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Mr Zafar Malik is proposing the construction of a six storey building
comprising circa 47 apartments with associated underground car parking and
associated facilities. The site is located on the corner of Agate Street and
Pearl Street, Splott. It is centred on a National Grid Reference of 318650
176440 and is roughly rectangular in shape, occupying a plan area of
approximately 0.17 hectares / 1,700m2.
The 1880 map shows the site occupied by several terrace houses which front
onto Pearl Street and Agate Street. By 1919-1920 edition the southern corner
of the site is occupied by a picture theatre. The 1938 edition then shows the
whole site to be occupied by Splott Cinema. This building was demolished in
2017.
The site is underlain by rocks of the Mercia Mudstone Group, which are
Triassic in age. They comprise structureless red mudstones, stiff clays,
siltstones and sandstones. Superficial glaciofluvial sheet deposits are
recorded to overlie the Mudstone. Given its history, made ground in the form
of demolition material is anticipated to be present across the site.
All determinants except for lead in TP01 at 0.20m and TP02 at 0.60m and
dibenzo(ah)anthracene in TP01 at 0.20m were found to be below their
respective guideline values. Asbestos in the form of Chrysotile was found in
three samples from TP02 at 0.20m, TP04 (Stockpile) and TP05 at 0.70m.
Leachate testing has found the Lead to be below guideline values. A
concentration of 0.02ug/l of dibenzo(ah)anthracene was detected in the
sample from TP01 at 0.20m.
Given the nature of the development a large amount of the impacted material
will be removed with the excavation of the under-croft car park. To protect site
end users the remaining area of the site will need to be capped. The capping
should consist of the proposed building (where levels are not reduced) and
hard standings. In landscaped areas the capping should consist of 600mm of
suitable inert topsoil and subsoil over a no dig barrier.
All materials excavated should be managed and stored appropriately in a
controlled manner to ensure protection of site construction workers and
neighbouring site users, and to prevent the transfer of contamination to other
areas of the site.
Any movement and transfer of materials on site should be documented in
materials management plan, in accordance with ‘CL:AIRE Definition of
Waste: Development Industry Code of Practice (DoW CoP)’.
Excavated made ground may be disposed of at landfill. Prior to disposal
classification of the material will need to be completed in accordance with
Environment Agency protocol detailed in ‘Technical Guidance WM3 – Waste
Classification - Guidance on the Classification and Assessment of Waste’.
Waste transfer and disposal must be undertaken by an authorized person. A
waste transfer note must accompany each load and records should be
maintained for inspection if required.
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SECTION 1 Introduction and Proposed Development
Mr Zafar Malik is proposing the construction of a six-storey building comprising circa
47 apartments with under-croft car parking and associated facilities. The site is
located on the corner of Agate Street and Pearl Street, Splott.
WM Clarke Limited are the Consulting Structural and Civil Engineers for the
development.
A geotechnical and geo-environmental site investigation was carried out on 5th
October 2017. This comprised 10 machine excavated trial pits (TP01 to TP10). The
trial pits were dug with a JCB 3cx backhoe excavator.
The fieldworks were supervised by Terra Firma (Wales) Limited.
Drawing 01 shows the site location and Drawing 02 illustrates the location of the
exploratory holes. Drawing 03 shows the proposed layout.
During the investigation, samples of in-situ soils were retrieved and tested, and a
human health risk assessment was performed.
Contaminants of concern are those that were found to exceed their residential
threshold level. All determinants except for lead in TP01 at 0.20m and TP02 at 0.60m
and dibenzo(ah)anthracene in TP01 at 0.20m were found to be below their
respective guideline values. Asbestos in the form of Chrysotile has also been found
in three samples from TP02 at 0.20m, TP04 (Stockpile) and TP05 at 0.70m.
Lead was found to be at concentrations of 450mg/kg and 590mg/kg above the
guideline value for a residential development without plant uptake of 310mg/kg.
Dibenzo(ah)anthracene was found to be at concentrations of 0.49mg/kg above the
guideline value for a residential development without plant uptake of 0.31mg/kg.
Terra Firma (Wales) Limited has subsequently been retained by Mr. Zafar Malik to
produce a Remediation Strategy for this development.
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1.1

