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1.0 INTRODUCTION 
 

Wolf Minerals (UK) Ltd (Wolf) has retained SLR Consulting Limited (SLR) to prepare an 
Environmental Permit (EP) application for a Mineral Processing Facility (MPF) at the 
Drakelands Mine, Devon. The Drakelands mine (formerly known as Hemerdon Mine) 
comprises an open pit, MPF, mining  waste facility (MWF) and associated infrastructure.  
This application relates solely to the MPF. 

 

In accordance with Environment Agency (EA) guidance a Non-Technical Summary has been 
prepared that provides an explanation of exactly what is being applied for, the regulated 
facilities and the key technical standards and control measures that will be implemented. 

 

1.1 Existing Permissions & Cumulative Impacts 
 

The MPF already has planning permission. An application for a revised permission to 
incorporate a reduction kiln has been submitted along with an Environmental Statement1. 

 

An EP for the MWF at the site was granted by the Environment Agency (EA) in December 
2013 (ref: EPR/FB3639RK/A001). The application for the MWF was supported by several 
technical assessments, including a Dust Risk Assessment and Management Plan2 that 
considered the cumulative impact on air quality of the entire mine complex, (including the 
open pit, the MPF and the MWF). It was concluded that emissions from the combined site 
activities would not give rise to unacceptable impact on air quality. 

 

The facility also has a several licenses and consents for water discharge & abstraction. 
 

1.2 Site Location and Setting 
 

The MPF is within an area characterised by quarrying and mining operations. The city  
centre of Plymouth is located approximately 10km to the south west, with the suburban town 
of Plympton approximately 3km to the south west, as shown on Drawing 001. The nearest 
occupied residence is approximately 800m from the MPF. 

 

The environmental site setting is further illustrated on Drawing 003, Sources, Pathways and 
Receptors and Drawing 004, Cultural and Natural Heritage within 10km. 

 

1.3 Site History 
 

The discovery of tungsten at Hemerdon dates back to 1867. However, mining for tungsten  
at the site only commenced in 1919 following an increase in demand as a result of the First 
World War. Further mining activities were carried out during the Second World War. 

 

In the 1980s a comprehensive feasibility study was completed by a joint venture company 
comprising Hemerdon Mining and Smelting Ltd (HMSL) and AMAX; an American mining 
company. A pilot plant was constructed and large scale test work was undertaken. Planning 
consent to establish a mine at Hemerdon was granted in 1986. However, due to a fall in the 
value of tungsten at this time, the mine was not developed. 

 

 

1 SLR January 2014. Wolf Minerals Drakelands Mine, Plymouth. Volume 1 Planning Statement. 
Volume 2A & 2B Environmental Statement. Planning Application for……the inclusion of a reduction 
kiln within the processing plant…. 
2 Dust Risk Assessment and Management Plan, SLR Consulting Ref: 412.01939.00004, July 2013 
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In 2007, Wolf signed an option agreement for the mineral rights and the right to take a 40 
year lease. 

 

2.0 PROPOSED PERMITTED ACTIVITIES 
 

The main activities to be undertaken at the Drakelands MPF comprise:- 
 

• Primary, secondary and tertiary crushing and screening of mineral ore; and 

• Processing of mineral ore to produce a non-ferrous mineral concentrate 
 

The facility will process ore to produce non-ferrous mineral concentrates that will be  
exported overseas for subsequent processing into non-ferrous metal. Mineral concentrates 
produced will comprise tungsten as Wolframite and tin as Cassiterite. 

 

Mined mineral will be size reduced by crushing. Size reduced mineral ore will then enter the 
main process building, where a series of physical processes including dense media 
separation and froth flotation will be undertaken. These processes will reduce and separate 
the mineral to produce a mineral pre-concentrate. The pre-concentrate will then undergo 
heat treatment (reduction) to enable final separation by magnetic processes into the different 
product streams (concentrate) as below. 

 

Crushing and screening will reduce the size of the ore for subsequent processing. Crushers 
and screens will incorporate systems to contain and prevent nuisance dust releases. 

 

Wastes from the MPF will include emissions to air from fuel combustion, mineral drying, heat 
treatment and flue gas treatment (scrubbing). Solid wastes from mineral separation will be 
treated and thickened and managed via the MWF. The MWF will return water to the MPF for 
re-use. Minor solid waste streams will be disposed of offsite at a suitable licensed facility. 

 

The process will be a net importer of water to be re-used in a largely ‘closed-loop’ system. A 
Water Treatment Plant (WTP) will optimise the process water quality by preventing the build- 
up of dissolved and suspended solids. 

 

3.0 MINERAL PROCESSING FACILITY 
 

The majority of the processing equipment will be located within a single processing building. 
 

