptible.� The� formation� should� be� proof� rolled� and� any� areas� of�

loose/soft�material�excavated�and�removed.�

Drainage�

10.17� Based� on� the� presence� of� Made� Ground� to� in� excess� of� 4.00m� bgl.� Soakaways� are�

recommended�below�this�depth�with�a�soil�infiltration�rate�value�of�1.9E�03m/s.�the�existing�

soakaway�on�the�site�was�assessed�for�soakage�and�2000�litres�of�water�soaked�away�within�

5mins�indicate�that�this�soakaway�is�suitable.�

10.18� Chemical�results�should�be�provided�to�the�water�authority�to�confirm�the�design�of�potable�

water�supply�pipes.�

Buried�Concrete�

10.19� Results� of� the� sulphate� testing� indicate� that� soils� have� soluble� sulphate� concentrations� of�

less�than�0.5�g/l�consistent�with�DS1�Conditions�of�BRE�Special�Digest�1�and�as�such�buried�

concrete�may�be�designed�in�accordance�with�ACEC�Class�AC�1s.��

Excavation��

10.20� Based�on� the�various�site�observations� it� is� considered� that�excavations�should�be� feasible�

with�normal�plant,�however�localised�cobbles�of�sandstone,�concrete�and�timber�props�have�

been�encountered�which�could�result�in�refusal.�

10.21� Excavations�where�access�is�required�should�be�supported�in�accordance�with�CIRIA�RR97.���
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10.22� Groundwater� seepages� have� not� been� encountered,� however� dependant� on� the� time� of�

construction� localised�per4ched�groundwater�may�be�expected� in� the�Made�Ground�but� it�

should�be�possible�to�deal�with�these�through�sump�pumping.� �
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11.0 FURTHER WORKS 

� Further�Works�

11.1� Based�on�the�ground�investigation�undertaken�it�has�been�concluded�that�due�to�thickness�of�

Made� Ground� that� a� piled� foundation� is� required� which� will� required� deep� boreholes� to�

prove�piling�parameters�beyond�the�depth�of�the�current�investigation�trial�pitting.�

11.2� Similarly�whilst�carrying�out�the�site�works�a�potential�ground�gas�issue�was�observed�in�the�

adjacent�site,�and�although�there�is�no�evidence�of�gas�generating�materials�within�occur�site�

it� is� recommended� that� installations� should� be� monitored� from� the� boreholes� on� three�

occasions.�

11.3� The�mine�shaft�cap�has�been�proved�on�site,�however�it�is�recommended�that�this�mine�shaft�

cap�in�surveyed�in�so�it�can�accurately�demonstrated�that�this�mine�shaft�cap�does�not�affect�

the�proposed�building�and�at�least�11m�away.�

�
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1.0 INTRODUCTION�

Background��

1.1 Enzygo�Limited�has�been�commissioned�by�Hazrem�Ltd�to�prepare�a�Phase�I�Environmental�

and� Mining� Report� for� a� proposed� SRF� (solid� Recovered� fuel)/� RDF� (refuse� derived� fuel�

production�facility,�at�Nine�Mile�Point�Industrial�Estate,�Caerphilly,�NP11�7HZ.��

Proposed�Development��

1.2� An� initial�existing�site�Layout�plan�has�been�provided.� �This�has�been� incorporated� into�the�

site�location�plan�included�in�the�Drawing�section�of�this�report.�

Objectives�

1.3� The�objectives�of�the�study�are�to:���

� Review�historical�plans,�geology,�hydrogeology,�site�sensitivity,�and�mining�records�in�

order�to�complete�a�Desk�Study.� �A�Groundsure�report�has�been�provided,�a�copy�of�

which�is�included�in�Appendix�A;��

� Review� the� coal�mining� report� and�mine� abandonment� plans� for� the� site.� Copies� of�

which�are�given�in�Appendix�B;�

� Review�available�BGS�logs�for�the�site�and�the�surrounding�area.�Copies�of�which�are�

given�in�Appendix�C;��

� Assess� the� implications� of� any� potential� geotechnical� risks� and� development�

constraints�associated�with�the�site�in�relation�to�the�future�use�of�the�site;�and�

� Provide�a�factual�and�interpretative�report�relating�to�the�desk�study.�

� Provide�preliminary�geotechnical� recommendations�and� initial�assessment�of�ground�

engineering�considerations.�

Risk�Classification�

1.4� Where� adverse� risks� from� ground� instability� are� identified� these� are� discussed�within� the�

report.�
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2.0 SITE�SETTING�

� Site�Description��

Item� Description�

Site�Address�
Land�at�Nine�Mile�Point�Industrial�Estate,�Caerphilly,�NP11�7HZ�

National�Grid�Reference�
Centre�of�the�site�ST�1922691293.�

Current�Site�Description�

2.1� The� following� site� description� has� been� compiled� from� the� current� maps� and� aerial�

photographs.�

2.2� The� site� is� currently� undeveloped� and� has� a� number� of� trees� and� vegetation� within� and�
around�it.�

2.3� The�western�edge�containing�trees�is�raised�upon�a�bank,�the�rest�of�the�site�is�relatively�flat�
with�small�undulations.�

2.4� There�site�is�bordered�by�an�industrial�unit�to�the�east�and�roads�to�the�south�and�west.�

2.5� Across�the�road�to�the�west�there�are�a�number�of�industrial�units�and�a�car�park.��

2.6� To�the�north�and�south�of�the�site�across�the�adjacent�road�is�an�area�of�woodland.��

2.7� The�Sirhowy�Rivers�runs�parallel�to�the�southern�boundary�of�the�site�beyond�the�woodland.��

2.8� A�area�of�gravel�located�on�the�site�is�understood�to�be�former�soakaway.�

2.9� To�the�north�of�the�site�there� is�coal�shaft.�Base�on�the�walkover�this�may�be�marked�by�a�
change�in�vegetation.�

Surrounding�Area�

2.10� Land�uses�surrounding�the�site�are�summarised�as�follows:���

Direction� Land�Use�

South�� Road,�Woodland�and�River.�

East� Industrial�units�and�a�car�park.�

West� Road�and�industrial�units.�

North� Road�and�woodland.�
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2.11� The�geotechnical�risks�for�the�site�are�associated�with�the�disused�mine�shaft�located�within�

the�northern�section�of�the�site�and�the�adjacent�mine�shaft�located�to�the�north�east�of�the�

site�and�the�potential�Made�Ground�across�the�site�associated�with�the�spoil�from�the�mine.�.��
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3.0� SITE�HISTORY�

3.1� A� review� of� historical� Ordnance� Survey� maps� and� information� pertinent� to� the� site� and�

within�a�250m�radius�is�summarised�below:���

Potentially�Contaminative�Historical�Land�Use�

Map�
Edition�

Site� Surrounding�Area�

1879�
1901�

North�part�of�the�site�is�shown�as�woodland.�
A�Tramway�is�shown�dissects�the�site�from�
the�east�to�the�west.�The�southern�part�of�
the�site�and�to�the�south�of�the�tramway�is�
open�fields�with�four�drains�draining�south�
into�a�further�drain�which�drains�south�into�
the�River�Sirhowy�located�on�the�southern�
boundary�of�the�site.�A�footpath�is�shown�on�
the�northern�boundary�of�the�site�and�
trending�west�east�across�the�site.�

Unreferenced�Road�50m�N.�Glan�yr�Afon�Farm�
20m�S.�Open�fields�surround�the�site.�Railway�
shown�120m��S.�

1916�
1920�

The�site�comprises�Nine�Mile�Point�Colliery�
shown�to�the�north�of�the�site.�A�mine�shaft�
is�shown�in�the�northern�part�of�the�site.�
Railway�siding�are�shown�to�the�south�of�the�
colliery�buildings�and�central�part�of�the�site�
and�spoil�heaps�to�the�south.��

Old�tramway�shown�90m�NE�of�the�site�
connecting�to�two�quarries�the�closest�is�240m�
NE.�The�main�Nine�Mile�Point�Colliery�buildings�
are�shown�0m�N�and�E.�With�two�additional�mine�
buildings�within�the�site.�These�are�thought�to�be�
associated�with�the�mine�shafts�and�the�railway�
collection�and�delivery�areas.��Two�further�shafts�
are�showing�10m�E�and�80m�E.�A�water�reservoir�
is�shown�100m�NW�associated�with�the�mine.�
Tanks�are�shown�50m�NW.�

1938�
1948� No�significant�changes� Spoils�heaps�are�shown�to�the�south�west�of�the�

site�supplied�by�an�aerial�ropeway�from�the�mine.�

1960�
1965�

An�additional�building�associated�with�the�
railway�siding�is�shown�in�the�central�western�
part�of�the�site.�A�drain�is�shown�in�the�north�
western�part�of�the�site�flowing�to�the�east.�
Numerous�spoil�heaps�and�Made�Ground�are�
shown�to�the�south�of�the�site�and�in�
between�the�main�railway�siding�and�building�
to�the�north�and�the�river�to�the�south.�
Pylons�are�shown�coming�into�the�site�from�
the�west.�Google�records�indicate�that�the�
colliery�closes�in�1964.�

The�tanks�are�not�shown.�Further�spoil�heaps�are�
shown�on�the�former�open�filed�and�Glan�yr�Afon�
farm�0m�S�of�the�site�and�are�connected�to�the�
mine�by�aerial�conveyors.�The�entire�area�to�the�
south�of�the�mine�buildings�up�to�in�excess�of�
250m�is�shown�as�spoils�heaps.��

1974�

No�mine�or�shafts�are�shown.�The�entire�site�
has�been�re�graded�and�is�shown�as�level�site�
with�a�road�embankment�to�the�N�and�the�
stepped�embankment�to�the�south�with�track�
running�west�to�east.�The�River�Sirhowy�has�
been�diverted�to�be�50m�S�of�the�site.�A�track�
is�shown�to�dissect�the�site�from�the�NW�to�
the�E.�

The�areas�has�been�re�graded�to�form�a�plateau�
between�the�road�to�the�north�and�the�newly�
diverted�river�coarse�to�the�south.�

1982� The�track�is�not�shown.�

The�eastern�and�southern�boundaries�of�the�site�
are�shown�by�roads.�The�previous�track�is�no�
longer�shown.�The�undeveloped�parcel�of�land�to�
the�east�of�the�site�which�was�also�re�graded�as�
part�of�the�redevelopment�works�is�now�occupied�
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by�three�factories.��

1988� Site�is�shown�as�part�of�the�Nine�Mile�Point�
Industrial�Estate��

The�eastern�road�is�shown�as�Green�Meadow�
road�and�the�southern�road�shown�as�Heol�Tir�
Ton.�A�new�Industrial�building�with�associated�car�
parking�to�the�north�is�shown�50m�E�of�the�site.�
An�electrical�substation�is�shown�50m�SE�of�the�
site.�Further�industrial�units�are�shown�100m�E.��

1993� No�changes.�

The�industrial�unit�to�the�east�has�enlarged�and�
now�extends�up�to�0m�E�of�the�site.�The�Industrial�
unit�to�the�west�has�also�enlarged�to�the�south�
and�west.�

2002�

A�small�area�of�land�on�the�eastern�boundary�
of�the�site�has�been�cornered�off�opposite�
the�access�road�to�the�adjacent�industrial�
estate�on�the�western�boundary�of�the�site.�
Google�images�indicate�the�re�graded�land�
for�the�site�has�been�subject�to�the�drainage�
system�which�drains�the�site�into�a�drain�
running�down�the�eastern�boundary�of�the�
site.�Google�images�of�the�2010�also�show�
clearly�differing�vegetation�growth�indicating�
the�possible�position�of�a�mine�shaft�cap�
underneath.�

No�significant�changes�

2010�
2014�

The�small�area�of�land�shown�on�the�western�
boundary�of�the�site�is�not�shown.�� No�changes�

3.2� There� is� a� low� risk� associated�with� the� colliery� 500m� south�of� the� site� and� any� associated�

workings�underneath�the�site.�There�is�a�moderate�risk�given�the�presence�of�a�shaft�on�the�

site�and�a�shaft�close�to�the�site.�The�colliery�is�shown�as�accessing�the�coal�from�shafts�and�

not�from�the�surface.�It�is�therefore�likely�that�the�depth�of�the�workings�will�be�in�excess�of�

30m�at�the�site.��

3.3� There�is�a�low�risk�associated�with�the�previous�drains�and�tramway�across�the�site�given�the�

considerable� regarding� of� the� site� during� the� life� time� of� the� mine� and� the� age� of� these�

features.�

3.4� There� is� a� low� risk� associated� with� the� potential� for� Made� Ground� associated� with� spoil�

across�the�site�being�used�as�part�of�the�re�grading�exercise�during�the�1970’s.�

3.5� There�is�moderate�risk�associated�with�the�backfill�and/or�treatment�of�the�shafts�which�will�

require�further�clarification.�

3.6� No�other�significant�risks�are�identified.�
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4.0� ENVIRONMENTAL�SETTING�

Ground�Conditions�

4.1� The� British� Geological� Survey� (BGS)� indicates� that� the� site� is� underlain� by� the� following�

geological�sequence:�

Geological�Unit� Type� Description� Aquifer�Classification�

Drift.�

Glaciofluvial�
Deposits.�(northern�

section)�
Sand�and�Gravel.�

Secondary�(A).

Alluvium�(southern�
section).�

Clay,�Silt,�Sand�and�Gravel�
Secondary�(A).�

Solid.� Birthdir�Member.�
Sandstone�with�mudstone�and�

coal�bands�at�depth.�
Secondary�(A).�

4.2� Made�Ground� has� not� been� recorded� in� the�Groundsure� information,� however� re�grading�

has�been�encountered�across�the�site�associated�with�the�closure�of�the�mine�post�1964.�It�is�

therefore�likely�that�substantial�Made�Ground�is�present�across�the�site�and�this� is� likely�to�

be�associated�with�the�spoil�heaps�from�the�mine.���

4.3� There�are�no�records�of�landslip�within�500m�of�the�site.��

4.4� Records� of� background� soil� chemistry� do� not� show� any� elevated� concentrations,� however�

this�does�not�take�into�account�the�presence�of�Made�Ground�on�the�site.��

4.5� BGS�boreholes� records� for� the�site�and�the�surrounding�area� indicate� the�presence�of�coal�

seams�at�depths�ranging�from�150m�to�410m.�Based�on�these�records�the�coal�seams�range�

in�thickness�from�1m�to�2m�thick.�

4.6� A� fault� line� is� shown� to� dissect� the� site� from� the� north� east� to� the� south� west.� The�

displacement�is�unknown�however�it�has�been�recorded�in�the�shaft�records�for�the�mine.��

Groundwater�

4.7� The�recorded�permeability�of�the�drift�geology�is�very�low�to�very�high�reflecting�the�variable�

nature�of�the�materials�with�the� low�permeability�reflecting�the�cohesive�Alluvium�and�the�

high� permeability� reflecting� the� Glaciofluvial� deposits.� � The� recorded� permeability� of� the�

solid�geology�depends�on�the�classification�as�a�sandstone,�siltstone�or�mudstone�and�varies�
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accordingly�from�high�to�moderate�and�has�fracture�flow�type.�The�permeability�of�the�solid�

materials�underneath�the�site�are�dominated�by�the�sandstone�and�is�generally�high.�

4.8� The�Ground�Sure�Report�shows�the�site�to�be�outside�of�any�Source�Protection�Zones.��

4.9� There�are�no�groundwater�abstraction�licenses�within�500m�of�the�site.��

4.10� BGS�records�show�the�site� to�have�a� low�risk� to�groundwater� flooding�based�on�geological�

conditions.� Historically� this� is� likely� to� be� associated� with� the� Alluvium� and� the� previous�

water�coarse�to�the�south�of�the�site,�however�the�site�has�been�subject�to�substantial�land�

raising�associated�with�the�regarding�of�the�site�post�mine�closure.�

Coal�Mining

4.11� The�ground�sure� report�has� identified�coal�working�associated�with� the�site.�A�coal�mining�

report�was�obtained�and� is�given� in�Appendix�C.�The�Coal�Mining�report� indicates� that� the�

site� is�underlain�by�5�coal�seams�at�shallow�depths�ranging�from�150m�to�410m�depth�and�

last�worked� in� 1962� to� 240m�depth� and� last�worked� in� 1962,�which� links� to� the� collieries�

closure�in�1964.�The�Coal�Authority�has�concluded�that�any�ground�movements�from�these�

coal�workings�should�have�stopped.��

4.12� The�Coal�Mining�report�indicates�that�there�are�two�coal�mine�entries/shafts�within�20m�of�

the�site.��

4.13� The� first� shaft� is� located� within� the� site� (Ref� 319191�0010)� and� was� originally� filled� with�

washery�shale�in�1965�and�covered�with�a�reinforced�cap�in�1970.��

4.14� The� second� shaft� is� located� 10m� east� of� the� site� (319191�002)� was� conveyed� to� Islwyn�

Borough�council�in�1971.��

4.15� Further�records�obtained�from�the�Coal�Authority�(Shaft�Plan�and�data�sheets)�indicates�that�

both� the� shafts� were� backfilled� with� shale� and� both� have� a� reinforced� concrete� cap�

constructed�in�1970.�A�copy�of�the�Shaft�Plan�and�Data�sheets�are�included�in�Appendix�C.�

4.16� further�records�obtained�from�the�Coal�Authority�and�as�part�of�the�mine�abandonment�plan�

assessment�obtained�shaft�borehole�records�of�the�site,�indicating�that�the�shafts�identified�

are�up�to�6.4m�diameter�and�are�referenced�as�west�and�east�shaft.�A�further�shaft�was�also�

sunk�further�to�the�east�of�the�site�to�access�coal�at�deeper�depths�including�the�Rock�Vein.�

The�shaft�records�also�indicates�a�superficial�material�thickness�of�11�yards�(10.9m).��

4.17� The�mining�abandonment�plans�also�show�the�extent�and�depth�of� the�working�associated�

with� each� seam� located� in� the� shaft� records.� Copies� of� the�mine� abandonment� plans� are�
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given� in�Appendix�D.�Based�on�these� the�workings�are�shown�at�depths� in�excess�of�150m�

depth�and�associated� the�Black�Vein,�Meadow�Vein,�Rock�Vein,�Big�Vein,� and� Lower�Black�

Vein�all�of�which�are�below�150m�depth.�Historical�information�indicates�that�the�colliery�is�

shown�as�disused�in�1964,�which�is�why�the�coal�mining�report�has�reported�as�last�workings�

date�of�1962.�

4.18� Further� information� was� also� collected� from� the� BGS� and� includes� two� boreholes� logs�

associated�with�the�shaft� records�recorded�by�the�Coal�Authority.�The�records� for� the�Coal�

Authority�are�clearer�and�have�therefore�been�used�instead.�Copies�of�these�shaft�records/�

logs�are�given�in�Appendix�D.�These�logs�confirm�the�presence�of�coal,�with�the�Lower�Black,�

Black� and�Meadow� veins� shown� below� 150m� depth� and� being� the�main� seams.� A� higher�

seam� is� also� shown�at� depths� of� approximately� 90m�bgl� however� given� the� thickness� less�

than�one�yard� it� is� considered� that� this�was�not�worked.�This� information� ties�up�with� the�

depth� recorded� in� the� Coal� Mining� report� of� approximately� 150m� bgl� indicating� that� the�

lower�seams�have�been�worked.�

4.19� Given�the�depth�of�the�worked�coal�seams�(in�excess�of�150m�deep)�and�the�thickness�of�the�

seams�up�to�2m�thick,�the�recorded�thickness�of�the�superficial�materials�(11m)�any�collapse�

or�Ground�surface�movements�of�these�deeper�workings�should�not�affect�the�surface�and�

any�movement�should�have�ceased.��

4.20� The� remaining� risk� is� associated�with� the�presence�of� the� coal� shaft�within� the� site.� It� has�

been�confirmed�that�these�has�been�backfilled�with�shale�and�a�reinforced�cap�constructed�

above�the�site.�The�positon�of�this�shaft�will�need�to�be�confirmed�on�site�to�allow�a�no�built�

zone�to�be�established�around�the�shaft.��

4.21� Based� on� the� thickness� of� the� superficial� materials� (11m)� and� the� diameter� of� the� shaft�

(6.5m)� and� a� 45� degree� repose� angle� from� the� superficial/� bedrock� interface� as�

recommended�in�Ciria�Special�publication�32�(Construction�over�abandoned�mine�workings)�

it�is�recommended�that�a�14.25m�no�construction�zone�is�given�from�the�centre�of�the�shaft.��

4.22� There�has�no�recorded�subsidence�in�the�area.�

4.23� There�is�no�record�of�a�mine�gas�emission�requiring�action�by�the�Coal�Authority.�

Non�Coal�Mining�and�Cavities�

4.24� There�are�no�recorded�non�coal�mining�activities�within�1000m�of�the�site.�

4.25� There�are�no�recorded�cavities�within�1000m�of�the�site.�
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� Ground�Workings�

4.26� There�are�no�active�ground�workings�within�250m�of�the�site.�

4.27� The�following�historic�ground�workings�are�identified�within�250m�of�the�site:�

Details� Distance� Notes�

Colliery,�refuse�
heaps,�reservoir�
and�old�shafts�

On�site�to�235m�E��

All�are�associated�with�the�colliery�and�the�
regarding�of�the�site�and�are�of�low�risk�to�the�site.�
A�site�investigation�is�required�to�confirm�the�
thickness�of�the�regarded�Made�Ground�(former�
spoil�heaps).�

Disused�quarry� 240m�E�
Dismissed�in�the�historical�section�based�on�
distance�to�the�site.�

4.28� No�new�risks�are�identified�from�the�ground�workings.�

Hydrology�

4.29� There�are�no�water�courses�on�the�site.��

4.30� A�Primary�River�called�the�River�Sirhowy�is�located�73m�south�of�the�site.�This�was�redirected�

in�the�1970’s�from�it�former�its�former�course�within�the�south�of�the�site.�A�river�quality�of�

this� river�has�been� recorded�1410m�east�downstream�of� the� site�with�a� general�biological�

quality�grade�B�(Good)�in�2008�and�a�general�chemical�quality�grade�B�(Good)�in�2008.�

4.31� Environment�Agency�records�show�that�the�site�is�not�located�within�a�flood�zone.��

Radon�Risk�Potential�

4.32� The�Groundsure�GeoInsight�Report� indicates�that�the�site� is�outside�a�Radon�Affected�Area�

therefore�no�protective�measures�are�necessary.����

Natural�Hazards�Finding�

4.33� BGS�information�presented�within�the�Groundsure�Geoinsight�report�identifies�the�following�

Ground�conditions:�

Hazard� Risk�Designation�(Groundsure)�

Coal�Mining� dismissed�in�the�coal�mining�section.�

Collapsible�Ground� Negligible�to�very�low�

Compressible�Ground� Negligible�to�moderate�to�high.�
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Ground�Dissolution� Null.�

Landslide� Very�Low.�

Running�Sand� Very�Low�to�Low.�

Swelling�/�Shrinking�Clay� Negligible�to�Very�low.�

4.34� The�moderate� risk� of� compressible� ground� is� associated� with� the� cohesive� nature� of� the�

Alluvium.�

4.35� There�are�no� further�geotechnical�ground�risks�which�have�not�been�described� in� the�Coal�

Mining�Section.�

Sensitive�Land�Uses�

4.36� The�site�comprises�undeveloped�land�and�is�considered�to�be�of�low�sensitivity.�

4.37� English�heritage�identifies�no�historical�features�on�the�site.�

� Industrial�Land�Uses�

4.38� Industrial�land�uses�within�250m�of�the�site�are�limited�to�a�Electric�Substation�which�is�not�

considered� a� significant� risk� to� the� site� and� light� industrial� uses� associated� with� the�

surrounding�Nine�Mile�Point�Industrial�estate.�

4.39� The� Groundsure� EnviroInsight� Report� indicates� that� there� are� no� open� or� closed� � fuel�

stations�within�500m�of�the�site.��

4.40� No�high�pressure�oil/gas�pipelines�within�500m�of�the�site.�

4.41� No�new�risks�are�identified�from�the�register�of�industrial�land�uses.��
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5.0� CONSULTATIONS

� Regulatory�Database�

5.1� The�following�information�has�been�obtained�from�a�commercially�available�environmental�

database.���

Environmental�Permits,�Incidents�and�
Registers�

0��250m� 250�500m�
Details�

Site�determined�as�contaminated�land�� 0� 0� Not�applicable�

Authorised�industrial�processes�� 0� 0�
Not�applicable.�

Registered�radioactive�substances� 0� 0�
Not�applicable.�

Enforcements,�prohibitions�or�
prosecutions�

0� 0� Not�applicable.�

Pollution�Incidents�
2� 0�

207m�E�and�208m�E�Category�2�
Significant�risk�to�water�and�impact).�
Given�distance�no�risk�to�the�site.�

Consents�issued�under�the�Planning�
(Hazardous�Substances)�Act�1990�

0� 0� Not�Applicable.�

Control�of�Major�Accident�Hazard�
(COMAH)/�Notification�of�Installations�
Handling�Hazardous�Substances�
(NIHHS)�sites��

0� 0� Not�Applicable.�

Records�of�Licensed�Discharge�
Consents�

0� 1�

326m�W�Sewage�discharge�into�
Sirhowy�River.�There�is�a�closer�

discharge�however�has�expired�152m�
SE.�No�risk�to�the�site.�

5.2� No�significant�risks�are�identified�from�the�regulatory�data�base.����

Landfill�Sites�and�Waste�Treatment�Sites�

5.3� There�are�no�operational�or�historic�landfill�sites�within�500m�of�the�site.��

5.4� There� are� no� operational� and� non�operational� waste� treatment,� transfer� or� disposal� sites�

within�500m�site.�

5.5� No�significant�risks�are�identified�from�waste�activities.�



�

� � � �

Page 12 Nine Mile Point Industrial Estate, Caerphilly 
   April 2014 

6.0� PRELIMINARY�CONCEPTUAL�MODEL

Source� Location� Exposure�Pathway� Potential�
Receptor� Probability�of�Exposure� Details�

Human�Health�

Asbestos,�metals�and�
hydrocarbons.�

Potential�Made�
Ground�on�site�from�
regarding�exercise�
and�colliery�spoil.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.� Normal� construction� PPE� will� address�

risk�under�CDM.�

Site�users.� Low� Made�Ground�on�site�likely�to�be�inert.�

Hydrocarbon�and�
metals.�

Migration�from�off�
site�sources.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Low� Made�ground� surrounds� site� associated�

with�regarding�exercise.�
Site�users.�

Ground�Gas.�

Historic�Landfills.� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�source�identified.��

Site�users.�

Made�Ground.� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�confined�access�likely.�

Site�users.� Negligible.� Unlikely� to� be� significant� highly�
putrescible�matter.��

Mine�gas� Inhalation�&�
Explosive.�

Construction�
Workers.� Dismissed.� No�confined�access�likely.�

Site�users.� Negligible.�
Given�the�shaft�has�been�backfilled�and�
treated� it� is�unlikely� there�will�be�a� risk�
associated�with�mine�gas.�

Groundwater�

Hydrocarbon�and�
metals.�

Potential�spillage�on�
site.� Vertical�Migration.� Groundwater.� Negligible.� Significant� source�unlikely.�No�evidence�

of�spillages.��

Surface�Water�

Hydrocarbon�and�
metals.�

Potential�spillage�on�
site.�

Horizontal�
Migration.� River�Network.� Negligible�� Significant� source�unlikely.�No�evidence�

of�spillages.�

Environmental�Receptors�

On�site�contaminants�

Ingestion�dermal�and�inhalation.� Ecology.� Dismissed.� No�sensitive�ecology�designation.�

Direct.� Archaeology.� Dismissed.� None�present.�

Direct.� Geology.� Dismissed.� None�present.�

Phytotoxic.� Woodland.� Dismissed.� None�present.�

Phytotoxic.� Crops.� Dismissed.� None�present.�

Ingestion�dermal�and�inhalation.� Livestock.� Dismissed.� None�present.�

Building�Services�

On�site�contaminants�

Direct.� Historic�Buildings. Dismissed. No�receptors

Direct.� Proposed�Buildings.� Dismissed.� No�source�identified.�

Permeate�into�pipework.� Water�Pipes.� Dismissed.� No�source�identified.�

6.1� There�is�a�low�risk�of�Made�Ground�on�the�site�associated�with�the�regarding�exercise��

6.2� There�is�a�negligible�risk�of�Mine�gas�given�that�the�mine�shaft�has�been�infilled�with�shale�

and�a�reinforced�cap.�
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7.0� DISCUSSIONS�AND�RECOMMENDATIONS

� Geotechnical�Discussion�

7.1� Based�on�the�Coal�Mining�Report�five�coal�seams�have�been�encountered�below�the�site�at�

depths�greater�than�150m.�This�is�supported�by�the�BGS�records,�the�shaft�records�and�the�

mine�abandonment�plans/logs�given� in� the�appendices.�The� site� is�underlain�by� superficial�

materials� up� to� 10.90m� thick� which� is� underlain� by� in� excess� of� 90m� of� competent� rock�

above�even�the�shallowest�coal�seam.�Given�this�there�is�considered�to�be�no�significant�risk�

associated�with�collapse�of�mine�working��

7.2� Based�on�the�historical�information,�the�coal�mining�report,�the�shaft�data�report,�historical�

plans�and�mine�abandonment�plans�there�is�one�shaft�located�on�site�and�one�10m�from�the�

north� eastern� site� boundary,� both� of� which� have� been� backfilled� and� capped� with� a�

reinforced�cap� in� �1970.�Given� these�have�been�treated� the� risk�of�collapsed�mine�shaft� is�

dismissed,�however�it�is�recommended�that�a�no�construction�zone�is�established�around�the�

shaft�on�the�site.��

7.3� Given� the� proposed� usage� of� the� site� as� SRF/RDF� production� plant� with� industrial� load�

bearing� structures� and� based� on� the� thickness� of� the� superficial� materials� and� the� shaft�

diameter�it�is�recommended�that�these�load�bearing�structures�are�sited�15m�away�from�the�

centre�of�the�shaft�location.�

7.4� In�order�to�determine�the�position�of�the�shaft�accurately�on�site�it� is�recommended�that�a�

site�investigation�is�undertaken�to�determine�the�extent�off�the�reinforced�concrete�cap�and�

therefore�the�centre�of�the�shaft.�This�exact�extent�of�the�reinforced�cap�position�should�be�

surveyed�in�so�it�can�be�placed�on�the�site�layout.�

7.5� Given� the�depth�of� the�working� in� excess�of� 150m�and� the�evidence� supplied�by� the�Coal�

Authority� and�based�on� the� coal�mining� report,� shaft�data� sheets�and�mine�abandonment�

plans� no� further� deep� rotary� boreholes� will� be� required� to� prove� the� depth� of� these�

workings.�

7.6� Given�the�site�has�been�subject�to�re�grading�it� is�recommended�that�a�site� investigation�is�

undertaken�to�determine�the�thickness�and�strength�of�the�Made�Ground�in�order�to�design�

appropriate�foundations.��

�
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Environmental�Discussion�and�Recommendations�

7.7� It�is�considered�that�there�is�a�negligible�to�low�risk�associated�with�land�quality�issues�at�the�

site.�Given�the�proposed�industrial�usage�of�the�site�no�remediation�is�expected.��

7.8� �If�unforeseen�contamination�is�encountered�during�construction�works�such�as�localised�an�

Environmental�consultant�will�be�available�on�a�‘call�out’�basis�to�undertake�an�assessment�

of� risk.� � If� ‘unforeseen� contamination’� is� encountered� the� discovery� strategy� will� be� to�

remove�or�cover�the�source�using�clean�capping�soils�as�it�is�likely�to�be�very�limited�in�extent�

and�the�Local�Planning�Authority�advised.�

Recommendations�

7.9� It� is� recommended� that� an� intrusive� ground� investigation� is� undertaken� to� determine� the�

position�of�the�mine�shaft.�

7.10� The� intrusive� investigation�will� also� confirm� the� thickness� of� the� superficial�materials� and�

depth�to�rock�head.��

7.11� Based�on�the�desk�study�and�the�depth�of�the�workings�there�is�considered�to�be�no�risk�of�

these�workings�affecting�the�proposed�development.�

7.12� It�is�considered�that�given�the�low/negligible�risk�from�potential�contamination.�Appropriate�

environmental�sampling�should�be�undertaken�to�determine�the�soil�quality.���

7.13� The�preliminary�scope�of�the�ground�investigation�proposed�is�given�below:�

� Carry� out� a� trial� pitting� investigation� and� if� required� undertake� deep� boreholes� to�

confirm�the�thickness�of�the�Made�Ground�and�superficial�materials.�

� Survey�in�the�mine�shaft�position.�

� Preparation�of�a�geo�technical�report�based�on�the�findings�of�the�ground�investigation�

providing�geotechnical�properties�to�assist�with�the�development�of�the�site.��Provision�

of� a� ‘discovery� strategy’� to� address� any� localised� contamination� than� may� be�

encountered�during�site�development�works.�
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APPENDIX�A�–�DRAWINGS�
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APPENDIX�B�–�DESK�STUDY�INFORMATION�
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APPENDIX�C�–�COAL�MINING�INFORMATION�
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Site................... Nine Mile Point Soakaway Number............ TP3
Job Number..... CRM.414.002 Length................................ 1.18 m
Date of Test..... 14.05.15 Width.................................. 0.60 m

Depth................................. 5.00 m

Groundwater Level............ Dry m

Remarks - TEST 1 TEST 2 TEST 3
Time(min) Depth to Water (m) Time(min) Depth to Water (m) Time(min) Depth to Water (m)

0-3.85m: Made Ground Colliery Waste 0.0 4.00 0.0 4.00 0.0 4.00
3.85-5.00m: sandy gravel 0.3 4.10 0.3 4.10 0.3 4.10

0.5 4.30 0.5 4.30 0.5 4.30
1.0 4.50 0.8 4.50 0.8 4.50
1.3 4.60 1.0 4.60 1.0 4.60
1.5 4.80 1.3 4.80 1.3 4.80
2.0 5.00 1.5 5.00 1.5 5.00

Effective Storage Depth m 1.00 1.00 1.00
75% Effective Storage Depth m 0.75 0.75 0.75
(i.e. depth below GL) m 4.25 4.25 4.25
25% Effective Storage Depth m 0.25 0.25 0.25
(i.e. depth below GL) m 4.75 4.75 4.75
Effective Storage Depth 75%-25% m 0.50 0.50 0.50

Time to fall to 75% effective depth mins 0.25 0.25 0.25
Time to fall to 25% effective depth mins 1.50 1.25 1.25

V (75%-25%) m3 0.35 0.35 0.35
a (50%) m2 2.49 2.49 2.49
t (75%-25%) mins 1.25 1.00 1.00

SOIL INFILTRATION RATE m/s 1.90E-03 2.37E-03 2.37E-03

DESIGN SOIL INFILTRATION RATE, f 1.90E-03 m/s

Date: Date: Approved By: Date:
14.05.15 14.05.15 14.05.15

SOIL INFILTRATION RATE TEST
See B.R.E. Digest 365, 1991, Soakaway Design.

Compiled By: Checked By:
M. Ward R.Hamilton S.Rhodes
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Unit A2
Windmill Road

Ponswood Industrial Estate
St Leonards on Sea

East Sussex
TN38 9BY

Telephone: (01424) 718618
Facsimile: (01424) 729911

info@elab-uk.co.uk

Analytical Report Number: 15-01696

Issue:  1

Date of Issue: 08/05/2015

Contact: Richard Hamilton

Customer Details: Enzygo - Cromhall 
The Granary 
Woodend Lane 
Cromhall 
Gloucestershire

Quotation No: Q14-00007

Order No: CRM1276

Customer Reference: CRM.414.002

Date Received: 21/04/2015

Date Approved: 08/05/2015

Details: Nine Mile Point Industrial Estate / CRM.414.002

Approved by:

John Wilson, Operations Manager

THE ENVIRONMENTAL LABORATORY LTD

Any comments, opinions or interpretations expressed herein are outside the scope of UKAS accreditation (Accreditation Number 2683
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Sample Summary
Report No.:  15-01696

Elab No. Client's Ref. Date Sampled Date ScheduledDescription Deviations
25096 TP01   0.15 15/04/2015 24/04/2015
25097 TP02   0.40 15/04/2015 24/04/2015
25098 TP02   1.20 15/04/2015 24/04/2015
25099 TP03   0.30 15/04/2015 24/04/2015
25100 TP03   0.50 15/04/2015 24/04/2015
25101 TP03   1.50 15/04/2015 24/04/2015
25102 TP03   3.50 15/04/2015 24/04/2015
25103 TP03   5.00 15/04/2015 24/04/2015
25104 TP04   0.15 15/04/2015 24/04/2015
25105 TP06   1.10 15/04/2015 24/04/2015
25106 TP07   0.60 15/04/2015 24/04/2015
25107 TP07   0.90 15/04/2015 24/04/2015
25108 TP08   0.30 16/04/2015 24/04/2015 Sandy silty loam g
25109 TP09   0.75 16/04/2015 24/04/2015 Silty loam g
25110 TP10   0.10 16/04/2015 24/04/2015
25111 TP11   0.80 16/04/2015 24/04/2015
25112 TP11   2.90 16/04/2015 24/04/2015
25113 TP12   0.35 16/04/2015 24/04/2015
25114 TP12   0.90 16/04/2015 24/04/2015
25115 TP13   0.70 15/04/2015 24/04/2015
25116 TP14   0.10 15/04/2015 24/04/2015
25117 TP15   1.00 16/04/2015 24/04/2015
25118 TP15   1.50 16/04/2015 24/04/2015
25119 TP16   1.00 16/04/2015 24/04/2015
25120 TP17   0.10 15/04/2015 24/04/2015
25121 TP17   0.60 15/04/2015 24/04/2015
25122 P1@0.15, TP3@0.30, TP4@0 15/04/2015 24/04/2015 Silty loam g
25123 ined  TP10, TP14, TP17@0.1 15/04/2015 24/04/2015 Silty loam g
25124 2@0.40@1.20, TP3@0.50@1 15/04/2015 24/04/2015 Sandy silty loam g
25125 P6@1.10, TP7@0.60, TP7@0 15/04/2015 24/04/2015 Silty loam g
25126 0  TP11@0.80@2.90, TP12@ 15/04/2015 24/04/2015 Silty loam g
25127 @0.60  TP15@1.00@1.50, TP1 15/04/2015 24/04/2015 Silty loam g

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 2 of 13
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Results Summary
Report No.:   15-01696

25108 25109 25122
TP1@0.15, TP3@0.30, TP4@0.15

SOIL SOIL SOIL
TP08 TP09 Combined
0.30 0.75 0.15 - 0.30

16/04/2015 16/04/2015 15/04/2015
Determinand Codes Units LOD

Arsenic M mg/kg 1   22.9   16.5   17.4
Cadmium M mg/kg 0.5   7.4   < 0.5   < 0.5
Chromium M mg/kg 5   9.0   6.7   22.8
Copper M mg/kg 5   26.7   40.9   27.3
Lead M mg/kg 5   296   27.0   38.1
Mercury M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Nickel M mg/kg 5   7.9   22.3   24.6
Selenium M mg/kg 1   < 1.0   1.9   1.4
Zinc M mg/kg 45   398   61.7   100

Water Soluble Sulphate M g/l 0.02   < 0.02 n/t   < 0.02

Hexavalent Chromium N mg/kg 0.8   < 0.8   < 0.8   < 0.8
Total Cyanide M mg/kg 1   < 1.0   < 1.0   < 1.0

Moisture Content N % 0.1   6.1   11.2   37.2
pH M units 0.1   8.2   8.0   6.9
Stones Content N % 0.1   46.0   31.3   9.7
Total Organic Carbon N % 0.01   0.98   8.9   4.2

Sampling Date

Metals

Anions

Inorganics

Miscellaneous

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 3 of 13
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Results Summary
Report No.:   15-01696

