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1. INTRODUCTION
1.1

Background

E3P has been commissioned by Gerald Eve LLP to undertake a detailed Phase I and II GeoEnvironmental Site Investigation for the Black Cat Fireworks site and surrounding agricultural
land.
This report is required to determine potential contaminated land liabilities, remediation
requirements and geotechnical engineering works that will be required as part of the proposed
development for a proposed low rise residential development.
The scope of work the following elements:
Review of historic information;
Desk study;
Design of suitable intrusive ground investigation;
Window sample probeholes with and construction of environmental monitoring
installations;
Deep cable percussive boreholes;
Mechanically excavated trial pits;
In-situ geotechnical testing;
Chemical & geotechnical laboratory analysis;
Groundwater monitoring;
Ground gas monitoring;
Contamination risk assessment & conceptual site model;
Geotechnical assessment & interpretation; and,
Factual and interpretive reporting.
1.2

Proposed Development

E3P understands that the owners of Black Cat Fireworks are seeking to divest their
Huddersfield site with a view to a future low rise residential development with associated
adopted estate roads and utility infrastructure.
1.3

Objectives

The objectives of the Geo-Environmental Investigation are to:
Review historical plans, geology, hydrogeology, site sensitivity, flood-plain issues, mining
records and any local authority information available in order to complete a Desk Study in
line with Environment Agency (EA) document Model Procedures for the Management of
Contaminated Land (Contaminated Land Report 11 (CLR11));
Undertake a preliminary stage of sampling and analysis to provide an overview of
environmental issues identified;
Assess the implications of any potential environmental risks, liabilities and development
constraints associated with the site in relation to the future use of the site and in relation
to off-site receptors;
Assess the geotechnical information and provide preliminary recommendations in relation
to foundations, pavement construction and floor slabs; and,

Page 9 of 57
IMS Ref: QR010-2

Black Cat Fireworks
Phase I & II Geo-Environmental Assessment
February 2018

Provide recommendations regarding future works required.
1.4

Previous Reports

The following reports have previously been completed for the site:
Gaia Tech – Phase I Environmental Site Assessment, Black Cat Fireworks Ltd. Ref: Report
No. 151862.610.00, dated September 2013.
The pertinent points of the Gaia Tech report have been included within Section 6.0 of this
report.
1.5

Limitations

The limitations of this report are presented in Appendix I.
1.6

Confidentiality

E3P has prepared this report solely for the use of the Client and those parties with whom a
warranty agreement has been executed, or with whom an assignment has been agreed.
Should any third party wish to use or rely upon the contents of the report, written approval
must be sought from E3P; a charge may be levied against such approval.
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3.4

Anecdotal Information

The following information has been obtained from an internet search:
Standard's history began in 1891, when it was founded by James Greenhalgh in Huddersfield.
Due to expansion, in 1910 the firm moved to its current site in Crosland Hill, where during the
First and Second World Wars, the company produced munitions for the war effort.
In 1959 the company floated on the Stock Market and a period of domination in the UK
fireworks industry began, with many retailers having to wait several years for an account with
the company. In 1988 Standard bought Brocks Fireworks Ltd. This led to all firework activity
being transferred to the Huddersfield site making Standard one of the largest employers in the
Yorkshire region with over 500 workers.
In 1998 Standard were purchased by China-based Black Cat Fireworks, bringing an end to
production in the UK. The Standard brand is now one of several trading names of Black Cat
in the UK, with the former Standard offices now the UK headquarters for Black Cat.
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4.9

Preliminary Geotechnical Assessment

Based on the desk study information, the following geotechnical assessment has been made:
Existing buildings will require demolition with all relict foundations grubbed out prior to the
construction of the proposed development;
A number of historically infilled quarries are present within the site boundary which are
potential sources of deep Made Ground. Investigation will be required in order to assess
these and undertake in-situ geotechnical testing to determine the likely foundation solution
for plots in these areas; and,
The site has topographical variances and in order to construct low rise residential
development, significant earthworks may be required to create a level development
platform.
4.10

