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1. Summary of Remediation Methods to Be Used 

The onsite operations will comprise: - 

1. Physical Processing Pre-treatment – Segregation, screening and separation of large granular 

inclusions and homogenisation of incoming soils prior to further treatment, using various 

mechanical and manual separation methods, as appropriate. 

2. Bioremediation - The biological treatment of soils contaminated with organic compounds 

resulting in changes to the chemical composition of the waste to a less hazardous state. 

3. Compound physical-chemical methods, comprising:  

a. Stabilisation/solidification – The treatment of contaminated materials to reduce 

contaminant mobility through modifications to the physical and chemical matrix 

properties, so significantly reducing the availability and mobility of contaminants, 

thereby much reducing the hazardous properties of the material. Usually involving 

addition of cementitious binders.  

b. Reagent Mixing - the addition of oxidants/reductants or specific binding compounds 

to degrade organic contaminants unsuitable for treatment by bioremediation, or to 

make metals for example less hazardous. May be undertaken as a stand-alone 

treatment or as a pre-treatment to a) above. 

c. Methods for the treatment of invasive weed propagules – part of the Pre-treatment. 

Various combinations of mechanical/manual physical segregation and chemical 

inactivation of residual vegetative propagules following offsite pre-treatment.  May 

be undertaken as a stand-alone treatment, or as a pre-treatment to a) and b) above. 

The following sections will cover the details of operation of these processes at the site. 
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2. Specified Waste Management Operations 

Details of the proposed treatments, main processing plant and equipment and the materials to be 

used are presented in the following sections.  Risk Assessments for these operations are provided in 

Appendix D. They have been used to derive the risk mitigation measures provided in the following 

sections of the working plan. 

2.1 Physical Separation (pre-processing step) 

Physical separation methods to be employed will include wet/dry mechanical screening/separation 

and hand segregation. The purpose of this is for: 

i) the removal of large inclusions such as concrete foundation fragments, building bricks, etc. 

that may physically impede further processing and unnecessarily increase the bulk and 

heterogeneity of the material (e.g. for onward treatment), and  

ii) removal of undesirable material such as metal fragments, reinforcing bar, plastics, timber, 

asphalt lumps etc. that are frequently present in brownfield soils as granular contaminants. 

iii) If chrysotile asbestos cement fragments are present these will be removed using similar 

techniques but under a separate protocol of separation and storage. 

Physical processing will be employed as a pre-processing step before other treatments to improve 

mixing and homogeneity and to reduce volume and improve the acceptability of soil for recycling.  

Where the physical inclusions themselves result in a hazardous waste classification, as in the case of 

asbestos cement fragments and asphalt lumps containing coal tar, then any requirement for onward 

treatment will be assessed on the basis of laboratory test results following physical separation.  

Where the inclusions are of suitable material such as concrete and brick, this will be temporarily stored 

then crushed to a suitable aggregate grade and recycled for local use.  Recoverable materials such as 

metals will also be recycled. Where material such as asbestos cement, asphalt lumps, plastic, etc are 

unsuitable for recovery, these will be removed by licensed carriers to suitably licensed disposal 

facilities.  The volumes of these materials following segregation will be much lower than for the 

unsegregated soil, so this will represent a step-change in the sustainability of contaminated soil 

management in Cornwall. 
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Table 1a. Physical Separation Equipment 

Equipment Activity 

Mobile belt screener Heavy 

duty, incline belt feed, 

three-way. E.g. 

Powerscreen Warrior 1400 

• Separation for incoming material into two or three size 

fractions; homogenisation of incoming materials. 

Mobile picking belt • Manual removal of granular contaminants – allows for 

visual inspection following mechanical screening. 

Air separator unit • May be installed on belt conveyor for the removal of light 

plastics. As required. 

Loading Shovel • Loading the hopper for the screener; forming stockpiles; 

clearing conveyors, etc. 

Dump truck • Delivery and removal of materials to/from the pre-

treatment area. 

Wet/dry mobile trommel 

screen 

• Replaces the three-way belt screener in limited 

circumstances where wet or dry operated rotary 

trommel may be more efficient. 

Skips (various sizes, 

covered/open as 

appropriate) 

• Temporary storage of oversized materials that are not 

suitable for on-site treatment or recycling, prior to their 

removal form site 

CAR 2012-compliant 

asbestos bags and 

containers 

• Temporary storage of chrysotile cement asbestos 

fragments where these are present in received material 

and require removal prior to further treatment.  