Equipment and operations within the main process building will comprise Trommel Scrubber, 
Dense Media Separation, Fines Circuit Treatment, Cyclones, Spirals, Screens, Grinding 
Mills, Flotation, Dryers, Reduction Kiln, Gravity Tables, Magnetic Separators, Abatement 
Plant and Product Storage. 

 

Primary, Secondary and Tertiary Crushers with associated infrastructure will be located 
within separate buildings. Conveyors connecting these buildings will be covered. 

 

Other equipment at the site which will not be located within buildings will include: 

• Feed & Floats Bins; 

• Raw Water & Process Water Storage Tank(s); 

• Thickener/Clarifier with slurry/solids pumped to MWF; 

• Water Treatment Plant: reagent storage, treatment, thickening, and solids disposal; and 

• General purpose tanks/fuels etc. 
 

Figure 1 provides a flow diagram of the main components of the MPF including the water 
cycle and emissions to air and as solid and liquid waste. 
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Further details on the design and operation of the Mineral Processing Facility are provided in 
the Best Available Techniques Document which forms Section 7 of this Environmental 
Permit application reference 412.01939.00003/BATOT. 

 

4.0 ENVIRONMENTAL PERMITTING REGULATIONS 
 

With the adoption of the Industrial Emissions Directive (IED) into UK regulations the 
Environment Agency (EA) has identified that the MPF is adopted in the UK via Part A(1) of 
Chapter 2 Section 2.1(a) of Schedule 1 of the Environmental Permitting Regulations and 
applies to all metals types, including ferrous or non-ferrous metals processes, as follows: 

 

Production & Processing of Metals 

• Section 2.1 Part A (1) (a), Roasting or sintering metal ore, including sulphide ore, or 
any mixture of iron ore with or without other materials. 

 

The Reduction Kiln within the MPF is considered to be the Stationary Technical Unit (STU). 
Directly Associated Activities (DAA) serving STU are shown in Table 1. 

 

Table 1: Directly Associated Activities 

Activity Classification Description 
 

Crushers and screens internal to MPF. Would 
otherwise be Section 3.5 Part B activity 

Dense Media Separation 
(DMS) Circuit 

Primary Secondary Grinding Scavenger circuit. DMS 
carrier cyclones, screens, grinding mill, etc. 

Rougher Middling Cleaner circuit. Spirals & Gravity 
Fines Circuit DAA Tables Cyclones etc. 

Concentrate Regrind DAA Screens & Grinding Mill 

Flotation DAA Froth Flotation and frother chemicals 

Rotary Dryer DAA Diesel/LPG fired part using recovered heat 

LIMS & HIMS: magnetite, wolframite & cassiterite 
separation with final tin drying (listed below) & storage 

Tin Dryer DAA Small unit for tin (cassiterite) concentrate drying 
 

Abatement Plant 
 

Primary & Secondary 
Crusher 

Rotary Dryer Baghouse & 
Emission Stack 

Kiln Cyclone & Thermal 
Oxidiser 

Kiln Scrubber & Emission 
Stack 

Closed building at negative pressure with bag filter to 
elevated release vent. 

Bag filters to prevent particulate release with 
particulate returned to product stream. 

Oxidise residual CO & Volatiles to reduce emissions 
to air 

Arsenic capture, ferric stabilisation & dust prevention. 
Residue recovered for offsite disposal. 

Dissolved & solids removal; water recycled. Solids 

Water Treatment Plant DAA dewatered for suitable offsite licensed disposal. 
Section 5.4 Part A1 activity. 

Waste Solids & Coarse 
Rejects 

Thickened Solids & tailings streams via Mine Waste 
Facility with water returning to MPF. 

 

 

Listed DAAs serving the STU (Table 2) include: a) certain operations that would normally be 
regulated by the Local Authority as a Part B activity for the control of emissions to air under 
Section 3.5 Part B, ‘Crushing and Screening’; and b) activities regulated by the EA under 
Section 5.4 Part A1, ‘Non-Hazardous Waste (water) Disposal’. 