Unexploded Ordnance

The regional unexploded bomb risk map from Zetica indicates that the site is in an area at
moderate to high risk from possible Unexploded Ordnance (UXO) resulting from the Second
World War. (Zetica, 2014).
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6. PREVIOUS REPORTS
Pertinent points from the previously completed Gaia Phase 1 Environmental Site Assessment
are as follows:
The approximately 35-acre site is owned by Black Cat Fire Works (BCF) and is developed
with multiple buildings which include an office building and various types of warehousing
buildings and containers all of which are utilized solely for storage and distribution
purposes.
BCF uses the site for the storage and distribution of fireworks. It also incinerates fireworks
that are returned by customers and which cannot be reused or reprocessed. The site is
licensed under the Manufacture and Storage of Explosives Regulations, 2005 (License
No.X1/411/22854) to store up to 5½ thousand tons of explosive material.
The manufacture of fireworks ceased at the site 1997 since when fireworks have been
imported from China for distribution within the UK. BCF is a registered Control of Major
Accident Hazards (COMAH) site.
The site has been used as a fireworks factory since it was purchased in 1910. From the
1850s it had been worked as a sandstone quarry and covered over 100 acres.
During the Second World War the site was used for the manufacture of flashes and flares
for the army. It was indicated that all the production for the army was pyrotechnically-based
and did not include the production of munitions.
A release of approximately 3,000 litres of diesel fuel from a pipeline associated with a
former aboveground storage tank (AST) occurred in 2006. However, a subsequent
intrusive investigation and monitoring programme did not identify any contamination
associated with perched groundwater in the vicinity of the release.
The Ordnance Survey topographic map of the area indicates that the site is located at an
approximate elevation of 235 meters above mean sea level (amsl). The site slopes to the
east, south and northwest, very steeply in certain areas.
Borehole records for the neighbouring abstraction wells on Crosland Heath Golf Course
(west) and the Johnsons Wellfield Quarry (south) indicate the sandstones of the Rough
Rock to be approximately 30m in thickness. Beneath the sandstone are a series of
interbedded shales and gritstones which form part of the Millstone Grit Series.
Prior site investigations determined that shallow groundwater at the site was encountered
at depths of between 17.6 and 18.7 meters below ground surface (bgs).
The nearest large surface watercourse is the River Colne, situated approximately 1 km
to the north of the site flowing from the southwest towards the northeast.
Groundwater abstraction wells which were installed close to the site at the Crosland Heath
Golf Course and the Johnson Wellfield Quarry abstract water from a deep aquifer at depths
between approximately 176 and 223 meters bgl.
An electrical substation is located adjacent to the east perimeter fence line. It was indicated
that the substation and its transformers were the property of the local utility and that BCF
did not have access to this building.
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10. TIER I QUALITATIVE CONTAMINATED LAND RISK ASSESSMENT
E3P has undertaken a Tier 1 qualitative risk assessment to determine if any potential
contaminants within the underlying soils and groundwater pose an unacceptable level of risk
to the identified receptors.
10.1

Human Health Risk Assessment

At a Tier 1 stage the long term (chronic) human health toxicity of the soil has been assessed
by comparing the on-site concentrations of organic and inorganic compounds with reference
values published by the EA (Contaminated Land Exposure Assessment (CLEA) Soil Guideline
Values (SGV)) and where absent, Generic Assessment Criteria (GACs) published by
LQM/CIEH (2nd edition).
The results of this comparison have been summarised within Table 10.1 (overleaf).
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Referring to Table 10.1, the results of this direct comparison indicates that the data exceeds
the screening criteria for a residential end use for the following contaminants:
Arsenic
Lead
Nickel
Copper
Naphthalene
Benzo(a)Anthracene
Chrysene
Benzo(b)Fluoranthene
Benzo(a)Pyrene
Dibenzo(a,h)Anthracene
Hydrocarbon Fractions C16-C21
Chrysotile
Amosite
The laboratory analysis confirms the assessment within the initial conceptual site model that
the main constituents of concern were likely to be Asbestos, PAHs, hydrocarbon compounds
and heavy metals.
Selected samples of the Made Ground soils were tested for Potassium and Strontium (nonradioactive), often used in the manufacture of fireworks. No screening criteria is available;
however, a maximum concentration of 6800mg/kg (WS101) was identified for Potassium and
a maximum concentration of 410mg/kg (WS101) was identified for Strontium. These compare
with typical site values of between 880mg/kg and 1400mg/kg for Potassium and values of
between 34mg/kg and 74mg/kg for Strontium. WS101 is therefore likely to be a hotspot.
Samples of the soils in the vicinity of the AST and UST were submitted for chemical analysis.
No elevated concentrations were identified.
Asbestos in the form of loose Chrysotile fibres and Amosite fibres has been identified in the
granular Made Ground. Positive samples from WS117, WS124, TP108a and TP135 have
been quantified and all samples returned a value of <0.001%.
In relation to these exceedances, the following can be determined:
The main exposure pathways based on the Tier I exceedances are:
1.
2.
3.
4.
5.

