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SUMMARY

ESP were instructed by Envirotreat Technologies Ltd acting on behalf of Bellerophon Partnerships
Limited to undertake a geo-environmental desk study review, summarise the exploratory investigation
implemented to date and undertake an assessment based on their investigation findings to identify
and evaluate potential ground hazards which could impact on the proposed residential development.
This report is designed to preliminarily address the requirements of the ground related planning
conditions (Application No: 14/00430/DCI) and to assist an agreement to be achieved to allow the
existing buildings to be demolished to allow further investigation.

Envirotreat Technologies were previously instructed by Bellerophon Partnerships to develop a
Remediation Strategy for the site specifically focusing on the Phase 1 development area at this
stage. The proposed Remediation Strategy was presented to the City of Cardiff Council and
National Resources Wales in December 2014 for initial review and comment. It was agreed to
carry out a focused site investigation to support the proposed Remediation Strategy – this was
undertaken in late December 2014/January 2015 culminating in the submission of a revised
Remediation Strategy (Rev 1A) and a supporting Remediation Method Statement.

Following a review of this revised submission it was considered necessary to carry out the scope of
works as instructed to ESP, contained herein. In this respect it was acknowledged by the regulators
that it was not possible in early 2015 to carry out a detailed site investigation due to the inaccessibility
of large areas of the site. It was also stated by NRW that the proposed ‘watching brief’ would need to
be commenced at the site clearance/demolition stage of the project.

Review of all available desk study information indicates the site has had numerous potentially
contaminative uses (historic and current) including brass and steel foundries, railway land, engineering
works, depots, waste transfer stations, scrap yards with fuel storage tanks also present associated
with these uses. In addition, extensive earthworks and filling has occurred at the site to fill the former
channel of the River Taff and Timber Pond on-site to generate the level existing development platform.

Thick Made Ground has been encountered across the site up to a maximum depth of 7.7m consisting
of a coarse grained upper layer consisting of colliery spoil and industrial wastes underlain by probable
re-worked fine grained Tidal Flat Deposits. Natural fine grained Tidal Flat Deposits underlie the Made
Ground in some areas, these are followed by coarse grained Glaciofluvial Deposits and the Mercia
Mudstone bedrock at depth.

Potential geoenvironmental risks are presented across the site with varying degrees of contamination
in all phases (soil, leachate and groundwater) in relation to its historic industrial uses. Potential
pollutant linkages have been confirmed with regard to risk to human health and controlled waters and
further investigation is required across the site.

Following demolition of the existing buildings on the site, and specialist recommendations on
precautions to mitigate the identified asbestos and UXO risk a detailed ‘main investigation’ in
accordance with BS:10175 is required. Considering the historic sources present, exploratory holes and
laboratory testing on a 25m grid or less will be required to adequately characterise the soil and
groundwater chemistry and satisfy the planning authority. This will include investigation in the areas
not accessed as part of this ‘exploratory investigation’ e.g. the scrap yard, chemical store, areas
currently occupied by buildings.

We consider that the information contained within this report is suitable to permit the demolition and
site clearance works, allowing full access for the detailed investigation works to be implemented.
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The findings of the main investigation will enable the proposed remediation strategy to be further
developed and refined to ensure that the identified risks (human health and controlled waters) are
effectively addressed in accordance with the requirements of the regulators and Bellerophon
Partnerships. The remediation process will require subsequent verification and validation.

It is considered that the prime components of the design team’s proposed remediation strategy will
include:

 A protective imported clean capping layer to external development areas (for the protection of
human health);

 Gas protection measures to buildings (for the protection of property and human health);
 Localised spot treatment and/or removal where a concentrated zone of elevated soil

contamination is identified (for the protection of human health and controlled waters);
 The installation of a reactive barrier system (for the protection of controlled waters and to

control environmental liabilities to offsite receptors).

Measures such as these are frequently incorporated to allow suitable development of industrial legacy
sites such as this and will require verification and regulatory approval post completion.
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1.0 INTRODUCTION AND OBJECTIVES

1.1 Background

Bellerophon Partnerships Limited (hereafter known as the Client) are proposing to redevelop the
subject site as a residential development. The Earth Science Partnership Ltd (ESP), Consulting
Engineers, Geologists and Environmental Scientists, were instructed by Envirotreat Technologies
Ltd acting on behalf of the client to undertake a geo-environmental desk study review, summarise
the exploratory investigation implemented to date and undertake an assessment based on their
investigation findings to identify and evaluate potential ground hazards which could impact on the
proposed development. The site location is shown on Figure 1.

Envirotreat Technologies were previously instructed by Bellerophon Partnerships to develop a
Remediation Strategy for the site specifically focusing on the Phase 1 development area at this
stage. The proposed Remediation Strategy was presented to the City of Cardiff Council and
National Resources Wales in December 2014 for initial review and comment. It was agreed to
carry out a focused site investigation to support the proposed Remediation Strategy – this was
undertaken in late December 2014 / January 2015 culminating in the submission of a revised
Remediation Strategy (Rev 1A) and a supporting Remediation Method Statement.

The development is the first phase of a larger re-development scheme, which extends to the north,
and will comprise the demolition of the existing industrial buildings and the construction
residential dwellings (some multi storey) with private gardens, areas of hardstanding and access
roads. The proposed development layout is shown on Figure 2.

1.2 Objective and Scope of Works

The Client has obtained planning permission for the proposed development, and the Local
Planning Authority (LPA) have imposed a number of ground related planning conditions
(Application No: 14/00430/DCI). The relevant condition to this report is as follows:

 Condition 6: Unless otherwise agreed in writing by the Local Planning Authority, prior to the
commencement of the relevant phase of development, an assessment of the nature and
extent of contamination shall be submitted to and approved in writing by the Local
Planning Authority. The report of the findings shall include a desk top study to identify all
previous uses at the site and potential contaminants associated with those uses and the
impacts from those contaminants on land and controlled waters; an intrusive investigation
to assess the extent, scale and nature of contamination which may be present; an
assessment of the potential risks, and an appraisal of remedial options and justification for
the preferred remedial option(s).

This report is designed to preliminarily address the requirements of this planning condition, and to
assist an agreement to be achieved to allow the existing buildings to be demolished. Once
demolition is completed, access will be available to perform a main investigation, which will assess
the site in greater detail allowing robust consideration of remedial options, and discharge of this
condition and others relating to contamination and its remediation.

The scope of works for the exploratory investigation detailed in this report were designed by
Envirotreat Technologies Ltd, and comprised a site reconnaissance walkover, supervision and
direction of light cable percussion boreholes, trial pits, geo-environmental laboratory testing of
soils and groundwater and gas monitoring.
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ESP have undertaken a desk study review of available historical Ordnance Survey maps, geological
maps, memoirs, further desk study information, previous reports, and have undertaken an
assessment of the investigation findings and reported them.

The site investigation works were undertaken by Envirotreat Technologies Ltd in December 2014
and January and February 2015. The assessment was undertaken by ESP in April 2015.

1.3 Risk Assessment Methodology

The assessment was partly conducted to formulate an opinion as to the potential for hazardous
substances (contamination) or conditions to exist on, at or near the site at levels or in a situation
likely to warrant mitigation or consideration appropriate to the proposed end use. The risk
assessment methodology used to achieve this is discussed in Section 2.9 of this report.

The assessment of the potential risk is phased with the Phase One desk study and Preliminary
Risk Assessment (PRA) presented in Section 2.9 of this report, followed by a Phase Two intrusive
investigation and assessment (Sections 3.0 to 7.0).

1.4 Limitations of Report

This report represents the findings of the brief relating to the proposed end use as detailed in the
text.  The brief did not require an assessment of the implications for any other end use, nor is the
report a comprehensive site characterisation and should not be construed as such.  Should an
alternative end use be considered, the findings of the assessment should be re-examined relating
to this use.

Where preventative, ameliorative or remediation works are required, professional judgement will
be used to make recommendations that satisfy the site specific requirements in accordance with
good practice guidance.

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

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

1.5 Digital Copy of Report

A digital copy of this report (in pdf format) is included on a CD in Appendix K.
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2.0 DESK STUDY, WALKOVER SURVEY AND PRELIMINARY RISK ASSESSMENT

The information presented in this section comprises a Preliminary Risk Assessment (PRA) which
presents information obtained from desk based research that was used to support decisions
made in scoping the physical works.  Desk study information has been obtained from various
sources as described in the text, including historical maps and a Groundsure Report which are
presented in Appendices A and B respectively.  The site description is largely based on
observations made by Envirotreat Technogies Ltd throughout the duration of their exploratory
investigation.

2.1 Site Location and Description

The site is located on the east bank of the River Taff, off Curran and Dumballs Road in the
Butetown area of Cardiff. The National Grid Reference of the centre of the site is approximately
318388E, 175144N and the postcode is understood to be CF10 5NU. A Site Location Plan is
presented as Figure 1.

The site comprises an irregular shaped parcel of land of around 500m length (east to west) and
200m width (north to south) occupying an area of around 5.7ha. It is presently occupied by
commercial/industrial developments with the majority of the site occupied by buildings and road
hardstanding with some small areas of scrub vegetation. A car park is present in the east portion.
The site is bounded by:

 To the north: the remainder of Dumballs Road Industrial Estate followed by Priority
Business Park;

 To the east: Dumballs Road followed by Anchor Inudstrial Estate on the adjacent side of
the road. A football pitch lies approximately 120m beyond followed by residential
developments;

 To the south: residential developments;
 To the west: the River Taff followed by the residential area of Grangetown.

Vehicular access to the site is currently gained via Dumballs Road on the east boundary, with a
series of access roads then extending in an east to west direction to allow access to the individual
units. The boundaries generally comprise metal fencing inc. herras and security.

A scrap yard with cars stacked several high was noted to be present in the west portion. Adjacent
to the scrap yard there was an area of chemical storage. Where surface water had collected on
some of the road surfaces a hydrocarbon sheen was noted in some areas. Fly tipping was also
noted in some areas. A stockpile of materials was noted in an area to the north containing soils
and household waste materials.

Visual inspection indicates some of the buildings are likely to be constructed from asbestos
containing materials (ACMs).

The general topography in the area is relatively flat and a topographic survey provided by the client
indicates that the site is generally level at an approximate elevation of 8.5mAOD. The topographic
survey indicates the river bank at the western boundary is overgrown.
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2.2 Previous Investigations and Assessments

The following previous reports have also been reviewed and selected information has been
incorporated into this report where relevant. These reports should be referenced directly if further
information is required (Reproduced in Appendix E).

 ARUP, January 2014 – Geo-environmental desk study and PRA (Ref: 14/9145);
 Terrafirma, August 2014 – Ground Investigation Outline Strategy (Job No: 12836/2).

Envirotreat Technologies Ltd undertook an ‘exploratory investigation’ at the site and this is
described in Section 3.0, and the results analysed in the remainder of the report.

2.3 Site History

2.3.1 Historic Maps

The site history has been assessed from a review of available historical Ordnance Survey County
Series and National Grid maps obtained from Groundsure. The full set of historical maps are
presented in Appendix A of this report.

Table 1: Review of Historical Maps
Date On-Site In Vicinity of Site
1880 -
1882

The site is undeveloped and is located
on the tidal mudflats of the lower
reaches of the River Taff which flows to
the south. The river channel at low tide is
located in the western and south east
portion, while the majority of the site
(excluding a small portion in the north) is
located within the High Water Marks of
Ordinary Tides (HWMOT). Salt Marshes
are generally indicated near the northern
boundary. A masonry wall (likely a flood
defence) is located along the east
boundary.

A road is situated adjacent to the east boundary above the
masonry flood defence. The area to the north of the site is named
‘The Dumballs’ and is undeveloped with some surface water
channels indicated to flow along its surface. Bute Chain and
Anchor Testing House is indicated approximately 20m to the east
with Loudoun Iron Foundry located approximately 110m to the
east. The Glamorgan Canal is located approximately 55m to the
east with Plymouth and Pen-y-daren Wharf located along it. A
small dock is present associated with Plymouth Wharf. A
shipbuilding yard and graving dock are located approximately
110m to the east. A gravel pit is located approximately 80m to
the north. A Timber Yard and Saw and Planing Mill is located
approximately 170m to the north east. Residential development
is indicated beyond the canal to the east. Bute Iron Works is
located approximately 260m to the south east.

1901 A large timber pond has now been
constructed and a portion of it is present
in the north. Filling has occurred on the
former salt marshes and mudflats to the
south of the pond with the materials
possibly sourced from its excavation. A
ground level of 28ft is now indicated
near the pond (~8.5mAOD) The mudflats
are now indicated as rough grazing. Due
to the filling, the river channel is no
longer located within the site boundary
and has been diverted to outside the
west and south. As a result the former
HWMOT has also been moved south. The
Riverside Branch of the Great Western
Railway is present along the eastern
boundary and extends in a general north
west to south east direction.

Significant residential and industrial development has occurred in
the surrounding area. The Timber Pond extends to the north, with
a retaining structure present on its west side separating it from
the Taff River. A pumping station associated with the pond is
located 200m to the north west. The road adjacent to the east
boundary is now named Dumballs Road. The Saw Mills and
Timber Yard located to the north east have expanded significantly
and now include a Creosote Works, an engine house and railway
infrastructure to allow transport of materials. A Tin Works is now
indicated approximately 30m to the east and other developments
including Warehouses, a Cloth Works and industries associated
with ship building are indicated along the canal.
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Table 1 (continued): Review of Historical Maps
Date On-Site In Vicinity of Site
1920 Some further filling appears to have been undertaken in

the east portion of the site with potentially additional man
made re-alignment of the Taff channel. The HWMOT has
once again moved to the south in the east portion.

The Creosote Works to the north east has
expanded with additional buildings and railway
infrastructure evident. The Tin Works to the
east is no longer indicated however the Chain
and Anchor Proving House has expanded. Oil
Stores are located approximately 300m.

1941/
1942

Significant changes have occurred and the site is
completely developed. The Timber Pond is no longer
present and has been filled to allow development of the
area. Filling has progressed southwards and has now
reclaimed the former mudflats and saltings. The HWMOT is
at the west boundary along the revetment defining the new
alignment of the Taff River. Two large industrial buildings
extend the entire length of the site however their use is not
described. Railway lines extend from the Great Western
Railway to the east and serve the new developments.
Tanks are located in the western portion.

The ARUP desk study indicates “the factory units were part
an urgent expansion of the Edward Curran Company Ltd
which was commissioned by the Ministry of Supply to
produce artillery casings as part of the war effort.”

The following buildings were indicated to be present:
 Ministry of Supply Brass Foundry and  Rolling Mill;
 The Admiralty Brass Foundry and Rolling Mill;
 The Admiralty Cartridge Case Factory;
 Curran Steel Foundry.

With the exception of the Curran Steel Foundry which was
primarily located adjacent to the north boundary with a
small portion present on-site in the north west, it is unclear
which of these former uses were within the Phase 1
development boundary as no detailed plans are available
and the ARUP desk study is for a wider site boundary.

Infilling of the Timber Pond to the north and
the former Taff mudflats and saltings to the
south has created a new development
platform. Large industrial buildings are present
to the north and south of the site with railway
lines extending in between each. The majority
are undescribed however a fire station is
present adjacent to the north boundary and an
engine house is indicated approximately 100m
to the south east. Tanks are indicated
adjacent to the north west boundary. The
railway infrastructure to the east has
expanded. Whilst the layout has not changed
the buildings associated with the Saw Mills
and Creosote Works are no longer labelled as
such. A Foundry is indicated approximately
60m to the north east and a new Engineering
Works has been constructed approximately
40m to the east. The Graving Dock and
Shipbuilding Yard on the Glamorganshire
Canal is indicated as disused. Further
residential development has occurred on the
western side of the Taff River in the
Grangetown area.