Limitations and Exceptions

Mr. Zafar Malik has requested that a Remediation Strategy is prepared, detailing any
remedial steps which needs to be undertaken to render the site fit for its intended
use.
This report has been prepared for the sole internal reliance of Mr. Zafar Malik and its
design and construction team. This report shall not be relied upon or transferred to
any other parties without the express written authorisation of Terra Firma (Wales)
Limited. If an unauthorised third party comes into possession of this report, they rely
on it at their peril and the authors owe them no duty of care and skill. The report
represents the findings, opinions of experienced geo-environmental, and
geotechnical consultants. Terra Firma (Wales) Limited does not provide legal advice
and the advice of lawyers may be required.
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SECTION 2 Site Summary
2.1

Past Site Uses
•
•
•

2.2

Terraced Housing
Theatre - southern corner of site
Cinema later occupies whole site

Geology

The ground conditions encountered by the exploratory holes can in general be
summarised as shown in Table 2.1.

Table 2.1 Summary of Ground Conditions
Depth (m)

Thickness (m)

Stratum

GL

-

0.30/2.20

MADE GROUND: (Loose), grey brown, very
clayey SAND and GRAVEL with cobbles and
boulders. Contains brick, concrete, ceramic,
timber, slate (Demolition Rubble).

0.30/2.20

- >2.00/3.30

0.30/2.20

VARAIBLE NATURAL: (Loose), brown, clayey
SAND and GRAVEL / (Medium dense becoming
dense), brown, slightly clayey very sandy
GRAVEL / Soft to firm, brown, slightly sandy
gravelly CLAY with common cobbles (Medium
dense), brown, slightly clayey very sandy
GRAVEL with common cobbles / (Medium dense
to dense), brown, sandy GRAVEL with common
cobbles and boulders / (Medium dense to dense),
brown, gravelly SAND with common cobbles and
boulders
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2.3

Ground Gas

There are no active or historical landfills within 250m of the site.
Made ground in the form of building rubble material is present in relation to the
demolition of the former building which occupied the site. Made ground on site is a
potential source of ground gas.
However, no biodegradable material was
encountered within the demolition material. Furthermore, the majority of the made
ground will be removed to construct underground car parking. Consequently, there
will be insignificant risk of ground gas.

2.4

Radon

No radon protection measures are required for the development.

2.5

Human Health and Environmental Risk Assessment

During the intrusive investigation 10 small disturbed soil samples were taken from
across the site and were sent to the laboratories of Derwentside Environmental
Testing for chemical analysis. The samples were analysed for a range of heavy
metals, inorganics and organics, as well as asbestos.
Contaminants of concern are those that were found to exceed their residential
threshold level. All determinants except for lead and dibenzo(ah)anthracene were
found to be below their respective guideline values, Asbestos was also recorded.
Lead was found to be at concentrations of 450mg/kg and 590mg/kg, in TP01 at
0.20m and TP02 at 0.60m, above the guideline value for a residential development
without plant uptake of 310mg/kg. Leachate testing has found the lead to be below
guideline values.
Dibenzo(ah)anthracene was found to be at concentrations of 0.49mg/kg, in TP01 at
0.20m, above the guideline value for a residential development without plant uptake
of 0.31mg/kg. There are no guideline values available for dibenzo(ah)anthracene
and the laboratory detection limit of 0.01ug/l was used. A concentration of 0.02ug/l
was detected in the sample from TP01 at 0.20m. The effects of dilution and
attenuation would render this insignificant. Consequently, the aquatic environment is
not considered to be at risk.
Asbestos in the form of Chrysotile was found in three samples from TP02 at 0.20m,
TP04 (Stockpile) and TP05 at 0.70m.
An asbestos risk assessment was undertaken in Terra Firma report 14419 Nov 2017
which suggested that the levels of chrysotile posed an acceptable risk.
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SECTION 3 Mitigation Measures During Site Works
3.1