Removed fragments to be consigned from site in 

accordance with CAR 2012 and Haz Waste requirements. 

LDPE sheeting and fabric 

tarpaulins 

• To cover the piles under treatment, when required,  to 

prevent evaporation and ingress of moisture and protect 

from rainwater runoff. LDPE sheets will be weighted to 

prevent wind blow. 
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Table 1b. Physical Separation Materials 

Material Application 

Screener finger bar • Space size from 50mm - 75mm, dependant on particulate 

sizes and moisture content 

Screener Mesh • 10 -40mm slot or square size mesh, dependant on 

particulate sizes and moisture content 

2.2 Bioremediation 

The purpose of bioremediation is to exploit the natural ability of soil microorganisms (bacteria, 

microfungi, etc) to degrade organic contaminants such as diesel, petroleum and polyaromatic 

hydrocarbons to harmless molecules. Although this degradation does occur in the ground, the low 

oxygen levels present, along with restricted nutrient availability, often mean that this is a very slow 

process, operating over timescales inconsistent with the redevelopment of land. 

By excavating soils, pre-processing to improve handling and structure and mechanically agitating to 

increase the flow of oxygen into the micropore structure of the soil, the natural rates of degradation 

can be increased many-fold. Addition of nutrients increases the rates of bioremediation and further 

reduces the final contaminant concentrations following treatment.  It may be found that the 

microorganisms naturally present in soil from a particular site are not well adapted to degrade the 

contaminants present and under these circumstances it is advantageous to introduce cultures of 

naturally-occurring (i.e. not genetically engineered), microorganisms that have been specifically 

adapted to this purpose. 

UK Remediation’s bioremediation methods will be to add varying concentrations of a manufactured 

organic nutrients with adapted microorganism cultures that have a proven track record in the 

remediation industry. The chosen products at the present time are Seapower (101) or Bio8TM. MSDS 

sheets for all chemical and products described in the UK Remediation application can be viewed in 

Part B3 Q3c and supporting information. 

The bioremediation approach to be used at the FSTF will be restricted to aerobic bioremediation, 

based on the supply of oxygen (in fresh air) to soil microbes.  Bioremediation will be carried out by 

placing soil in long, narrow rows, “windrows” to improve natural ventilation, or in larger “biopiles” 

where the soil structure is suitable. Generally, the soil will be naturally aerated, with periodic turning 

to introduce more oxygen into the mass.  In some circumstances additional mechanical aeration using 

mechanical blowers may be used to accelerate the process. 



Wheal Jane Fixed Soil Treatment Facility  
Technical Information 

 

5 
 

Following pre-processing for removal of large particulates (Section 2.1 above), materials streamed for 

bioremediation will be treated using the following processes and equipment: 

Table 2a. Bioremediation Equipment 

Equipment Activity 

dump trucks and loading 

shovel 

• Construction of windrows/biopiles. 

360o excavator, fitted with 

riddle bucket or camshaft 

mixing bucket 

• Mixing the material to homogenise it; turning and 

aerating the soil; forming the piles, mixing in nutrients 

and water. 

Containerised (IBC) vertical 

axis rotary mixer 

• Mixing nutrient solution to add to treatment batches – 

nutrients are organic, biodegradable (described in detail 

elsewhere) 

Diesel transfer pump and 

hose with spray nozzle 

• Adding nutrients and where necessary adjusting the 

moisture content of the treatment batches. Nozzles 

fitted to screener for optimum contact with the material 

during the screening process. Additions will be manually 

controlled and undertaken in the impermeable bunded 

area. Nutrient additions are to be precalculated to avoid 

saturation of the biopiles so avoiding leaching/runoff. 

110V air blower and PVC 

pipework 

• In a few cases it may be necessary to actively pump air 

into the soil. Electrical blowers connected to perforated 

pipes buried in the soil will be used for this. 

LDPE sheeting and fabric 

tarpaulins 

• To cover the piles under treatment to prevent 

evaporation and ingress of moisture and protect from 

rainwater runoff. LDPE sheets will be weighted to 

prevent wind blow. 