1951 -
1953

Both the large buildings extending east to west are now
labelled as engineering works. A portion of a foundry is
present in the north west portion along with a scrap steel
dump. Tanks are indicated in the north east corner and
south of the lower building. The tanks previously indicated
in the west portion are no longer labelled however the
structures remain. Chimneys are located around the
northernmost engineering works.

Two tanks adjacent to the west boundary are
now indicated to be used for water, with one
other simply labelled as a tank. A Foundry is
present adjacent to the northern boundary and
one is also indicated approximately 30m to the
north west. A Garage and Warehouse are
indicated approximately 60m to the north,
followed by further industrial development. A
Wheel and Chain Factory is indicated adjacent
to the southern boundary with another
Warehouse indicated approximately 30m to
the south. The buildings to the east have a
similar layout however the labelled uses have
changed and now include glass, wood box and
packing case, tool handle factories.
Glamorganshire Canal to the east is now
disused with only a small amount of flowing
water noted.
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Table 1 (continued): Review of Historical Maps
Date On-Site In Vicinity of Site
1963 The engineering works are now labelled as

works. A small works and warehouse are
indicated in the westernmost portion
(1:2500 1964 map, only available for the
west portion of the site).

Uses of some of the buildings have changed (e.g.
warehouses and factories), however no other
significant changes noted. [No mapping data
available for areas to the east of the site].

1969 -
1972

The two large buildings are once again
labelled Engineering Works. The Foundry
encroaching onto the site in the north west
portion is indicated to produce steel. A tank
is indicated at the end of a railway line
termination in the west portion. Tanks are
also indicated to the south of the lower
engineering works. Some of the railway lines
have been dismantled in the east portion of
the site.

The uses of some of the buildings to the north have
changed and include a Grocery and Stationary
Warehouse, Window Factory and Government
Depot. Some of the railway lines serving the
industrial buildings in the vicinity of the site have
been dismantled. Alloy Iron Foundry is indicated
30m to the north west. The uses of some of the
buildings to the north east off Dumballs Road have
also changed. Glamorgan Canal has now been
infilled and is no longer apparent.

1983-1985 The layout remains unchanged. The railway
lines extending between the buildings and in
the east portion have been dismantled.
Tanks are now indicated in the west portion
in an area indicated as a depot. An electrical
sub-station is indicated in the east portion.
Curran Road is present in the east portion. A
depot is indicated in the west portion.

All the railway lines along Dumballs Road and
serving nearby industries have been dismantled.
Anchor Industrial Estate is now indicated
approximately 30m to the east. Factories, depots,
works and a Timber Yard are indicated in the
industrialised areas to the north east.  Several
tanks and two electrical sub stations are indicated
in close vicinity of the Alloy Iron Foundry to the north
west which is now indicated as a works. A
recreational ground and tennis court are now
located in the area of the former Glamorgan Canal,
residential development has been undertaken
beyond.

1988-1992 The large factory industrial building
extending into the north west portion of the
site has been demolished. A depot is now
indicated in this portion.

The Priority Business Park has been developed to
the north of the site. No other significant changes
indicated.

1995 –
2014
(1:10,000)

No significant changes indicated. Some buildings are now present in the demolished
footprint of the building adjacent to the northern
boundary. Significant re-development of the Cardiff
Bay area has occurred during this period, with the
bay being impounded in 1999.
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2.3.2 Aerial Photographs

Aerial photographs were reviewed by ARUP as part of their desk study (Ref: 14/9145 – Appendix
E) and the pertinent information relative to the Phase 1 Development has been summarised
below:

 1939 – The factory units on-site had been developed;
 1941 – A remnant portion of the timber pond was being filled by end-tipping. Fires were

noted associated with an overnight bombing raid;
 1942 – Filling of the timber pond had been completed;
 1946 – Extension of wheel and chain factory adjacent to the south boundary, however the

remainder seemed unchanged from 1942;
 1948 – Stockpiling, tanks and storage were noted in the vicinity of the factory units

however they remained unchanged;
 1956 and 1960 – Foundry adjacent to the northern boundary extended;
 1968, 1971 – River channel to the south of the site had been re-aligned into a new cut

further west. The report states that this was undertaken by the Glamorgan River Board in
1961. East of the site the railway had been dismantled;

 1981 – No significant changes indicated;
 1988 – Steel foundry adjacent to the north boundary and present in the north west portion

has been demolished, with the exception of one large shed at the western end of the plot.
The footprint had been divided into five compounds, each containing car scrap yards or
general scrap heaps;

 1991 – The various car breakers yards on the former foundry site have been re-organised
with several portacabins and sheds erected.

2.4 Geology, Hydrology and Hydrogeology

2.4.1 Published Geology

Available mapping data for the area of the site (1:10,560 scale ST17NW, and online mapping
data) indicates the site to be underlain by ‘Made Ground to 7m’ associated with the backfilling of
the former channel of the Taff and reclamation of the mudflats and saltings. Thick Made Ground
may also be present in the area of the backfilled Timber Pond (see Section 2.3).

The Made Ground overlies the following strata:
 Tidal Flat Deposits - soft silty clay, with layers of sand, gravel and peat.
 Glaciofluvial Deposits - Sand and gravel, locally with lenses of silt, clay or organic material;
 Mercia Mudstone Group Bedrock - Dominantly red, less commonly green-grey, mudstones

and subordinate siltstones with thick halite-bearing units in some basinal areas. Thin beds
of gypsum/anhydrite widespread; sandstones are also present.

Due to erosional processes associated with the former river channel on-site the Tidal Flat Deposits
may not be present beneath the Made Ground in its historic location (see Figure 4). We also
anticipate the Glaciofluvial deposits will be thicker and the underlying bedrock likely to be deeper
in this area.
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2.4.2 Available BGS Borehole Records

2no. sets of BGS borehole records have been identified within the site boundary and these are
summarised below. The full records are presented in Appendix C.

Site Investigation, Proposed Development at Curran Road, Cardiff (1973)
12no. shell and auger boreholes (BH1 to BH12) were constructed across the entire site and
encountered the following:

 Made Ground (between 5.7m and 7.6m depth) – generally consisting of a concrete
surface followed by upper coarse grained fill underlain by re-worked fine grained Tidal Flat
Deposits. Man materials such as brick, glass, ash and pottery fragments were noted in the
soils. A void indicated to be a cellar was encountered in BH6 between 0.2m and 3m depth;

 Tidal Flat Deposits (between 5.7m and 7.7m depth) – encountered in some of the
exploratory holes as a soft, dark grey, sometimes sandy, peaty, very silty clay. Where the
natural Tidal Flat Deposits were not encountered this was considered to represent the
former location of the diverted Taff river channel;

 Glaciofluvial Deposits (between 6.5m and 10.5m depth) – as medium dense to very
dense grey sometimes clayey or silty sands and gravels with cobbles.

Groundwater strikes were encountered in both the Made Ground and Glaciofluvial deposits.
Deeper waterstrikes were generally encountered close to the interface between the fine grained
Tidal Flat Deposits and the underlying coarse grained Glaciofluvial Deposits. Sub-artesian
pressures were noted, with waterstrikes within the Glaciofluvial deposits rising subsequently. The
groundwater information has not been described in detail as the investigation was prior to the
impoundment of Cardiff Bay and has likely modified since as a result.

Cardiff Bay Development Corporation: Cardiff Bay Barrage – Phase 2 (1995)
3no. shell and auger boreholes (BH248, BH250 and CS249A) located in the eastern portion of the
site encountered the following:

 Made Ground (between 2m and 3.6m depth) – consisting of a tarmacadam surface
generally followed by upper coarse grained soils with ash and clinker underlain by a very
sandy silt likely consisting of re-worked Tidal Flat Deposits. No coarse grained deposits
were encountered in CS249A;

 Tidal Flat Deposits (between 2m and 6.8m depth) – encountered as a dark bluish
sometimes sandy very silty clay;

 Glaciofluvial Deposits (between 6.8m and 9.3m in BH248) – encountered as a dark grey
sand and gravel;

 Possible Weathered Mercia Mudstone Group (between 9.3m and 10m in BH248) - a
brownish red mottled grey green slightly clayey silt was encountered and this could
represent the upper weathered portion of the bedrock underlying the site.

Groundwater was encountered as a seepage at 2m depth in the Made Ground in BH250 and as a
slow to medium strike in BH248 at 6.8m within the Glaciofluvial Deposits which rose to 6.5m
depth after 20mins.
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2.4.3 Previous Investigation Information

With the exception of that described in Section 2.4.2 no records pertaining to other investigations
on-site have been identified.

The following investigations undertaken in areas adjacent to the south boundary of the site are
summarised within the ARUP desk study (see Section 2.3):

 Integral Geotechnique (IG) - Curran Pumping Station (1994);
 Exploration Associates (EA) – Cardiff County Council Training Centre (2001);
 Integral Geotechnique (IG) – Renold and Mowlem Site (2003).

Pertinent ground information from each of the above is summarised in Table 2 below. The
exploratory hole records were not presented as part of the summaries therefore we assume that
ARUP’s summaries and the measurements stated are correct.

Table 2: Summary of the Ground Conditions encountered in Previous Investigation to the South

Investigation
Strata Type

Made Ground Tidal Flat
Deposits Glaciofluvial Deposits Mercia Mudstone Group

bedrock

IG, 1994 6 to 8m thick NIP Approximately 9m
thick

Encountered at approximately
16m depth

EA, 2001 5 to 5.6m thick 0.7m to 2.8m
thick

Encountered between
6.3m and 13.6m

depth

Encountered between 12m and
13.6m depth – 5m of bedrock

was proven

IG, 2003 7.5 to 9.8m thick NIP Encountered between
7.5 and 15.5m depth Not proven

NIP – No information provided

The Made Ground encountered as part of the investigations was noted to be coarse grained and
consisting of various industrial discards.

2.4.4 Hydrology

The nearest major surface water feature to the site is the River Taff which flows from north to
south adjacent to the western boundary. The river formerly flowed on the site, however it was
diverted to the west boundary to allow the reclamation of the former mud flats for industrial
development.

Reference to the Water Framework Directive (WFD) indicates that whilst the site is located along
the lower reaches of the River Taff, it is located within the Cardiff Bay Water Body (ID:
GB30947402). Due to the barrage and the significant urbanisation around the perimeter of the
bay it is designated as a heavily modified water body (HMWB). It is not designated as an
environmentally protected area. Based on the updated 2015 WFD classification status, the
current overall ecological potential for Cardiff Bay (and this portion of the Taff) is classified as
moderate. The chemical quality of the water body was deemed not to require assessment, and no
information is currently available for its status.

The Sitecheck Report indicates that there are no surface water abstractions within 250m of the
site.
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From a review of topographical plans and flooding maps presented on the Environment Agency
(EA) website (EA, 2015), the site is at high risk from flooding. No further consideration of the flood
risk is presented within this report, however this will likely require consideration prior to
development, and ESP can assist further in this regard when required.

2.4.5 Hydrogeology

Reference to the aquifer maps published on the Environment Agency website (EA, 2015) indicates
that the deposits underlying the site are classified as follows:

 Tidal Flat Deposits – Secondary Undifferentiated;
 Glaciofluvial Deposits – Secondary A Aquifer (this is based on the designation of similar

deposits in the surround area);
 Mercia Mudstone Group – Secondary B Aquifer.

Groundwater movement within the superficial deposits will be controlled by intergranular flow,
whilst in the bedrock fracture flow is likely to be dominant.

Secondary A (generally corresponding with previously classified “minor aquifers”) – permeable
layers capable of supporting water at a local rather than strategic scale and in some cases form
an important base flow to rivers.

Secondary B (generally corresponding with previously classified water bearing parts of “non-
aquifers”) – lower permeability layers which may store and yield limited amounts of groundwater
due to localised features such as fissures, thin permeable horizons and weathering.

Secondary Undifferentiated – assigned where it has not been possible to categorise an aquifer in
either Secondary Group A or B.  In most cases this is attributable to a unit being classified as both
minor and non-aquifers in different locations due to the variable characteristics of the rock type.

Based on other investigations in the general area, we also anticipate that a perched water body
will also exist within the thick coarse grained Made Ground beneath the site, which may be in
hydraulic continuity with the underlying aquifers. This will likely depend on the presence of fine
grained Tidal Flat Deposits beneath the Made Ground limiting the potential vertical migration of
any water. Sub-artesian pressures have been noted during previous investigations when striking
the groundwater within the Glaciofluvial Deposits. This again is likely a result of the permeability
contrast between the aquifer and the overlying Tidal Flat Deposits.

Due to the impoundment of Cardiff Bay the groundwater level is likely to be relatively static and
similar to the impoundment level (4.5mAOD). This has been recorded by monitoring in previous
investigations to the south (see Section 2.4.3).

The Groundsure Report and the groundwater resource maps on the EA website (EA, 2015) indicate
that there are no groundwater abstractions or Source Protection Zones within 250m of the site.
The closest is 497m to the north, associated with the Brains brewery.
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2.5 Environmental Setting

The site exists in a historically industrial and setting and remains so. Environmental data for the
vicinity of the site has been obtained via a Groundsure Report, which is presented in Appendix C.
The salient data is summarised in Table 3 below.

Table 3: Summary of Groundsure Data
Item On the Site In the immediate vicinity
Records of
Potentially
Contaminative
past land uses

21no. records identified. The most pertinent
include:
 Railway lines and sidings;
 Foundry and other commercial and

industrial uses;
 Tanks.;
 Timber Pond.

These are discussed in further detail in
Section 2.8.

34no. records identified within 50m of the
site with many more beyond. The most
pertinent within 50m include:
 Unspecified factories and works;
 Sawmills;
 Creosote works;
 Railway sidings;
 Garage;
 Foundry.

Historical Tanks 13no. records, the majority of which their
use/contents is unspecified.

20no. recorded (51-100m).

Historical Energy
Facilities

2no. records for electrical sub-stations. 5no. records for electrical substations (51-
100m).

Historical Petrol &
Fuel Site

None recorded. One filling station recorded 305m to the
north.

Historical Vehicle
Repair &
Garages.

A garage is indicated and the reference is
dated 1953.

No record of a garage has been noted based
on the historical data available for this time.

Only one within 100m, consisting of a
coach building works 11m to the north
east.

Potentially In
filled Land

3no. records, these are associated with the
former presence of the River Taff prior to
diversion and a timber pond in the north west
portion.

Significant Made Ground is anticipated (up to
7.7m).

Records within 100m of the site mainly
include the remainder of the timber pond
which extended to the north and the canal
to the north east.

Part A (1) and
IPCC Authorised
Activities

Bio Grade Ltd, Process – Organic chemicals,
oxygen containing compounds (e.g. alcohols)
– Current status is refused.

10no. records 3m to the east: Biffa Waste
Services Ltd, Cardiff waste resource centre
– Other waste disposal: hazaradous and
non-hazardous waste and waste oils -
Current status is effective.

Part A (2) and
Part B Activities
and
Enforcements

The Cabinet Factory Ltd, Process – Timber
Activity – Historical Part B Permit. No
enforcement notified.