25108 25109 25122
TP1@0.15, TP3@0.30, TP4@0.15

SOIL SOIL SOIL
TP08 TP09 Combined
0.30 0.75 0.15 - 0.30

16/04/2015 16/04/2015 15/04/2015
Determinand Codes Units LOD

Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB N mg/kg 1 g  < 1.0 g  < 1.0 g  < 1.0
>C10-C12 BCB N mg/kg 1 g  < 1.0 g  < 1.0 g  < 1.0
>C12-C16 BCB N mg/kg 1 g  < 1.0 g  < 1.0 g  < 1.0
>C16-C21 BCB N mg/kg 1 g  < 1.0 g  < 1.0 g  < 1.0
>C21-C35 BCB N mg/kg 1 g  6.0 g  < 1.0 g  < 1.0
>C35-C40 BCB N mg/kg 1 g  2.5 g  < 1.0 g  < 1.0
Total (>C8-C40) BCB N mg/kg 1 g  8.5 g  < 1.0 g  < 1.0

Phenol M mg/kg 1   < 1   < 1   < 1
M,P-Cresol N mg/kg 1   < 1   < 1   < 1
O-Cresol N mg/kg 1   < 1   < 1   < 1
3,4-Dimethylphenol N mg/kg 1   < 1   < 1   < 1
2,3-Dimethylphenol M mg/kg 1   < 1   < 1   < 1
Trimethylphenol M mg/kg 1   < 1   < 1   < 1
Total Monohydric Phenols N mg/kg 5   < 5   < 5   < 5

Naphthalene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Acenaphthylene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Acenaphthene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Fluorene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Phenanthrene M mg/kg 0.5   < 0.5   0.5   0.6
Anthracene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Fluoranthene M mg/kg 0.5   < 0.5   < 0.5   1.3
Pyrene M mg/kg 0.5   < 0.5   < 0.5   0.9
Benzo (a) anthracene M mg/kg 0.5   < 0.5   < 0.5   0.8
Chrysene M mg/kg 0.5   < 0.5   < 0.5   1.1
Benzo (b) fluoranthene M mg/kg 0.5   < 0.5   < 0.5   1.3
Benzo (k) fluoranthene M mg/kg 0.5   < 0.5   < 0.5   0.5
Benzo (a) pyrene M mg/kg 0.5   < 0.5   < 0.5   0.8
Indeno (1,2,3-cd) pyrene M mg/kg 0.5   < 0.5   0.6   0.7
Dibenzo(a,h)anthracene M mg/kg 0.5   < 0.5   < 0.5   < 0.5
Benzo(ghi)perylene M mg/kg 0.5   < 0.5   0.7   0.5
Total PAH(16) M mg/kg 2   < 2   3   9

Organics

Phenols

Polyaromatic hydrocarbons
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Results Summary
Report No.:   15-01696

Determinand Codes Units LOD

Arsenic M mg/kg 1
Cadmium M mg/kg 0.5
Chromium M mg/kg 5
Copper M mg/kg 5
Lead M mg/kg 5
Mercury M mg/kg 0.5
Nickel M mg/kg 5
Selenium M mg/kg 1
Zinc M mg/kg 45

Water Soluble Sulphate M g/l 0.02

Hexavalent Chromium N mg/kg 0.8
Total Cyanide M mg/kg 1

Moisture Content N % 0.1
pH M units 0.1
Stones Content N % 0.1
Total Organic Carbon N % 0.01

Sampling Date

Metals

Anions

Inorganics

Miscellaneous

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

25123 25124
TP10, TP14, TP17@0.10 TP2@0.40@1.20, TP3@0.50@1.50

SOIL SOIL
Combined Combined

0.10 0.40 - 1.50
15/04/2015 15/04/2015

  19.2   11.1
  < 0.5   < 0.5
  44.9   11.5
  36.2   33.7
  61.3   20.7
  < 0.5   < 0.5
  36.4   30.1
  1.8   1.3
  149   69.7

n/t   < 0.02

  < 0.8   < 0.8
  < 1.0   < 1.0

  37.8   8.7
  7.1   7.8

  < 0.1   27.1
  3.7   7.3
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Results Summary
Report No.:   15-01696

Determinand Codes Units LOD
Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB N mg/kg 1
>C10-C12 BCB N mg/kg 1
>C12-C16 BCB N mg/kg 1
>C16-C21 BCB N mg/kg 1
>C21-C35 BCB N mg/kg 1
>C35-C40 BCB N mg/kg 1
Total (>C8-C40) BCB N mg/kg 1

Phenol M mg/kg 1
M,P-Cresol N mg/kg 1
O-Cresol N mg/kg 1
3,4-Dimethylphenol N mg/kg 1
2,3-Dimethylphenol M mg/kg 1
Trimethylphenol M mg/kg 1
Total Monohydric Phenols N mg/kg 5

Naphthalene M mg/kg 0.5
Acenaphthylene M mg/kg 0.5
Acenaphthene M mg/kg 0.5
Fluorene M mg/kg 0.5
Phenanthrene M mg/kg 0.5
Anthracene M mg/kg 0.5
Fluoranthene M mg/kg 0.5
Pyrene M mg/kg 0.5
Benzo (a) anthracene M mg/kg 0.5
Chrysene M mg/kg 0.5
Benzo (b) fluoranthene M mg/kg 0.5
Benzo (k) fluoranthene M mg/kg 0.5
Benzo (a) pyrene M mg/kg 0.5
Indeno (1,2,3-cd) pyrene M mg/kg 0.5
Dibenzo(a,h)anthracene M mg/kg 0.5
Benzo(ghi)perylene M mg/kg 0.5
Total PAH(16) M mg/kg 2

Organics

Phenols

Polyaromatic hydrocarbons

25123 25124
TP10, TP14, TP17@0.10 TP2@0.40@1.20, TP3@0.50@1.50

SOIL SOIL
Combined Combined

0.10 0.40 - 1.50
15/04/2015 15/04/2015

g  < 1.0 g  < 1.0
g  < 1.0 g  < 1.0
g  < 1.0 g  < 1.0
g  < 1.0 g  1.2
g  < 1.0 g  4.3
g  < 1.0 g  < 1.0
g  < 1.0 g  5.4

  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 5   < 5

  0.6   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  0.7   < 0.5

  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5

  3   2
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Results Summary
Report No.:   15-01696

Determinand Codes Units LOD

Arsenic M mg/kg 1
Cadmium M mg/kg 0.5
Chromium M mg/kg 5
Copper M mg/kg 5
Lead M mg/kg 5
Mercury M mg/kg 0.5
Nickel M mg/kg 5
Selenium M mg/kg 1
Zinc M mg/kg 45

Water Soluble Sulphate M g/l 0.02

Hexavalent Chromium N mg/kg 0.8
Total Cyanide M mg/kg 1

Moisture Content N % 0.1
pH M units 0.1
Stones Content N % 0.1
Total Organic Carbon N % 0.01

Sampling Date

Metals

Anions

Inorganics

Miscellaneous

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

25125 25126
TP6@1.10, TP7@0.60, TP7@0.90 TP11@0.80@2.90, TP12@0.30@0.90

SOIL SOIL
Combined Combined - TP13@0.70
0.60 - 1.10 0.30 - 2.90
15/04/2015 15/04/2015

  4.8   5.7
  < 0.5   < 0.5
  6.6   9.0
  31.8   40.7
  14.9   41.4
  < 0.5   < 0.5
  20.9   17.9
  1.7   2.2

  < 45.0   60.4

n/t   0.04

  < 0.8   < 0.8
  < 1.0   < 1.0

  6.6   10.8
  7.8   7.7
  39.4   28.3
  7.1   8.7
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Results Summary
Report No.:   15-01696

Determinand Codes Units LOD
Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB N mg/kg 1
>C10-C12 BCB N mg/kg 1
>C12-C16 BCB N mg/kg 1
>C16-C21 BCB N mg/kg 1
>C21-C35 BCB N mg/kg 1
>C35-C40 BCB N mg/kg 1
Total (>C8-C40) BCB N mg/kg 1

Phenol M mg/kg 1
M,P-Cresol N mg/kg 1
O-Cresol N mg/kg 1
3,4-Dimethylphenol N mg/kg 1
2,3-Dimethylphenol M mg/kg 1
Trimethylphenol M mg/kg 1
Total Monohydric Phenols N mg/kg 5

Naphthalene M mg/kg 0.5
Acenaphthylene M mg/kg 0.5
Acenaphthene M mg/kg 0.5
Fluorene M mg/kg 0.5
Phenanthrene M mg/kg 0.5
Anthracene M mg/kg 0.5
Fluoranthene M mg/kg 0.5
Pyrene M mg/kg 0.5
Benzo (a) anthracene M mg/kg 0.5
Chrysene M mg/kg 0.5
Benzo (b) fluoranthene M mg/kg 0.5
Benzo (k) fluoranthene M mg/kg 0.5
Benzo (a) pyrene M mg/kg 0.5
Indeno (1,2,3-cd) pyrene M mg/kg 0.5
Dibenzo(a,h)anthracene M mg/kg 0.5
Benzo(ghi)perylene M mg/kg 0.5
Total PAH(16) M mg/kg 2

Organics

Phenols

Polyaromatic hydrocarbons

25125 25126
TP6@1.10, TP7@0.60, TP7@0.90 TP11@0.80@2.90, TP12@0.30@0.90

SOIL SOIL
Combined Combined - TP13@0.70
0.60 - 1.10 0.30 - 2.90
15/04/2015 15/04/2015

g  1.2 g  < 1.0
g  3.6 g  < 1.0

g  15.6 g  < 1.0
g  19.8 g  < 1.0
g  15.2 g  < 1.0
g  5.7 g  < 1.0

g  61.1 g  < 1.0

  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 1   < 1
  < 5   < 5

  < 0.5   0.6
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   0.9
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 0.5   < 0.5
  < 2   4

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 8 of 13



8

Results Summary
Report No.:   15-01696

Determinand Codes Units LOD

Arsenic M mg/kg 1
Cadmium M mg/kg 0.5
Chromium M mg/kg 5
Copper M mg/kg 5
Lead M mg/kg 5
Mercury M mg/kg 0.5
Nickel M mg/kg 5
Selenium M mg/kg 1
Zinc M mg/kg 45

Water Soluble Sulphate M g/l 0.02

Hexavalent Chromium N mg/kg 0.8
Total Cyanide M mg/kg 1

Moisture Content N % 0.1
pH M units 0.1
Stones Content N % 0.1
Total Organic Carbon N % 0.01