 

Table 2b. Bioremediation Materials 

Material Application 

Bio8 or Seapower (101) 

organic nutrient mix 

• Nutrient amendment for accelerating bioremediation 
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Commercially available 

bacterial mixed culture 

enrichments 

• Part of the Bio 8 and Seapower products 

 

Following initial inspection and pre-processing where necessary, oversized materials and/or 

particulate contaminants will be screened out by passing through a 3-way vibrating mechanical 

screener. The oversized (over 75mm) drop out will be stockpiled separately and assessed as to 

whether further action is required prior to disposal. 

The further two tracks from the screener are 25mm to 75mm and less than 25mm sized material. 

These will be fitted with hose bars with water outlets attached to a pipe fed International Bulk 

Container (IBC) with pump attached. The IBC will contain a solution of a concentrated slow release 

nutrient amendment derived from natural organic sources. This will be mixed with water at a ratio 

specific to the contaminant concentration within the impacted arisings and the type of bioremediation 

product being used). This can also be diverted to the main feed hopper. The pump draws the solution 

to the bars over the tracks and a flow control system is used to ensure the optimal mixing blend is 

applied evenly to the material.  

The 25mm to 75mm may be rescreened to remove further stone (dependant on soil type).  Following 

a time period – specific to each biopile – the material is aerated using an excavator with riddle 

attachment. Compound sampling is then performed at a frequency of approximately 1/250m3 to 

ensure representative material is analysed as per the UKRL protocols (Part B2 Q3a app E CR155b). 

Should these samples return results that deem it unsuitable to enter inert landfill facilities it can 

undergo further aeration or, if required, another dose of the bio-remediation treatment.  

2.3 Physical-chemical methods  

Physical-chemical methods involve the treatment of soil by combining physical mixing/blending with 

the addition of certain chemical amendments to  alter the physical and chemical properties of the soil. 

Physical-chemical methods are suitable both for the treatment of organic (e.g. petroleum 

hydrocarbon) and inorganic (e.g. metal) contaminants. 

Following load inspection on arrival and initial removal of large inclusions, the materials will be 

screened using excavator mounted riddling, or passing through a 3-way vibrating belt screener. The 

oversized drop out will be stockpiled separately and assessed as to whether further action is required 

prior to disposal. The medium and fine portions will be inspected to ensure that they are suitable for 

the proposed treatment and to refine the reagent additions required.  This may comprise a mix of 
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physical inspection, laboratory chemical testing, laboratory geotechnical characterisation, moisture 

content, etc.  

• Stabilisation/solidification - The most common group of techniques that come under this 

classification are generally referred to as “stabilisation/solidification”, a compound term that 

reflects the aim of both chemically stabilising the contaminating substances and bonding them 

to the soil particles, at the same time altering the soil matrix to a more solid structure that is 

less porous to air and water.  This has the effect of massively reducing the availability of 

contaminants to the metabolisms of living organisms and at the same time reducing the 

possibility for coming into contact with organisms indirectly by evaporation in air or dissolving 

in water.  The end point of this group of techniques is not therefore to break down 

contaminants, but to effectively make them much less toxic and hazardous over the long term, 

so enabling the reuse of soil under defined circumstances. Binders and chemical reagents 

required to treat individual incoming batches will be ordered and stored on a short-term lead 

so that large volumes of materials are not kept at the site. Following the physical amendment 

stage, dry chemical additions will be added using the excavator bucket and a load cell to record 

the weight of the reagents added.  Wet reagents will first be mixed in water to a suitable 

dilution and the addition calculated as a volume.  This will be added using a transfer pump, 

hose and spray nozzle as previously described.  Where very wet mixing is required (e.g. 

addition of chemical reductant or of lime) then the mixing will take place in a sealed, bunded 

area, to prevent uncontrolled leaching.  Compound sampling is then performed at a frequency 

of approximately 1/250m3 to ensure representative material is analysed. 