1 no. within 200m of the site:
 11m to the north, SMS Garages Ltd –

Vehicle respraying (Part B Permit) –
current permit. No enforcement notified.

Discharge
Consents

None recorded. 4no. records for two discharges within
100m of the site:
 79m to the south, Dumball Road

Industrial Estate - Sewage Discharges
– status is varied by application;

 99m to the south, Dumballs Lane –
Effluent type is unspecified – status is
revoked.
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Table 3 contd: Summary of Groundsure Data
Item On the Site In the immediate vicinity
EA (NRW)
Recorded
Pollution
Incidents

None recorded. 2no. recorded within 50m of the site:
 4m to the south (11/04/2001),

pollutant was mixed/waste oils –
Minor impact to water (Category 3) and
no impact to land or air (Category 4);

 16m to the north (03/04/2001),
pollutant was contaminated water
(suspended solids) - Minor impact to
water (Category 3) and no impact to
land or air (Category 4);

Historical EA
Landfill Sites

1no. record. Timber Pond – waste type is inert
– Licenced between 1936 and 1939.

Significant Made Ground is anticipated (up to
7.6m) due to the infilling of the former river
channel and local land raising.

7no. records within 250m of the site.

Operational &
Non-Operational
Waste Treatment,
Transfer &
Disposal Sites

4no. records:
 Scrap steel dump (1953) – no further

details available;
 Cardiff Special Waste Transfer Depot (Ref:

05/00695/C, No date available);
 SMH Products Ltd, Waste Transfer Station

(11/00696/DCI, 2011) – Planning
application granted for construction of a
secure asbestos waste transfer station;

 Waste Transfer Station (Ref: 01/152R,
2005) - planning application for
expansion.

1no. recorded within 250m:
 118m to the south east – scrap yard

(1966 – 1992) – No further details are
available.

Records of EA
licenced Waste
Sites

3no. records:
 Unit 8a Curran Embankment, SMH

Products Ltd, Asbestos Waste Transfer
Station (Issue Date: 29/11/2003);

 Unit 9 to 11 Curran Road, A B C
Dismantlers, ELV facility (Issue Date:
25/05/2005);

 Unit 9 Curran Embankment, Cardiff Arms
Salvage, ELV Facility (Issue Date:
22/08/2005).

9no. records within 250m of the site.

Current Industrial
Site

18no. recorded and the most pertinent
include:
 Tanks;
 Scrap Metal Merchants;
 Industrial coatings and finishings;
 Recycling centre.

11no. within 50m of the site.

Records of
Petrol/Fuel Sites

None recorded None recorded within 250m of the site.

Sensitve Land
Uses (e.g. SSSIs,
SACs etc.)

None recorded. None recorded within 250m of the site.

Radon The property is not in a Radon affected area, as less than 1% of properties are above the
action level.
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2.6 Contact with Regulatory Bodies & Local Information Sources

ESP have made enquiries to various departments of the Local Authority (Cardiff City Council) to
obtain local information on the environmental setting of the site.  Their responses are presented in
Appendix F, and discussed in the following sections.

2.6.1 Pollution Control

A summary of environmental information provided by the Council’s Pollution Control department
has been provided below:

 We are not aware of any current petrol storage tanks on the site or within 250m;
 We do not hold any records pertaining to any Pollution incidents on the site or within 250m;
 We do not have survey records of derelict and despoiled land surveys for  the site or within

250m;
 With the exception of the Envirotreat investigation summarised in this report they are not

aware of any other investigations for the site;
 Investigation information is available for two sites immediately to the south which are

described in Section 2.4.3: Cardiff Council Training Centre and Renold and Mowlem site;
 The only recorded waste disposal site within 250m of the site is for the former Taff Island

landfill which was an operation to infill part of the old river bed as part of the Century Wharf
Redevelopment works approximately 100m to the south. The landfill was licensed to
accept inert, industrial, household, soil, subsoil, excavation, brick, natural stone and slate,
demolition, building was and biodegradable;

 We are not aware of any current pollution or methane problems on or within 250m of the
site;

 There are two registered scrap metal dealers located in the northern portion of the site;
Cardiff Arms Salvage and Charlie Macs Ltd (see Figure 5 for location);

 There are no active Part B Environmental Permits on the site or within 250m of the site;
 They state the site is currently occupied by a variety of light industrial and commercial

premises including large factory units, depots and warehouses, scrap metal and used car
recycling firms, waste transfer stations, garages, engineering works, workshops and
storage yards. A number of the premises currently operating at the site are subject to
environmental permits for waste operations and are authorised by Natural Resources
Wales (see Section 2.5).

2.6.2 Petroleum Licensing Officer

An application for information relevant to the development of the site was made to Cardiff City
Council’s petroleum licensing officer on the 31st of March 2015. At the time of writing, no response
has been received.
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2.7 Geomorphology

The existing topography and geomorphology at the site has evolved over a period of many, perhaps
sixty to seventy millions of years under a number of different erosional regimes.  However, the
original geomorphology of the area has been altered by man’s activities, in particular by:

 The infilling and diversion of the former channel of the River Taff and associated
construction of retaining structures and flood defences;

 General land raising across the area to allow commercial and industrial development;
 The excavation, construction and subsequent infilling of the former Timber Pond;
 The backfilling of the former Glamorgan Canal and other docks in the general area;
 The construction of the Cardiff Bay Barrage;
 Widespread commercial and industrial development across the Cardiff Bay area.

2.8 Anticipated Site Contamination & Migration Pathways

2.8.1 Potential Contamination Sources

As identified in the review of the historical maps (Table 1) and the Groundsure data report (Table
3), a significant number of potential contamination sources have existed historically and are
currently active at the site. Table 4 below identifies the known potentially contaminative former
uses at the site with details of the potential contaminants associated with the former land use.
Where available these have been obtained from the Industry Profiles (IP) published by the
Department of the Environment. Where no IP is available, these have been supplemented with other
supporting information (e.g, Tables 2.1 to 2.4 of the now withdrawn ‘Potential Contaminants for the
Assessment of Land’ document CLR8), past investigation information and experience.

Table 4 – Potentially Contaminative Former Land Uses (On Site).
Land Use Potential Contaminants1

Made Ground – to reclaim the
mudflats, the River Taff channel
and Timber Pond (late 1930s –
early 1940s) to allow development.

Typically filling materials in the area comprise colliery spoil, steel/iron
works waste, ash etc. Dependant on source and composition the
contaminants could include: heavy metals, asbestos, wood/timber,
oil/fuel hydrocarbons and ground gasses.

Timber Pond (1901 to late
1930s/early 1940s) – Used to
store wood to prevent it becoming
seasoned. Chemicals used to treat
the wood may have leached into
the water and the underlying soils.

Wood, phenols, creosote, oil/fuel hydrocarbons, aromatic
hydrocarbons, polyaromatic hydrocarbons (PAHs).

Curran Buildings used during the
war to produce artillery casings –
brass foundry and rolling mill,
cartridge case factory and steel
foundry1.

Metals, sulphur, cyanide, sulphate, sulphide, asbestos, ph, phenol,
oil/fuel hydrocarbons, aromatic hydrocarbons, PAHs, polycyclic
biphenyls (PCBs) and solvents.

Railway Land2 Cadmium, chromium, copper, lead, nickel, vanadium, sulphate,
asbestos, PAHs (inc. creosote), chlorinated aliphatic hydrocarbons,
PCBs, solvents, asbestos.

Engineering Works3 Metals, cyanide, nitrate, sulphate, asbestos, phenol, mineral oils,
aromatic hydrocarbons, PAHs, chlorinated aliphatic hydrocarbons,
PCBs, solvents.
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Table 4 – Potentially Contaminative Former Land Uses (On Site).
Land Use Potential Contaminants1

SMH Waste Asbestos Waste
Management Facility

Asbestos.

Other Waste Transfer Facilities Metals, oil/fuels, asbestos.
Depots and Warehouses Processes are unknown – possible spillages or leakages from stored

materials or during loading/unloading etc.
Scrap metal merchants, scrap
yards (Cardiff Arms Salvage and
Charlie Macs Ltd)

Metals, oils, fuels and potential asbestos containing materials (ACMs).

Tanks Oil/fuel hydrocarbons, aromatic hydrocarbons, polyaromatic
hydrocarbons.

Electrical Sub-stations Polychlorinated biphenyls (PCBs)
NOTES:

1. Industry Profile: Metal Manufacture – Iron, steel and non ferrous works.
2. Industry Profile: Railway Land;
3. Industry Profile: Engineering Works: railway engineering works.

Whilst not exhaustive, the above table clearly demonstrates that there is a potential for a wide
range of contaminants in the soils and groundwater beneath the site. The exploratory investigation
described herein has preliminarily assessed a range of contaminants typically associated with
brownfield across the site (see Section 3.3). Further detailed testing in accordance with industry
profiles may be required as part of further investigations (see Section 6.0).

Laboratory testing of the filled Made Ground undertaken as part of previous investigations to the
south (see Section 2.4.3) have recorded elevated levels of heavy metals, sulphate, PAHs and
asbestos in the soils. Groundwater samples were indicated to contain elevated levels of
ammoniacal nitrogen which can be considered indicative of landfill leachate.

2.8.2 Potential Sources of Hazardous Ground Gas

The site is underlain by thick Made Ground (up to 7 to 8m), the majority of which consists of
industrial waste (colliery spoil and industrial waste materials) sourced from tipping between the
1940’s and 80s’ to raise ground levels and to backfill the former Taff river channel to allow
industrial development across the area. There is a significant potential for ground gases
associated with the decay of organic and putrescible materials within the waste. In accordance
with CIRIA C665 the source is considered to be a high risk gas hazard.

In addition to the above, there is a potential for localised volatile hydrocarbon gasses associated
with contaminated soil beneath existing and historic fuel tanks on-site or land uses where there is
a potential for associated hydrocarbon contamination (see Section 2.8.1).

Due to the barrage regulating water levels in Cardiff Bay, ground gasses will not susceptible to the
‘piston effect’ as a result of tidal variations in pore space in the underlying shallow soils.

The property is not in a Radon affected area, as less than 1% of properties are above the action
level (see Appendix B).
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2.8.3 Potential Receptors

As discussed in Section 1.1, the site is to comprise residential properties with private gardens,
landscaping and areas of hardstanding. The most vulnerable receptors with regards to any
contamination or hazardous ground gas present are considered to be:

 Future residents, the critical receptors being young children;
 Construction and maintenance workers;
 General public during construction works;
 Shallow Tidal Flat Deposits (Secondary Undifferentiated Aquifer) and Glaciofluvial

Deposits (Secondary A Aquifer) and deep Mercia Mudstone Group bedrock (Secondary
B Aquifer). There would be a low risk posed  to groundwater by ground gas sources;

 Perched water in the Made Ground may be in hydraulic continuity with the underlying
aquifers where no fine grained Tidal Flat Deposits are present and therefore may also
need to be considered;

 The River Taff adjacent to the west boundary which will likely be in hydraulic continuity
with the underlying groundwater;

 No groundwater or surface water abstractions have been identified within the vicinity of
the site.

 Buried concrete could be impacted by sulphate within the pyritic soils.

2.8.4 Potential Migration Pathways

In summary, the most likely potential pathways for any contaminants present within the soils
beneath the site to impact on vulnerable receptors are as follows:

Site End Users:
• Ingestion of contaminated soil and vegetables in gardens by future site users;
• Dermal contact by future site users with contaminated soil in gardens;
• Inhalation of dust from gardens by future site users;
• Inhalation of organic vapours in gardens by future site users;
• Asphyxiation of potential explosion as the result of the accumulation of combustible gases

(e.g. methane, petroleum vapours);
• Ingestion of dust/inhalation of organic vapours by users of neighbouring sites;
• Ingress of mobile contamination through service pipes to impact the drinking water supply.

Construction and maintenance workers:
 Direct contact, inhalation and ingestion of contaminated soils/dust by

construction/maintenance workers;
 Asphyxiation in confined spaces/excavations due to the potential ground gas risk.

Groundwater Receptors:
• Contamination of groundwater beneath site by past and current contaminative uses;
• Leaching of mobile contaminants into permeable horizons within the shallow Made

Ground, which are likely in hydraulic conductivity with the underlying Glaciofluvial Deposits
where no Tidal Flat Deposits are present (in the area of the former river channel);

• Contaminated groundwater from the site migrating to the River Taff and Cardiff Bay;



Earth Science Partnership

ESP5824d/2249 - Phase1 Dumballs Road April 2015
Desk Study Review and Exploratory Site Investigation

24

• Contaminated groundwater from the site migrating to neighbouring sites. This is likely to be
limited considering the anticipated groundwater gradient.

• Piled foundation options may be providing pathways for contaminants to migrate into the
underlying aquifers.

Surface Water:
 Migration of contaminants within current and historic networks of road and surface water

drainage which exist beneath the site and may outfall into the River Taff;
 Contaminated groundwater beneath the site may be in hydraulic continuity with the River

Taff and Cardiff Bay. Monitored groundwater levels would suggest this.

Building Materials:
• Contamination in direct contact with buried concrete/building materials.

2.9 Preliminary Risk Evaluation & Plausible Pollutant Linkages

The land use history of the site and surrounding area, as established from the desk study and
walkover, has identified a number of potential contamination linkages due to ground conditions or
former operations either on, adjacent to, or in the vicinity of the site. Note that these potential
linkages will need to be later assessed and re-established using actual site data obtained from an
exploratory investigation.

2.9.1 Introduction to Risk Evaluation Methodology

The methodology set out in CIRIA C552 (2001), Contaminated Land Risk Assessment – A guide to
Good Practice, has been used to assess whether or not risks are acceptable, and to determine the
need for collating further information or remedial action.

Whilst at a later stage, this methodology may be informed by quantitative data (such as laboratory
test results) the assessment is a qualitative method of interpreting findings to date and evaluating
risk. The methodology requires the classification of:

 The magnitude of the potential consequence (severity) of risk occurring (Table 5);
 The magnitude of the probability (likelihood) of risk occurring (Table 6).

The classifications defined above are then compared to indicate the risk presented by each
pollutant linkage, allowing evaluation of a risk category (Tables 7 and 8).

The methodology described above has been used to establish Plausible Pollutant Linkages and to
evaluate the risks posed by those linkages, using information known about the site, at this stage.
This is presented in Table 9 in Section 2.9.2.
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Table 5: Classification of Consequence
Classification Definition Examples

Severe

 Short-term (acute) risk to human health likely
to result in Significant Harm.

 Short-term risk of pollution to a sensitive
water resource.

 Catastrophic damage to buildings/property.
 Short-term risk to ecosystem, or organism

forming part of that ecosystem.

 High concentrations of Cyanide at
surface of informal recreation area.

 Major spillage of contaminants from site
into controlled water.

 Explosion causing building collapse.

Medium

 Chronic damage to human health.
 Pollution of sensitive water resource.
 A significant change to ecosystem, or

organism forming part of that ecosystem.

 Contaminant concentrations exceed
assessment criteria.

 Leaching of contaminants to Principal or
Secondary aquifer.

 Death of species within nature reserve.

Mild

 Pollution of non-sensitive water resources.
 Significant damage to crops, buildings,

structures.
 Damage to sensitive buildings, structures or

the environment.

 Pollution of Secondary Undifferentiated
groundwater sources.

 Damage to building rendering it unsafe
to occupy.

Minor

 Harm, although not necessarily significant
harm, which may result in financial loss, or
expenditure to resolve.