Crushing & Screening DAA 

DAA 

Product Separation DAA 

DAA 

DAA 

DAA 

DAA 

DAA 



 

 

Surface Water 

(MPF) 

Hydrogen Peroxide 

Ferric Chloride 

Caustic Soda 

Polyacrylamide 

Flocculant 

Raw Water 

Tank 

Process 

Water 

Water 

Treatment 

plant 
Solids (Cake) Gypsum plus Ferric 

Arsenate & Iron for Offsite Disposal 

Ferro Silicon Carrier 

DMS 

Collector Frother 

Activator 
Evaporation Evaporation 

ROM 

Pad 

Crush & 

Screen 

Waste 

Solids 

Coarse Rejects 

Washing 

Classification 

Slimes Hydrated Lime 
 
 

 
Ferric Sulphate & 

Sulphuric Acid 

Polyacrylamide 

Flocculant 

Stabilise 

Neutralise 

Thickener 

Pumped Pipeline 

Mine Waste Facility 

Top up 

Surface Water (MWF) 

Sediment Ponds 

Tory Pond 

Tin 

Concentrate 

Tungsten 

Concentrate 

 
Scrubber 

 
Fines Circuit 

 

Magnetic 

Separation 

 
Kiln 

 
Flotation 

 

Concentrate 

Regrind 

 
Dryer 
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Figure 1: Process Flow Diagram - Mineral Processing Facility 
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processes. Sets Arsenic limit as 1mg/Nm3 

 

5.0 KEY TECHNICAL STANDARDS 
 

The following key technical standards are appropriate to the application and have informed 
the application documents: 

 

Table 2: Key Technical Standards 

Ref. No. Title Application 

How to comply with your environmental permit, 
v6 June 2013 

H1 Overview document, Annex A, v2.1 
December 2011 & software tool, v2.4 

Site Condition Report guidance & templates, v3 
April 2013 

Non - Ferrous Metals and the Production of 
Carbon and Graphite 

How to comply with your environmental permit. 

Additional guidance for: mining waste operations 

Statutory guidance for quarry processes. 
September 2012 

Statutory guidance for mineral drying and cooling. 
September 2012 

Drafting application documents 

Drafting H1 assessment - fugitive and point 
source emissions 

Drafting Site Condition Report 

 
Part A1 – Refining, melting, roasting. 

 
Mineral waste only. General information only. 

Part B Activities, Emissions to Air as Dust etc from 
general quarry and minerals processes. 

Part B Activities, Emissions to Air as Dust etc. 

SGN 4.03 Inorganic Chemicals (production of metal oxides) 
Part A1 – No direct relevance to ore concentrate

 

Guidance for the Recovery & Disposal of 
Hazardous and Non-Hazardous Waste 

Part A1 - Standards of operation & environmental 
performance for waste management 

BREF (2001) 
Feb 2013 (Draft) 

 
BREF (2009) 

Best Available Techniques (BAT) Reference 

Document for the Non-Ferrous Metal Industries 

Best Available Techniques (BAT) Reference 
Document for Management of Tailings & Waste- 
Rock in Mining Activities 

General guidance on techniques and benchmarks 
for environmental protection and pollution control 

General guidance on techniques and benchmarks 
for environmental protection and pollution control 

 
 

6.0 TECHNICAL ASSESSMENTS 
 

A number of technical assessments and reports have been prepared in support of this 
Environmental Permit application to demonstrate that the proposed activities will not give  
rise to unacceptable impact on the natural and human environment. 

 

6.1 Site Condition Report 
 

A Site Condition Report (SCR) has been prepared to record the environmental condition of 
the site prior to activities being undertaken under the conditions of the Environmental Permit. 
The SCR is in place so that on surrender of the Permit it can be demonstrated that the 
activities carried out under the conditions of the Permit have had no detrimental impact on 
the condition of the soil and water environments at the site. 

 

The SCR and associated baseline environmental reports are included as Section 5 of this 
application, reference 412.01939.00003/SCR. 

 

6.2 H1 Environmental Risk Assessment 
 

A qualitative H1 Amenity and Accident Risk Assessment (Annex a) is enclosed in Section 6 
of this application. This has considered odour, noise, fugitive emissions, dust, releases to 

H1 

H5 

ERP 1.00 

EPR 2.03 

EPR 6.14 

PGN 3/08(12) 

PGN 3/18(12) 

S5.06 
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water, litter, mud, birds, vermin and insects, and potential for accidents and incidents 
potentially arising from the operation of the MPF. The assessment concludes that with the 
implementation of the specified risk management measures, potential hazards from the 
proposed development are not likely to be significant. 

 

A quantitative assessment of potential effects on water and air and aspects such as energy 
use, waste management, global warming potential, etc. has also been undertaken using the 
Environment Agency’s H1 software tool methodology. This is also included in Section 6, 
reference 412.01939.00003/H1 and key aspects are described below. 

 

6.3 Air Quality Assessment 
 

An Air Quality Assessment undertaken in accordance with H1 guidance, incorporating H1 
screening and a subsequent detailed atmospheric dispersion modelling, predicts that 
environmental concentrations of emissions to air from the MPF reduction kiln and dryers 
abatement plant will remain below the respective environmental assessment levels for the 
protection of the environment. 