NOTE: During the First 1-2 years of operation the stabilisation-solidification method will be 

applied to the treatment and recycling of asphalt containing coal tar using a layer treatment 

approach; following a short period of storage on the constructed slab, batches of asphalt will 

be crushed and laid on the ground surface where they will be subject to stabilisation-

solidification using a self-propelled or tractor-towed rotary mixing unit. The cured material 

will be utilised in situ as a ground bearing sub base for the impermeable hard-standing layer 

constructed for the treatment facility to be placed above.  This is in accordance with the 

Environment Agency’s Regulatory Position Statement, RPS 75 for the reuse of tar-containing 

asphalt waste in construction.  In the first instance, a heavy-duty HDPE impermeable liner will 

be set on a levelled area, set to a fall in one corner. The initial batches of incoming asphalt will 

be placed on the liner and covered over with HDPE sheeting. This will prevent leaching to the 

ground below. Any rainwater will be collected in the sump corner and passed through the site 

Water Treatment Plant,  as described elsewhere.  Once sufficient material has been 
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accumulated to construct an area of sub-base and hard cover, the asphalt will be spread in a 

layer about 300mm thick and subjected to the stabilisation-solidification treatment described.  

This will render the material as a hard layer of low permeability that will not appreciably leach 

PAHs.  Impermeable hardstanding will be constructed above this once the cure is complete, 

with the modular surface water management system installed to contain and treat surface 

water and leachates as described in sections 2.1 and 2.2 . At this point, other materials will be 

allowed to come into the facility for treatment on the constructed hard-standing area, as 

elsewhere described.  Once the initial construction recycling phase is complete then any 

further batches of tar-bound asphalt coming into the facility will be treated by the first-

described method for reuse in construction materials under RPS 75, or other statutory 

guidance protocols, as appropriate. 

 

• Reagent Mixing - Other physical-chemical methods share many of the process characteristics 

of stabilisation/solidification but have the end goal of degrading or otherwise chemically 

altering the target contaminants to make them less harmful.  This may include the addition of 

oxidants or reductants to degrade organic contaminants or make metals, for example, less 

hazardous.  Processing will be largely as described for stabilisation/solidification; dry chemical 

additions will be added using the excavator bucket and a load cell.  Wet reagents will first be 

mixed in water and added using a transfer pump, hose and spray nozzle, containing the 

batches in metal skips to control leaching if necessary.  Compound sampling is then performed 

at a frequency of approximately 1/250m3 to ensure representative material is analysed. 

 

• Physical-chemical methods for the removal of invasive non-native plant species - Soils 

contaminated with invasive plants (those listed in Schedule 9 of Part 2 of the Wildlife and 

Countryside Act 1981 as amended) will be treated by various combinations of physical 

segregation and chemical inactivation of the residual vegetative matter.  For plants such as 

Japanese knotweed with large roots/rhizomes, this will principally involve the physical 

removal of visible pieces of vegetative material, using a combination of mechanical screening 

(belt or trommel screener), possibly with further inspection and manual picking from a 

conveyor belt or from material spread on temporary sheeting.  The screened soil will be 

treated with a biodegradable herbicide based chemical to reduce the potential for any further 

growth. 
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Only soil with a total vegetative matter content of 5% or less will be accepted for treatment. 

This will only be the below ground vegetation. Where a higher content of plant material was 

originally present, this will require to have been removed at the site of origin.   

For Japanese Knotweed impacted material, or invasive plants with similarly substantial 

roots/rhizomes, following the three-way screening phase, the coarse and medium fractions 

will be transferred to a mechanical returning conveyor belt using the excavator bucket.  Thinly 

spread material will pass along the belt whilst being inspected by trained operatives who will 

remove any remaining knotweed propagules by hand.  Picked material will be collected from 

the stockpile at the end of the belt and taken to a quarantine area using a loading shovel.  

Once in the quarantine area, material will either be consigned as controlled waste to a suitable 

receiver cell, or where the proposal is for reuse, be retained for up to two growing seasons 

for evidence of any residual viable propagules.  These will be removed by hand, should any 

such evidence be found, and the procedure repeated.  Following confirmation of no further 

viable material the soil will be transferred to one of the other treatment trains described 

above.  If further treatment is not necessary or appropriate, the soil will be consigned to a 

suitable waste cell based on its remaining chemical composition.  

The fines fraction will either:  

a) Be consigned from site as controlled waste to a suitable receiver site (e.g. Japanese 

Knotweed cell), or  

b)  Will be taken to the quarantine area, where it will be held for a period of up to two 

years.  During this period evidence of viable propagules will be sought, looking for new 

growth and leaf development from any remaining small propagule fragments.  Where 

visible, this will be either removed by hand picking, or treated using a biodegradable 

translocating herbicide (e.g. glyphosate), applied by a licensed technician.  The process 

will be repeated until there is no further evidence of growth, as above. 