 Non-permanent risks to human health (easily
prevented by means of PPE).

 Easily repairable effects of damage to
buildings and structures.

 The presence of contaminants at such
concentrations that PPE is required
during site works.

 The loss of plants in a landscaping
scheme.

 Discoloration of concrete.

Table 6: Classification of Probability
Classification Definition

High
Likelihood

There is a pollutant linkage and an event that either appears very likely in the short term and
almost inevitable over the longer term. Or, there is already evidence at the receptor of harm or
pollution.

Likely
There is a pollution linkage and all the elements are present and in the right place, which
means that it is probable that an event will occur. Circumstances are such that an event is not
inevitable, but possible in the short term and likely over the longer term.

Low
Likelihood

There is a pollutant linkage and circumstances are possible under which an event could occur.
However, it is by no means certain that even over a longer period such an event would take
place, and is less likely in the shorter term.

Unlikely There is a pollutant linkage, but circumstances are such that it is improbable that an event
would occur, even in the very long term.

The classifications defined above are then compared to indicate the risk presented by each
pollutant linkage, allowing evaluation of a risk category (Tables 5 and 6 below).
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Table 7: Risk Categories – Comparison of consequence against probability
Consequence
Severe Medium Mild Minor

Pr
ob

ab
ili

ty

High
Likelihood Very High Risk High Risk Moderate Risk Moderate / Low

Risk

Likely High Risk Moderate Risk Moderate / Low
Risk Low Risk

Low
Likelihood Moderate Risk Moderate / Low

Risk Low Risk Very Low Risk

Unlikely Moderate / Low
Risk Low Risk Very Low Risk Very Low Risk

Table 8: Description of Risk Categories
Classification Description

Very High Risk

 There is a probability that severe harm could arise to a designated receptor from an
identified hazard. Or, there is evidence that severe harm to a designated receptor is
currently happening.

 The risk, if realised, is likely to result in a substantial liability.
 Urgent investigation (if not already undertaken) and remedial action are likely to be

required.

High Risk

 Harm is likely to arise to a designated receptor from an identified hazard.
 Realisation of the risk is likely to present a substantial liability.
 Urgent investigation (if not already undertaken) is required, and remedial action may be

necessary in the short term and are likely over the longer term.

Moderate Risk

 It is possible that harm could arise to a designated receptor from an identified hazard.
However, it is either relatively unlikely that any such harm would be severe, or if any harm
were to occur, it is more likely that the harm would be mild.

 Investigation (if not already undertaken) is normally required to clarify the risk and to
determine potential liability. Some remedial action may be required in the longer term.

Low Risk  It is possible that harm could arise to a designated receptor from an identified hazard, but it
is likely that this harm, if realised, would at worst normally be mild.

Very Low Risk  There is a very low possibility that harm could arise at a receptor. In the event of such harm
being realised, it is not likely to be severe.

The methodology described above has been used in Table 9 to establish Plausible Pollutant
Linkages and to evaluate the risks posed by those linkages, using information known about the
site, at this stage.
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2.9.2 Tabulated Preliminary Risk Evaluation & Plausible Pollutant Linkages

Table 9: Preliminary Risk Evaluation & Plausible Pollutant Linkages (PPL).
Source Pathway Receptor Classification of Consequence Classification

of Probability
Risk Category Further Investigation or Remedial

Action to be Taken
Thick Made
Ground
associated with
historic filling
potentially
impacted by
previous/current
industrial uses
(e.g. foundries,
scrap yards,
engineering
works, railway
land etc.).

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Site Users
(Residents)

Medium – potential for chronic
levels Likely1 Moderate

Risk

Sampling of near-surface soils to
confirm levels of contamination
present.

Sampling of groundwater to be
undertaken to confirm the levels of
contamination present.

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Construction/
Maintenance
Workers

Medium – Specific PPE may be
required (asbestos) Likely1 Moderate

Risk

Leaching of soil
contaminants

Impact on
Groundwater

Medium – site lies on a series
of Secondary Aquifers (see
Section 2.4.5).

Likely2 Moderate
Risk

Leaching of soil
contaminants

Impact on River
Rhymney

Medium – River Taff is present
adjacent to the west boundary. Likely2 Moderate

Risk

Made Ground
and natural soils
impacted by
hydrocarbons
associated with
historic fuel
storage or
historic/current
contaminative
uses.

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Site Users
(residents)

Medium – potential for chronic
levels. Likely1 Moderate

Risk

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Construction/
Maintenance
Workers

Medium – Specific PPE may be
required Likely1 Moderate

Risk

Leaching of soil
contaminants

Impact on
Groundwater

Medium – site lies on a series
of Secondary Aquifers (see
Section 2.4.5).

High
likelihood3 High Risk

Leaching of soil
contaminants

Impact on River
Rhymney

Medium – River Taff is present
adjacent to the west boundary.

High
likelihood3 High Risk

Asbestos Ingestion of fibres
Demolition/
Construction
Workers

Severe – Short-term (acute)
risk.

High
Likelihood4 Very High Risk Inspection and sampling of shallow

soils.
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Table 9 (continued): Preliminary Risk Evaluation & Plausible Pollutant Linkages (PPL).

Soil sulphate Aggressive groundwater Buried Concrete Mild – damage to
structures Likely5 Moderate/

Low Risk
Sampling of soils to confirm levels of
sulphate and pH.

Hazardous
ground gas
generated by
thick Made
Ground and
hydrocarbon
impacted soils

Asphyxiation/poisoning.
Injury due to explosion Site Users/Visitors. Severe – acute risk.

Likely6 High Risk Structured ground gas monitoring
required (see Section 6.3).

Damage through explosion Building/Property Severe – acute risk.

Asphyxiation/poisoning.
Injury due to explosion

Construction and
Maintenance
Workers.

Severe – acute risk.

Radon Gas Migration into Buildings Site Users (Full time
employees)

Medium – potential
for chronic levels Unlikely7 Low Risk No radon protection measures

required.
Table 9 Notes:

1. Contamination in the shallow soil may be present associated with specific contaminative land uses (e.g. scrap yards, railway land etc.) or point sources (fuel tanks). The
current contamination of the shallow soils needs to be confirmed and areas of concern delineated. Potential risks will be increased where exposure is possible i.e. private
garden areas;

2. General filled Made Ground will likely pose a low to moderate risk to controlled waters considering its presence across a widespread area outside the boundary of the site.
However, this will require confirmation through testing.

3. Potential for hydrocarbon contamination associated with spillages/leaks from former tanks that may present a significant risk to controlled waters. Sampling and testing is
required to confirm the risk;

4. Potential asbestos containing materials (ACMs) may be present within the thick Made Ground at the site. Existing buildings clad in probable asbestos sheeting and
demolished buildings are likely to have had similar construction materials.

5. Made Ground may contain elevated levels of sulphates.
6. Potentially high ground gas hazard posed at the site considering the identified sources. Monitoring is required to confirm the risk and mitigation measures required

considering the proposed commercial end use.
7. A Groundsure data report indicates that the site lies in an area where less than 1% of homes are above the action level with regards to radon (see Appendix B).
8. The above risk evaluation is updated following the intrusive investigation and testing in Table 19 in Section 5.
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3.0 EXPLORATORY INVESTIGATION

To facilitate the discharge of pre-demolition planning condition 6 (App No: 14/00430/DC1) an
“Exploratory Investigation” in general accordance with CLR11 was undertaken by Envirotreat
Technologies Ltd to preliminarily assess the contamination status of the soils and groundwater
underlying the Phase 1 area of the Dumballs Road development. Discussions with Cardiff City
Council’s (CCC) Pollution Control department and Natural Resources Wales (NRW) pre-
commencement informed the investigation.

Once discharge of the pre-commencement planning condition is agreed, following the proposed
demolition works a further detailed and targeted “Main Investigation” is proposed. In addition to
obtaining a general coverage (10 to 25m grid), this will target and delineate areas of concern and
through robust risk assessment confirm the remedial requirements of the site. This will enable the
design team’s proposed remediation strategy to be further developed and refined to ensure that
the identified risks to human health and controlled waters are effectively addressed. The proposed
main investigation is discussed further in Section 6.1, and it is acknowledged that localised
supplementary investigation works may be required to target potential hazards warranting better
understanding, as revealed by the main investigation.

3.1 Exploratory Holes and In-situ Testing

3.1.1 Introduction

A field investigation comprising trial pits, cable percussion boreholes and gas and groundwater
monitoring was undertaken by Envirotreat Technologies in December 2014 and January 2015 and
the works undertaken and the findings are summarised in the following sections.

Due to the large industrial buildings across the site and on-going operations, investigation was
limited to external areas only. These were further limited by the need to maintain access along
existing roadways serving the buildings.

Soil sample Volatile Organic Compound headspace analysis was carried out on samples retrieved
from each of the exploratory holes in order to provide an indication if volatile chemical compounds
were present within the soil phase. This was carried out by a handheld Photo Ionisation Detector
(P.I.D.). The results are presented with the trial pit records in Appendix G.

The trial pits were supervised and logged by a representative of Envirotreat Technologies Ltd and
descriptions and depths of the strata encountered are presented in Appendix G. The cable
percussion boreholes were logged by the driller only and the records are presented in Appendix H.
The results of the gas and groundwater monitoring are presented in Appendix I.  The exploratory
hole and test positions are shown on Figure 3.

The ground levels indicated on the exploratory holes records (to Ordnance Datum) are indicative
only and have been interpolated from an existing topographic survey (Ref: BEL/DUM/01A).  The
coordinates shown on the exploratory hole records are approximate only.
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3.1.2 Investigation and Sampling Strategy

The following potential contaminant sources were identified in the Preliminary Risk Assessment
(Section 2.0):

 Infilled former river channel (Taff) and timber pond;
 Historic foundry in the northern portion;
 Railway land and sidings;
 Existing scrap yard in the west portion and historic scrap yards;
 Waste transfer stations;
 Engineering works/warehouses/depots;
 Numerous above ground fuel storage tanks across the site;
 Electric sub-stations.

Where possible, the exploratory hole positioning rationale was designed to target some of these
specific contaminative features and is summarised in the table below.

Table 10: Placement Rationale for Exploratory Holes
Hole ID Placement Rationale

All locations Constructed in the area reclaimed by filling of the former mudflats and
saltings.

All locations Constructed in area of former railway land.

All locations Constructed in the vicinity of former engineering works, works and
warehouses.

TP15 Constructed in the area of the infilled Timber Pond.
BH2, BH3, BH5, BH6 BH7,

TP1 to TP8
Constructed in the approximate location of the former infilled channel of the

Taff River.
BH9, TP15, TP16 and TP17 Constructed in the location of the historic foundry.

TP15 and TP16 Constructed near the historic scrap steel dump and in an area formerly used
as a scrap yard.

TP17 and BH9 Constructed in areas formerly used as a scrap yard.
BH2, BH5, TP2, TP6, TP8 and

TP14 Constructed in vicinity of former tanks.

TP9 Constructed near a former electrical sub-station.

TP13 and BH3 Constructed near to areas where visual evidence of spillages were noted and
a hydrocarbon sheen was observed on standing water.

In addition to the targeted rationale above, each of the exploratory holes were constructed to
assess the potential for contamination in the underlying soils and its lateral distribution, to obtain
information on the ground conditions and where monitoring installations were constructed to
assess the chemistry of the underlying groundwater within the superficial deposits.

Soil samples were collected from the exploratory holes. Disturbed samples recovered from trial
pits are classified as Class 3 samples and are suitable for chemical analysis provided that they are
sealed on collection. Soil samples taken for possible laboratory chemical analysis were collected
in suitable clean containers provided by the testing laboratory (e.g. clean polyethylene jars with
fitted lids for routine soil testing, clear or amber glass containers with screw on air-tight caps for
organic contaminants, glass vials for volatile contaminants, etc.).  Immediately after collection the
samples were placed in sealed cool boxes where they remained during storage and transport to
the laboratory.
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Reference to the sample depths of the soils collected by Envirotreat indicate they are stated to be
over a depth-range (e.g. 0.2 to 2m). The associated laboratory results are considered to be
representative of the general Made Ground soils encountered (up to 2m) and it is reasonable to
assume that the laboratory results provide a preliminary indication of their chemistry when
assessing risks to human health and controlled waters.

3.1.3 Trial Pits

23no. trial pits (TP1 to TP23) were excavated across the site between the 6th and 14th of January
2015 using a wheeled, backacting, hydraulic excavator.  The trial pits were excavated to a
maximum depth of 2.6m.

TP18 to TP23 and TP23A were excavated outside of the Phase 1 development boundary. Data
pertaining to these exploratory holes have only been included for general context only.

The tarmacadam and concrete surface was broken out prior to the excavation of the pits using a
hydraulic breaker.  Disturbed samples were collected from the trial pits for laboratory testing.

3.1.4 Light Cable Percussion Boreholes

10no. 150mm diameter light cable percussion boreholes (BH1 to BH10) were constructed
between the 18th of December 2014 and the 9th of January 2015 to a maximum depth of 10m.
Disturbed samples were obtained throughout the boreholes for identification and laboratory
testing purposes. The ground conditions were recorded and described by the driller and presented
on their logs presented in Appendix H.

When groundwater was encountered drilling was ceased and the levels were recorded by the
driller every 5mins for 20mins thereafter.

Due to the density of the ground conditions within the coarse grained Glaciofluvial Deposits
chiselling was required to progress the boreholes to the desired depths. The amount and what
depths are presented on the drillers logs.

Monitoring installations were constructed in each of the boreholes and the details are presented
in the following section.

3.1.5 Monitoring Wells

A 50mm diameter gas and groundwater monitoring well comprising slotted plastic pipe with a
gravel surround (the response zone) and a lockable vandal proof cover was installed in each of the
cable percussion boreholes (BH1 to BH10) in order to allow groundwater sampling and monitoring
for hazardous ground gases.
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The well design was specified by Envirotreat Technologies Ltd. Each of the monitoring installations
had a response zone extending through the Made Ground, Tidal Flat Deposits and Glaciofluvial
Deposits, from 1mbgl to the base of the hole.

Groundwater Monitoring
Groundwater level measurements were undertaken on 5no. occasions between 14th of January
and the 5th of February 2015. The results are presented in Appendix I.

Three rounds of groundwater sampling were undertaken as part of the exploratory investigation:
 Round 1 (05/01/15) – Sampling of BH1 and BH2 only as the remainder had yet to be

constructed;
 Round 2 (14/01/2015) – Sampling of all wells (BH1 – BH10);
 Round 3 (03/02/2015) – Sampling of all wells with the exception of BH5 which had

become unserviceable.

During the second round of groundwater monitoring it was noted that the borehole covers were
submerged beneath pooled surface water. Upon removing the rubber bungs from the installations
this water drained into the wells and therefore may have compromised the chemistry of the water
sampled. We understand the wells were purged prior to sampling during all rounds of monitoring,
which would have promoted well development and a sample more representative of the
surrounding groundwater.

Gas Monitoring
Three ground gas monitoring visits were made on the 23rd and 29th of January and the 5th of
February 2015. The monitoring was undertaken across a range of atmospheric pressures (988 to
1030mbar).

The results are presented in Appendix I and discussed further in Section 4.5.

3.2 Site Evidence of Contamination

Thick Made Ground was encountered across the site, consisting of demolition rubble, ashy fill
material and colliery spoil to a maximum depth of 4m across the site. We cannot discount that due
to the nature of the logging of the boreholes that some of the fine grained silt layer identified
beneath the Made Ground, consists of re-worked material as per the previous investigations and
the Made Ground extends to greater depths (approximately 5.5 to 8m).