Protection of Human Health

Construction workers are potentially at risk from dermal contact with site soils,
ingestion of soil/soil dust and inhalation of soil dust and asbestos fibres from ACMs.
Neighbouring site users and passers-by are potentially at risk from inhalation of soil
dust and asbestos fibres.
Robust health and safety risk assessments and method statements should be drawn
up prior to commencement of site activity.
Standard PPE equipment such as gloves and goggles will be effective in mitigating
most risks, but equipment such as FFP3 masks for protection against asbestos fibres
may be necessary when dealing with surface soils with asbestos. Advise on the
most appropriate PPE and other necessary protection measures should be sought
from a specialist.
Dampening down of soils is likely to prove the most effective method of control.
Similarly, appropriate measures should be taken for any materials being transported
off site to prevent dust migration, ensuring cover of materials within the lorries and
provision of wheel wash facilities if necessary. Advise on protection measures
should be sought from a specialist.
Emergency contingencies should be defined prior to commencement of site works.
COSHH Assessment will also be required as part of the health and safety
assessment.

3.2

Protection of the Environment

There are not considered to be any risks to the aquatic environment.
During the remediation and construction period, there is a risk to the environment/
adjacent sites from spills, de-watering, excavations, moving contaminated soil,
drainage misconnections, discharges of perched groundwater to local surface waters
or the ground, runoff from construction materials and/or exposed ground, wheel
washings and oil or chemical spills.
A drainage plan should be devised, identifying manholes to prevent pollutants
accidentally reaching surface water sewers. Temporary drainage measures may
need to be put in place.
The contractor(s) must strictly adhere to the Pollution Prevention Guidelines for
Working at Construction and Demolition Sites (PPG6).
This publication gives both advice and guidelines which should be followed with
regards to the planning and preparation of site works, site drainage, delivery and
storage of construction materials, the management of waste, good housekeeping
particularly to prevent runoff of silt and other fines into nearby water courses,
refuelling, concrete and what to do in the event of an emergency.
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3.2

Protection of the Environment (Continued)

Within the documentation prepared by the contractor(s), the following information
should be provided, but not limited to:
•
•
•
•
•
•
•

Project Description
Key participants/contractor(s)
Technical procedures
Phasing of works and approximate timescales
Site plans to scale
Details of consents or license needed
Emergency contingencies

In addition, the following precautions should also be taken.
•
•
•
•
•
•
•
•
•

All potential chemicals and associated risks and emergency procedures for
spills/leaks should be considered in a site risk assessment and the details
provided to all site employees
Any potential pollutant materials or chemicals/detergents used on site should
be stored in suitable containers, with clear labelling.
Any oil or hazardous substance containers and associated pipe works should
be enclosed within a bund.
Care taken during delivery of materials, with correct supervision and labelling
detailing the substance and its quantities.
All delivery drivers should be informed of procedures and restrictions
Any materials on delivery should be covered to ensure no spillage from the
vehicle.
Any detergents, paints, chemicals etc should not be allowed to be discharged
into surface drains or water courses
Washing out and cleaning of concrete/cement plant should be carried out in a
contained area with adequate measures to collect all run-off water.
Security and prevention of vandalism, especially of oil drums/containers.
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SECTION 4

4.1

Remedial Measures For The Protection of Future Site
Users

General

Future residential site users may be put at risk from contaminated soils through
dermal contact and ingestion during any future digging and through ingestion and
inhalation of fugitive soil dust or asbestos fibres. However, the majority of the site will
be laid to hardstanding and no residential gardens are intended for the site.
Given the nature of the development a large amount of the impacted material will be
removed with the excavation of the under-croft car park. To protect site end users the
remaining area of the site will need to be capped. The capping should consist of the
proposed building (where levels are not reduced) and hard standings. In soft
landscaped areas the capping should consist of 600mm of suitable inert topsoil and
subsoil over a no dig barrier.
Imported soils should be validated as suitable prior to use and the capping thickness
verified. Documentation of the no-dig barrier installation will also be required. This
information should be compiled into a validation report for submission and review by
Cardiff City Council.
Clean material should be placed along service runs.
It is recommended that the stockpiles are covered by sheeting or for the longer term
they can be seeded.
If works are to be undertaken on the stockpile’s precautions should be employed.
The advice of an asbestos specialist will be required and as a minimum the following
precautions should be employed:
•
•
•
•