 

Treated soils, while non-hazardous, will in most case remain a Controlled Waste and as such 

will be consigned for disposal to a suitable facility in the region.  Reuse on the site of origin 

may be considered in certain circumstances where a suitable license, or registered CL:AIRE 

DoWCoP materials management plan is in place.  Following treatment, tests will be carried 

out in accordance with DEFRA and Environment Agency guidance to ensure that the soils 

contain no remaining plant matter that can actively regenerate. The segregated vegetable 

matter with the potential to remain viable will be removed from site to a third-party facility 

for suitable further treatment or licensed disposal.   
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Table 3a. Physical-chemical Treatment Equipment 

Equipment Activity 

dump trucks and loading 

shovel 

• Construction of treatment piles. 

MDPE (tear proof) 

membrane 

• Used to hold soil in a bunded where wetter mixing is 

required so as to contain potential runoff. 

360o excavator, fitted with 

riddle bucket or camshaft 

mixing bucket 

• Mixing the material to homogenise it; mixing in 

stabilisation-solidification amendments; mixing in 

chemical reagents (oxidants/reductants/fixing formulae) 

forming the piles, mixing in water to adjust moisture as 

necessary. 

Three-way mechanical belt-

feed screener fitted with 

fine mesh screen 

• Separation of material size fractions following initial 

oversized materials segregation; different sized fractions 

may require different additions of binders and/or 

reagents following separation; removal of invasive weed 

propagules (rhizome fragments). 

Rotary mesh screener 

(trommel) 

• Separation of material size fractions following initial 

oversized materials segregation; different sized fractions 

may require different additions of binders and/or 

reagents following separation; removal of invasive weed 

propagules (rhizome fragments). 

Mobile belt conveyor • Manual inspection and segregation of fragments of 

vegetative matter. 

Containerised (IBC) vertical 

axis rotary mixer 

• Mixing binders and reagent solutions to add to treatment 

batches. 

Diesel transfer pump and 

hose with spray nozzle 

• Adding binders and reagents to the treatment batches. 

Additions will be manually controlled and undertaken in 

the impermeable bunded area. Liquid additions are to be 

precalculated to avoid saturation, so avoiding 

leaching/runoff. 

Backpack mounted spray 

applicator 

• Adding glyphosate-based biodegradable herbicide to soils 

contaminated with invasive weed propagules. 
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Recirculating picking belt • To inspect and pick over materials by hand that may 

contain some invasive weed propagules following 

mechanical segregation. 

 

Table 3b. Physical-chemical Treatment Materials 

Material Application 

Stabilisation products  

Calcium oxide (lime) • Drying agent and immobilisation of organic and inorganic 

contaminants. 

“Cenin” (branded product)         •    Drying agent and immobilisation of organic and inorganic   

               contaminants. 

Cement (Portland mix and 

related products) 

• Immobilisation of organic and inorganic contaminants 

Ground Granulated Bottom 

Slag (GGBS) (to BS8500) 

• Immobilisation of organic and inorganic contaminants 

Pulverised Fly Ash (PFA) (to 

BS EN 450) 

• Immobilisation of organic and inorganic contaminants 

Cement Kiln Bypass Dust 

(CKBD) (Cemex product) 

• Immobilisation of organic and inorganic contaminants 

Sodium/calcium bentonite • Immobilisation of organic and inorganic contaminants 

Hydrated Ferric Oxide 

(HFO) (Coal Authority 

product) 

• Immobilisation of organic and inorganic contaminants. 

Reagent Mixing Products  

Regenox (Regenesis 

product) 

• Oxidative degradation of organic contaminants 

Zero-valent iron (several 

commercially available 

products, e.g. Regenesis 

Micro-ZVI) 

• Reductive degradation of organic contaminants 

Activated sodium/calcium 

persulphate (several 

commercially available 

• Oxidative degradation of organic contaminants 
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products, e.g. Regenesis 

Persulfox) 

Invasive Non-native Plant 

Treatment Products 

 

Glyphosate or 

Triclopyr/Imazopyr based 

biodegradable herbicide 

(Several commercially 

available formulations) NB 

– Picloram will not be used 

• Chemical treatment of residual invasive weed propagules 

following physical segregation. Application to be 

undertaken by a suitably qualified individual holding 

PA1/PA6 license. 

