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Executive�Summary�

Proposed�Development�

A�Public�House�and�Petrol�filling�station�and�drive�through�are�proposed.��

Investigation�

Site� works� were� undertaken� by� Enzygo� Ltd.� in� September� 2014,� together� with� a� desk� study,�
monitoring�and�preliminary�soil�infiltration�testing.��

Ground�Conditions�

Ground� conditions� were� noted� to� comprise� Made� Ground� over� Glaciofluvial� materials� over�
weathered� Salop� Formation� (sandstone).� Groundwater� was� not� encountered� during� the� site�
investigation.�

Contamination�

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

Foundations�

Ground�Improvement�techniques�are�recommended�due�to�strength�of�the�underlying�Glaciofluvial�
materials.�The�use�of�vibro�techniques�will�remove�the�potential�for�unacceptable�settlements�and�
will� allow� shallow� foundations� to� be� adopted.� Given� the� variable� strength� of� the� materials�
reinforcement�is�recommended.�Given�the�thickness�of�the�Made�Ground�and�strength�of�the�Fluvial�
Glacial�materials�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�5%�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.�

Drainage�

A�preliminary� infiltration�will� be� carried�out� from� the�borehole�WS2� installation�which� gave�a� soil�
infiltration�rate�of�1.8�E�4m/s.�

Gas�and�Radon�

Basic� radon� protection� measures� are� required� and� gas� monitoring� identifies� that� characteristic�
situation�1�applies.�
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1.0 INTRODUCTION�

Background��

1.1 Enzygo� Limited� has� been� commissioned� by� Simpson�Associates� Limited� to� prepare� a�Geo�

Environmental� Report� for� a� proposed� Public� House� and� Petrol� Filling� Station� and� drive�

through�development�off�Holt�Road,�Wrexham.�LL13�9SA.�

Proposed�Development��

1.1 The� proposed� development� is� shown� on� the� Proposed� Site� Plan� prepared� by� Axiom�

(3621/P104).� This� supersedes� the� original� development� drawing� provided� The� Harris�

Partnership�(1207NES�002).��The�updated�proposed�layout�drawing�has�been�incorporated�in�

to�the�site�plan�prepared�by�Enzygo,�which�is�presented�as�Drawing�CRM.413.106.GE.D.001.�

Objectives�

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

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

local�authority�information�available�in�order�to�complete�a�Desk�Study;��

� Review�any�existing�site�investigation�report;�

� Undertake�a�targeted�ground�investigation;�

� 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�

1.3 Enzygo� has� utilised� the� available� information,� together�with� our� experience� to� assess� the�

likely�risks�to�development�from�land�quality� issues.� �Definitions�of�the�risk�terms�used�are�

provided�on�the�following�table.�
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�

Risk� Description�

Negligible� No�contamination�risk�has�been�identified�which�is�likely�to�affect�development.��

Low�
No�significant�contaminated�land�risks�have�been�encountered�affecting�development�
and�a�low�risk�that�remediation�will�be�required.��

Low�Moderate�

There�are�unlikely�to�be�significant�contaminated�land�issue�associated�with�the�site�
which�will�adversely�affect�its�re�development.��However,�minor�or�localised�
contamination�may�be�present�requiring�remediation.��Remediation�should�be�possible�
under�a�discovery�strategy�and�with�a�call�out�service.�

Moderate�

Some�potential�contaminated�land�risks�have�been�encountered�or�identified�which�
may�affect�re��development.�The�risks�identified�are�unlikely�to�affect�the�entire�site�or�
preclude�development.��Remediation�is�considered�feasible�as�part�of�the�development�
process�and�no�further�investigation�is�considered�necessary.�

Moderate�High�
Some�potentially�significant�contaminated�land�risks�have�been�identified�at�the�
property�that�requires�remediation.�It�is�recommended�that�a�separate�remedial�
methodology�is�prepared�supported�by�a�site�specific�risk�assessment�

High�
Significant�potential�contaminated�land�risks�have�been�identified�and�remediation�is�
required�supported�by�further�intrusive�ground�investigation,�risk�assessment�and�
remedial�design.�

�

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� Holt�Road,�Wrexham�LL13�9JB�

National�Grid�Reference� 335930,351856.�

Site�Area� Approximately�2.2ha�

Current�Site�Description�

2.1� The�following�site�description�has�been�compiled�from�the�site�inspection�undertaken�by�an�

experienced�environmental�consultant,�together�with�current�maps�and�aerial�photographs.�

2.2� The� site� is� predominantly� rectangular� in� shape�with� the� existing� access� through� a� padlock�
gate�and�off�the�roundabout�to�the�south�west�of�the�site.�

2.3� The�site�is�predominantly�grass�with�a�tree�lined�north�western�boundary.�

2.4� The�site�is�vegetated�with�trees�along�the�eastern�and�southern�boundary�of�the�site.�

2.5� The�A5156�is�shown�to�the�west�of�the�site�and�the�A534�is�shown�to�the�south�of�the�site.�
The�roundabout�between�the�two�is�located�to�the�south�west�of�the�site.��

2.6� Wrexham�Golf�Course�is�shown�to�the�north�and�east�of�the�site.�

2.7� The�Petrol� filling� station� is�proposed� to� the�north�of� the� site�with� the�Public�House� to� the�
south�and�the�Drive�through�development�in�the�centre.�The�remaining�site�is�to�be�covered�
with�hardstanding�and�car�parking.�

2.8� No�evidence�of�contamination�was�noted�on�site.�

Surrounding�Area�

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

Direction� Land�Use�

South�� Road,�fields�

East� Tree�lined�boundary�and�Golf�course��

West� Road�and�Residential�Properties�

North� Golf�course.�

�

2.10� No�significant�contamination�risk�to�the�site�is�noted.�
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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�

1874�

Open�fields.�A�track�dissects�the�
site�from�the�south�west�to�the�
north�east.�A�well�is�shown�in�the�

northern�corner�of�the�site.�

Open�fields.�Pond�shown�0m�NE�of�the�site.�Two�ponds�
are�shown�90m�NW.�Un�referenced�road�shown�on�the�

southern�boundary�of�the�site.�

1899�1949� Well�is�no�longer�shown.� No�changes.�

1959�1961� Track�is�no�longer�shown.�

Ponds�90m�NW�no�longer�shown.�Pond�Om�NE�shown�
as�rough�vegetation.�Un�referenced�road�to�the�south�is�
shown�as�the�A534.�A�track�is�shown�5m�E�of�the�site�
accessing�a�club�house�200m�NE�associated�with�a�Golf�

course�0m�N.��

1964�1977� Open�site.� A534�is�shown�as�Holt�Road.�

1982�1984�� Open�site�(current�configuration)�
Roundabout�shown�0m�SW�and�the�A5156�shown�om�W�
and�forms�the�western�boundary�of�the�site.�Residential�

development�200m�SW�shown�in�1984.�

1990� No�changes.� Residential�development�100m�W.�

1992���1995� Foot�path�shown�dissecting�the�
site�from�the�SW�to�NE.� Om�N�shown�as�Golf�Course.�

2002�2014� No�changes.� No�changes�

�

3.2� There�are�no�significant�risks�identified.�The�risk�of�the�ponds�has�been�dismissed�given�the�

age� of� the� backfill� pre� 1900,� however� gas�monitoring� is� to� be� undertaken� as� part� of� the�

investigation.�
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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.�
Gaciofluvial�sheet�

Deposits.��
Sand�and�gravel.�� Secondary�A.��

Solid.� Salop�Formation�
Mudstone,�sandstone�and�

conglomerate.�
Secondary�A.�

4.2� There�are�two�records�of�Artificial/Made�Ground�within�500m�of�the�site.�These�are�located�

341m�north�and�432m�east�and�have�been�described�as�worked�grounds.�Given�the�distance�

to�the�site�these�are�not�considered�a�risk�to�the�site.�

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

4.4� Records�of�background�soil�chemistry�do�not�indicate�any�elevated�concentrations.�

4.5� BGS� boreholes� records� within� 250m� of� the� site� indicate� the� site� to� be� underlain� by�

Glaciofluvial� sand� and� gravel� deposits� over� Salop� Formation� mudstone� sandstone� and�

conglomerate.�

Groundwater�

4.6� Permeability�of�the�Drift�materials�is�high�to�very�high�indicating�the�granular�nature�of�the�

materials.� Permeability� of� the� Solid� Geology� is� low� to� moderate� and� is� fracture� based�

reflecting� the� variable� nature� of� the� Mudstone� and� Sandstone.� Based� on� the� aquifer�

designation�as�a�Secondary�A,� it� is�considered�that� the�soils�will�be�moderate�permeability�

sandstone� and� conglomerates� with� inter�bedded� low� permeability� Mudstone� however�

localised�bands�of�Sandstone�and�conglomerate�and�fractures�could�contain�waters.��

4.7� The�Ground�Sure�Report�indicates�the�site�is�not�located�within�any�source�protection�zones.�

4.8� There� is� one� groundwater� abstraction� licenses� within� 1000m� of� the� site.� � This� is� located�

899m�east�and�is�from�a�single�borehole�used�for�mineral�washing.�Given�the�distance�to�the�

site�and�the�variable�permeability�of�the�materials�this�is�not�considered�to�be�of�a�risk�from�

the�site.�
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4.9� BGS� records� show� the� site� has� a� limited� potential� risk� to� groundwater� flooding� based� on�

geological�conditions.�

Coal�Mining

4.10� The�groundsure�report�has� identified�coal�mining�within�1000m�of�the�site,�however�this� is�

associated�with�the�Pennine�Lower�Coal�Measures�which�are�recorded�as�outcropping�over�

2km�to�the�west�with�the�closest�recorded�shaft�2km�west�of�the�site.�Given�this�the�risk�to�

coal� mining� underneath� the� site� is� limited.� The� coal� workings� are� separated� from� the�

sandstones�by�a�major�fault�line,�indicating�g�that�should�coal�be�underneath�the�site�this�will�

be�very�deep�and�therefore�no�significant�risk�to�the�site.��

Non�Coal�Mining�and�Cavities�

4.11� The�groundsure�report�has�not� identified�any�areas�of�non�coal�mining�activities�or�cavities�

within�1000m�of�the�site.��

� Ground�Workings�

4.12� There� is� no� active� ground�workings� within� 250m� of� the� site.� The� closest� is� located� 651m�

north�east�and�is�associated�with�an�opencast�sand�and�gravel�quarry.�Given�the�distance�to�

the�site�this�is�not�considered�a�risk�to�the�site.��

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

Details� Distance� Notes�

Fish�Ponds�� Om�and�227m�S.�

There�is�a�potential�risk�of�gas�associated�with�the�
backfilled�pond�materials,�however�given�the�
historical�date�of�this�pond�(1872�1900)�it�is�
unlikely�to�have�been�infilled�with�waste�

materials.�

4.14� The�pond�has�been�described�in�the�historical�section.��

Hydrology�

4.15� No�watercourse�on�or� adjacent� to� the� site.� The�nearest� surface�water� feature� is� recorded�

99m�south�of�the�site.�There�are�no�recorded�watercourses�within�500m�of�the�site.�Given�

the�distance�there�is�no�risk�to�the�site.��

4.16� �Environment�Agency�records�show�that�the�site�is�not�located�within�a�flood�risk�area.��
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Radon�Risk�Potential�

4.17� The�Groundsure�GeoInsight�Report�indicates�that�the�site�is�situated�within�a�Radon�Affected�

Area�therefore�basic�radon�protection�measures�are�necessary.�

Natural�Hazards�Finding�

4.18� BGS� information� presented� within� the� Groundsure� report� identified� the� following� ground�

conditions:�

Hazard� Risk�Designation�(Groundsure)�

Coal�Mining� None.�

Collapsible�Ground� Very�low.�

Compressible�Ground� Negligible.�

Ground�Dissolution� Negligible.�

Landslide� Very�Low.�

Running�Sand� Very�Low.�

Swelling�/�Shrinking�Clay� Negligible.�

4.19� No�risks�were�identified�on�site.�

Sensitive�Land�Uses�

4.20� The�site�comprises�a�Public�House,�drive��through�and�Petrol�filling�station�and�is�considered�

to�be�of�low�sensitivity.�

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

� Environmental�Sensitivity�

4.22� Overall� the� site� is� currently� considered� to� be� of� Low� to� Moderate� sensitivity� due� to� the�

following:�

� The� underlying� stratum� is� classified� as� Secondary�A� aquifer�with� permeable� layers�

which� support� water� supplies� at� a� local� scale� as� well� as� river� base� flow� however�

there�are�no�rivers�recorded�within�500m�of�the�site.�

� There�are�no�watercourses�on�or�adjacent�to�the�site;�

� The�site�is�not�within�any�source�protection�zones;�

� No�ecological�designations�on�the�site.�
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4.23� The�proposed�end�use�of�the�site�is�a�commercial�end�use,�as�such�future�sensitivity�will�be�

low�for�end�users.�

� Industrial�Land�Uses�

4.24� Given�the�predominantly�residential�surrounding�land�use�industrial� land�uses�within�250m�

of�the�site�are�limited�to�an�Electrical�substation�110m�north�west.�Given�the�distance�of�the�

Electrical�substation�it�is�considered�there�is�no�significant�risk�to�the�site.�

4.25� The�Groundsure�Report� indicates�that�there�are�no�active�fuel�stations�within�500m�of�the�

site.�

4.26� Records�indicate�the�presence�of�no�high�pressure�underground�oil/gas�pipelines�associated�

with�the�site.��

4.27� 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� 0� 0� Not�applicable.�

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� 0� Not�applicable.�

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

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

5.3� There�are�no�operational�landfill�sites�within�1000m�of�the�site.�

5.4� There�are�two�historical�landfills�recorded�within�1000m�of�the�site.�These�are�located�472m�

east�and�689m�north�east,�with�the�closest�being�used�for�all�types�of�waste.�This�landfill�was�

surrendered�in�1988.�Given�the�distance�of�the�landfills�there�is�no�risk�to�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.�

Unforeseen�
Contamination.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.�

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

Site�users.�
Negligible

Low�sensitive�end�use.�

Hydrocarbon�and�
metals.�

Migration�from�off�
site�sources.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.�� No�encountered�spillages.�

Site�users.�

Ground�Gas.�

Historical�Pond�Om�
NE�

Inhalation�&�
Explosive�

Construction�
Workers.�

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

Site�users.� Low� Potential�for�gas�risk�from�the�backfilled�
pond�on�the�NE�boundary�

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

Construction�
Workers.� Dismissed.� Source� is� identified� as� greater� than�

250m�from�the�site��
Site�users.�

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.� Dismissed.� No� surface�water�on�or�adjacent� to� the�

site�

Environmental�Receptors�

On�site�contaminants�

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

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

Direct.� Geology.� Dismissed.� Secondary�A.�

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.� Dismissed.� No�sources�identified.�

6.1� There� is� a� negligible� risk� associated�with�potential� contaminants�within� the�Made�Ground�

and�the�potential�for�these�to�affect�groundwater.��

6.2� There� is� low� risk� of� gas� affecting� the� site� from� the� backfilled� pond� to� the�NE� of� the� site.�

However,� given� the�age�of� backfill� pre�1900� the� risk� is� considered�as� low.�Gas�monitoring�

should�be�undertaken.�
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7.0� SITE�INVESTIGATION

� General�

7.1� A� ground� investigation� was� undertaken� by� Enzygo� Limited� in� September� 2014� which�

specifically� targets� the� proposed� positions� of� the� original� proposed� development� and� the�

surrounding�proposed�car�parking.�This�layout�has�been�since�modified�with�the�additional�of�

a�drive�through�building�located�in�the�previous�car�parking.�

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

CRM.413.106.GE.D.001.�This�was�based�on�the�previous�layout.�

7.3� Site� works� were� undertaken� using� window� sampling� boreholes.� � The� scope� of� the�

investigation�works�are�outlined�below:�

Rational� Exploratory�Holes� Notes�
Groundwater�and�gas� WS2,�WS3,�WS6�&�WS7� Installation.�

Foundations�to�Proposed�Petrol�filling�
Station�

WS1�to�WS4�� Below�building.�

Foundations�to�the�proposed�Public�
House�

WS5�to�WS8� Below�building.�

Site�coverage� WS1�to�WS8��� �

Preliminary�Soil�Infiltration� WS2� Preliminary�Soakaway.�

Car�parking� HP1� �

7.4� The�density�of�granular�soils�and�shear�strength�of�the�cohesive�soils�was�measured�using�a�

Standard�Penetration�Tests�(SPT).��Results�are�included�on�the�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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Preliminary�Soakaway�Test�

7.8� A�preliminary�soakaway�test�was�undertaken�in�WS2�installations.��

Laboratory�Testing�

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

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

� Particle�Size�Distribution�(PSD);�

� California� Bearing� Ration� (CBR)� undertaken� on� re�compacted� samples� to� mimic�

properties�following�proof�rolling;�and�

� Soluble�sulphate�and�pH.�

7.10� 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.�

�
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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�for�

the� previous� layout.� A� subsequent� layout� has� been� provided� and� the� ground� conditions�

interpreted�for�the�additional�drive�through�building�located�in�the�centre�of�the�site.�Given�

there� is� little� variation� across� the� site,� the� ground� conditions� identified� from� this�

investigation� can� be� interpreted� for� the� drive�through� buildings� as� being� similar� to� the�

ground�conditions�to�the�north�and�south�of�this�area.�The�investigation�undertaken�confirm�

the�published�geology�and�identify�the�following�strata:�

Strata� Summary�Description� Thickness�(m)�
Made�Ground���General� Up�to�two�layers�of�dark�brown�sand�with�occasional�gravel�

sized�fragments�of�coal.� 0.3�to�0.5�

Made�Ground�–�WS7� Tarmac�over�sub�base� 0.5�
Glaciofluvial�sand�and�gravel� Medium�dense�locally�loose�red�and�brown�gravelly�sand�

and�sandy�gravel.��
2.1�to�in�excess�of�

4.00m�
Salop�formation� Dense�red�and�brown�slightly�silty�clayey�sand�(weathered�

sandstone)� Not�proved�

Groundwater� 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�the�thickness�of�the�materials� is�dependant�

on�the�thickness�of�the�topsoil�like�materials�which�ranges�in�thickness�from�0.30m�to�0.50m.�

The�Made�Ground�generally�comprised�two�layers�of�dark�brown�sand�with�occasional�gravel�

sized� fragments� of� coal.�We� have� termed� it�Made� Ground� because� it� has� shown� signs� of�

reworking� associated� with� its� agricultural� usage� and� has� not� been� classified� as� Topsoil� in�

accordance�with�BS3882.�

8.4� In�Boreholes�WS7�a�layer�of�tarmac�over�sub�base�was�encountered�to�a�depth�of�0.50m�this�

replaced�the�topsoil�like�materials.�

Glaciofluvial�materials�

8.5� The�Glaciofluvial�materials� comprised�medium�dense� red� and� brown� gravelly� silty� sand� to�

medium� dense� sandy� fine� to�medium� subrounded� gravel� of� sandstone� and� quartz.� These�

materials�were�proved�as�being�loose�to�north�of�the�site�at�2.00m�bgl.��



�

� � � �

Page�14� � Wrexham�

� � � June�2016

�

�

Salop�Formation��

8.6� The�Salop�formation�comprised�dense�red�and�brown�silty�and�clayey�sand�and�was�generally�

encountered�below�depths�ranging�from�2.10m�bgl� to�2.50m�bgl�with�the�exception�of� the�

northern�part�of� the� site�where� these�materials�were�not�encountered� in� three�boreholes�

(WS2,�WS3�and�WS4).��

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

8.7� No�visual�or�olfactory�evidence�of�contamination�was�encountered�during�the�site�works.�

Soil�Strength�

8.8� Consistency�of�soils�has�been�assessed�using�the�Standard�Penetration�Test�(SPT)�results�and�

the�Glaciofluvial�materials�is�generally�medium�dense�becoming�loose�below�2.00m�bgl�and�

the�Salop�formation�(weathered�sandstone)�is�generally�dense.��

Groundwater�

8.9� Groundwater� was� not� encountered� in� the� site� works.� Subsequent� monitoring� visits� are�

summarised�below:�

Exploratory�Hole�
Depth�m(bgl)

Site�Works 18�9�14 25.9.14 02.10.14�
WS2� Dry Dry Dry Dry�

WS3� Dry Dry Dry Dry�

WS6� Dry Dry Dry Dry�

WS7� Dry Dry Dry Dry�

Ground�Gas�

8.10� Ground�gas�was�monitored�during� the�return�visits�and�the�results�are�summarised�on�the�

table�below:�

�

�

�

�
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Exploratory�
Hole�

Atmos�
pressure�
(Mb)�

Flow�
(l/hr)�

CH4� CO2� O2�
Concentration�

(%)�
GSV�
�(l/hr)�

Concentration�
(%)�

GSV�
(l/hr)�

Concentration�
(%)�

26�8�14�
WS2� 1009� <0.1� 0.3� <0.0003� 1.7� <0.0017� 18.8�

WS3� 1009� <0.1� <0.1� <0.0001� 3.3� <0.0033� 17.7�

WS6� 1010� 0.5� <0.1� <0.0005� 2.2� <0.011� 18.9�

WS7� 1010� 0.9� <0.1� <0.0009� 3.4� <0.03� 17.8�
02.09.14�
WS2� 1009� <0.1� 0.2� <0.0002� 1.4� <0.0014� 19.6�

WS3� 1009� <0.1� 0.2� <0.0002� 2.7� <0.0027� 18.7�

WS6� 1009� <0.1� 0.2� <0.0002� 1.8� <0.0018� 19.5�

WS7� 1009� <0.1� 0.1� <0.0002� 1.6� <0.0016� 19.1�
09.09.14�
WS2� 1019� <0.1� 0.2� <0.0002� 1.4� <0.0014� 19.7�

WS3� 1019� <0.1� 0.1� <0.0001� 2.9� <0.0029� 18.2�

WS6� 1019� <0.1� 0.1� <0.0001� 1.6� <0.0016� 19.6�

WS7� 1019� <0.1� 0.1� <0.0001� 2.6� <0.0026� 18.2�

8.11� Where�gas�concentrations�exceed�1%�by�volume�methane�or�5%�by�volume�carbon�dioxide�

the�concentrations�are�coloured�yellow.�If�concentrations�are�lower�the�values�are�coloured�

green.��Where�gas�flux�meets�characteristic�situation�1�the�GSV�is�coloured�green.��The�GSV�is�

coloured� yellow� for� Characteristic� Situation� 2� and� red� for� Characteristic� Situation� 3� and�

above.�

Preliminary�Soil�Infiltration�

8.12� A�preliminary�soakaway�test�was�undertaken�within�window�sampler�installation�(WS2).�An�

assessment�of�the�likely�soil�infiltration�has�been�undertaken�above�the�groundwater�level.��
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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.�A�summary�table�of�the�reference�values�is�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.�Given� the� limited� contact� time� by� site�

users� it� is� considered� that� the� GAC� values� for� commercial� end� use� is� applicable� for� the�

proposed�development.��

9.5� Results� of� the� chemical� testing� are� included� in� Appendix� C.� In� addition� to� the� laboratory�

sheets�there�is�s�sheet�with�the�results�coloured.��Where�results�are�coloured�green�these�are�

below�the�GAC.��Values�coloured�red�exceed�the�GAC.�

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

commercial�end�use.�Asbestos�fibres�were�not�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�
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values� are� not� available.� � An� assessment� of� likely� risk� is� then� made� based� on� a� source�

pathway�receptor� model.� � Where� the� receptor� is� potable� groundwater� resources� the�

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

9.9� No� significant�mobile� source� has� been� identified� on� site.� � As� such� risk� to� groundwater� is�

dismissed.�

9.10� The�risk� to�surface�waters�was�dismissed�within� the�Preliminary�Conceptual�Model�and�no�

new�risk�has�been�identified.�

Ground�Gas�

9.11� 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.�

9.12� This� approach� is� further� supported� by� RB17,� published� by� CL:AIR�which� confirms� that� gas�

monitoring�is�not�generally�required�on�sites�where�Made�Ground�is�less�than�5m�thick�and�

with� low�organic�matter�content�or�on�natural�soils�such�as�Alluvial�Clays�and�Chalk�as�the�

ground� gas� sources� are� not� considered� significant.� � The� supplementary� guidance� given� in�

RB17� also� takes� account� of� the� current� requirements� for� sealing� of� floor� slabs� and�

substructures� to�meet� air� tightness� requirements� under�Part� L� of� the�Building�Regulations�

which�were�not� considered� in�CIRIA�C665.�The�advice�given� in�RB17� is� consistent�with� the�

Local�Authority�Guide�to�Ground�Gas�published�by�CIEH.�

9.13� 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� C665.� From� this� the� Characteristic� Situation� is� identified� and�

remedial�measures�proposed.�

9.14� 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.� The� assessment�

also�takes�account�of�the�physical�properties�of�ground�gas�and�also�ventilation�requirements�

under�Part�F�of�Building�Regulations.�
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9.15� Made�Ground�was�encountered�on�site�but�this�did�not�include�putrescible�materials�and�as�

such�there� is�not�considered�to�be�a�significant�risk� from�ground�gas,�however�a�backfilled�

pond� has� been� located� just� off� the� NE� boundary� and� therefore� gas�monitoring� has� been�

undertaken.���

9.16� Gas�monitoring�was�undertaken�during�return�visits�to�monitor�groundwater�levels.��Ground�

gas�has�not�recorded�elevated�concentrations�of�Methane�or�Carbon�Dioxide�and�there�are�

no�significant�detectable�gas�flow�rates�with�the�gas�flux�falling�into�Characteristics�Situation�

1.�Basic�Radon�protection�measures�will�be�required.�

9.17� This�supports�the�assessment�and�findings�of�the�desk�study�and�ground�investigation.�

Revised�Conceptual�Model�

9.18� 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�overleaf:�
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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.�

Metals�and�
hydrocarbons.�

Made�Ground.�
Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed� Below�GAC.�

Site�users.�

Asbestos�
Made�Ground�on�

site�
Ingestion�dermal�
and�inhalation�

Construction�
Workers.� Dismissed� None�encountered�

Site�users.�

Hydrocarbon�and�
metals.�

Potential�localised�
spillage�on�site.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.� Dismissed.� Below�GAC.�

Site�users.�

Hydrocarbon�and�
metals.�

Potential�
migration�from�
off�site�source.�

Ingestion�dermal�
and�inhalation.�

Construction�
Workers.�

Dismissed.�
No� significant� off� site� risks�
identified.��

Ground�Gas.�
Historic�

Landfills/backfilled�
ponds.�

Inhalation�&�
Explosive.�

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

Site�users.�

Radon� Made�Ground� Inhalation�

Construction�
Workers.�

Negligible�
Remediation�

Site�users.� Low�

Groundwater�

Hydrocarbon�and�
metals.�

Potential�spillage�
on�site.�

Vertical�
Migration.�

Groundwater� Dismissed�
Secondary�A�Aquifer�but�no�source�
noted.�

Surface�Water�

Hydrocarbon�and�
metals.�

Potential�spillage�
on�site�

Horizontal�
Migration.�

River�Network� Dismissed� No�receptor.�

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. None�present.