Dust suppression and measures to dampen the material
Suitable PPE for site workers
Air monitoring on the site boundary
Personal air monitors (for a time to determine actual personnel / fibre
interaction)

If during the development works any other unexpected ground conditions or evidence
of contamination is found, inspection by a geo-environmental engineer should be
made, and any required testing or investigation carried out prior to continuation of
works.
Installation of new potable water pipes should be in accordance with UK Water
Industry Research publication ‘Guidance for the Selection of Water Supply Pipes to
be Used in Brownfield Sites (Report 10/WM/03/21)’.
The approved remediation scheme must be fully undertaken in accordance with its
terms prior to the occupation of any part of the development unless otherwise agreed
in writing by the Local Planning Authority. The Local Planning Authority must be
given two weeks written notification of commencement of the remediation scheme
works.
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4.1

General (Continued)

Within 6 months of the completion of the measures identified in the approved
remediation scheme, a verification report that demonstrates the effectiveness of the
remediation carried out must be submitted to and approved in writing by the Local
Planning Authority.
If contamination is found at any time when carrying out the approved development
that was not previously identified it must be reported in writing within 2 days to the
Local Planning Authority, all associated works must stop, and no further development
shall take place unless otherwise agreed in writing until a scheme to deal with the
contamination found has been approved. An investigation and risk assessment must
be undertaken and where remediation is necessary a remediation scheme and
verification plan must be prepared and submitted to and approved in writing by the
Local Planning Authority. Following completion of measures identified in the
approved remediation scheme a verification report must be submitted to and
approved in writing by the Local Planning Authority. The timescale for the above
actions shall be agreed with the LPA within 2 weeks of the discovery of any
unsuspected contamination.

4.2

Backfill of Excavations

Any topsoil (natural or manufactured), or subsoil, to be imported shall be assessed
for chemical or other potential contaminants in accordance with a scheme of
investigation which shall be submitted to and approved in writing by the Local
Planning Authority in advance of its importation. Only material approved by the Local
Planning Authority shall be imported. All measures specified in the approved scheme
shall be undertaken in accordance with the relevant Code of Practice and Guidance
Notes.
Subject to approval of the above, sampling of the material received at the
development site to verify that the imported soil is free from contamination shall be
undertaken in accordance with a scheme and timescale to be agreed in writing by the
LPA.
For all imported material, details of the source and/or supplier should be provided,
and chemical certification should also be given where possible.
Verification of imported soil materials will need to be confirmed in accordance with a
recognised protocol such as ‘Requirements for the Chemical Testing of Imported
Materials for Various End Uses and Validation Cover Systems’ published by the
Welsh Land Contamination Working Group.
This publication specifies that laboratory chemical analysis of representative samples
of the soils will be required in addition to any taken at source. The number of
representative samples required for analysis is dependent on the volume of each
source soil. For a volume between 20m3 and 250m3 four samples will should be
taken. For a volume greater than 250m3, 4 samples per 250m3 should be taken, per
source.
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4.2

Backfill of Excavations (Continued)

All samples should be analysed for the substances listed in Table 4.1 below.

Table 4.1 Determinants and Guideline Values for
Imported Capping Soils
Determinant

Comparable Guideline Value
(mg/kg)

Source

Arsenic
Cadmium
Chromium III
Chromium VI
Boron
Copper
Lead
Mercury
Nickel
Selenium
Zinc
Cyanide
Phenol (1% SOM)
pH (acidity)
Asbestos
Speciated PAH
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(123cd)pyrene
Dibenzo(ah)anthracene
Benzo(ghi)perylene

37
11
910
6
290
2400
200
40
180
250
3700
8
120
Not detected
2.5% SOM
5.6
420
510
400
220
5400
560
1200
11
22
3.3
93
2.7
36
0.28
340

CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
C4SL
CIEH
CIEH
CIEH
CIEH
CLEA
CIEH
-