In addition to the general Made Ground identified across the site, the following evidence of
contamination was noted:
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Table 12: Site evidence for contamination
Hole ID Stratum Comment on contamination encountered

All Exploratory
Holes

Made
Ground

Thick Made Ground consisting of colliery spoil and ashy industrial waste was
encountered throughout the site. Man mad materials including brick, glass and
demolition rubble were common.

TP1 Made
Ground

At 0.2mbgl a historic railway line and timber sleepers were identified. A slight
creosote odour was noted associated with sleepers.

TP13/BH3 At ground
level

Evidence of black staining and a hydrocarbon sheen was noted on surface water in
the vicinity.

TP13/BH3 At ground
level

Unknown green coloured water discharge noted to be coming from a plot in this
portion and outfalling on the road.

Additional potential sources of contamination were noted at the site surface due to existing
industrial uses, these include:

 A scrap yard with numerous cars stored in the west portion near the river;
 An area where unknown chemicals are being stored in the west portion;
 A stockpile of soils with some household was noted in the northern portion;
 Fly tipping was noted in some areas of the site.

Due to access restriction these were unable to be investigated as part of this preliminary phase of
investigation therefore these will be targeted as part of further detailed works (Section 6.1).

3.3 Geoenvironmental Laboratory Testing

A wide range of potential contamination (historic and current) sources have been identified,
therefore as part of the exploratory investigation a broad testing suite was chosen to initially
assess the chemistry of the underlying soils and groundwater. Further detailed works will be
required to confirm the contaminants of concern and their spatial relationship (See Section 6.0).

3.3.1 Soil Samples

In order to provide further information on the potential for contamination within the near surface
soils, a suite of geo-environmental laboratory testing was undertaken on samples recovered from
the exploratory holes.

Owing to site restrictions described in Section 3.1.1, a strictly statistically valid regime was not
implemented, however samples were tested from across the site to provide a general coverage of
the site. Where possible, potentially historic features were targeted to preliminary assess the
contamination status of the soils to provide an indication of the lateral extent of any associated
contamination (see Section 3.1.2).

All testing was undertaken at an established testing laboratory with details of appropriate test
accreditation including UKAS and MCERTS provided on the individual test certificates.



Earth Science Partnership

ESP5824d/2249 - Phase1 Dumballs Road April 2015
Desk Study Review and Exploratory Site Investigation

34

The suite of geo-environmental laboratory testing undertaken on 30no. samples is based on the
guidelines provided in the Environment Agency CLR publications as part of the CLEA Model, and
other contaminants typical on brownfield sites.

 Arsenic, boron, cadmium, total chromium, copper, lead, mercury, nickel, selenium, zinc;
 US EPA 16 polyaromatic hydrocarbon (PAH) compounds;
 Speciated TPH (TPH CWG), BTEX and MTBE;
 Asbestos screen and quantification if its presence was confirmed.

The geoenvironmental laboratory test results for the soils are presented in Appendix J.

Soil sample Volatile Organic Compound headspace analysis was carried out on each sample on
completion of the trial pit in order to provide an indication if volatile chemical compounds were
present within the soil phase. This was carried out by a handheld Photo Ionisation Detector. A
summary of the results are presented in the trial pit records in Appendix G.

3.3.2 Water Samples

Across three rounds of groundwater monitoring (see Section 3.1.5), 21no. groundwater samples
were retrieved in total from the wells constructed in BH1 to BH10.

Due to a blockage in the installation, BH5 was not sampled on the third groundwater monitoring
visit.

21no. water samples was scheduled for the geo-environmental testing suite which included the
following determinants:

 Arsenic, boron, cadmium, total chromium, copper, lead, mercury, nickel, selenium, zinc, pH;
 US EPA 16 polyaromatic hydrocarbon (PAH) compounds;
 Speciated TPH (TPH CWG), BTEX and MTBE.

The samples for geo-environmental testing were collected in pre-cleaned plastic and glass jars
with tight fitting lids supplied by the analytical laboratory and were kept cool following sampling
and during transportation to the laboratory.

The groundwater geo-environmental laboratory test results are presented in Appendix J.
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4.0 DEVELOPMENT OF THE CONCEPTUAL MODEL

4.1 Geology

The main features of the geological environment area are a significant covering of Made Ground
followed by fine grained Tidal Flat deposits (across the majority of the site) overlying coarse
grained Glaciofluvial Deposits. The type of superficial deposits and their thickness beneath the site
will be strongly governed by the former location of the Taff river channel and the historic extent of
the former Tidal Flats in the area and their subsequent reclamation to allow historic development.
The superficial deposits are underlain by Mercia Mudstone Bedrock. A conceptual ground model is
presented as Figure 4.

The following ground conditions were encountered in the exploratory holes previously undertaken
at the site (BGS boreholes and Envirotreat Trial Pits and boreholes). It should be noted that the
depths quoted below are based on measurements from the ground levels at the time of the
investigation. Considering the time range across which they are undertaken (1970s to 2010s),
there may be resultant discrepancies in strata thickness due to changes in ground level over time.

Made Ground: encountered to a maximum depth of 7.6m as a hardstanding/hardcore surface
underlain by two distinct horizons of filled material. We anticipate that the thickness of Made
Ground likely increases in the areas of infilled historic features (e.g. former Taff river channel and
timber pond etc.).

The first is a generally coarse grained variable ashy fill material consisting of generally very loose
to medium dense dark brown to black clayey, silty sands and gravels with pockets of clay which
are sometimes peaty. Cobbles and boulders are rare to common in this horizon and man made
materials are common (e.g. glass, brick, pottery, ash). Colliery spoil has been noted as the origin of
some of the fill material with demolition rubble also present.

Underground structures associated with former uses have consistently been encountered in the
upper layer during previous exploratory works, these include foundations, disused services, voided
cellars (approximately 3m in BH6 – GKN Foundations Ltd) and unidentified obstructions.

The coarse grained fill material is generally underlain by re-worked Tidal Flat deposits consisting of
a soft dark grey peaty silty clay with some gravel. Materials of man made origin including glass,
pottery, wood, felt, ash and brick fragments are rare to common, coal traces were also noted in
this layer.

Fine grained Tidal Flat Deposits: encountered beneath the Made Ground to a maximum depth of
7.6m as soft dark grey sometimes sandy peaty silty clays and clayey silts. The natural Tidal Flat
Deposits have generally been encountered outside of the former location of the former Taff river
channel.

Coarse grained Glaciofluvial Deposits: proven beneath the Made Ground and fine grained
Alluvium to maximum depths of 10.5m, however the base remained unproven. The deposits have
been encountered as medium dense to very dense grey sometimes silty and clayey, sands, gravels
and cobbles. Strata thickness is likely to increase in the location of the former river channel.

Mercia Mudstone Group: not encountered in the investigation but anticipated to be present at
depths of between 12m and 16m based on previous investigations undertaken adjacent to the
southern boundary. The depth to bedrock is likely to increase in the vicinity of the historic location
of the former channel of the River Taff, due to the greater basal erosion associated with the river.
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4.2 Regional and Site Hydrogeology

4.2.1 Description of Regional Hydrogeology

The main features of the hydrogeological environment are an unclassified shallow groundwater
body (potentially perched) within the landfilled Made Ground, underlain by a Secondary
Undifferentiated Aquifer (Tidal Flat Deposits) followed by a Secondary A Aquifer (Glaciofluvial
Deposits). The superficial aquifers are underlain by a deeper Secondary B Aquifer (Mercia
Mudstone Group bedrock).

The features of the groundwater regime are likely strongly controlled by the impoundment of
Cardiff Bay and the constant regulation of the water level at approximately 4.5mAOD. As a result of
the impoundment, the flow rates in the lower River Taff have reduced significantly and as a result
we anticipate a similar effect will be noted within the superficial aquifers which are likely in
hydraulic continuity with it (see Figure 4).

Generally groundwater flows within superficial aquifers will mirror the topography, and whilst the
topography is almost flat there will be a general southerly/south westerly flow beneath the site,
towards the bay and the river.

4.2.2 Occurrence of Groundwater, Permeability and Interpolated Gradients

Groundwater occurrence within the recent exploratory holes, and the groundwater monitoring data
are summarised on the tables below.

Table 13: Summary of groundwater encountered during the hole construction
Hole ID Stratum Comment on groundwater encountered

TP1 to TP24 Made Ground No groundwater encountered.
BH1 Possible TFD Groundwater strike at 4.0m which rose to 3.5m after 20 minutes.
BH2 Possible TFD Groundwater strike at 3.5m which rose to 3.3m after 20 minutes.
BH3 No groundwater information provided.
BH4 MG/Possible TFD Groundwater strike at 4.0m which rose to 3.7m after 20 minutes.
BH5 Possible TFD Groundwater strike at 3.5m which rose to 3.3m after 20 minutes.

BH5A MG No groundwater encountered.
BH6 MG/Possible TFD Groundwater strike at 4.0m which rose to 3.7m after 20 minutes.
BH7 Made Ground Groundwater strike at 3.5m which rose to 3.3m after 20 minutes.
BH8 Made Ground Groundwater strike at 3.3m which rose to 2.7m after 20 minutes.
BH9 Made Ground Groundwater strike at 2.5m which rose to 2.3m after 20 minutes.

BH10 Made Ground Groundwater strike at 3.5m which rose to 3.2m after 20 minutes.
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Table 14: Summary of monitored groundwater levels
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BH1 MG/TFD/GFD 4.15 4.16 4.09 4.08 4.10
BH2 MG/TFD/GFD 4.02 3.94 3.82 3.90 4.00
BH3 MG/TFD/GFD 4.00 3.83 3.92 3.73 3.90
BH4 MG/TFD/GFD 3.90 4.00 3.86 3.75 4.10

BH5* MG/TFD/GFD - 3.10 - - 3.10
BH6 MG/TFD/GFD 3.75 3.93 3.73 3.50 3.90
BH7 MG/TFD/GFD 4.20 4.28 4.19 4.11 4.20
BH8 MG/TFD/GFD 3.16 3.31 2.98 3.06 3.40
BH9 MG/TFD/GFD 4.01 4.20 4.06 4.00 4.20

BH10 MG/TFD/GFD 3.93 3.98 3.89 4.00 3.80

Groundwater was consistently encountered within the deeper granular Glaciofluvial Deposits
during drilling with some waterstrikes also in the Made Ground.

The Tidal Flat Deposits and re-worked natural materials encountered in the near surface are
dominantly cohesive, and reduce hydraulic continuity with the perched water bodies encountered
in the granular Made Ground above. However, these are not indicated to be present in some
locations and therefore we cannot discount that the groundwater bodies are in hydraulic continuity
at this stage. The response zones designed as part of this investigation do not allow an
assessment of this.

Whilst the groundwater in the majority of the monitored holes displayed a similar variation over
time, BH5 did not. This may be due to addition of pooled surface water into the hole during
monitoring. We do not consider this representative of the groundwater regime based on other
readings in the vicinity.

The measured water levels recorded during the first monitoring visit have been plotted on Figure 6
to preliminary assess the hydraulic gradient measured. A general south westerly trend can be
inferred, which matches that which would be expected from the site’s conceptual setting –
following area topography and towards the River Taff/Cardiff Bay. This will require confirmation
through further monitoring.

As part of future monitoring works, we recommend discrete response zones are constructed within
the Made Ground, Tidal Flat Deposits and Glaciofluvial Deposits to assess the interaction between
the aquifers and their general characteristics e.g. hydraulic gradient (See Section 6.3.2).
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4.3 Soil Contamination

4.3.1 Methodology

The long term risks to health have been assessed using methodologies and frameworks
determined by the Environment Agency within documents SR2, SR3, SR4 and the CLEA Technical
Review published to support the Contaminated Land Exposure Assessment Model (CLEA).  Where
applicable, reference has been made to the supporting toxicological reports (TOX Series) and the
Soil Guideline Value reports (SGV Series).  It is assumed that the reader is familiar with the above
documents and it is not intended to repeat these described methodologies in detail, for further
information, please refer directly to the specific documents.

In order to provide an initial ‘screen’ to identify elevated levels of contaminants, a Generic
Quantitative Risk Assessment (GQRA) has been undertaken using the most appropriate Generic
Assessment Criteria (GAC) determined by assessment of exposure frequency/duration relevant to
the critical receptor.

4.3.2 Assessment Criteria

In 2014, DEFRA published the Category 4 Screening Levels (C4SL) for use in Part 2a
determinations.  The C4SL are designed to be more pragmatic, but still strongly precautionary,
assessment criteria compared to the previous assessment criteria (SGV – see below) used to
assess chronic human health risks.  They are designed for use in deciding whether land is suitable
for use and definitely not contaminated, and DEFRA and the Welsh Government have
recommended that they be used in assessing human health risks during the planning regime (i.e.
as part of standard development investigations).  However, the C4SL have been calculated for a
limited number of contaminants at this stage, and range of land uses including residential,
commercial and public open space, but are based on a ‘low level’ of risk rather than the ‘minimal
level’ of risk adopted by the Environment Agency in preparing their Soil Guideline Values (SGV).  At
the time of writing, the use of the C4SL in planning has not yet been accepted by many parties,
including some regulators.  The C4SL have also only been published for a limited number of
contaminants.  The C4SL have not been adopted in this assessment.

In this assessment, where available, the Soil Guideline Values (SGV) published by the Environment
Agency have been adopted as the Generic Assessment Criteria (GAC) in the first instance.
However, the SGV are only available for a limited number of contaminants for three proposed land
uses (residential, commercial and allotments - not public open space).  Where no SGV is available,
the Suitable For Use Levels (S4ULs) published in January 2015 by the Chartered Institute of
Environmental Health (CIEH) and Land Quality Management (LQM) have been adopted (LQM/CIEH,
2014).  These assessment criteria adopt updated toxicological data and exposure models, but the
same ‘minimal level’ of risk as the SGV (i.e. unlike the C4SL).  The S4ULs have been published for
a large number of contaminants typically found on brownfield sites in the UK, and for the same
range of land uses as the C4SL, i.e. including public open space scenarios.

For more exotic, predominantly organic, compounds no SGV, S4UL or C4SL assessment criteria
have been published.  In this instance, GAC published by CL:AIRE and the Environmental
Industries Commission (CL:AIRE/EIC, 2010) have been adopted.  These GAC have also been
developed using the CLEA UK software based on a ‘minimal level’ of risk and for the same land
use scenarios as the SGVs (i.e. not public open space).
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At the time of writing there is no published SGV, S4UL or CL:AIRE/EIC guideline value for lead.  For
the purposes of this assessment, and in the absence of any other current authoritative guidance,
the Category 4 Screening Level (C4SL) value published by DEFRA has been adopted.

Details of the source of the GAC adopted for each contaminant are presented on the assessment
table below.

The proposed development comprises conventional residential properties with private gardens.
Therefore, the GAC appropriate for the residential land use with plant uptake have been adopted
in this assessment.

The GAC for most organic compounds are dependent on the organic content of the soil. To adopt
a conservative approach, for the purposes of this assessment, a GAC for a soil organic content of
1% has been adopted. This again is considered a conservative approach for the majority of the
soils at the site.
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4.3.3 Generic Quantitative Risk Assessment

The results of the Generic Quantitative Risk Assessment are presented in Table 15 below. These
are based on the laboratory data collected as part of the Envirotreat investigation only, as no other
results were available from the previous investigations on the site.