 

 

  



Wheal Jane Fixed Soil Treatment Facility  
Technical Information 

 

13 
 

 

3. Site Set-up and Operation 

3.1 Waste Treatment Area Location and Layout 

The area designated to become the Waste Treatment Area (WTA) is a roughly triangular area, 

located in the north part of the wider Wheal Jane site and accessed via an existing track from the 

public highway.  The proposed site boundary and layout are shown on drawings E1831WJ.001.2 in 

Part B2 Q5a – Site Plans.  

3.2 WTA Construction 

Pre-application ground testing has confirmed the underlying ground requires geotechnical 

improvement to form a stable base for the impermeable surface to be installed (See Site Condition 

Report, enclosed in response to Part B2 Question 5b). The WTA will be created on a hard bearing 

surface consisting of a stabilised granular fill (e.g. tar-bound asphalt, prepared in accordance with 

RPS75) overlain by an impermeable running layer.  The WTA area will be extended incrementally in 

the first 1-2 years of operation, using recycled materials where possible in accordance with statute 

and guidance (see note in part 2a, above). The surface will be graded so that all drainage water will 

collect into the collection sump and storage tank (see E1831WJ.005.2 in Part B2 Q5a – Site Plans). The 

surface drainage system will be isolated from the main site network and will be sealed such that it can 

be used as part of the biopile leachate collection system. The drainage system is designed to be 

modular and will be extended as the WTA hard cover area is extended in the first phases of operation. 

This will prevent accidental releases of contaminated leachate from the site. Water that drains into 

the sump will be either pumped back on to the biopiles or put through the site Water Treatment Plant 

(WTP) prior to discharge into the Wheal Jane lagoon. As a minimum, the site WTP will comprise a 

collection sump, holding tank and bypass separator unit with baffle and solids precipitation sump, 

designed for 10% peak flow.  This will accommodate the most impacted treatment pile leach water, 

whilst peak flow will be largely made up of rainwater collected on the larger hard standing area, so 

potential contaminants will be significantly less concentrated under peak flow conditions. Effluent 

from the site WTP will pass into the main Wheal Jane tailings lagoon, which is subject to a licensed 

treatment process, undertaken by others (Appendix E).  

3.3 WTA Operational Arrangements 

Within the WTA area, the main processing and treatment operations will take place in the north of 

the site, close to the incoming material set down and inspection area, so that treatment operations 
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will be contained within the surface water-controlled footprint, with treated material and untreated 

material separated at the site.  

Stockpiles will be segregated by contamination concentration, source and treatment option. 

Stockpiles will be constructed to be approximately 2m-3m high with a maximum 50⁰ slope angle, as 

shown in the site plans. 

There will be a series of bays that will be created utilising concrete blocks. These will be utilised for 

the storage of wetter material (that will not stockpile) and allow for drainage to the WTP. These bays 

will be of dimensions approx. 10m x 15m and no higher than 3m.  

An identification board will be provided at the site entrance. The board will be visible from outside 

the site entrance and will display the information presented in Table 4. 

Table 4: Site identification board 

Site Name UK Remediation Ltd - Fixed Soil Treatment Facility 

Licence (permit) Holder UK Remediation Ltd 

Operator Details UK Remediation Limited 

3b Greystoke Business Park 

Portishead 

Somerset 

BS20 3PY  

Tel. 01179 244990 

Licence (permit) Number TBC 

Emergency Contact Richard Dalton - Technically Competent Manager 

Licensed by the Environment Agency Trentside Offices, Scarrington Road, West Bridgford, 

Nottingham, NG2 5FA. 

Environment Agency Emergency Contact 0845 933 3111 or 

0800 807060 

Hours of Operation Site: 08:00 – 18:00 (M-F); 08:00 – 13:00 (Sat) 

 

The hours of mobile plant operation at the site shall be as those stipulated in the planning permission. 

If no hours are stipulated in the planning permission, hours of site operation shall be between 08:00 

and 18:00 Monday to Friday and 08:00 to 13:00 on Saturday. 
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3.4 Permitted Wastes – Accepted Materials 

The list of wastes (comprising EWC codes from the EU waste catalogue) that will be treated during the 

operation of the site can be seen in the separate document Part B3 Q1a Table 1 Types of waste and 

restrictions. 