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

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

�
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Remediation�and�verification�Strategy�

9.19� No� remediation� proposed� with� the� exception� of� the� inclusion� of� basic� radon� protective�

measures.��

9.20� If�contamination�is�encountered�during�construction�works�an�Environmental�Consultant�will�

be� available� on� a� ‘call� out’� basis� to� undertake� an� assessment� of� risk.� � If� ‘unforeseen�

contamination’� is�encountered�this�will�be�discussed�with�the�Local�Planning�Authority�and�

remedial� measures� agreed� prior� to� implementation.� A� validation� report� will� be� prepared�

should�any�remediation�of�unforeseen�contamination.�

Waste�Classification�

9.21� Two�part�WAC�tests�have�been�undertaken�across�the�site,�the�results�of�which�are�included�

in�Appendix�C.�These�show�one�exceedances�above�the�inert�threshold�values�for�leachable�

extracts.�

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,�although�based�on�the�results�received�it�

is�likely�that�soils�should�be�deemed�Stable�Non�Reactive�materials�and�inert.�Based�on�this�it�

is� recommended� that� further� testing� is� carried� from� the� stockpile� heaps� to� classify� the�

materials�to�be�disposed�of�off�site.�

9.23� The�report� is�being�submitted�to�a�waste�operator�for�classification�of�soils�and�this�will�be�

reported�separately.�

�

�

�
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10.0 GEOTECHNICAL ASSESSMENT 

� Proposed�Development�

10.1� The�proposed�development�will�comprise�a�Petrol�Filling�Station�to�the�north�of�the�site,�a�

drive�through� building� in� the� centre� of� the� site� and� a� Public� House� to� the� south� with�

associated�car�parking�in�between.�The�structural�loadings�are�not�known�and�is�assumed�to�

be�50kN�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�Made�Ground�over�Glaciofluvial�materials�over�Salop�Formation�

(weathered� sandstone).� Groundwater� was� not� recorded� in� the� investigation� or� the�

subsequent�monitoring.�

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;�and,�

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

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

Foundations

10.5� The�Made�Ground�is�not�considered�competent�foundation�materials�due�to�their� inherent�

variability� it� is� therefore� recommended� that� strip�or�pad� foundations�or� vibro� foundations�

are�adopted�below�these�materials�and�within�the�Glaciofluvial�materials�or�the�weathered�

Salop�formation.��

� Foundations�for�the�Petrol�filling�Station�Development��

10.6� The� Made� Ground� and� shallow� superficial� material� are� not� considered� competent�

foundation� materials� due� to� their� inherent� variability� and� low� strength� it� is� therefore�
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recommended� that� shallow� foundations� are� not� recommended.� Raft� foundations� are� not�

considered�suitable�as�the�settlements�would�be�too�high�based�on�the�low�SPT�N�values�of�4�

and�5�and�the�variability�across�the�site�of�the�Glaciofluvial�materials.��

10.7� Based�on�the�ground�conditions� it� is�recommended�that�a�vibro�granular�or�vibro�concrete�

columns� are� installed� to� allow� shallow� foundations� to� be� utilised� within� the� Glaciofluvial�

glacial�materials.� The�use�of� ground� improvement� techniques�would� remove� the�potential�

for�unacceptable�settlements�associated�with�the�loose�Glaciofluvial�materials�above�3.00m�

bgl.�Should�ground�improvement�techniques�be�required�it�is�recommended�that�a�specialist�

contractor� is� contacted� to� confirm� suitability� and� give� appropriate� allowable� bearing�

pressures.� It� is� likely� the� vibro� piles� will� be� installed� in� to� the� underlying� dense� Salop�

formation�materials�proved�below�3.00mbgl.��

10.8� Given�the�variable�strength�of�the�founding�materials�(loose�to�medium�dense)�in�formation�

it�is�recommended�that�all�foundations�are�reinforced.�

10.9� No�groundwater�was�encountered�during�the�site�works.�

Foundations�for�the�Public�House�and�Drive�through�building�

10.10� The�Made�Ground�is�not�considered�competent�foundation�materials�due�to�their� inherent�

variability�it�is�therefore�recommended�that�shallow�foundations�are�not�recommended.�Raft�

foundations�are�not�considered�suitable�as�the�settlements�would�be�too�high�based�on�the�

low�SPT�N�values�of�7�and�the�variability�across�the�site�of�the�Glaciofluvial�materials.��

10.11� Shallow� pad� foundations� have� also� been� considered� and� although� an� allowable� bearing�

pressure�of�100kN/m2�is�achievable�the�settlements�will�be�in�the�order�of�40�50mm.�Based�

on�the�ground�conditions�it�is�recommended�that�a�vibro�granular�or�vibro�concrete�columns�

are� installed� to� allow� shallow� foundations� to�be�utilised�within� the�Glaciofluvial�materials.�

The�use�of� ground� improvement� techniques�would� remove� the�potential� for�unacceptable�

settlements� associated� with� the� loose� Glaciofluvial� materials� above� 3.00m� bgl.� Should�

ground�improvement�techniques�be�required�it�is�recommended�that�a�specialist�contractor�

is� contacted� to� confirm� suitability� and� give� appropriate� allowable� bearing� pressures.� It� is�

likely� the�vibro�piles�will�be� installed� in� to� the�underlying�dense�Salop� formation�materials�

proved�below�3.00mbgl.��It�is�likely�that�vibro�granular�columns�will�be�achieve�an�allowable�

bearing�pressure�of�100kN/m2�with�settlements�less�than�25mm,�however�this�will�need�to�

be�confirmed�by�a�specialist�contractor.�Plate�bearing�tests�are�also�likely�to�be�required�to�

confirm�settlements.�
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10.12� Given�the�variable�strength�of�the�founding�materials�(loose�to�medium�dense)�in�formation�

it�is�recommended�that�all�foundations�are�reinforced.�

10.13� No�groundwater�was�encountered�during�the�site�works.��

� Ground�Floor�Slab�

10.14� Given�the�variability�in�the�thickness�and�strength�of�the�underlying�Glaciofluvial�materials�it�

is�recommended�a�suspended�floor�slab�is�adopted,�however�should�a�Ground�bearing�floor�

slabs�be�required�the�frequency�of�the�ground�improvement�techniques�can�be�increased�to�

allow�ground�bearing� floor� slabs,�however� the�achievable�allowable�bearing�pressures�and�

resulting� settlements� will� need� to� be� confirmed� by� a� specialist� contractor.� � Settlements�

should� be� confirmed� once� loadings� are� known� and� may� require� plate� testing� to� provide�

suitable�modulus�of�subgrade�reaction�to�allow�design�of�the�slabs.���

Materials�Re�use�

10.15� An� assessment� of� the� shallow� soils� suitability� for� re�use� has� been� undertaken� using� the�

following�parameters:�

� Laboratory�CBR�tests�undertaken�on�re�compacted�samples�to�mimic�proof�rolling.�

� Grading�analysis;�and�

� Description�of�the�soils.�

10.16� It�is�considered�that�Made�Ground�is�not�suitable�for�re�use�as�engineered�fill.��

Pavement�Construction�

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

following�sources:�

� Laboratory�CBR�tests�undertaken�on�re�compacted�soil�samples;�

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

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

10.18� Based�on� this� it� is� recommended� that�a�design�CBR�of�5%� is�used� for�underlying�materials�

within� the�area�of� the�car�parking.�Soils�are�not� to�be�considered�as� frost� susceptible.�The�

formation�should�be�proof�rolled�and�any�areas�of�loose�material�excavated�and�removed.�
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Drainage�

10.19� Preliminary�soakaway�tests�gave�a�soil�infiltration�value�of�1.8�E�4m/s.�Based�on�this�it�is�likely�

that�soakaway�drainage�will�be�suitable,�however�given�the�granular�nature�of�the�materials�

any� soakaways� should�be� sited�away� from� the�proposed� foundations�and� further�BRE�365�

soakaway�testis�should�be�undertaken�at�the�required�positions.��

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

water�supply�pipes.�

Buried�Concrete�

10.21� 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��

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

with�normal�plant.�Groundwater�has�not�been�encountered.��

10.18� Excavations�where�access� is� required� should�be� supported� in�accordance�with�CIRIA�RR97.��

��
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Site....................................... Wrexham Borehole Number WS2
Job Number......................... CRM.413.106 Borehole diameter 0.085 m

SOIL INFILTRATION RATE TEST Date of Test..........................25.09.14 Depth 5.00 m
See B.R.E. Digest 365, 1991, Soakaway Design. Groundwater Level 5 m

Slotted section 1 m

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

0.0 0.00
1.0 2.00
2.0 3.50
3.0 4.00
4.0 4.50
5.0 5.00
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00
0.0 0.00

Effective Storage Depth m 5.00
75% Effective Storage Depth m 1.25
25% Effective Storage Depth m 3.75
Effective Storage Depth 75%-25% m 2.50

Time to fall to 75% effective depth mins 0.5
Time to fall to 25% effective depth mins 2.5

V (75%-25%) m3 0.01419
Area m2 0.673
t (75%-25%) mins 2

SOIL INFILTRATION RATE m/s 1.8E-04

 SOIL INFILTRATION RATE, f 1.8E-04 m/s
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Human�Health �Assessment �Reference�Values � �

Determinant�
Units� GAC�Value�

Primary�Pathway�
Residential� Commercial�

Arsenic� mg/kg� 32� 640� Ingestion�

Cadmium� mg/kg 10� 230� Ingestion

Chromium� mg/kg 3000� 30400� Ingestion

Chromium�IV� mg/kg 4.3� 35� Ingestion

Lead� mg/kg 450� 590� Ingestion

Mercury� mg/kg 170� 3600� Inhalation�

Nickel� mg/kg 130� 1800� Ingestion

Selenium� mg/kg 350� 13000� Ingestion

Copper� mg/kg 2330� 71700� Ingestion

Zinc� mg/kg 3750� 665000� Ingestion

Cyanide� mg/kg� 791� 16200� Ingestion

Phenol� mg/kg 210� 1100000� Ingestion

� � � � �

SOM� %� 1� 2.5� 6� 1� 2.5� 6� �

Napthalene� mg/kg 1.5� 3.7� 8.7� 200� 480� 1100� Inhalation�

Acenaphtylene� mg/kg 170� 400� 850� 84000� 97000� 100000� Dermal�and�ingestion�

Acenaphthene� mg/kg 210� 480� 1000� 85000� 98000� 100000� Ingestion

Flourene� mg/kg 160� 380� 780� 64000� 69000� 71000� Ingestion

Phenanthrene� mg/kg 92� 200� 380� 22000� 22000� 22000� Dermal�and�ingestion�

Anthracene� mg/kg 2300� 4900� 9200� 530000� 540000� 540000� Dermal�and�ingestion

Fluoranthene� mg/kg 260� 460� 670� 23000� 23000� 23000� Dermal�and�ingestion

Pyrene� mg/kg 560� 1000� 1600� 54000� 54000� 54000� Dermal�and�ingestion

Benzo(a)Anthracene� mg/kg 3.1� 4.7� 5.9� 90� 95� 97� Dermal�and�ingestion

Chrysene� mg/kg 6� 8� 9.3� 140� 140� 140� Dermal�and�ingestion

Benzon(b/k)Flouranthene� mg/kg 5.6� 6.5� 7� 100� 100� 100� Dermal�and�ingestion

Benzo(a)Pyrene� mg/kg 0.83� 0.94� 1� 14� 14� 14� Dermal�and�ingestion

Indeno(123�cd)Pyrene� mg/kg 3.2� 3.9� 4.2� 60� 61� 62� Dermal�and�ingestion

Dibenzo(a,h)Anthracene� mg/kg 0.76� 0.86� 0.9� 13� 13� 13� Dermal�and�ingestion

Benzo(ghi)Perylene� mg/kg 44� 46� 47� 650� 660� 660� Dermal�and�ingestion�

� � � �

TPH�C5�C6�Aliphatic� mg/kg 30� 55� 110� 3400� 6200� 13000� Inhalation

TPH�C6�C8�Aliphatic mg/kg 73� 160� 370� 8300� 18000� 42000� Inhalation
TPH�C8�C10�Aliphatic mg/kg 19� 46� 110� 2100� 5100� 12000� Inhalation
TPH�C10�C12�Aliphatic mg/kg 93� 230� 540� 10000� 24000� 49000� Inhalation
TPH�C12�C16�Aliphatic mg/kg 740� 1700� 3000� 61000� 83000� 91000� Inhalation
TPH�C16�C35�Aliphatic mg/kg 45000� 64000� 76000� 1600000� 1800000� 1800000� Inhalation
TPH�C35�C44�Aliphatic mg/kg 45000� 64000� 76000� 1600000� 1800000� 1800000� Ingestion�

� � � �

TPH�C5�C7�Aromatic� mg/kg 65� 130� 280� 28000� 49000� 90000� Inhalation

TPH�C7�C8�Aromatic� mg/kg 120� 270� 611� 59000� 110000� 190000� Inhalation

TPH�C8�C10�Aromatic� mg/kg 27� 65� 151� 3700� 8600� 18000� Inhalation

TPH�C10�C12�Aromatic� mg/kg 69� 160� 346� 36000� 37000� 37800� Ingestion

TPH�C12�C16�Aromatic� mg/kg 140� 310� 593� 28000 28000 28000 Ingestion

TPH�C16�C21�Aromatic� mg/kg 250� 480� 770� 28000 28000 28000 Ingestion

TPH�C21�C35�Aromatic� mg/kg 890� 1100� 1230� 28000 28000 28000 Ingestion

TPH�C35�C44�Aromatic� mg/kg 890� 1100� 1230� 28000 28000 28000 Ingestion

� � � �

Benzene� mg/kg 0.08� 95� Inhalation

Toluene� mg/kg 119� 4400� Inhalation

Ethylebenzene� mg/kg 65� 2800� Inhalation

Xylene� mg/kg 42� 3200� Inhalation

�
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Control led�Waters �Assessment �Reference�Values �

Determinant� Unit� EQS�Freshwater� Uk�DWS� WHO�
Arsenic� ug/l� 50� 10� 10�
Boron� ug/l� 2000� 1000� 0.3�
Cadmium� ug/l 5� 5� 3�
Chromium� ug/l 5�–�250� 50� 50�
Lead� ug/l 4�–�250� 25� 10�
Mercury� ug/l 1� 1� 1�
Selenium� ug/l � 10� 10�
Copper� ug/l 1�–�28� 20000� 2000�
Nickel� ug/l 50�–�200� 20� 70�
Zinc� ug/l 8�–�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� � �
TPH� ug/l � � �
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�
� � � � �

�

�



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: 14-00513

Issue:  1

Date of Issue: 26/09/2014

Contact: Richard Hamilton

Customer Details: �Enzygo - Cromhall
�The Granary

�Woodend Lane
�Cromhall

Gloucestershire

Quotation No: Q14-00007

Order No: CRM734

Customer Reference: CRM.413.106

Date Received: 11/09/2014

Date Approved: 26/09/2014

Details: Wrexham

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.:  14-00513

Elab No. Client's Ref. Date Sampled Date ScheduledDescription Deviations
3320 WS1   0.20 04/09/2014 11/09/2014 Sandy silty loam g
3321 WS2   0.20 03/09/2014 11/09/2014 Sandy silty loam f
3322 WS3   0.15 04/09/2014 11/09/2014 Sandy silty loam
3323 WS4   0.20 03/09/2014 11/09/2014 Sandy silty loam f
3324 WS5   0.20 03/09/2014 11/09/2014 Sandy silty loam f
3325 WS6   0.25 03/09/2014 11/09/2014 Sandy silty loam f
3326 WS7   0.30 03/09/2014 11/09/2014 Sandy silty loam fg
3327 WS8   0.30 03/09/2014 11/09/2014 Sandy silty loam f
3328 TP1   0.20 04/09/2014 11/09/2014 Sandy silty loam g

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 2 of 12
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Results Summary
Report No.:   14-00513

3320 3321 3322 3323 3324 3325

SOIL SOIL SOIL SOIL SOIL SOIL
WS1 WS2 WS3 WS4 WS5 WS6
0.20 0.20 0.15 0.20 0.20 0.25

04/09/2014 03/09/2014 04/09/2014 03/09/2014 03/09/2014 03/09/2014
Determinand Codes Units LOD

Arsenic M mg/kg 1   7.0   7.0   9.5   5.8   6.6   4.9
Cadmium M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   0.7   < 0.5
Chromium M mg/kg 5   14.6   16.1   17.8   12.3   11.5   8.8
Copper M mg/kg 5   15.8   17.3   19.3   16.4   15.7   11.5
Lead M mg/kg 5   44.6   51.6   55.6   56.1   65.6   36.2
Mercury M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Nickel M mg/kg 5   8.5   8.6   10.6   8.6   9.0   8.2
Selenium M mg/kg 1   0.8   0.7   0.7   1.5   1.4   0.7
Zinc M mg/kg 45   63.4   76.1   88.2   65.6   64.8   < 45.0

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

Acid Neutralisation Capacity N mol/kg 0.1   < 0.1 n/t n/t n/t n/t n/t
Loss Of Ignition (450°C) N % 0.01   4.3 n/t n/t n/t n/t n/t
Moisture Content N % 0.1   14.6   10.7   13.8   13.4   12.3   8.0
pH M units 0.1   6.4 n/t n/t n/t n/t n/t
Stones Content N % 0.1   4.6   6.5   4.0   13.0   20.0   35.0
Total Organic Carbon N % 0.01   1.4   1.9   2.4   1.7   1.7   1.1

Sampling Date

Metals

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 12
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Results Summary
Report No.:   14-00513

3320 3321 3322 3323 3324 3325

SOIL SOIL SOIL SOIL SOIL SOIL
WS1 WS2 WS3 WS4 WS5 WS6
0.20 0.20 0.15 0.20 0.20 0.25

04/09/2014 03/09/2014 04/09/2014 03/09/2014 03/09/2014 03/09/2014
Determinand Codes Units LOD

Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB Soil N mg/kg 1   < 1.0 f  < 1.0   < 1.0 f  < 1.0 f  < 1.0 f  < 1.0
>C10-C12 BCB Soil N mg/kg 1   < 1.0 f  < 1.0   < 1.0 f  < 1.0 f  < 1.0 f  < 1.0
>C12-C16 BCB Soil N mg/kg 1   < 1.0 f  < 1.0   < 1.0 f  < 1.0 f  < 1.0 f  < 1.0
>C16-C21 BCB Soil N mg/kg 1   < 1.0 f  < 1.0   < 1.0 f  < 1.0 f  < 1.0 f  < 1.0
>C21-C35 BCB Soil N mg/kg 1   3.6 f  1.9   < 1.0 f  4.2 f  9.5 f  < 1.0
>C35-C40 BCB Soil N mg/kg 1   2.3 f  1.4   1.4 f  1.7 f  4.2 f  < 1.0
Total (>C8-C40) BCB Soil N mg/kg 1   5.9 f  3.3   1.4 f  6.0 f  13.6 f  < 1.0