Sampling Date

Metals

Anions

Inorganics

Miscellaneous

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

25127
TP15@1.00@1.50, TP16@1.00

SOIL
Combined - TP17@0.60

0.60 - 1.50
15/04/2015

  7.2
  < 0.5
  10.2
  31.3
  19.5
  < 0.5
  20.9
  1.6
  46.3

n/t

  < 0.8
  < 1.0

  12.0
  9.4
  28.2
  7.8
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Results Summary
Report No.:   15-01696

Determinand Codes Units LOD
Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB N mg/kg 1
>C10-C12 BCB N mg/kg 1
>C12-C16 BCB N mg/kg 1
>C16-C21 BCB N mg/kg 1
>C21-C35 BCB N mg/kg 1
>C35-C40 BCB N mg/kg 1
Total (>C8-C40) BCB N mg/kg 1

Phenol M mg/kg 1
M,P-Cresol N mg/kg 1
O-Cresol N mg/kg 1
3,4-Dimethylphenol N mg/kg 1
2,3-Dimethylphenol M mg/kg 1
Trimethylphenol M mg/kg 1
Total Monohydric Phenols N mg/kg 5

Naphthalene M mg/kg 0.5
Acenaphthylene M mg/kg 0.5
Acenaphthene M mg/kg 0.5
Fluorene M mg/kg 0.5
Phenanthrene M mg/kg 0.5
Anthracene M mg/kg 0.5
Fluoranthene M mg/kg 0.5
Pyrene M mg/kg 0.5
Benzo (a) anthracene M mg/kg 0.5
Chrysene M mg/kg 0.5
Benzo (b) fluoranthene M mg/kg 0.5
Benzo (k) fluoranthene M mg/kg 0.5
Benzo (a) pyrene M mg/kg 0.5
Indeno (1,2,3-cd) pyrene M mg/kg 0.5
Dibenzo(a,h)anthracene M mg/kg 0.5
Benzo(ghi)perylene M mg/kg 0.5
Total PAH(16) M mg/kg 2

Organics

Phenols

Polyaromatic hydrocarbons

25127
TP15@1.00@1.50, TP16@1.00

SOIL
Combined - TP17@0.60

0.60 - 1.50
15/04/2015

g  < 1.0
g  < 1.0
g  < 1.0
g  < 1.0
g  < 1.0
g  < 1.0
g  < 1.0

  < 1
  < 1
  < 1
  < 1
  < 1
  < 1
  < 5

  0.6
  < 0.5
  < 0.5
  < 0.5
  1.6

  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5
  < 0.5

  4
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Unit A2, Windmill Road, Ponswood Industrial Estate, St Leonards on Sea, East Sussex, TN38 9BY
Tel: +44 (0)1424 718618,  Email: info@elab-uk.co.uk, Web: www.elab-uk.co.uk

Results Summary
Report No.:   15-01696

Asbestos Qualitative Results

Elab No Depth (m) Clients Reference Description of Sample Matrix # Result
25108 0.30 TP08  Sandy silty loam No asbestos detected
25109 0.75 TP09  Silty loam No asbestos detected
25122 0.15 - 0.30 Combined  TP1@0.1 Silty loam No asbestos detected
25123 0.10 Combined  TP10, TP Silty loam No asbestos detected
25124 0.40 - 1.50 Combined  TP2@0.4 Sandy silty loam No asbestos detected
25125 0.60 - 1.10 Combined  TP6@1.1 Silty loam No asbestos detected
25126 0.30 - 2.90 Combined - TP13@0Silty loam No asbestos detected
25127 0.60 - 1.50 Combined - TP17@0Silty loam No asbestos detected

Analytical result only applies to the sample as submitted by the client. Any comments, opinions or interpretations (marked #)  
in this report are outside UKAS accreditation (Accreditation No2683).  They are subjective comments only which must be verified by the client.
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Method Summary
Report No.:   15-01696

Parameter Analysis Undertaken 
On Date Tested Method 

Number Technique

Hexavalent chromium                     As submitted sample     05/05/2015 110       Colorimetry                             
pH                                      Air dried sample              08/05/2015 113       Electromeric                            
Aqua regia extractable metals           Air dried sample              06/05/2015 118       ICPMS                                   
Phenols in solids                       As submitted sample     05/05/2015 121       HPLC                                    
Polyaromatic hydrocarbons (GC-FID)      As submitted sample     05/05/2015 133       GC-FID                                  
Water soluble anions                    Air dried sample              05/05/2015 172       Ion Chromatography                   
Total cyanide                           As submitted sample     08/05/2015 204       Colorimetry                             
Total organic carbon/Total sulphur      Air dried sample              06/05/2015 210       IR                                      
Basic carbon banding in soil            As submitted sample     05/05/2015 218       GC-FID                                  
Asbestos identification                 As submitted sample     07/05/2015 PMAN      Microscopy                              

Soil
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Report No.:   15-01696

Key

U hold UKAS accreditation
M hold MCERTS and UKAS accreditation
N do not currently hold UKAS accreditation
^ MCERTS accreditation not applicable for sample matrix
* UKAS accreditation not applicable for sample matrix
S Subcontracted to approved laboratory UKAS Accredited for the test

SM Subcontracted to approved laboratory MCERTS/UKAS Accredited for the test
I/S Insufficient Sample
U/S Unsuitable sample
n/t Not tested
< means "less than"
> means "greater than"

Soil sample results are expressed on an air dried basis
Comments or interpretations are beyond the scope of UKAS accreditation
The results relate only to the items tested
PCB congener results may include any coeluting PCBs
Uncertainty of measurement for the determinands tested are available upon request 

Deviation Codes
a No date of sampling supplied
b No time of sampling supplied (Waters Only)
c Sample not received in appropriate containers
d Sample not received in cooled condition
e The container has been incorrectly filled
f Sample age exceeds stability time (sampling to receipt)
g Sample age exceeds stability time (sampling to analysis)

Where a sample has a deviation code, the applicable test result may be invalid.

Sample Retention and Disposal
All soil samples will be retained for a period of one month
All water samples will be retained for 7 days following the date of the test report
Charges may apply to extended sample storage

Report Information
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Page 38 Nine Mile Point Industrial Estate, Caerphilly 
   May 2014 

Human�Health �Assessment �Reference�Values � �

Determinant�
Units� GAC�Value�Residential�

With�Plant�Uptake� Without�Plant�Uptake�
Arsenic� mg/kg� 37� 40�

Cadmium� mg/kg 11� 85�

Chromium� mg/kg 910� 910�

Chromium�VI� mg/kg 6� 6�

Lead� mg/kg 200� 310�

Mercury� mg/kg 40� 56�

Nickel� mg/kg 180� 180�

Selenium� mg/kg 250� 430�

Copper� mg/kg 2400� 7100�

Zinc� mg/kg 3700� 40000�

Cyanide� mg/kg� 791� 800�

�

SOM� %� 1� 2.5� 6� 1� 2.5� 6�

Phenol� mg/kg 120� 200� 380� 440� 690� 1200�

Napthalene� mg/kg 2.3� 5.6� 13� 2.3� 5.6� 13�

Acenaphtylene� mg/kg 170� 420� 920� 2900� 4600� 6000�

Acenaphthene� mg/kg 210� 510� 1100� 3000� 4700� 6000�

Flourene� mg/kg 170� 400� 860� 2800� 3800� 4500�

Phenanthrene� mg/kg 95� 220� 440� 1300� 1500� 1500�

Anthracene� mg/kg 2400� 5400� 11000� 31000� 35000� 37000�

Fluoranthene� mg/kg 280� 560� 890� 1500� 1600� 1600�

Pyrene� mg/kg 620� 1200� 2000� 3700� 3800� 3800�

Benzo(a)Anthracene� mg/kg 7.2� 11� 13� 11� 14� 15�

Chrysene� mg/kg 15� 22� 27� 30� 31� 32�

Benzo(b)Flouranthene� mg/kg 2.6� 3.3� 3.7� 3.9� 4.0� 4.0�

Benzo(k)Flouranthene� mg/kg 77� 93� 100� 110� 110� 110�

Benzo(a)Pyrene� mg/kg 2.2� 2.7� 3.0� 3.2� 3.2� 3.2�

Indeno(123�cd)Pyrene� mg/kg 27� 36� 41� 45� 46� 46�

Dibenzo(a,h)Anthracene� mg/kg 0.24� 0.28� 0.3� 0.31� 0.32� 0.32�

Benzo(ghi)Perylene� mg/kg 320� 340� 350� 360� 360� 360�

�

TPH�C5�C6�Aliphatic� mg/kg 42� 78� 160� 42� 78� 160�

TPH�C6�C8�Aliphatic mg/kg 100� 230� 530� 100� 230� 530�

TPH�C8�C10�Aliphatic mg/kg 27� 65� 150� 27� 65� 150�

TPH�C10�C12�Aliphatic mg/kg 130� 330� 760� 130� 330� 770�

TPH�C12�C16�Aliphatic mg/kg 1100� 2400� 4300� 1100� 2400� 4400�

TPH�C16�C35�Aliphatic mg/kg 65000� 92000� 110000� 65000� 92000� 110000�

TPH�C35�C44�Aliphatic mg/kg 65000� 92000� 110000� 65000� 92000� 110000�
�

TPH�C5�C7�Aromatic� mg/kg 70� 140� 300� 370� 690� 1400�

TPH�C7�C8�Aromatic� mg/kg 130� 290� 660� 860� 1800� 3900�

TPH�C8�C10�Aromatic� mg/kg 34� 83� 190� 47� 110� 270�

TPH�C10�C12�Aromatic� mg/kg 74� 180� 380� 250� 590� 1200�

TPH�C12�C16�Aromatic� mg/kg 140� 330� 660� 1800� 2300� 2500�

TPH�C16�C21�Aromatic� mg/kg 260� 540� 930� 1900� 1900� 1900�

TPH�C21�C35�Aromatic� mg/kg 1100� 1500� 1700� 1900� 1900� 1900�

TPH�C35�C44�Aromatic� mg/kg 1100� 1500� 1700� 1900� 1900� 1900�
�

Benzene� mg/kg 0.087� 0.17� 0.37� 0.38� 0.70� 1.4�

Toluene� mg/kg 130� 290� 660� 880� 1900� 3900�

Ethylebenzene� mg/kg 47� 110� 260� 83� 190� 440�

Xylene� mg/kg 56� 130� 310� 79� 180� 430�

C o p y r i g h t � L a n d � Qua l i t y �Ma n a g emen t � L t d � r e p r o du c e d �w i t h � p e rm i s s i o n � P u b l i c a t i o n � N o � S 4U L 3 2 5 0 . � A l l � r i g h t s � r e s e r v e d . �
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Page 39 Nine Mile Point Industrial Estate, Caerphilly 
   May 2014 