1% SOM
2.3
170
210
170
95
2400
280
620
7.2
15
2.6
77
2.2
27
0.24
320

6% SOM
13
920
1100
860
440
11000
890
2000
13
27
3.7
100
3.0
41
0.3
350

CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH
CIEH

Table Notes
•
CLEA –Generic Residential soil guideline values (SGVs)
•
CIEH - Residential Generic Assessment Criteria (GAC) provided by Land Quality
Management Limited
•
C4SL – Category 4 Screening Levels

It should be noted that the substances in soil should not be leachable to
unacceptable levels, thereby presenting a risk to the aquatic environment.
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4.2

Backfill of Excavation (Continued)

Any aggregate (other than virgin quarry stone) or recycled aggregate material to be
imported shall be assessed for chemical or other potential contaminants in
accordance with a scheme of investigation which shall be submitted to and approved
in writing by the Local Planning Authority in advance of its importation. Only material
approved by the Local Planning Authority shall be imported. All measures specified in
the approved scheme shall be undertaken in accordance with the relevant Code of
Practice and Guidance Notes.
Subject to approval of the above, sampling of the material received at the
development site to verify that the imported material is free from contamination shall
be undertaken in accordance with a scheme and timescale to be agreed in writing by
the LPA.
Table 2 of ‘Requirements for the Chemical Testing of Imported Materials for Various
End Uses and Validation Cover Systems’ identifies materials which are exempt from
testing. This includes naturally sourced materials such as quarry stone if they have
an accompanying British Standards certification.
Any site won material including soils, aggregates, recycled materials shall be
assessed for chemical or other potential contaminants in accordance with a sampling
scheme which shall be submitted to and approved in writing by the Local Planning
Authority in advance of the reuse of site won materials. Only material which meets
site specific target values approved by the Local Planning Authority shall be reused.

4.3

Potable Water Supply

All pipes must be designed to appropriate UK Water Industry Research guidance;
Guidance for the Selection of Water Supply Pipes to be used in Brownfield Sites,
UKWIR Report Ref: 10/WM/03/21.
If these guidelines are exceeded along the route of the proposed pipe, specialist pipe
materials should be employed. The local water authority should be consulted at this
stage.
All details of the water pipes to be installed should be provided to the Local Authority
for approval prior to installation.

4.4

Management and Disposal of Excavated Materials

A large amount of the made ground will be removed with the excavation of the undercroft car park.
All materials excavated should be managed and stored appropriately in a controlled
manner to ensure protection of site construction workers and neighbouring site users,
and to prevent the transfer of contamination to other areas of the site.
Any movement and transfer of materials on site should be documented in materials
management plan, in accordance with ‘CL:AIRE Definition of Waste: Development
Industry Code of Practice (DoW CoP)’.
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4.4

Management and Disposal of Excavated Materials (Continued)

Excavated made ground may be disposed of at landfill.
Prior to disposal
classification of the material will need to be completed in accordance with
Environment Agency protocol detailed in ‘Technical Guidance WM3 – Waste
Classification - Guidance on the Classification and Assessment of Waste’.
Waste transfer and disposal must be undertaken by an authorized person. A waste
transfer note must accompany each load and records should be maintained for
inspection if required.
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SECTION 5 Verification and Validation Works
Terra Firma is the appointed Environmental Consultant and will verify that the
remediation works have been carried out to the satisfaction of the authorities and
client.
Following completion of the works, Terra Firma will compile a verification report
demonstrating the completion and effectiveness of the works set out in the
Remediation Strategy.
The Verification Report should include, but not limited to, the following:
1.
2.

3.
4.
5.
6.
7.
8.

A record of any areas where made ground is removed (service runs, under roads
etc).
If made ground is disposed of off-site, a record of the volume removed, from
which areas and details of the receiving landfill. Transfer tickets should be
retained.
If excavated made ground is to be retained on site the CL:AIRE materials
management plan should be provided.
A record of the number of imported soil sources and their respective volumes
Details of the source and supplier of all imported soils
Chemical test certificates for imported soils where available from the provider
Chemical test data for all imported soils as sampled at source (if possible) and
on site
Details of the source and volume of any imported stone/aggregate
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