Table 15: Summary of Geo-environmental Soil Results
Determinand Range Recorded

Trial Pits
Range Recorded

Boreholes GAC Source
of GAC

Exceedances

Metals and Semi-metals

Arsenic 19 – 92mg/kg 13 – 110mg/kg 32mg/kg SGV2 13 of 17 (TP)
9 of 13 (BH)

Boron 0.2 – 3.7mg/kg 0.6 – 8.2mg/kg 290mg/kg S4UL3 None
Cadmium 0.2 – 2.6mg/kg <0.2 – 1.1mg/kg 10mg/kg SGV2 None
Chromium (total)4 5.9 – 81mg/kg 8.9 - 180mg/kg 910mg/kg S4UL3 None
Copper 98 – 1000mg/kg 63 – 1600mg/kg 2,400mg/kg S4UL3 None

Lead 40 – 1800mg/kg 57 - 830mg/kg 200mg/kg C4SL5 8 of 17 (TP)
6 of 13 (BH)

Mercury6 <0.3 – 5mg/kg <0.3 – 3.6mg/kg 170mg/kg SGV2 None
Nickel 23 – 200mg/kg 27 - 10 mg/kg 130mg/kg SGV2 2 of 17 (TP)
Selenium <0.1 mg/kg <1 – 1.2mg/kg 350mg/kg SGV2 None
Zinc 120 – 1400mg/kg 82 – 720mg/kg 3,700mg/kg S4UL3 None

Polyaromatic Hydrocarbons (PAH)
Acenaphthene <0.1 – 17mg/kg <0.1 – 1.9mg/kg 210mg/kg

S4UL3,7

None
Acenaphthylene <0.1 – 2 mg/kg <0.1 – 5.1mg/kg 170mg/kg None
Anthracene <0.01 – 13 mg/kg <0.1 – 8.8mg/kg 2,400mg/kg None

Benzo(a)anthracene 0.32 - 79mg/kg 0.21 – 48mg/kg 7.2mg/kg 8 of 17 (TP)
3 of 13 (BH)

Benzo(a)pyrene 0.21 - 51mg/kg 0.22 - 39mg/kg 2.2mg/kg 10 of 17 (TP)
10 of 13 (BH)

Benzo(b)fluoranthene 0.29 – 78mg/kg 0.4 - 53mg/kg 2.6mg/kg 10 of 17 (TP)
10 of 13 (BH)

Benzo(ghi)perylene <0.05 – 27mg/kg <0.05 - 22mg/kg 320mg/kg None
Benzo(k)fluoranthene 0.16 – 31mg/kg 0.11 - 24mg/kg 77mg/kg None

Chrysene 0.28 – 49mg/kg 0.28 - 43mg/kg 15mg/kg 3 of 17 (TP)
2 of 13 (BH)

Dibenzo(a,h)anthracene <0.1 – 8.4 mg/kg <0.1 - 7mg/kg 0.24mg/kg 11 of 17 (TP)
3 of 13 (BH)

Fluoranthene 0.37 – 100mg/kg 0.39 - 73mg/kg 280mg/kg None
Fluorene <0.1 – 16mg/kg <0.1 – 2.7mg/kg 170mg/kg None
Indeno(123-cd)pyrene <0.1 – 24mg/kg <0.1 - 22mg/kg 27mg/kg None

Naphthalene <0.05 – 3.1mg/kg 0.15 – 3.2mg/kg 2.3mg/kg 1 of 17 (TP)
1 of 13 (BH)

Phenanthrene <0.1 – 65 mg/kg 0.33 - 23 mg/kg 95mg/kg None
Pyrene 0.36 – 65 mg/kg 0.34 - 54 mg/kg 620mg/kg None

BTEX Compounds
Benzene <1µg/kg <1µg/kg 0.087mg/kg

S4UL3,7

None
Toluene <1µg/kg <1µg/kg 130mg/kg None
Ethyl benzene <1µg/kg <1µg/kg 47mg/kg None
Xylene8 <1µg/kg <1µg/kg 56mg/kg None
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Table 15 (continued): Summary of Geo-environmental Soil Results
Determinand Range Recorded

Trial Pits
Range Recorded

Boreholes GAC Source
of GAC

Exceedances

Aliphatic Petroleum Hydrocarbons (Equivalent Carbon Number)
Ali EC 5-6 <0.1mg/kg <0.1mg/kg 42mg/kg

S4UL3,7

None
Ali EC 6-8 <0.1mg/kg <0.1 mg/kg 100mg/kg None
Ali EC 8-10 <0.1mg/kg <0.1mg/kg 27mg/kg None
Ali EC 10-12 <0.1 - 4.1mg/kg <0.1 – 8.2mg/kg 130mg/kg* None
Ali EC 12-16 2.4 – 110mg/kg 2.4 – 22mg/kg 1,100mg/kg* None
Ali EC 16-35 8.4 – 1700mg/kg 9.3 – 170mg/kg 65,000mg/kg* None

Aromatic Petroleum Hydrocarbons (Equivalent Carbon Number)
Aro EC 5-7 <0.1mg/kg <0.1mg/kg 70mg/kg

S4UL3,7

None
Aro EC 7-8 <0.1mg/kg <0.1mg/kg 130mg/kg None
Aro EC 8-10 <0.1mg/kg <0.1mg/kg 34mg/kg None
Aro EC 10-12 1.1 - 4.2mg/kg 1.6 – 3.8mg/kg 74mg/kg None
Aro EC 12-16 5.5 – 100mg/kg 4.6 - 31mg/kg 140mg/kg None

Aro EC 16-21 <10 – 350mg/kg <10 – 320mg/kg 260mg/kg 3 of 17 (TP)
1 of 13 (BH)

Aro EC 21-35 <10 – 1000mg/kg 17 – 1300mg/kg 1,100mg/kg 1 of 13 (BH)
Misc.

Asbestos11

Trial Pits Chrysotile predominantly with Crocidolite identified in TP4 11 of 17
samples (TP)

Boreholes Chrysotile with Amosite identified in BH4 5 of 13 samples
(BH)

Notes to Table 15:
1. Assessment for residential land use with home-grown produce.
2. CLR SGV: Soil Guideline Value published by Environment Agency.
3. S4ULs Suitable 4 Use Levels.  Copyright Land Quality Management Limited, reproduced with permission; Publication

No. S4UL3156.  All Rights Reserved.
4. In the absence of Chromium VI, all chromium present likely to be Chromium III.  GAC for Chromium III adopted.
5. C4SL: Category 4 Screening Level.  No current SGV, S4UL or CLAIRE/EIC assessment criteria for lead.  Category 4

Screening Level adopted in assessment.
6. GAC for inorganic mercury adopted.
7. GAC for organic compounds based on 1% soil organic content.
8. GAC for xylene based on p-xylene (lowest S4UL).
9. CL:AIRE/EIC GAC published by CL:AIRE and Environment Industries Commission.
10. ESP - Generic Assessment Criteria generated by ESP using CLEA software.
11. No assessment criteria available for asbestos.
12. Exceedances highlighted in red and bold.
13. Laboratory results presented in Appendix J.
* GAC exceeds solubility or vapour saturation limit.

Due to the amount of exceedences and the exploratory stage of the assessment the results have
not been summarised in detail relative to the individual determinands. They are considered to
represent an indication of the Made Ground chemistry, which will inform further detailed and
targeted investigation and allow a preliminary indication of the risks posed to human health and
controlled waters and the possible remedial requirements for future development (see Section 5.0
and 6.0).

Where the presence of asbestos was confirmed a quantification analysis was undertaken to
assess the amount present and the results are presented in Table 16 below. The full results are
presented in Apppendix I.
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Table 16: Quantification of Asbestos

Sample
ID

Sample
Depth (m)

Asbestos Containing Material
Types Detected (ACM) Asbestos Type Total % Asbestos in

Sample

TP2 0.20-2.00 Loose Fibres Chrysotile 0.001
TP4 0.20-2.00 Insulation Lagging & Loose Fibres Chrysotile & Crocidolite 0.004
TP5 0.20-2.00 Loose Fibres Chrysotile <0.0011

TP6 0.20-2.00 Loose Fibres Chrysotile 0.001
TP7 0.20-2.00 Loose Fibres Chrysotile 0.001
TP8 0.20-2.00 Loose Fibres Chrysotile <0.0011

TP9 0.20-2.00 Loose Fibres Chrysotile <0.0011

TP11 0.20-2.00 Loose Fibres Chrysotile <0.0011

TP14 0.20-2.00 Loose Fibres Chrysotile <0.0011

TP15 0.20-2.00 Loose Fibres Chrysotile 0.001
TP17 0.20-2.00 Loose Fibres Chrysotile <0.0011

BH4 0.50-4.00 Loose Fibres Amosite <0.0011

BH5 0.30-3.80 Loose Fibres Chrysotile <0.0011

BH6 0.40-4.00 Insulation Lagging Chrysotile <0.0011

BH10 0.30-3.70 Loose Fibres Chrysotile <0.0011

BH10 3.70-7.00 Loose Fibres Chrysotile 0.001
Notes to Table 16:

1. Below limits of laboratory detection.

Soil sample Volatile Organic Compound headspace analysis was carried out on each sample on
completion of the trial pit in order to provide an indication if volatile chemical compounds were
present within the soil phase. The levels concentrations varied between non detect and 0.5ppm.
The results obtained are presented on the Trial Pit records in Appendix G.

4.4 Groundwater Contamination

4.4.1 Results of Groundwater Testing

The approach adopted in assessing the risk to the environment is based on that published within
the Environment Agency document Remedial Targets Methodology, Hydrogeological Risk
Assessment for Land Contamination (2006).  A ‘Level Two’ Risk Assessment has been undertaken,
where the levels of contaminants within the groundwater have been directly compared with the
most appropriate acceptance criteria.

For this preliminary assessment a hardness value of 200ug/l has been selected for identifying the
appropriate EQS value, where affected. This will be confirmed as part of the recommended further
works.

The results have been compared to both groundwater and surface water quality standards.

As the response zones traverse the boundaries of some of the identified water bearing strata, the
data summarised in Table 17 below does not provide an indication of their individual chemistry or
their interconnectivity. In addition, we understand that the chemistry of the groundwater during
Visit 2 may have been compromised by the addition of surface water to the hole upon release of
the rubber bung sealing the well. The data provides a preliminary indication of the general
groundwater chemistry and the potential controlled waters risks only. Further detailed assessment
will be required to robustly assess this aspect (see Section 6.3.2).
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Table 17: Summary of Geoenvironmental Groundwater Results
Compound Range Recorded

EQS – AA
TV – PCV Comment

Visit 1 Visit 2 Visit 3
Arsenic4 1.8 – 3μg/l 0.3 – 4.5μg/l 4 – 16μg/l 50μg/l 51.6μg/l (TV) Pass
Boron 340 – 520μg/l 160 – 460μg/l 180 - 480μg/l - 1000μg/l (PCV) Pass
Cadmium1,6 <0.03μg/l7 <0.02 – 0.4μg/l7 <0.02μg/l7 0.15μg/l 0.2μg/l (TV) Pass
Chromium4,5 <0.2μg/l7 <0.27 – 0.6μg/l <0.2μg/l7 3.4μg/l 5μg/l (TV) Pass

Copper4,6 16 – 17μg/l
(2 of 2)

13 – 24μg/l
(10 of 10)

6 – 24μg/l
(8 of 9) 10ug/l 10.1μg/l (TV) Fail

(All Boreholes)
Lead2 1.2 – 2.4 μg/l7 <0.27 – 1.7μg/l 5 – 7.7μg/l7 7.2μg/l 7.3μg/l (TV) Pass

Mercury1 <0.057 – 0.68μg/l7
(1 of 2) <0.05μg/l7 <0.05μg/l7 0.05μg/l 1μg/l (PCV) Fail

(BH2)

Nickel3
8.1 – 1μg/l 5.6 - 65μg/l

(3 of 10)
2.4 – 71μg/l

(1 of 9) 20μg/l 20.2μg/l (TV)
Fail

(BH2, BH6 & BH7)
Selenium4 1.3 – 4μg/l <0.67 – 7.4μg/l <0.67 – 7.5μg/l - 10μg/l (PCV) Pass

Zinc4,6 6.2 – 9.7μg/l 5.8 – 330μg/l
(3 of 10)

13 - 280μg/l
(2 of 9) 75μg/l 75.8μg/l (TV) Fail

(BH2, BH5 & BH6)
Polyaromatic Hydrocarbon Compounds

Anthracene1 <0.01μg/l7 <0.01μg/l7 <0.01μg/l7 0.1μg/l 0.1μg/l (TV) Pass
Benzo[a]pyrene1 <0.01μg/l7 <0.01μg/l7 <0.01μg/l7 0.05μg/l 0.01μg/l (PCV) Pass
Sum BbF & BkF 1 <0.02μg/l7 <0.02μg/l7 <0.02μg/l7 0.03μg/l - Pass
Sum BghiP & IDP 1 <0.02μg/l7 <0.02μg/l7 <0.02μg/l7 0.002μg/l - Pass
Sum BbF, BkF, BghiP &
IDP <0.04μg/l7 <0.04μg/l7 <0.04μg/l7 - 0.1μg/l (PCV) Pass

Naphthalene2 <0.01 – 2.2μg/l7 <0.01 μg/l7 <0.01 μg/l7 2.4μg/l 2.4μg/l (TV) Pass

Fluoranthene3 <0.01μg/l7 <0.01μg/l7 <0.01 – 0.23μg/l7
(1 of 9) 0.1μg/l 0.1μg/l (TV) Fail

(BH1)
BTEX Compounds

Benzene <1μg/l7 <1μg/l7 <1μg/l7 10μg/l 0.75μg/l (TV) Pass
Toluene <1μg/l7 <1μg/l7 <1μg/l7 50μg/l 50.5μg/l (TV) Pass
Ethyl benzene <1μg/l <1μg/l <1μg/l - 300 (WHO) Pass
Xylene <1μg/l <1μg/l <1μg/l 30μg/l 37.5μg/l (TV) Pass
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Table 17: Summary of Geoenvironmental Groundwater Results
Aliphatic Petroleum Hydrocarbon Compounds (Equivalent Carbon Number)

Ali EC05-064 <10μg/l7 <10μg/l7 <10 μg/l 10μg/l (EA) 10μg/l (EA) Pass
Ali EC06-084 <10μg/l7 <10μg/l7 <10 μg/l 10μg/l (EA) 10μg/l (EA) Pass
Ali EC08-104 <10μg/l7 <10μg/l7 <10 μg/l 10μg/l (EA) 10μg/l (EA) Pass
Ali EC10-124 <10μg/l7 <10μg/l7 <10 - 120μg/l

(4 of 9) 10μg/l (EA) 10μg/l (EA) Fail
(BH3, BH7, BH9 & BH10)

Ali EC12-164 <10μg/l7 <10μg/l7 <10 - 1000μg/l
(4 of 9) 10μg/l (EA) 10μg/l (EA) Fail

(BH3, BH7, BH9 & BH10)
Ali EC16-354 <10μg/l7 <10μg/l7 <10 - 1300μg/l

(4 of 9) 10μg/l (EA) 10μg/l (EA) Fail
(BH3, BH7, BH9 & BH10)

Aromatic Petroleum Hydrocarbons (Equivalent Carbon Number)
Aro EC05-07 <10μg/l7 <10μg/l7 <10μg/l7 10μg/l (EA) 10μg/l (EA) Pass
Aro EC07-08 <10μg/l7 <10μg/l7 <10μg/l7 10μg/l (EA) 10μg/l (EA) Pass
Aro EC08-10 <10μg/l7 <10μg/l7 <10μg/l7 10μg/l (EA) 10μg/l (EA) Pass
Aro EC10-12 <10μg/l7 <10μg/l7 <107 - 270μg/l

(5 of 9) 10μg/l (EA) 10μg/l (EA) Fail
(BH1, BH3, BH7, BH9 & BH10)

Aro EC12-16 <10μg/l7 <10μg/l7 <107 - 890μg/l
(5 of 9) 10μg/l (EA) 10μg/l (EA) Fail

(BH1, BH3, BH7, BH9 & BH10)
Aro EC16-21 <10μg/l7 <10μg/l7 <10μg/l7 10μg/l (EA) 10μg/l (EA) Pass
Aro EC21-35 <10μg/l7 <10μg/l7 <10μg/l7 10μg/l (EA) 10μg/l (EA) Pass

Key:
EQS-AA – Environmental Quality Standard (surface waters) - Annual Average.
TV – Threshold Value (groundwater) PCV – Prescribed Concentration Value (drinking water).
WHO – World Health Organisation Value (drinking water) EA – Environment Agency defined value.
BbF – Benzo[b]fluoranthene BkF – Benzo[k]fluoranthene
BghiP – benzo[ghi]pyrene IDP – indeno [123-cd]pyrene

Notes:
1. Priority Harmful substance.
2. Priority substance under consideration as Priority Harmful
3. Priority substance
4. Non-priority substance.
5. Assessment Criteria for Chromium VI.
6. EQS dependent on hardness of water in receptor.
7. Below laboratory detection limits.
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4.5 Ground Gas

4.5.1 Degradation of Organic Materials

To provide a preliminary indication of the risk presented, monitoring of the installed gas wells was
undertaken on 3 occasions over a 2 week period. Further gas monitoring is required to robustly
characterise the ground gas risk and confirm the mitigation measures required and this is
discussed in Section 6.4.