Soil Ingestion
Vapour Inhalation (Indoor)
Dermal Contact and Ingestion
Consumption of Homegrown Vegetables
Fibre / Dust Inhalation

The exceedances for all determinands are associated with shallow Made Ground deposits
(<0.70m) and within two distinct areas of the site; northern sector (WS101, WS208, TP108,
WS110 and WS134) and southern sector/former landfill (WS117, TP134, TP135). The
asbestos identified within the WS215 in the far northeast agricultural area was associated
with deep Made Ground.
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Risk Assessment and Mitigation
All of the identified elevated metal concentrations have primary exposure pathways related to
dermal contact and ingestion of soils, inhalation of particulates and consumption of homegrown vegetables. The risk to chronic human health associated with the elevated
concentrations on inorganic heavy metals, non-volatile PAH and TPH compounds can be
mitigated through the installation of a suitable cover system in all proposed private gardens,
landscaping and Public Open Space to remove any potential for direct exposure to impacted
soils.
The specific design and installation process for the appropriate cover systems will be clearly
defined within the Site remediation & Enabling Works Strategy, however industry best practice
(as outlined within BRE 465) will require the following minimum depths of certified clean cover:
Private Gardens where home-grown vegetables can be cultivated – 600mm
Landscaped areas within private dwellings – 300mm
Public Open Space – 300mm
With regards to the elevated naphthalene, this presents a potential volatilisation to indoor air
risk. These elevated concentrations have only been identified within localised areas of the
site. Therefore, during a process of cut fill enabling works, these hotspots should be delineated
and impacted soils either removed and disposed off-site or treated so that they can be retained
on-site in an area of low future sensitivity.
Asbestos in the form of chrysotile and amosite has also been identified within localised areas
in shallow Made Ground deposits. No visual signs of ACM were encountered during the
Ground Investigation, as only trace fibres are present within these localised soils, a process
of hotspot excavation with placement of impacted soils at depth beneath proposed plots (to
be piled) may be undertaken to ensure they pose no unacceptable risk to the future site users.
To assist in understanding where impacted soils may be placed within the context of a future
residential development, an Asbestos Conceptual Site Model is presented below:
Figure 10.1

Asbestos Impacted Soil Conceptual Site Model

Chemical analysis of the natural sandy deposits have identified these soils to be acceptable
for use as subsoil within the proposed garden areas, however further chemical validation
samples will be required to confirm this. Chemical analysis of the natural topsoil deposits
would suggest that these soils would be suitable for use within the proposed garden areas.
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11. GEOTECHNICAL ASSESSMENT
11.1

Proposed Development

E3P understands that the owners of Black Cat Fireworks are seeking to divest their
Huddersfield site with a view to a future low rise residential development with associated
adopted estate roads and utility infrastructure.
11.2

Summary of Ground Conditions

Made Ground
Made Ground deposits were generally encountered within former quarried areas and in
smaller localised areas to a maximum depth of 7.80mbgl in CP101, although in general Made
Ground was encountered to a depth of less than 2.00m bgl.
Made Ground deposits comprise a reworked topsoil of dark brown, gravelly fine to medium
sand with sandstone and rare brick in the majority of locations.
Deeper Made Ground deposits generally comprise dark brown gravelly fine to medium sand
with gravel of sandstone, brick and ash or yellow brown gravelly fine to medium sand with
sandstone and brick.
Drift
Drift deposits were encountered within the majority of exploratory hole locations with the
exception of locations where the full depth of Made Ground could not be proven or where the
Made Ground directly overlies the bedrock.
The drift deposits generally comprise gravelly fine to medium SAND or sandy GRAVEL with
gravel and cobbles of angular sandstone bedrock.
Thin bands of stiff brown sandy CLAY were encountered in localised areas beneath the
granular drift deposits. Drift deposits were encountered to a maximum depth of 5.45m.
Solid
The solid bedrock geology was encountered between 0.50m and 8.25m bgl and comprises
light brown SANDSTONE.
11.3

Site Preparation

The site should be cleared and any vegetation below areas of proposed development stripped
in accordance with Series 200 of the Specification for Highway Works. This should include:
Roots present below the footprint of proposed structures and infrastructure should be
grubbed out and the resulting void infilled with suitable compacted engineered fill;
Demolition of all existing buildings and removal of all concrete hardstanding;
Redundant services should be sealed off and grubbed out and replaced with suitable
compacted engineered fill; and,
Buried structures and old foundations have been encountered on site. These should be
excavated from below the proposed development foot print with the resulting void
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11.12 Further Works
Based on the findings of the intrusive site investigation, the following additional works are
recommended to be completed in due course:
Plot Specific Foundation Schedule (upon receipt of the final development levels);
Arboriculture Survey;
Materials Management Plan;
Geotechnical Earthworks Strategy (Infrastructure).
Remediation & Enabling Works strategy; and
Full three dimensional earthworks Cut / Fill Model.
11.13 Construction Activity and Inspection
The following activities and inspections should be incorporated in to the site works:
Due to the variability of the soils at the site it is recommended that sufficient allowance is
made for the inspection of formation and sub formations to foundations and pavement
construction;
Excavations where access is required should be subject to a risk assessment from a
competent person and where appropriate mitigation measures such as benching back the
sides or use of support systems in accordance with CIRIA R97 utilised;
Where access to confined spaces is required appropriate mitigation measures should be
addressed within the Construction Stage Health and Safety Plan. Particular account
should be taken of the gas results; and,
The presence of potential contamination and mitigation measures should be addressed as
part of the Construction Stage Health and Safety Plan and should include measures to
design out the risks, reduce their impact and finally the use of Personnel Protective
Equipment (PPE).