 

The Air Quality Assessment also incorporates the cumulative assessment of dust impacts for 
the entire mine site, which was undertaken as part of the application for the MWF. The 
conclusions from this assessment are that the in-combination effects of all the activities at 
the site will not give rise to an unacceptable impact on air quality. 

 

The air quality assessment is included as Appendix C of the H1 Assessment and described 
in Section 6 of this application document. 

 

6.4 Water Quality Assessment 
 

There are no trade or effluent discharges to sewer or surface water. Water is used in 
processing and mineral handling. Water is largely recycled but there is a small water loss 
due to evaporation and solid waste disposal. This is made-up from raw water storage. 

 

6.5 Waste Assessment 
 

Solid wastes are almost entirely unwanted mineral that is extracted with the ore. During 
processing this is removed, washed and returned to the MWF (Section 1.1). Small amounts 
of process waste are generated from water treatment. These are stored separately and 
removed to a licensed facility for disposal. 

 

6.6 Noise Assessment 
 

A detailed noise assessment provided with the Environmental Statement submitted with the 
planning application has concluded that noise limits that are currently imposed by the current 
planning consent will not be exceeded at any time by the proposed MPF. Noise assessment 
is included as Appendix C of the H1 Assessment (Section 6 of the EP application). 

 

6.7 Best Available Techniques and Operating Techniques 
 

A Best Available Techniques and Operating Techniques (BATOT) report has been prepared 
in support of this application. 

 

Activities defined as Installations are required to conform to best available techniques (BAT) 
requirements. The essence of BAT is that the selection of techniques to protect the 
environment should achieve an appropriate balance between the environmental benefits 
they bring, and the costs to implement them. In addition, it should be demonstrated that no 
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significant pollution is caused by an assessment of the environmental impact of emissions 
from the activity as a whole. 

 

The BATOT report is an integrated document which describes both the operating techniques 
that will be implemented at the facility to ensure compliance with the conditions of the  
Permit, and also demonstrates compliance with BAT where applicable. 

 

The report has been drafted to satisfy the requirements of Environment Agency Guidance 
(where applicable), as outlined in Table 2. 

 

The BAT/OT report comprises Section 7 of this application, reference 
412.01939.00003/BATOT. 

 

7.0 MONITORING 
 

Wolf will implement a comprehensive monitoring programme to ensure that operations do 
not give rise to unacceptable impact on human health or the environment. The monitoring 
will include a computerised process monitoring system, routine inspections of all plant and 
equipment, monitoring of both point source and fugitive air emissions, together with daily 
monitoring for amenity and accident risk. 

 

The monitoring regime will enable Wolf to assess the performance of the abatement systems 
and facilitate early identification of any potential environmental impacts. 

 

8.0 MANAGEMENT 
 

The operation of the Drakelands MPF will be undertaken in accordance with Wolf’s 
Integrated Management System that will include the requirements for quality, occupational 
health, environment and safety into a comprehensive set of procedures. The objective is to 
ensure that operations at the MPF are undertaken without causing harm to human health or 
the environment. 

 

The management system will ensure that appropriate technical management is in place at 
the MPF and that technical development and training of staff is provided. 

 

Operational management procedures will ensure that: 

• The risks that the activities pose to the environment are identified; 

• The measures that are required to minimise the risks are identified; 

• The activities are managed in accordance with the management system; 

• Performance against the management system is audited at regular intervals; and 

• The Environmental Permit is complied with. 
 

Details on the Wolf management system which are enclosed as part of this application 
(Appendix B2_1 of the application forms) comprise: 

• Environmental Policy; 

• Environmental Management System summary; and 

• Summary of Safety Management System; 
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9.0 CONCLUSION 
 

The overall conclusion from the studies undertaken as part of this application is that there is 
unlikely to be a significant environmental impact as a result of the Drakelands MPF. 

 

Wolf is fully committed to ensuring the highest standards are met and will undertake its 
activities in a manner consistent with best industrial practices in accordance with the 
company’s management system and the requirements of the EP. 

 

10.0 CLOSURE 
 

This report has been prepared by SLR Consulting Limited with all reasonable skill, care and 
diligence, and taking account of the manpower and resources devoted to it by agreement 
with the client. Information reported herein is based on the interpretation of data collected 
and has been accepted in good faith as being accurate and valid. 

 

This report is for the exclusive use of Wolf Minerals (UK) Limited; no warranties or 
guarantees are expressed or should be inferred by any third parties. This report may not be 
relied upon by other parties without written consent from SLR. 

 

SLR disclaims any responsibility to the client and others in respect of any matters outside  
the agreed scope of the work. 