The wells were installed in the Made Ground, Tidal Flat Deposits and the Glaciofluvial Deposits in
order to monitor gas generation from the filled materials and the natural sources. The water levels
have been summarised in detail in Section 4.2 and therefore have not been included in Table 18
below.

Table 18: Summary of Monitoring Data

The monitoring indicated levels of methane between non detect and 39.4% and carbon dioxide
between non detect and 11.1%. Significant levels of methane were consistently recorded in BH9
and to a lesser extent in BH2 and BH7 during the monitoring, with the remainder generally
recording low levels. Oxygen was depleted where the levels of methane and carbon dioxide were
elevated. Gas flows rates between non detect and 0.4l/h were recorded.

The ground gas monitoring results are presented in full in Appendix I.

4.5.2 Radon

The BRE Report BR211 (2007) classifies the risk from radon, based on the underlying geology.
Radon is a colourless, odourless, radioactive gas, which can pose a risk to human health.  It
originates where uranium and radium are naturally present in the bedrock and can move through
fractures in the bedrock and overlying superficial deposits to collect in spaces in structures. The
site lies in an area identified by the BRE where there is no risk from radon.
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BH1 1.0 – 10.0m No 3 ND - 0.2 1.1 - 1.3 18.6 – 20.2 ND 988 – 1030
BH2 1.0 – 10.0m No 3 6.8 – 12.6 8.8 – 11.1 6.3 – 12.6 ND 988 – 1030
BH3 1.0 – 10.0m No 3 ND – 0.1 8.6 – 9.5 5.7 – 6.6 ND 988 – 1030
BH4 1.0 – 10.0m No 3 ND – 0.1 8.3 – 8.7 11.3 – 12.8 ND – 0.4 988 – 1030
BH5 1.0 – 7.0m No 1 ND 0.2 20.7 ND 1027
BH6 1.0 – 10.0m No 3 ND ND – 3.7 14.9 – 20.5 ND – 0.3 988 – 1030
BH7 1.0 – 10.0m No 3 ND – 7.4 3.1 – 5.2 12.5 – 17.9 ND – 0.2 988 – 1030
BH8 1.0 – 10.0m No 3 ND 1.6 – 1.8 19.8 – 19.9 ND – 0.1 988 – 1030
BH9 1.0 – 9.0m No 3 28.2 – 39.4 5.8 – 6.3 0.4 – 1.9 ND – 0.2 988 – 1030

BH10 1.0 – 9.5m No 3 ND 0.4 – 1.0 18.1 – 18.8 ND – 0.2 988 - 1030
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5.0 CONTAMINATION RISK EVALUATION & RELEVANT POLLUTANT LINKAGES

5.1 Discussion on Occurrence of Contamination and Distribution

Review of all available desk study information indicates the site has had a potentially
contaminative history with past uses including brass and steel foundries, railway land, engineering
works, depots and scrap yards with fuel storage tanks also present associated with these uses. In
addition, extensive earthworks and filling has occurred at the site to backfill the former channel of
the River Taff and Timber Pond on-site to generate the level development platform currently
present.

Potentially contaminative uses continue to occupy the site and include scrap/breaker yards, waste
transfer stations, chemical storage areas and various other light industries. Fly tipping is also
known to have occurred across the site. Visual evidence of spillages and staining have been noted
in some areas of hardstanding with potential hydrocarbon sheens noted on standing water. A
green coloured water discharge was also noted be outfalling from another site.

Thick Made Ground has been encountered across the site up to a maximum depth of 7.7m
consisting of a coarse grained upper layer consisting of colliery spoil and industrial wastes
underlain by probable re-worked fine grained Tidal Flat Deposits. Natural fine grained Tidal Flat
Deposits underlie the Made Ground in some areas, these are followed by coarse grained
Glaciofluvial Deposits and the Mercia Mudstone bedrock at depth.

No significant visual or olfactory evidence of contamination has been noted in the exploratory
holes. However, a creosote odour was noted in TP1 associated with historic railway infrastructure
encountered.

Laboratory testing of the Made Ground soils has recorded elevated levels of Arsenic, Chromium,
Lead, Nickel, PAHs, TPHs when compared to residential guideline values. Many of the elevated
determinands were common throughout the Made Ground, however the following contamination
was encountered relative to historic features:

 Elevated levels of hydrocarbons have been recorded in TP1 (Total PAH = 629mg/kg and
Total TPH = 988mg/kg) where rail infrastructure was identified and olfactory evidence of
contamination was noted;

 Elevated levels of hydrocarbons were recorded in TP14 (Total PAH = 112mg/kg and Total
TPH = 3400mg/kg) which was constructed near a historic tank;

 Elevated levels of total TPH were recorded in TP16 (Total TPH = 3060mg/kg) which was
located in the area of the former foundry and scrap yard.

Further investigation in the remainder of the site is required to robustly characterise the general
Made Ground chemistry, to identify localised areas of concern and the necessity of any remedial
works (see Section 6.1).

Asbestos (Chrysotile, Amosite, Crocidolite) has been widely encountered within the Made Ground
with quantified values of between <0.001% and 0.004%. The existing buildings to be demolished
were also noted to consist of asbestos containing materials (ACMs) and this will require
consideration.
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Preliminary groundwater testing has recorded elevated levels of copper, mercury, nickel, zinc,
fluroanthene and Total TPH. The majority of the elevated level of hydrocarbon contamination has
been identified in the west portion of the site (BH1, BH3, BH7 and BH10) with the exception of
BH9 at the north east boundary, which may indicate an off-site contribution migrating on-site. This
would be in accordance with the general groundwater gradient and possible considering the
significant contaminative historic industry identified to the north east of the site (saw mill, creosote
works etc.).

The contamination preliminarily identified may present a risk to the identified groundwater and
surface water receptors. Further detailed works are required to confirm the groundwater regime,
its interconnectivity and chemical nature and the potential risks posed (see Section 6.3.2).

5.2 Revised Risk Evaluation & Relevant Pollutant Linkages

As discussed in detail within Section 2.0, the methodology set out in CIRIA C552 (2001),
Contaminated Land Risk Assessment – A guide to Good Practice, has been used to assess
whether or not risks are acceptable, and to determine the need for collating further information or
remedial action.

The risks evaluated at the desk study stage of this report (Section 2.0) have been updated and
revised following information learned from the exploratory works and results of monitoring and
laboratory testing.
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Table 19: Revised Risk Evaluation & Relevant Pollutant Linkages (RPL).
Source Pathway Receptor Classification of Consequence Classification

of Probability
Risk Category Further Investigation or Remedial

Action to be Taken
Thick Made
Ground
associated with
historic filling
potentially
impacted by
previous/current
industrial uses
(e.g. foundries,
scrap yards,
engineering
works, railway
land etc.).

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Site Users
(Residents)

Medium – potential for chronic
levels

High
Likelihood1 High Risk

See Section 6.2 for further discussion
(see assessment of risk relating to
asbestos below).Direct contact/

inhalation/ ingestion of
contaminated soil or dust

Construction/
Maintenance
Workers

Medium – Specific PPE may be
required (asbestos) Likely1 Moderate

Risk

Leaching of soil
contaminants

Impact on
Groundwater

Medium – site lies on a series
of Secondary Aquifers (see
Section 2.4.5).

Likely2 Moderate
Risk Risk to controlled waters requires

further detailed assessment (See
Section 6.3.2).Leaching of soil

contaminants
Impact on River
Rhymney

Medium – River Taff is present
adjacent to the west boundary. Likely2 Moderate

Risk

Made Ground
and natural soils
impacted by
hydrocarbons
associated with
historic fuel
storage or
historic/current
contaminative
uses.

Direct contact/
inhalation/ ingestion of
contaminated soil or dust

Site Users
(residents)

Medium – potential for chronic
levels.

High
Likelihood1 High Risk

See Section 6.2 for further discussion
(see assessment of risk relating to
asbestos below).Direct contact/

inhalation/ ingestion of
contaminated soil or dust

Construction/
Maintenance
Workers

Medium – Specific PPE may be
required Likely1 Moderate

Risk

Leaching of soil
contaminants

Impact on
Groundwater

Medium – site lies on a series
of Secondary Aquifers (see
Section 2.4.5).

High
likelihood3 High Risk Risk to controlled waters requires

further detailed assessment (See
Section 6.3.2).Leaching of soil

contaminants
Impact on River
Rhymney

Medium – River Taff is present
adjacent to the west boundary.

High
likelihood3 High Risk

Asbestos Ingestion of fibres
Demolition/
Construction
Workers

Severe – Short-term (acute)
risk.

High
Likelihood4 Very High Risk Advice of an asbestos specialist

required (see Section 6.2.1).
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Table 19 (continued): Preliminary Risk Evaluation & Plausible Pollutant Linkages (RPL).

Soil sulphate Aggressive groundwater Buried Concrete Mild – damage to
structures Likely5 Moderate/

Low Risk

Sampling and laboratory testing of soils
required to confirm levels of sulphate
and pH (see Section 6.5.2).

Hazardous
ground gas
generated by
thick Made
Ground and
hydrocarbon
impacted soils

Asphyxiation/poisoning.
Injury due to explosion Site Users/Visitors. Severe – acute risk.

Likely6 High Risk Further structured ground gas
monitoring required (see Section 6.4).

Damage through explosion Building/Property Severe – acute risk.

Asphyxiation/poisoning.
Injury due to explosion

Construction and
Maintenance
Workers.

Severe – acute risk.

Radon Gas Migration into Buildings Site Users (Full time
employees)

Medium – potential
for chronic levels Unlikely7 Low Risk No radon protection measures

required.
Notes:

1. Preliminary laboratory testing has identified elevated levels of contamination (metals and hydrocarbons) above the residential guideline levels which will likely pose a risk to
future end users. Further testing and remedial action is required to mitigate potential risks. Elevated levels of heavy metals and the presence of localised hydrocarbon
contamination may present a short term risk to construction workers and health and safety precautions should be implemented to mitigate potential risks. Asbestos risk
considered independently below;

2. Considering its widespread extent across the area, the general Made Ground may not be considered to pose an unacceptable risk to controlled waters. However, this will
require confirmation through further testing (see Section 6.3).

3. Elevated levels of hydrocarbons tentatively proven in soils and groundwater in the vicinity of former above ground fuel tanks and other contaminative features . Further works
required to assess in detail the lateral and vertical extent of the contamination associated with these features across the site and the remedial action required.

4. Widespread asbestos identified in Made Ground soils (Chrysotile, Amosite and Crocidolite). In addition, existing buildings are clad in probable asbestos sheeting. Remedial
action will be required to mitigate risks to human health, construction workers and the general public (see Section 6.2.1).

5. No sulphate testing undertaken. This will be required as part of the recommended works (see Section 6.5.2).
6. Potentially high ground gas hazard posed at the site considering the identified sources, and elevated levels recorded to date. Further monitoring is required to confirm the risk

and mitigation measures required considering the proposed commercial end use.
7. A Groundsure data report indicates that the site lies in an area where less than 1% of homes are above the action level with regards to radon (see Appendix B).
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6.0 RISK EVALUATION AND OPTIONS FOR MITIGATION

The following preliminary recommendations are based on interpretations made from the limited
site investigation data obtained to-date. If at any stage of the demolition/construction works,
contamination or a potential for such contamination is identified that is different to that presented
within this report, all of the following should be reviewed and the advice of a Geoenvironmental
Specialist sought immediately.

6.1 Recommended Further Works –“Main Investigation”

Potential geoenvironmental risks are presented across the site with varying degrees of
contamination in all phases (soil, leachate and groundwater) in relation to its historic industrial
uses. Potential pollutant linkages have been confirmed with regard to risk to human health and
controlled waters and further investigation is required across the site, with remedial action likely
required.

Following demolition of the existing buildings on the site, a detailed ‘main investigation’ in
accordance with BS:10175 is required and considering the historic sources present, exploratory
holes and laboratory testing on a 25m grid or less will be required to adequately characterise the
soil and groundwater chemistry and satisfy the planning authority. This will include investigation in
the areas not accessed as part of this ‘exploratory investigation’ e.g. the scrap yard, chemical
store, areas currently occupied by buildings.

The findings of the ‘main investigation’ will enable the design team’s proposed remediation
strategy to be further developed and refined to ensure that the identified risks to human health
and controlled waters are effectively addressed (which will require subsequent verification and
validation). Supplementary investigations may be required in areas of concern to inform the
remediation stage.

The above will be required to address the requirements of the ground related planning conditions
imposed by the Local Planning Authority (Application No: 14/00430/DCI) and to allow the
development to proceed.

The risks and required works relative to individual receptors is discussed in the following sections.

6.2 Risks to Health

6.2.1 Asbestos

Fibres of asbestos (chrysotile, amosite and crocidolite) have been consistently identified in the
Made Ground across the site. Possible evidence of asbestos containing materials have also been
noted in the buildings present at the site and an asbestos waste transfer station is currently
present.
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The asbestos will pose a potential risk to construction workers and the any nearby general public
during the proposed clearance and demolition works. A potential risk may also be posed to site
end users due to its confirmed presence within the soils, however this may be mitigated by the
recommended capping layer (see Section 6.2.3).