Page 57 of 57
IMS Ref: QR010-2

Black Cat Fireworks
Phase I & II Geo-Environmental Assessment
February 2018

APPENDIX I
LIMITATIONS
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1.

This report and its findings should be considered in relation to the terms of reference and objectives agreed
between E3P and the Client as indicated in Section 1.2.

2.

For the work, reliance has been placed on publicly available data obtained from the sources identified. The
information is not necessarily exhaustive and further information relevant to the site may be available from
other sources. When using the information it has been assumed it is correct. No attempt has been made to
verify the information.

3.

This report has been produced in accordance with current UK policy and legislative requirements for land and
groundwater contamination which are enforced by the local authority and the Environment Agency. Liabilities
associated with land contamination are complex and requires advice from legal professionals.

4.

During the site walkover reasonable effort has been made to obtain an overview of the site conditions.
However, during the site walkover no attempt has been made to enter areas of the site that are unsafe or
present a risk to health and safety, are locked, barricaded, overgrown, or the location of the area has not be
made known or accessible.

5.

Access considerations, the presence of services and the activities being carried out on the site limited the
locations where sampling locations could be installed and the techniques that could be used.

6.

Site sensitivity assessments have been made based on available information at the time of writing and are
ultimately for the decision of the regulatory authorities.

7.

Where mention has been made to the identification of Japanese Knotweed and other invasive plant species
and asbestos or asbestos-containing materials this is for indicative purposes only and do not constitute or
replace full and proper surveys.

8.

The executive summary, conclusions and recommendations sections of the report provide an overview and
guidance only and should not be specifically relied upon without considering the context of the report in full.

9.

E3P cannot be held responsible for any use of the report or its contents for any purpose other than that for
which it was prepared. The copyright in this report and other plans and documents prepared by E3P is owned
by them and no such plans or documents may be reproduced, published or adapted without written consent.
Complete copies of this may, however, be made and distributed by the client as is expected in dealing with
matters related to its commission. Should the client pass copies of the report to other parties for information,
the whole report should be copied, but no professional liability or warranties shall be extended to other parties
by E3P in this connection without their explicit written agreement there to by E3P.

10. New information, revised practices or changes in legislation may necessitate the re-interpretation of the report,
in whole or in part.
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TERMS
AST

Above Ground Storage Tank

SGV

Soil Guideline Value

BGS

British Geological Survey

SPH

BSI

British Standards Institute

TPH CWG

BTEX

Benzene, Toluene, Ethylbenzene, Xylenes

SPT

Separate Phase Hydrocarbon
Total Petroleum Hydrocarbon
Working Group)
Standard Penetration Test

CIEH

Chartered Institute of Environmental Health

SVOC

Semi Volatile Organic Compound

CIRIA

Construction Industry Research Association

UST

Underground Storage Tank

CLEA

Contaminated Land Exposure Assessment

VCCs

Vibro Concrete Columns

CSM

VOC

Volatile Organic Compound

WTE

Water Table Elevation

DWS

Conceptual Site Model
Dense Non-Aqueous Phase Liquid (chlorinated
solvents, PCB)
Drinking Water Standard

m

Metres

EA

Environment Agency

km

Kilometres

EQS

Environmental Quality Standard

%

Percent

GAC

General Assessment Criteria

%v/v

Percent volume in air

GL

Ground Level

mb

Milli Bars (atmospheric pressure)

GSV

Gas Screening Value

l/hr

Litres per hour

HCV

Health Criteria Value

µg/l

Micrograms per Litre (parts per billion)

ICSM

Initial Conceptual Site Model
Light Non-Aqueous Phase Liquid (petrol, diesel,
kerosene)
Not Detected

ppb

Parts Per Billion

mg/kg

Milligrams per kilogram (parts per million)

ppm

Parts Per Million

DNAPL

LNAPL
ND

3

(Criteria

LMRL

Lower Method Reporting Limit

mg/m

NR

Not Recorded

m bgl

Milligram per metre cubed
Metres Below Ground Level

PAH

Polycyclic Aromatic Hydrocarbon

m bcl

Metre Below Cover Level

PCB

Poly-Chlorinated Biphenyl

mAOD

Metres Above Ordnance Datum (sea level)

PID

Photo Ionisation Detector

kN/m2

Kilo Newtons per metre squared

QA

Quality Assurance

µm

Micro metre

SGV

Soil Guideline Value
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APPENDIX III
DRAWINGS