�

Determinant�
Units� GAC�Value��

Residential�POS� Commercial�
Arsenic� mg/kg� 79� 640�

Cadmium� mg/kg 120� 190�

Chromium� mg/kg 1500� 8600�

Chromium�VI� mg/kg 7.7� 33�

Lead� mg/kg 630� 2330�

Mercury� mg/kg 120� 1100�

Nickel� mg/kg 230� 980�

Selenium� mg/kg 1100� 12000�

Copper� mg/kg 12000� 68000�

Zinc� mg/kg 81000� 730000�

Cyanide� mg/kg� N/A� 16200�

�

SOM� %� 1� 2.5� 6� 1� 2.5� 6�

Phenol� mg/kg 440� 690� 1300� 440� 690� 1300�

Napthalene� mg/kg 4900� 4900� 4900� 190� 460� 1100�

Acenaphtylene� mg/kg 15000� 15000� 15000� 83000� 97000� 100000�

Acenaphthene� mg/kg 15000� 15000� 15000� 84000� 97000� 100000�

Flourene� mg/kg 9900� 9900� 9900� 63000� 68000� 71000�

Phenanthrene� mg/kg 3100� 3100� 3100� 22000� 22000� 23000�

Anthracene� mg/kg 74000� 74000� 74000� 520000� 540000� 540000�

Fluoranthene� mg/kg 3100� 3100� 3100� 23000� 23000� 23000�

Pyrene� mg/kg 7400� 7400� 7400� 54000� 54000� 54000�

Benzo(a)Anthracene� mg/kg 29� 29� 29� 170� 170� 180�

Chrysene� mg/kg 57� 57� 57� 350� 350� 350�

Benzo(b)Flouranthene� mg/kg 7.1� 7.2� 7.2� 44� 44� 45�

Benzo(k)Flouranthene� mg/kg 190� 190� 190� 1200� 1200� 1200�

Benzo(a)Pyrene� mg/kg 5.7� 5.7� 5.7� 35� 35� 36�

Indeno(123�cd)Pyrene� mg/kg 82� 82� 82� 500� 510� 510�

Dibenzo(a,h)Anthracene� mg/kg 0.57� 0.57� 0.58� 3.5� 3.6� 3.6�

Benzo(ghi)Perylene� mg/kg 640� 640� 640� 3900� 4000� 4000�

�

TPH�C5�C6�Aliphatic� mg/kg 570000� 590000� 600000� 3200� 5900� 12000�

TPH�C6�C8�Aliphatic mg/kg 600000� 610000� 620000� 7800� 17000� 40000�

TPH�C8�C10�Aliphatic mg/kg 13000� 13000� 13000� 2000� 4800� 11000�

TPH�C10�C12�Aliphatic mg/kg 13000� 13000� 13000� 9700� 23000� 47000�

TPH�C12�C16�Aliphatic mg/kg 13000� 13000� 13000� 59000� 82000� 90000�

TPH�C16�C35�Aliphatic mg/kg 250000� 250000� 250000� 1600000� 1700000� 1800000�

TPH�C35�C44�Aliphatic mg/kg 250000� 250000� 250000� 1600000� 1700000� 1800000�
�

TPH�C5�C7�Aromatic� mg/kg 56000� 56000� 56000� 26000� 46000� 86000�

TPH�C7�C8�Aromatic� mg/kg 56000� 56000� 56000� 56000� 110000� 180000�

TPH�C8�C10�Aromatic� mg/kg 5000� 5000� 5000� 3500� 8100� 17000�

TPH�C10�C12�Aromatic� mg/kg 5000� 5000� 5000� 16000� 28000� 34000�

TPH�C12�C16�Aromatic� mg/kg 5100� 5100� 5000� 36000� 37000� 38000�

TPH�C16�C21�Aromatic� mg/kg 3800� 3800� 3800� 28000� 28000� 28000�

TPH�C21�C35�Aromatic� mg/kg 3800� 3800� 3800� 28000� 28000� 28000�

TPH�C35�C44�Aromatic� mg/kg 3800� 3800� 3800� 28000� 28000� 28000�
�

Benzene� mg/kg 72� 72� 73� 27� 47� 90�

Toluene� mg/kg 56000� 56000� 56000� 56000� 110000� 180000�

Ethylebenzene� mg/kg 24000� 24000� 25000� 5700� 13000� 27000�

Xylene� mg/kg 41000� 42000� 43000� 5900� 14000� 30000�

C o p y r i g h t � L a n d � Qua l i t y �Ma n a g emen t � L t d � r e p r o du c e d �w i t h � p e rm i s s i o n � P u b l i c a t i o n � N o � S 4U L 3 2 5 0 . � A l l � r i g h t s � r e s e r v e d �
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Page 40 Nine Mile Point Industrial Estate, Caerphilly 
   May 2014 

�

Determinant�
Units� GAC�Value��

Park�POS� Allotments�
Arsenic� mg/kg� 170� 43�

Cadmium� mg/kg 532� 1.9�

Chromium� mg/kg 33000� 18000�

Chromium�VI� mg/kg 220� 1.8�

Lead� mg/kg 1300� 80�

Mercury� mg/kg 240� 19�

Nickel� mg/kg 3400� 230�

Selenium� mg/kg 1800� 88�

Copper� mg/kg 44000� 520�

Zinc� mg/kg 170000� 620�

Cyanide� mg/kg� � �

�

SOM� %� 1� 2.5� 6� 1� 2.5� 6�

Phenol� mg/kg 440� 690� 1300� 23� 42� 83�

Napthalene� mg/kg 1200� 1900� 3000� 4.1� 10� 24�

Acenaphtylene� mg/kg 29000� 30000� 30000� 28� 69� 160�

Acenaphthene� mg/kg 29000� 30000� 30000� 34� 85� 200�

Flourene� mg/kg 20000� 20000� 20000� 27� 67� 160�

Phenanthrene� mg/kg 6200� 6200� 6300� 15� 38� 90�

Anthracene� mg/kg 150000� 150000� 150000� 380� 950� 2200�

Fluoranthene� mg/kg 6300� 6300� 6400� 52� 130� 290�

Pyrene� mg/kg 15000� 15000� 15000� 110� 270� 620�

Benzo(a)Anthracene� mg/kg 49� 56� 62� 2.9� 6.5� 13�

Chrysene� mg/kg 93� 110� 120� 4.1� 9.4� 19�

Benzo(b)Flouranthene� mg/kg 13� 15� 16� 0.99� 2.1� 3.9�

Benzo(k)Flouranthene� mg/kg 370� 410� 440� 37� 75� 130�

Benzo(a)Pyrene� mg/kg 11� 12� 13� 0.97� 2.0� 3.5�

Indeno(123�cd)Pyrene� mg/kg 150� 170� 180� 9.5� 21� 39�

Dibenzo(a,h)Anthracene� mg/kg 1.1� 1.3� 1.4� 0.14� 0.27� 0.43�

Benzo(ghi)Perylene� mg/kg 1400� 1500� 1600� 290� 470� 640�

�

TPH�C5�C6�Aliphatic� mg/kg 95000� 130000� 180000� 730� 1700� 3900�

TPH�C6�C8�Aliphatic mg/kg 150000� 220000� 320000� 2300� 5600� 13000�

TPH�C8�C10�Aliphatic mg/kg 14000� 18000� 21000� 320� 770� 1700�

TPH�C10�C12�Aliphatic mg/kg 21000� 23000� 24000� 2200� 4400� 7300�

TPH�C12�C16�Aliphatic mg/kg 25000� 25000� 26000� 11000� 13000� 13000�

TPH�C16�C35�Aliphatic mg/kg 450000� 480000� 490000� 260000� 270000� 270000�

TPH�C35�C44�Aliphatic mg/kg 450000� 480000� 490000� 260000� 270000� 270000�
�

TPH�C5�C7�Aromatic� mg/kg 76000� 84000� 92000� 13� 27� 57�

TPH�C7�C8�Aromatic� mg/kg 87000� 95000� 100000� 22� 51� 120�

TPH�C8�C10�Aromatic� mg/kg 7200� 8500� 9300� 8.6� 21� 51�

TPH�C10�C12�Aromatic� mg/kg 9200� 9700� 10000� 13� 31� 74�

TPH�C12�C16�Aromatic� mg/kg 10000� 10000� 10000� 23� 57� 130�

TPH�C16�C21�Aromatic� mg/kg 7600� 7700� 7800� 46� 110� 260�

TPH�C21�C35�Aromatic� mg/kg 7800� 7800� 7900� 370� 820� 1600�

TPH�C35�C44�Aromatic� mg/kg 7800� 7800� 7900� 370� 820� 1600�
�

Benzene� mg/kg 90� 100� 110� 0.017� 0.034� 0.075�

Toluene� mg/kg 87000� 95000� 100000� 22� 51� 120�

Ethylebenzene� mg/kg 17000� 22000� 27000� 16� 39� 91�

Xylene� mg/kg 17000� 23000� 31000� 28� 67� 160�
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Control led�Waters �Assessment �Reference�Values �

Determinant� Unit� EQS�Freshwater� Uk�DWS� WHO�
Hardness� mg/l� 0�50� 50�100� 100�150� 150�200� 200�250� >250� � �
Arsenic� ug/l� 50� 10� 10�
Boron� ug/l� 2000� 1000� 0.3�
Cadmium� ug/l 5� 5� 3�
Chromium� ug/l 2� 10� 10� 20� 20� 20� 50� 50�
Lead� ug/l 4� 10� 10� 20� 20� 20� 10� 10�
Mercury� ug/l 1� 1� 1�
Selenium� ug/l � 10� 10�
Copper� ug/l 0.5� 3� 3� 3� 8� 12� 20000� 2000�
Nickel� ug/l 8� 20� 20� 40� 40� 40� 20� 70�
Zinc� ug/l 8� 15� 15� 50� 50� 50� 5000� 3000�
Sulphate� mg/l� 400� 250� 250�
PAH� ug/l � 0.1� �
Anthracene� ug/l� 0.02� � �
Napthalene� ug/l 10� � �
Benzo(a)Pyrene� ug/l 0.03� � 0.01�
Fluoranthene� ug/l� 0.02� � �
Benzene� ug/l 30� 1� 10�
Toluene� ug/l 50� � �
Ethylebenzene� ug/l 20� � �
Xylene� ug/l 30� � �
C5�–�C6�Aliphatic� ug/l � � 15000�
C6�–�C8�Aliphatic ug/l � � 15000�
C8�–�C10�Aliphatic ug/l � � 300�
C10�–�C12�Aliphatic ug/l � � 300�
C12�–�C16�Aliphatic ug/l � � 300�
C16�–�C36�Aliphatic ug/l � � N/A�
C6�–�C7�Aromatic� ug/l � � 10�
C7�–�C8�Aromatic ug/l 50� � 10�
C8�–�C10�Aromatic ug/l 20� � 300�
C10�–�C12�Aromatic ug/l � � 1000�
C12�–�C16�Aromatic ug/l � � 1000�
C16�–�C21�Aromatic ug/l � � 90�
C21�–�C35�Aromatic ug/l � � 90�

�

�

�
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APPENDIX�E�–�GEOTECHNICAL�TESTING�
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CONFIDENTIAL SOILS TEST REPORT 

12 May 2015 

FAO Mr Richard Hamilton 
Enzygo Ltd 
The Granary  
Woodend Lane  
Cromhall 
Gloucestershire  
GL12 8AA 

Tel/Fax:  +44 (0) 1454 269237 

Dear Richard, 

Thank you for consulting GSSL Ltd for your Geotechnical testing needs. GSSL Ltd is pleased to submit this final interim 
test report for laboratory testing.  

Client Ref/Order No: CRM.1277

Test Report Number: GS-CRM.002 

Contract Reference: Nine Point Mile 

Client ID, Visual Sample Descriptions: Page 2 
   

Results:    Page 3-7

Test(s) Requested; 
Determination of Chemical properties of Soil      
Determination of Moisture Content Oven Drying Method     {BS 1377-2:1990 Cl.3.2} 

Determination of the Liquid Limit – Cone Penetrometer (Definitive Method)   {BS 1377-2:1990 Cl. 4.3} 

Determination of the Plastic Limit, Plasticity Index      {BS 1377-2:1990 Cl. 5}  

Determination of Particle Size Distribution by Dry sieving method    {BS 1377-2:1990 Cl. 9.3}

Determination of the California Bearing Ratio (Lab CBR Un-soaked / Top & Bottom ends)  {BS 1377-4: 1990 Cl.7}    

If you have any questions or require additional information, then please do not hesitate to contact us.
Yours Sincerely 

Tony Dixon 
Managing Director 

                                                               
          
                                                                                                

Any opinions and interpretations expressed within this report are outside the scope of our UKAS Accreditation. 
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Summary of laboratory soil descriptions 

Contract Ref:    Nine Point Mile       Report Ref. No:  GS-CRM.002 
     

Client ID Depth (m) Description of Sample 
TP8 0.35 Very gravelly SAND 

TP9 0.45 Clayey very gravelly SAND 

TP12 4.00 Stiff gravelly very sandy silty CLAY 

TP3 3.50 & 5.00 Slightly silty sandy GRAVEL 

Certification:-                                                                                                                                                                                                                                                                    
Test results reported herein do not apply to samples other than those supplied. GSSL Ltd neither accepts responsibility for nor makes claim as to the final use & purpose of 
the materials(s).                                                                                                                                                                                                                                                                                                      

Approved Signatory: 

Date Reported: 12/05/15
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Chemical properties of Soil
Water Soluble Sulphate & Ph Value.

BS 1377:1990: Part 3 cl.3-9. 

Contract Ref:    Nine Point Mile       Report Ref. No:  GS-CRM.002 

Certification:-                                                                                                                                                                                                                                                                    
Test results reported herein do not apply to samples other than those supplied. GSSL Ltd neither accepts responsibility for nor makes claim as to the final use & purpose of 
the materials(s).                                                                                                                                                                                                                                                                                                      

Approved Signatory: 

                                                                                                                         

Date Reported: 12/05/15

CLIENT 
ID

DEPTH 
(m) 

Material passing 2mm BS 
Test Sieve  

(% dry mass of original 
sample)      

        

Water Soluble Sulphate 2:1  

pH Value 
Sulphate content as  
SO3 of 2:1 soil/water 

extract  
(g/l) 

      

Sulphate content as  
SO4 of 2:1 soil/water 

extract  
(g/l) 

    

TP12 4.00 100 0.1 0.2 8.5 

TP3 3.50 & 5.00 100 <0.1 0.1 8.3 



This Test Report may not be reproduced other than in full, except with prior written approval of GSSL LTD                                                                                    
Page 4 of 7

Determination of Moisture Content & Atterberg Limits   

 Contract Ref:      Nine Point Mile      Report Ref. No:  GS-CRM.002 
Sample Preparation:  Specimens taken from their Wet State                                                                                                                

Client
ID

Depth 
(m) 

Moisture 
Content
%

Liquid
Limit
%

Plastic 
Limit
%

Plasticity
Index
%

% Passing 
425µm test 
sieve 

Remarks 

TP3 3.00 & 5.00 7.0 20 NON-PLASTIC -

Certification:-                                                                                                                                                                                                                                  
Test results reported herein do not apply to samples other than those supplied. GSSL Ltd neither accepts responsibility for nor makes claim as to the final use & purpose of the 
materials(s).                                                                                                                                                                                                                                                          

Approved Signatory: 

                                                                                                                               

Date Reported: 12/05/15 
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Determination of Particle Size Distribution (Dry Sieving) 

                Report Ref. No:  GS-CRM.002
GSSL Sample ID  A1                   

                                                                                                            
Client ID   TP3 @ 3.50 & 5.00m

Client:     Enzygo Ltd    
Site:  Nine Point Mile

Date Sampled:  N/A 
Sampled from:   - 

Material Specification:  N/A  
Sample Description:         Slightly silty sandy GRAVEL
Sample Type:  Disturbed
Sampled by:   Client 
Date Sampled:  N/A 

Remarks: - 

   

Sample Preparation: In accordance with BS 1377-1 & 2:1990 
Certification:- 

Test results reported herein do not apply to samples other than those supplied. GSSL Ltd neither accepts responsibility for nor makes claim as to the final use & 
purpose of the materials(s) 

Approved Signatory: 
               

Date Reported: 12/05/15 

BS Test Sieve 
(mm) 

% Material 
Passing 

               
125 100
90 100
75 100
63 100
50 100
40 99

37.5 97
28 92
20 87
14 82
10 77
6.3 70
5 65

3.35 55
2 48

1.18 40
0.6 36

0.425 29
0.3 20
0.15 14
0.063 9

Soil            
Fraction 

Total 
Percentage 

COBBLES - 
GRAVEL 52 
SAND 39 
SILT / CLAY 9 

Nominal aperture test sieve size (mm)

C
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g
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Determination of California Bearing Ratio BS 1377: Part 4:1990 
   Contract Ref:      Nine Point Mile      Report Ref. No:  GS-CRM.002 

Sample description: Very gravelly SAND 
Client Sample ID:  TP8 @ 0.35m 

Certification:-                                                                                                                                                                                                                                
Sample Preparation: In accordance with BS 1377-4: 1990 : Clause 7.2.4.4. Moisture Content determined in accordance with BS 1377-2: 1990 Clause 3.2.                   
CBR Tested in accordance with BS 1377-4: 1990 Clause 7

Approved Signatory: 

                                                                                                                              

Date Reported: 12/05/15 

INITIAL SAMPLE CONDITIONS TEST CONDITIONS Method of compaction:   2.5kg  rammer 

Moisture                         
Content %: 10.5 

Surcharge Kg: 
13 

Final Moisture             
Content % 

Calculated                           
CBR Value % 

Bulk Density (measured)            
Mg/m3:

2.09 Soaking Time hrs: - Sample       
Top           

10.5  CBR @ 2.5mm = 38.5 

CBR @ 5.0mm = 31.1 

Dry Density (measured)             
Mg/m3:

1.81 Swelling mm: - Sample 
Bottom  

10.5  CBR @ 2.5mm = 35.0 

CBR @ 5.0mm = 28.4 
Percentage retained on 20mm BS 

test sieve: 12 
Remarks: Tested in accordance with BS1377: 1990 Part 4                                                                                                       
Sample preparation method  2.5kg rammer                                                                                                                                
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Determination of California Bearing Ratio BS 1377: Part 4:1990 
   Contract Ref:      Nine Point Mile      Report Ref. No:  GS-CRM.002 

Sample description: Clayey very gravelly SAND 
Client Sample ID:  TP9 @ 0.45m 

Certification:-                                                                                                                                                                                                                                
Sample Preparation: In accordance with BS 1377-4: 1990 : Clause 7.2.4.4. Moisture Content determined in accordance with BS 1377-2: 1990 Clause 3.2.                   
CBR Tested in accordance with BS 1377-4: 1990 Clause 7

Approved Signatory: 

                                                                                                                              

Date Reported: 12/05/15 

INITIAL SAMPLE CONDITIONS TEST CONDITIONS Method of compaction:   2.5kg  rammer 

Moisture                         
Content %: 14.2 

Surcharge Kg: 
13 

Final Moisture             
Content % 

Calculated                           
CBR Value % 

Bulk Density (measured)            
Mg/m3:

1.98 Soaking Time hrs: - Sample       
Top           

14.2  CBR @ 2.5mm = 30.4 

CBR @ 5.0mm = 24.8 

Dry Density (measured)             
Mg/m3:

1.76 Swelling mm: - Sample 
Bottom  

14.2  CBR @ 2.5mm = 31.2 

CBR @ 5.0mm = 26.0 
Percentage retained on 20mm BS 

test sieve: 8
Remarks: Tested in accordance with BS1377: 1990 Part 4                                                                                                      
Sample preparation method  2.5kg rammer                                                                                                                                
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