Prior to any further works at the site (demolition, earthworks, construction or exploratory) we
recommend that the advice of an appropriately qualified asbestos specialist should be sought to
confirm the risk to end users and construction workers. An Asbestos Management Plan Report will
likely be required at the site and further specialist sampling and testing to delineate the area
impacted may be required prior to the clearance works. Testing may also be required subsequent
to the undertaking of the works to validate that no on-going risk is proposed to end users.

The following sections assume that the asbestos risk will be successfully assessed and/or
mitigated.

6.2.2 Unexploded Ordnance (UXO)

Reference to available mapping data (see Appendix D) indicates Cardiff is an area designated to
have a high potential risk of unexploded World War 2 ordnance. The docklands in particular where
subject to several air raids and a detailed previous investigation as part of the ARUP desk study
(Ref: 14/9145, Appendix E) concluded that an unexploded bomb may be present within the site
boundary (UXB 254).

The device was indicated to the fall on the Curran Steel Foundry which was formerly present
adjacent to the northern site boundary extending into the north west portion of the site (see Figure
5). Based on the available evidence it was deduced that the unexploded bomb fell beneath a later
western extension (1941) of the foundry, which is located within the Phase 1 development
boundary considered within this report. A plan of the probable location is presented in Appendix
D). To our knowledge, all attempts to locate the unexploded bomb have been unsuccessful.

In high-risk regions, further action to mitigate UXO risk is considered essential. Prior to any further
exploratory, excavation or construction works a specialist should be appointed to confirm the risks
posed and the mitigation measures required in accordance with current guidance.
Mitigation/precautionary measures may include:

 Development of an appropriate Health and Safety Plan based on Risk Assessments and
Method Statements. All personnel should be informed of the potential risk of encountering
a UXO;

 Non-intrusive geophysical surveying by an organisation trained in ordnance detection prior
to commencement of any future works;

 Full time supervision and non-intrusive geophysical surveying during all future exploratory
works in areas deemed to pose a sufficient risk;

 Supervision and precautionary surveying during the construction stage of the development.
Particular where piled foundations are used.

The above will be confirmed by the appointed specialist, and the recommendations should be
observed as part of all future works at the site.
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6.2.3 Site End Users

Preliminary laboratory testing of the Made Ground soils has indicated elevated levels of Arsenic,
Chromium, Lead, Nickel, PAHs and TPHs. The significantly elevated levels of some of the
determinands (PAHs) have the potential to cause significant harm to end users considering the
exposure scenario. We cannot discount the presence of other shallow soils of the same
contamination status across the site considering the significant previous industrial uses.

Based on the preliminary information available, it is likely that a capping layer will be required.
600mm of suitable material should be introduced to the non-hardstanding areas as a cover
system together with a suitable geotextile layer placed at the base of the imported material. In
areas of hardstanding the pollutant linkage will be further broken by the concrete/tarmac
surfaces; however a 600mm cover of sub-base/granular fill is still likely to be required to protect
against future changes in site layout.

The sourcing, transportation and placement of the capping layer should be designed, supervised,
and validated by an appropriate geoenvironmental specialist.

In accordance with BS:10175 and considering the historic sources present, laboratory testing on a
25m grid or less will be required to adequately characterise the Made Ground chemistry and
satisfy the planning authority that a 600mm capping layer is adequate.

6.2.4 New Service Connections

The current water industry guidance for the suitability of pipe materials on potentially
contaminated sites (Blackmore et al, 2010) has conservative requirements and it is likely, based
on this guidance, that the levels of contaminants on site may prevent the use of plastic pipework.
We recommend that enquiries are made to the local water authority to confirm their requirements
for underground service materials for this development.

6.2.5 Risk to Construction and Maintenance Workers

Short term risks (i.e. to construction workers) are generally poorly understood within the industry,
certainly when compared to the volume of research undertaken on long term risks.

Due to the elevated levels of metals and hydrocarbons identified, in accordance with best practice,
we recommend prevention of exposure to the soils to mitigate any potential health risks. This will
comprise overalls, boots, gloves etc. to prevent dermal exposure and washing facilities to prevent
ingestion (i.e. at lunch-times). These controls must be strictly implemented at this site.

The recommendations contained within the Health and Safety Executive Document: Protection of
Workers and the General Public During the Development of Contaminated Land should be
implemented (ISBN: 011885657X).

The potential UXO risk will also need to be confirmed and the appropriate mitigiation measures
employed during the construction works to ensure no risks are posed to workers during
excavation/piling works (see Section 6.1.2).
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6.2.6 General Public

As above, provided the risks associated with the asbestos present within the Made Ground are
mitigated, we do not anticipate any significant risks to the general public from the development of
the site.  Careful dust control measures should be adopted during construction to minimise the
risk to the general public.

6.3 Risks to Controlled Waters

6.3.1 Preliminary Assessment

Whilst no formal controlled water risk assessment has been carried out, preliminary assessment
has been made as part of this investigation. In summary:

Potential Historical Contamination Sources
 Potentially contaminative industrial land uses have been identified at the site from

historical evidence including; Foundries, scrap yards, engineering works, railway land,
waste transfer stations etc.;

 Significant historic filling has occurred at the site consisting of colliery spoil and industrial
waste;

 Several potential point source (historic fuel tank) have been identified on the site;

Existing Contamination Sources
 Significant Made Ground (approximately between 5 and 8m below ground level) has been

identified at the site;
 Some visual and olfactory evidence of potential contamination has been noted (see

Section 5.1);
 Contamination in both the soil and groundwater phases has been identified during the

investigation by laboratory testing (metals, PAH’s and TPH’s).

Potential Receptors
 Investigation has potentially identified 2no. groundwater bodies at the site. A shallower

perched water body within the Made Ground and a deeper groundwater body within the
Glaciofluvial Deposits. Groundwater is also likely to exist within the Mercia Mudstone
bedrock;

 The aquifers are classified as follows: Tidal Flat Deposits (Secondary Undifferentiated),
Glaciofluvial Deposits (Secondary A Aquifer) and Mercia Mudstone Bedrock (Secondary B
Aquifer);

 Thicknesses of fine grained Tidal Flat Deposits have been encountered beneath the Made
Ground in some of the exploratory holes, however it is not persistent across the entire site.
As a result, the perched water and the underlying Secondary A aquifer may be in hydraulic
continuity and any contamination present within the Made Ground could impact the quality
of the deeper aquifer.

 The groundwater quality is likely to be generally reduced in the vicinity due to the industrial
history of the area and regional filling works to allow the creation of a development
platform.
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 The Rifer Taff is situated approximately adjacent to the west boundary. The River channel
has been heavily modified and as a result the chemistry of the surface water has not been
characterised as part of the water frame work directive. The river is likely in hydraulic
continuity with the groundwater beneath the site.

Based on the information above a high risk to controlled waters is presented by the identified
contamination. The following section summarises the works required to assess these and confirm
the potential remedial requirements.

6.3.2 Recommended Further Works – Controlled Waters Risk Assessment (CWRA)

In-organic and organic contaminants have been identified in the soil, and groundwater phases. A
detailed Level 3 controlled waters risk assessment (CWRA) is required to assess the risks posed to
the identified controlled waters receptors and the remedial action required.

Considering the elevated levels encountered across the remainder of the site and the historical
industrial legacy in the area, wholescale remediation of the perched water body and Secondary A
Aquifer is unlikely. However, further sampling will be required to confirm this with suitable
confidence, as part of the CWRA.

Prior to commencement of the controlled waters risk assessment the existing monitoring
installations should be removed and grouted up to ensure they are no longer acting as a potential
vertical pathway for any contamination.

A new network of boreholes should then be constructed across the site in accordance with
BS:10175 to allow a detailed hydrogeological assessment to be undertaken – these works should
be undertaken as soon as practically possible - the prime purpose is to confirm the proposed
reactive barrier design and alignment. The Controlled Waters Risk Assessment should consider
and include:

 Targeting of point sources (e.g. tanks) to assess the lateral extent of contamination
plumes;

 Careful design of response zones to allow discrete sampling of individual aquifers and to
assess their interconnectivity. This will allow an assessment of the vertical distribution of
any contamination;

 Selection of appropriate sampling techniques to ensure sample validity and accuracy;
 Selection of an appropriate testing suite considering the identified potential sources of

contamination;
 In-situ monitoring of quality parameters to assess the potential for natural attenuation;
 Assessments of conductivity for risk assessment;
 Detail groundwater level monitoring to assess gradients and general flow within the

independent water bodies (Made Ground and Glaciofluvial Deposits);
 Surface water sampling of the River Taff;
 Inspection of surface water drainage beneath the site and the monitoring of any outfalls

discharging to the River Taff;
 Level 1, 2 and 3 remedial targets risk assessments to quantify the risk posed to identified

controlled waters.
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Once remedial targets are derived for the soils and groundwater and areas of are concern
identified the proposed remedial strategy can be further refined.

An integrated remedial approach has been developed by the design team with the aim of ensuring
the contaminated soils/groundwater do not continue to present on-going sources of contamination
and a potential risk to controlled waters. This will be verified and validated to ensure that the
works undertaken are effective in the long term.

The remedial works will be designed to robustly satisfy both the regulators and the client’s
statutory requirements and will be agreed prior to implementation.

6.4 Risks from Ground Gas

Prior to development a programme of ground gas monitoring will be required at the site to
characterise the risk posed and the necessary mitigation measures required to be incorporated
into the proposed residential development. A minimum of 6no. visits will be required over a period
of 12 weeks.

6.4.1 Risk to the Development – Degradation of Organic Material

A preliminary risk assessment and site characterisation has been carried out in relation to a
source, pathway and target methodology. The likelihood and severity of an event is considered as
part of the risk assessment process and in accordance with C665, the hazard (potential effect)
associated with explosion/asphyxiation is severe. The occurrence is considered of high likelihood
with regard to thick and extensive Made Ground. A very high risk potential risk to the development
is present considering the proved sources and end use of the site.

6.4.2 Risk to the Development – Radon

The site lies in an area identified by the BRE as of no risk from radon.  No further precautions are
required to mitigate the risk.

6.4.3 Risk to Construction and Maintenance Workers

The potential presence of elevated levels of methane, carbon dioxide and depleted oxygen in the
Made Ground could pose a risk to construction workers, and lead to asphyxiation in confined
spaces.  All excavations should be treated as confined spaces and suitable precautions taken
prior to man entry.

Particular care will be required for works in the area of former fuel tanks or areas of chemical
storage due to the presence of potentially significant vapours.
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6.5 Risks to Property

6.5.1 Japanese Knotweed/Himalayan Balsam

At the time of the site inspection, no evidence of Japanese Knotweed/Himalayan Balsam was
identified on the site during the site works.

Further inspections will be undertaken as part of all future works.

6.5.2 Sulphate Attack on Buried Concrete

Due to the potential risks to foundations and sub-structures an assessment of the concrete
protection required to mitigate sulphate attack is recommended in accordance with BRE SD1
(2005).
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7.0 REMEDIAL STRATEGY

7.1 Conclusions and Recommendations

This site, as with almost the entirety of the surrounding developed land has undergone significant
historical development and been used for many decades for a variety of industrial uses. Sites of
this nature are able to be fully developed when supported by appropriately designed remedial
measures.

The robust Preliminary Risk Assessment and supporting Exploratory Investigation findings have
provided information to assist in characterising the major contamination hazards affecting the
site, and permit detailed design of a robust main investigation and outline remedial options.

We consider that the information contained within this report is suitable to permit the demolition
and site clearance works, which will then allow full access for the detailed investigation works to
be implemented enabling the proposed integrated remediation strategy to be further developed
and refined.

7.2 Main Investigation – Detailed Characterisation and Remedial Design

Following demolition of the existing buildings on the site, a detailed ‘main investigation’ in
accordance with CLR11 is required. The main investigation will be undertaken in conjunction with
the proposed ‘watching brief’ as summarised in the Outline Remediation Strategy documentation
previously submitted to NRW and the local authority.

Considering the historic sources present, exploratory holes and laboratory testing on a 25m grid or
less will be required to adequately characterise the soil and groundwater chemistry and satisfy the
planning authority. These will be positioned to target historic and current contaminative features
and to delineate areas of concern. Figure 8 provides a plan of the proposed exploratory holes,
provides reasoning for their positioning and lists some design information to be considered during
construction (e.g. response zones, target depth) and for laboratory testing of soils and
groundwater undertaken subsequently. It is acknowledged that localised supplementary
investigation works may be required to target potential hazards warranting better understanding,
as revealed by the main investigation.

Investigation of the shallow soil zone will consist of extensive trial pitting, and this will include
investigation in the areas not accessed as part of this ‘exploratory investigation’ e.g. the scrap
yard, chemical store, areas currently occupied by buildings. Qualitative (visual and olfactory) and
semi-quantitative analysis (P.I.D.) will be utilised through the works to aid delineation of areas of
concern.

A detailed Level 3 controlled waters risk assessment (CWRA) will be undertaken to further
assess/confirm the risks posed to the identified controlled waters receptors. A new network of
boreholes should be constructed across the site in accordance with BS:10175 to allow a detailed
hydrogeological assessment to be undertaken.
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The Controlled Waters Risk Assessment should consider and include:
 Targeting of point sources (e.g. tanks) to assess the lateral extent of contamination

plumes;
 Careful design of response zones to allow discrete sampling of individual aquifers and to

assess their interconnectivity. This will allow an assessment of the vertical distribution of
any contamination;

 Selection of appropriate sampling techniques to ensure sample validity and accuracy;
 Selection of an appropriate testing suite considering the identified potential sources of

contamination;
 In-situ monitoring of quality parameters to assess the potential for natural attenuation;
 Assessments of conductivity for risk assessment;
 Detail groundwater level monitoring to assess gradients and general flow within the

independent water bodies (Made Ground and Glaciofluvial Deposits);
 Surface water sampling of the River Taff;
 Inspection of surface water drainage beneath the site and the monitoring of any outfalls

discharging to the River Taff;
 Level 1, 2 and 3 remedial targets risk assessments to quantify the risk posed to identified

controlled waters.

Once remedial targets are derived for the soils and groundwater and areas of concern are
identified the proposed remedial strategy can be further refined.

Utilising the borehole network, a programme of ground gas monitoring will be required at the site
to characterise the risk posed and the necessary mitigation measures required to be incorporated
into the proposed residential development. A minimum of 6no. visits will be required over a period
of 12 weeks. The gas risk will also need to be confirmed post-completion of any remedial works to
ensure the ground gas regime has not changes and the prescribed mitigation measures are
sufficient.

Due to the potential risks to foundations and sub-structures an assessment of the concrete
protection required to mitigate sulphate attack will be undertaken in accordance with BRE SD1
(2005).

The findings of the ‘main investigation’ will enable the design team’s proposed remediation
strategy to be further developed and refined to ensure that the identified risks to human health
and controlled waters are effectively addressed (which will require subsequent verification and
validation). Supplementary investigations may be required in areas of concern to inform the
remediation stage.
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7.3 Summary of Initial Remedial Options

It is considered that the prime components of the design team’s proposed remediation strategy will
include:

 A protective imported clean capping layer to external development areas (for the protection of
human health);

 Gas protection measures to buildings (for the protection of property and human health);
 Localised spot treatment and/or removal where a concentrated zone of elevated soil

contamination is identified (for the protection of human health and controlled waters);
 The installation of a reactive barrier system (for the protection of controlled waters and to

control environmental liabilities to offsite receptors).

Measures such as these are frequently incorporated to allow suitable development of industrial legacy
sites such as this and will require verification and regulatory approval post completion.
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