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

Naphthalene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Acenaphthylene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Acenaphthene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Fluorene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Phenanthrene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Anthracene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Fluoranthene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   0.6   < 0.5
Pyrene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Benzo (a) anthracene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Chrysene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   0.5   < 0.5
Benzo (b) fluoranthene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Benzo (k) fluoranthene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   0.6   0.6
Benzo (a) pyrene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Indeno (1,2,3-cd) pyrene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Dibenzo(a,h)anthracene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5
Benzo(ghi)perylene M mg/kg 0.5   < 0.5   < 0.5   < 0.5   < 0.5   < 0.5   0.8
Total PAH(16) Speciated M mg/kg 2   < 2   < 2   < 2   < 2   4   4
Total PAH (Including Coronene) N mg/kg 2.1   < 2 n/t n/t n/t n/t n/t

Total BTEX M mg/kg 0.01 g  < 0.01 n/t n/t n/t n/t n/t

Mineral Oil U mg/kg 1   4 n/t n/t n/t n/t n/t

PCB (Total of 7 Congeners) M mg/kg 0.03   < 0.03 n/t n/t n/t n/t n/t

Phenols

Polyaromatic hydrocarbons

BTEX

Total Petroleum Hydrocarbons

PCB (ICES 7 congeners)

Organics

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 4 of 12
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Results Summary
Report No.:   14-00513

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

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

Acid Neutralisation Capacity N mol/kg 0.1
Loss Of Ignition (450°C) N % 0.01
Moisture Content N % 0.1
pH M units 0.1
Stones Content N % 0.1
Total Organic Carbon N % 0.01

Sampling Date

Metals

Inorganics

Miscellaneous

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

3326 3327 3328

SOIL SOIL SOIL
WS7 WS8 TP1
0.30 0.30 0.20

03/09/2014 03/09/2014 04/09/2014

  4.0   7.6 n/t
  < 0.5   < 0.5 n/t
  10.9   13.3 n/t
  9.3   18.6 n/t
  21.3   93.2 n/t
  < 0.5   < 0.5 n/t
  10.1   10.1 n/t
  0.5   1.4 n/t

  < 45.0   65.7 n/t

  < 0.8   < 0.8 n/t
  < 1.0   < 1.0 n/t

  < 0.1 n/t   < 0.1
  2.2 n/t   4.7
  5.5   13.1 n/t
  6.1 n/t   6.2
  41.8   15.0 n/t
  1.0   2.5   1.9

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 5 of 12
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Results Summary
Report No.:   14-00513

Determinand Codes Units LOD
Sampling Date

ELAB Reference
Customer Reference

Sample ID
Sample Type

Sample Location
Sample Depth (m)

>C8-C10 BCB Soil N mg/kg 1
>C10-C12 BCB Soil N mg/kg 1
>C12-C16 BCB Soil N mg/kg 1
>C16-C21 BCB Soil N mg/kg 1
>C21-C35 BCB Soil N mg/kg 1
>C35-C40 BCB Soil N mg/kg 1
Total (>C8-C40) BCB Soil 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) Speciated M mg/kg 2
Total PAH (Including Coronene) N mg/kg 2.1

Total BTEX M mg/kg 0.01

Mineral Oil U mg/kg 1

PCB (Total of 7 Congeners) M mg/kg 0.03

Phenols

Polyaromatic hydrocarbons

BTEX

Total Petroleum Hydrocarbons

PCB (ICES 7 congeners)

Organics

3326 3327 3328

SOIL SOIL SOIL
WS7 WS8 TP1
0.30 0.30 0.20

03/09/2014 03/09/2014 04/09/2014

f  < 1.0 f  < 1.0 n/t
f  < 1.0 f  < 1.0 n/t
f  1.7 f  < 1.0 n/t

f  15.1 f  < 1.0 n/t
f  334 f  < 1.0 n/t
f  98.7 f  1.4 n/t
f  450 f  1.4 n/t

  < 1   < 1 n/t
  < 1   < 1 n/t
  < 1   < 1 n/t
  < 1   < 1 n/t
  < 1   < 1 n/t
  < 1   < 1 n/t
  < 5   < 5 n/t

  < 0.5   < 0.5 n/t
  < 0.5   < 0.5 n/t
  < 0.5   < 0.5 n/t
  < 0.5   < 0.5 n/t
  1.1   < 0.5 n/t

  < 0.5   < 0.5 n/t
  2.0   < 0.5 n/t
  1.7   < 0.5 n/t
  0.9   < 0.5 n/t
  1.9   < 0.5 n/t
  0.8   < 0.5 n/t
  1.7   < 0.5 n/t
  1.0   < 0.5 n/t
  1.2   < 0.5 n/t

  < 0.5   < 0.5 n/t
  1.8   < 0.5 n/t
  15   < 2 n/t
  17 n/t   < 2

fg  < 0.01 n/t g  < 0.01

f  283 n/t   3

  < 0.03 n/t   < 0.03
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Results Summary
Report No.:   14-00513

Elab Ref: 3328

Sample Date: 04/09/2014

Sample ID: TP1  

Depth: 0.2

Site:

Determinand SOP Code Units
Total Organic Carbon 111 N % 1.9 3 5 6
Loss on Ignition 129 M % 4.7 -- -- 10
Total BTEX 181 M mg/kg < 0.01 6 -- --
Total PCBs (7 congeners) 120 M mg/kg < 0.03 1 -- --
TPH Total WAC 117 M mg/kg 3 500 -- --
Total (of 17) PAHs 133 N mg/kg < 2 100 -- --

pH 113 M 6.2 -- >6 --

Acid Neutralisation Capacity NEN 737 N mol/kg < 0.1 -- To evaluate To evaluate

Eluate Analysis 2:1 8:1  10:1

mg/l mg/l mg/kg

Arsenic 101 N 0.027 0.007 0.10 0.5 2 25
Barium 101 N 0.134 0.025 0.39 20 100 300
Cadmium 101 N < 0.001 < 0.001 < 0.01 0.04 1 5
Chromium 101 N 0.035 0.006 0.10 0.5 10 70
Copper 101 N 0.127 0.036 0.48 2 50 100
Mercury 101 N < 0.005 < 0.005 < 0.01 0.01 0.2 2
Molybdenum 101 N 0.020 0.006 0.07 0.5 10 30
Nickel 101 N 0.032 0.008 0.11 0.4 10 40
Lead 101 N 0.149 0.015 0.32 0.5 10 50
Antimony 101 N 0.010 < 0.005 < 0.05 0.06 0.7 5
Selenium 101 N 0.005 < 0.005 < 0.05 0.1 0.5 7
Zinc 101 N 0.157 0.042 0.57 4 50 200
Chloride 131 N < 5 < 5 < 50 800 15000 25000
Fluoride 131 N < 1 < 1 < 10 10 150 500
Sulphate 131 N 3.000 3.000 28.20 1000 20000 50000
Total Dissolved Solids 144 N < 10 < 10 < 100 4000 60000 100000
Phenol Index 121 N < 0.01 < 0.01 < 0.10 1 - -
Dissolved Organic Carbon 102 N 34.300 10.900 139.00 500 800 1000

Eluent Volume (ml) N 225 1150
pH N 7.8 7.5
Conductivity (uS/cm) N 83 41
Temperature (°C) N 20 20

Solid Information
Dry mass of test portion (g) 176
Moisture (%) 16.7

Limit values for compliance 
leaching test using BS EN 12457-3 at 

L/S 10 l/kg

Leach Test Information

Results are expressed on a dry weight basis, after correction for moisture content where applicable
Stated limits are for guidance only and ELAB cannot be held responsible for any discrepencies with current legislation

WAC Analysis
Landfill Waste Acceptance 

Criteria Limits

Inert 
Waste

Landfill

Stable Non-
reactive 

Hazardous 
waste in 

non-
hazardous 

Landfill 

Hazardous
Waste 

LandfillWrexham                                  
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Results Summary
Report No.:   14-00513

Elab Ref: 3326

Sample Date: 03/09/2014

Sample ID: WS7  

Depth: 0.3

Site:

Determinand SOP Code Units
Total Organic Carbon 111 N % 1.0 3 5 6
Loss on Ignition 129 M % 2.2 -- -- 10
Total BTEX 181 M mg/kg < 0.01 6 -- --
Total PCBs (7 congeners) 120 M mg/kg < 0.03 1 -- --
TPH Total WAC 117 M mg/kg 283 500 -- --
Total (of 17) PAHs 133 N mg/kg 17.0 100 -- --

pH 113 M 6.1 -- >6 --

Acid Neutralisation Capacity NEN 737 N mol/kg < 0.1 -- To evaluate To evaluate

Eluate Analysis 2:1 8:1  10:1

mg/l mg/l mg/kg

Arsenic 101 N 0.015 0.020 0.19 0.5 2 25
Barium 101 N 0.164 0.061 0.77 20 100 300
Cadmium 101 N < 0.001 < 0.001 < 0.01 0.04 1 5
Chromium 101 N < 0.005 < 0.005 < 0.05 0.5 10 70
Copper 101 N 0.052 0.045 0.46 2 50 100
Mercury 101 N < 0.005 < 0.005 < 0.01 0.01 0.2 2
Molybdenum 101 N 0.052 0.021 0.26 0.5 10 30
Nickel 101 N 0.019 0.011 0.12 0.4 10 40
Lead 101 N 0.008 0.015 0.14 0.5 10 50
Antimony 101 N 0.014 0.005 0.07 0.06 0.7 5
Selenium 101 N 0.006 < 0.005 < 0.05 0.1 0.5 7
Zinc 101 N 0.045 0.036 0.38 4 50 200
Chloride 131 N < 5 < 5 < 50 800 15000 25000
Fluoride 131 N < 1 < 1 < 10 10 150 500
Sulphate 131 N 62.000 6.000 150.00 1000 20000 50000
Total Dissolved Solids 144 N 230.000 110.000 1290.00 4000 60000 100000
Phenol Index 121 N < 0.01 < 0.01 < 0.10 1 - -
Dissolved Organic Carbon 102 N 29.800 13.600 162.00 500 800 1000

Eluent Volume (ml) N 280 1140
pH N 8 7.8
Conductivity (uS/cm) N 330 126
Temperature (°C) N 20 20

Solid Information
Dry mass of test portion (g) 176
Moisture (%) 7.5

Limit values for compliance 
leaching test using BS EN 12457-3 at 

L/S 10 l/kg

Leach Test Information

Results are expressed on a dry weight basis, after correction for moisture content where applicable
Stated limits are for guidance only and ELAB cannot be held responsible for any discrepencies with current legislation

WAC Analysis
Landfill Waste Acceptance 

Criteria Limits

Inert 
Waste

Landfill

Stable Non-
reactive 

Hazardous 
waste in 

non-
hazardous 

Landfill 

Hazardous
Waste 

LandfillWrexham                                  
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Results Summary
Report No.:   14-00513

Elab Ref: 3320

Sample Date: 04/09/2014

Sample ID: WS1  

Depth: 0.2

Site:

Determinand SOP Code Units
Total Organic Carbon 111 N % 1.4 3 5 6
Loss on Ignition 129 M % 4.3 -- -- 10
Total BTEX 181 M mg/kg < 0.01 6 -- --
Total PCBs (7 congeners) 120 M mg/kg < 0.03 1 -- --
TPH Total WAC 117 M mg/kg 4 500 -- --
Total (of 17) PAHs 133 N mg/kg < 2 100 -- --

pH 113 M 6.4 -- >6 --

Acid Neutralisation Capacity NEN 737 N mol/kg < 0.1 -- To evaluate To evaluate

Eluate Analysis 2:1 8:1  10:1

mg/l mg/l mg/kg

Arsenic 101 N 0.035 0.013 0.15 0.5 2 25
Barium 101 N 0.124 0.039 0.50 20 100 300
Cadmium 101 N < 0.001 < 0.001 < 0.01 0.04 1 5
Chromium 101 N 0.024 0.008 0.10 0.5 10 70
Copper 101 N 0.082 0.044 0.49 2 50 100
Mercury 101 N < 0.005 < 0.005 < 0.01 0.01 0.2 2
Molybdenum 101 N 0.027 0.015 0.16 0.5 10 30
Nickel 101 N 0.014 0.008 0.09 0.4 10 40
Lead 101 N 0.183 0.027 0.47 0.5 10 50
Antimony 101 N 0.010 0.005 0.06 0.06 0.7 5
Selenium 101 N < 0.005 < 0.005 < 0.05 0.1 0.5 7
Zinc 101 N 0.090 0.045 0.50 4 50 200
Chloride 131 N < 5 < 5 < 50 800 15000 25000
Fluoride 131 N < 1 < 1 < 10 10 150 500
Sulphate 131 N 4.000 3.000 35.50 1000 20000 50000
Total Dissolved Solids 144 N 150.000 < 10 193.00 4000 60000 100000
Phenol Index 121 N < 0.01 < 0.01 < 0.10 1 - -
Dissolved Organic Carbon 102 N 36.500 11.900 151.00 500 800 1000

Eluent Volume (ml) N 226 1270
pH N 8.1 7.6
Conductivity (uS/cm) N 149 76
Temperature (°C) N 20 20

Solid Information
Dry mass of test portion (g) 176
Moisture (%) 14.4

Limit values for compliance 
leaching test using BS EN 12457-3 at 

L/S 10 l/kg

Leach Test Information

Results are expressed on a dry weight basis, after correction for moisture content where applicable
Stated limits are for guidance only and ELAB cannot be held responsible for any discrepencies with current legislation

WAC Analysis
Landfill Waste Acceptance 

Criteria Limits

Inert 
Waste

Landfill

Stable Non-
reactive 

Hazardous 
waste in 

non-
hazardous 

Landfill 

Hazardous
Waste 

LandfillWrexham                                  
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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.:   14-00513

Asbestos Qualitative Results

Elab No Depth (m) Clients Reference Description of Sample Matrix # Result
3320 0.20 WS1  Sandy silty loam No asbestos detected
3321 0.20 WS2  Sandy silty loam No asbestos detected
3322 0.15 WS3  Sandy silty loam No asbestos detected
3323 0.20 WS4  Sandy silty loam No asbestos detected
3324 0.20 WS5  Sandy silty loam No asbestos detected
3325 0.25 WS6  Sandy silty loam No asbestos detected
3326 0.30 WS7  Sandy silty loam No asbestos detected
3327 0.30 WS8  Sandy silty 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.:   14-00513

Parameter Analysis Undertaken 
On

Date 
Tested

Method 
Number Technique

Hexavalent chromium                     As submitted sample    15/09/2014 110       Colorimetry                             
Aqua regia extractable metals           Air dried sample        16/09/2014 118       ICPMS                                   
Phenols in solids                       As submitted sample    15/09/2014 121       HPLC                                    
Polyaromatic hydrocarbons (GC-FID)      As submitted sample    15/09/2014 133       GC-FID                                  
Total cyanide                           As submitted sample    16/09/2014 204       Colorimetry                             
Basic carbon banding in soil            As submitted sample    15/09/2014 218       GC-FID                                  
Asbestos identification                 As submitted sample    25/09/2014 PMAN      Microscopy                              

Arsenic* 25/09/2014 101 ICPMS
Cadmium* 25/09/2014 101 ICPMS
Chromium* 25/09/2014 101 ICPMS
Lead* 25/09/2014 101 ICPMS
Nickel* 25/09/2014 101 ICPMS
Copper* 25/09/2014 101 ICPMS
Zinc* 25/09/2014 101 ICPMS
Mercury* 25/09/2014 101 ICPMS
Selenium* 25/09/2014 101 ICPMS
Antimony 25/09/2014 101 ICPMS
Barium* 25/09/2014 101 ICPMS
Molybdenum* 25/09/2014 101 ICPMS
pH Value* 25/09/2014 113 Electrometric
Electrical Conductivity* 25/09/2014 136 Probe
Dissolved Organic Carbon 25/09/2014 102 TOC analyser
Chloride* 25/09/2014 131 Ion Chromatography
Fluoride* 25/09/2014 131 Ion Chromatography
Sulphate* 25/09/2014 131 Ion Chromatography
Total Dissolved Solids 25/09/2014 144 Gravimetric
Phenol index 25/09/2014 121 HPLC
WAC Solids analysis
pH Value** Air dried sample 25/09/2014 113 Electrometric
Total Organic Carbon Air dried sample 25/09/2014 210 IR
Loss on Ignition** Air dried sample 25/09/2014 129 Gravimetric
Acid Neutralization Capacity to pH 7 Air dried sample 25/09/2014 NEN 737 Electrometric
Total BTEX** As submitted sample 25/09/2014 181 GCMS
Mineral Oil** As submitted sample 25/09/2014 117 GCFID
Total PCBs (7 congeners) Air dried sample 25/09/2014 120 GCMS
Total PAH (17)** As submitted sample 25/09/2014 133 GCFID

Soil

Leachate
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Report No.:   14-00513

Key

U hold UKAS accredittion
M hold MCERTS and UKAS accreditation
N do not currently hold UKAS accreditation
^ MCERTS 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/e not evaluated
< means "less than"
> means "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation
The results relate only to the items tested
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)

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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This Test Report may not be reproduced other than in full, except with prior written approval of GSSL LTD                                                                                   
Page 1 of 10

CONFIDENTIAL SOILS TEST REPORT 

24 September 2014 

FAO Mr Steve Rhodes 
Enzygo Ltd 
The Granary  
Woodend Lane  
Cromhall 
Gloucestershire  
GL12 8AA 

Tel/Fax:  +44 (0) 1454 269237 

Dear Steve, 

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.735

Test Report Number: GS-CRM.413.106 

Contract Reference: Wrexham 

Client ID, Visual Sample Descriptions: Page 2 
   

Results:    Page 3-10

Test(s) Requested; 
Determination of Chemical properties of Soil: Water Soluble Sulphate & pH Value  {BS 1377-3:1990 Cl.3-9} 
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:    Wrexham       Report Ref. No: GS-CRM.413.106 
     

Client ID Depth (m) Description of Sample 
TP1 0.50 Gravelly SAND 
WS1 1.00 Gravelly SAND
WS5 1.00 Gravelly SAND
WS1 2.00 Gravelly SAND
WS2 1.00 

Gravelly SAND 

WS2 2.00 
WS3 1.00 
WS3 1.70 
WS4 1.00 
WS4 1.90 
WS1 2.80-3.00 

Gravelly SAND 

WS1 3.80-4.00 
WS1 4.60-5.00 
WS2 3.00 
WS2 4.00 
WS2 5.00 
WS3 3.00 
WS3 4.00 
WS3 5.00 
WS4 3.00 
WS4 4.00 
WS5 1.00 

Gravelly SAND 

WS5 2.00 
WS6 1.00-1.20 
WS6 1.30-2.80 
WS7 1.00 
WS7 1.80-2.80 
WS8 1.80-2.00 
WS5 2.90-3.00 

Gravelly SAND 

WS5 3.50-3.70 
WS6 2.40-3.00 
WS6 4.00 
WS7 3.00 
WS7 4.00 
WS8 2.80-3.00 

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: 24/09/14
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Chemical properties of Soil
Water Soluble Sulphate & Ph Value.

BS 1377:1990: Part 3 cl.3-9. 

Contract Ref:    Wrexham       Report Ref. No: GS-CRM.413.106 

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: 24/09/14 

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) 

    
WS1 2.00 100 0.1 0.2 8.4 
WS2 1.00  

100 <0.1 0.1 8.2 

WS2 2.00 
WS3 1.00 
WS3 1.70 
WS4 1.00 
WS4 1.90 
WS1 2.80-3.00  

100 0.1 0.2 8.7 

WS1 3.80-4.00 
WS1 4.60-5.00 
WS2 3.00 
WS2 4.00 
WS2 5.00 
WS3 3.00 
WS3 4.00 
WS3 5.00 
WS4 3.00 
WS4 4.00 
WS5 1.00  

100 <0.1 0.1 8.3 

WS5 2.00 
WS6 1.00-1.20 
WS6 1.30-2.80 
WS7 1.00 
WS7 1.80-2.80 
WS8 1.80-2.00 
WS5 2.90-3.00  

100 0.1 0.2 8.7 

WS5 3.50-3.70 
WS6 2.40-3.00 
WS6 4.00 
WS7 3.00 
WS7 4.00 
WS8 2.80-3.00 
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Determination of Particle Size Distribution (Dry Sieving) 

    Report Ref. No: GS-CRM.413.106
GSSL Sample ID  A1                   

                                                                                                            
Client ID   WS2 @ 1.00 & 2.00m, WS3 @ 1.00 & 1.70m, WS4 @ 1.00 & 1.90m

Client:     Enzygo Ltd    
Site:   Wrexham

Date Sampled:  N/A 
Sampled from:   - 

Material Specification:  N/A  
Sample Description:  Gravelly SAND
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: 24/09/14 

BS Test Sieve 
(mm) 

% Material 
Passing 

               
125 100
90 100
75 100
63 100
50 100
40 100

37.5 100
28 98
20 93
14 86
10 83
6.3 80
5 78

3.35 75
2 72

1.18 64
0.6 51

0.425 31
0.3 21
0.15 14
0.063 2

Soil            
Fraction 

Total 
Percentage 

COBBLES - 
GRAVEL 28 
SAND 70 
SILT / CLAY 2 

Nominal aperture test sieve size (mm)
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Determination of Particle Size Distribution (Dry Sieving) 

    Report Ref. No: GS-CRM.413.106
GSSL Sample ID  A2                   

                                                                                                            
Client ID   WS1 @ 2.8-3.00m, WS1 @ 3.80-4.00m, WS1 @ 4.60-5.00m, WS2 3.00-5.00m 

WS3 3.00-5.00m & WS4 3.00-4.00m

Client:     Enzygo Ltd    
Site:   Wrexham

Date Sampled:  N/A 
Sampled from:   - 

Material Specification:  N/A  
Sample Description:  Gravelly SAND
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: 24/09/14 

BS Test Sieve 
(mm) 

% Material 
Passing 

               
125 100
90 100
75 100
63 100
50 100
40 100

37.5 100
28 95
20 90
14 86
10 82
6.3 74
5 72

3.35 70
2 69

1.18 53
0.6 44

0.425 32
0.3 23
0.15 10
0.063 2

Soil            
Fraction 

Total 
Percentage 

COBBLES - 
GRAVEL 31 
SAND 67 
SILT / CLAY 2 

Nominal aperture test sieve size (mm)

C
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Determination of Particle Size Distribution (Dry Sieving) 

    Report Ref. No: GS-CRM.413.106
GSSL Sample ID  A3                   

                                                                                                            
Client ID WS5 @ 1.00-2.00m, WS6 1-1.20m, WS6 1.30-2.80m, WS7 1.00, WS7 1.80-2.80m & 

WS8 @ 1.00-2.00m

Client:     Enzygo Ltd    
Site:   Wrexham

Date Sampled:  N/A 
Sampled from:   - 

Material Specification:  N/A  
Sample Description:  Gravelly SAND
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: 24/09/14 

BS Test Sieve 
(mm) 

% Material 
Passing 

               
125 100
90 100
75 100
63 100
50 100
40 100

37.5 100
28 97
20 94
14 90
10 87
6.3 83
5 77

3.35 73
2 71

1.18 60
0.6 48

0.425 30
0.3 19
0.15 7
0.063 2

Soil            
Fraction 

Total 
Percentage 

COBBLES - 
GRAVEL 29 
SAND 69 
SILT / CLAY 2 

Nominal aperture test sieve size (mm)

C
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Determination of Particle Size Distribution (Dry Sieving) 

    Report Ref. No: GS-CRM.413.106
GSSL Sample ID  A4                   

                                                                                                            
Client ID   WS5 @ 2.90-3.00m, WS5 @ 3.50-3.70m, WS6 @ 2.40-3.00m, WS6 @ 4.00m 

WS7 @ 3.00-4.00 & WS8 @ 2.80-3.00m

Client:     Enzygo Ltd    
Site:   Wrexham

Date Sampled:  N/A 
Sampled from:   - 

Material Specification:  N/A  
Sample Description:  Gravelly SAND
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: 24/09/14 

BS Test Sieve 
(mm) 

% Material 
Passing 

               
125 100
90 100
75 100
63 100
50 100
40 100

37.5 100
28 96
20 93
14 90
10 86
6.3 83
5 80

3.35 78
2 76

1.18 70
0.6 51

0.425 32
0.3 23
0.15 13
0.063 2

Soil            
Fraction 

Total 
Percentage 

COBBLES - 
GRAVEL 24 
SAND 74 
SILT / CLAY 2 

Nominal aperture test sieve size (mm)
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Determination of California Bearing Ratio BS 1377: Part 4:1990 
   Contract Ref:      Wrexham     Report Ref. No: GS-CRM.413.106 

Sample description: Gravelly SAND
Client Sample ID:  TP1 @ 0.50m 

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: 24/09/14 

INITIAL SAMPLE CONDITIONS TEST CONDITIONS Method of compaction:   2.5kg  rammer 

Moisture                         
Content %: 15.0 

Surcharge Kg: 
13 

Final Moisture             
Content % 

Calculated                           
CBR Value % 

Bulk Density (measured)            
Mg/m3:

2.02 Soaking Time hrs: - Sample       
Top           

15.0  CBR @ 2.5mm = 31.3 

CBR @ 5.0mm = 24.6 

Dry Density (measured)             
Mg/m3:

1.73 Swelling mm: - Sample 
Bottom  

15.0  CBR @ 2.5mm = 31.0 

CBR @ 5.0mm = 21.1 
Percentage retained on 20mm BS 

test sieve: 10 
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:      Wrexham     Report Ref. No: GS-CRM.413.106 

Sample description: Gravelly SAND
Client Sample ID:  WS1 @ 1.00m 

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: 24/09/14 

INITIAL SAMPLE CONDITIONS TEST CONDITIONS Method of compaction:   2.5kg  rammer 

Moisture                         
Content %: 16.9 

Surcharge Kg: 
13 

Final Moisture             
Content % 

Calculated                           
CBR Value % 

Bulk Density (measured)            
Mg/m3:

2.03 Soaking Time hrs: - Sample       
Top           

16.9  CBR @ 2.5mm = 34.6 

CBR @ 5.0mm = 25.0 

Dry Density (measured)             
Mg/m3:

1.76 Swelling mm: - Sample 
Bottom  

16.9  CBR @ 2.5mm = 32.5 

CBR @ 5.0mm = 23.9 
Percentage retained on 20mm BS 

test sieve: 6
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:      Wrexham     Report Ref. No: GS-CRM.413.106 

Sample description: Gravelly SAND
Client Sample ID:  WS5 @ 1.00m 

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: 24/09/14 

INITIAL SAMPLE CONDITIONS TEST CONDITIONS Method of compaction:   2.5kg  rammer 

Moisture                         
Content %: 17.5 

Surcharge Kg: 
13 

Final Moisture             
Content % 

Calculated                           
CBR Value % 

Bulk Density (measured)            
Mg/m3:

2.02 Soaking Time hrs: - Sample       
Top           

17.5  CBR @ 2.5mm = 31.5 

CBR @ 5.0mm = 23.9 

Dry Density (measured)             
Mg/m3:

1.75 Swelling mm: - Sample 
Bottom  

17.5  CBR @ 2.5mm = 33.1 

CBR @ 5.0mm = 24.5 
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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