Soils subject to treatment are likely to be contaminated with a range of contaminants including: 

• Hydrocarbons - petrol range organics (PRO), diesel range organics (DRO), lubricating oils, 

polyaromatic hydrocarbons (PAH), benzene, toluene, ethylbenzene, xylenes (BTEX), phenols, 

chlorinated hydrocarbons,  

• Polychlorinated bi-phenyls (PCB), phthalates, cyanides, heavy metals, tri-butyl tin (TBT), 

chromium and other metalloids,  

• Visible asbestos fragments (non licensable) and invasive weed propagules.  

 

4.Environmental Management Systems and BAT Assessment 

4.1 Overview 

Best available techniques (BAT) for environmental management and control systems have been 

reviewed against the requirements of the Environment Agency publication, “Guidance for the 

Recovery and Disposal of Hazardous and Non Hazardous Waste” (Sector Guidance Note IPPC S5.06) 

and the subsequently published 2018 Best Available Techniques (BAT) Reference Document (BREF) 

for Waste Treatment under the Industrial Emissions Directive 2010/75/EU (Integrated Pollution 

Prevention and Control), (EUR 29362 EN). 

Measures to be implemented are therefore in accordance with the 2018 Decision of the European 

Union Commission Implementing Decision (EU 2018/1147), Establishing Best Available Techniques 

(BAT) Conclusions for Waste Treatment, under Directive 2010/75/EU of the European Parliament and 

of the Council. 

A summary table of the measures to be implemented in relation to the various activities that follows 

the format of the above documents is presented in Appendix B. 

The techniques identified will be implemented and kept under review as part of UKRL’s ISO 

14001:2015 accredited Environmental Management System (EMS), which is to be applied at this site.  

A summary of the EMS, as applied, is presented in the document folder “Part B2 Q3d – EMS Summary”, 

accompanying the main application). 
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Further explanatory detail is provided in the sections below. 

4.2 Waste Acceptance and Control Systems 

The facility will only accept the wastes listed in Section 3 above.  All materials received on site shall be 

accepted for treatment and controlled in accordance with the waste acceptance procedure as detailed 

in Part B2 Q3d – EMS (see Appendix D and E) 

The Waste Information Form (WIF) is to be completed by the producer/consigner prior to UKRL 

acceptance of the waste for treatment at the site.  Waste Acceptance Procedures will ensure that 

accepted wastes meet the relevant European Waste Acceptance Criteria.  Where required, hazardous 

waste consignment notes will also be required to be produced in advance of waste acceptance.  At 

the producer sites the waste will be carefully characterised to prevent unnecessary risk during 

transportation or when at the FSTF. Chemical analysis is to be received by UKRL staff for assessment 

prior to acceptance at the FSTF.  

At point of delivery, all loads will be subject to visual inspection to ensure that they comply with the 

description in the paperwork. All wastes will be further assessed to ensure that acceptance will not:- 

1) Release unacceptable emissions to groundwater, surface water or the local environment. 

2) Jeopardise environment protection systems e.g. containment, management or treatment 

systems. 

3) Jeopardise waste stabilisation systems and processes e.g. by degradation or wash-out. 

4) Endanger human health at the site. 

4.3 Prohibited Wastes 

Prohibited wastes are wastes that do not comply with wastes described in Section 3 above. That is, 

are not an EWC code on the license or match the description of the Waste Information Form.  

Unacceptable inclusions will be removed during initial physical processing prior to further treatment. 

Reject materials not suitable for further processing will be temporarily stockpiled in the WTA area for 

removal from site and disposal at a suitably licensed facility. There may also be material present in 

acceptable soil batches which may not be suitable for further treatment.  Where possible this shall be 

removed by physical means. This material will be stockpiled separately, tested and disposed of at a 

suitably licensed facility.   

4.4 Non-conforming Materials Dispatch Procedures 

In the unlikely event that non-conforming waste is delivered to the treatment site, the consigner will 

be required to remove them.  Where temporary holding is required to facilitate the quarantine area 
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shall be used.  Additional containment measures will be implemented if necessary (e.g. temporary 

bunding around the stockpiled materials, additional cover sheets, sealed skips for small volumes), 

prior to the expedited removal of the waste. Operations in that area shall not be resumed until the 

non-compliant waste has been appropriately dealt with. 

The Environment Agency shall be informed of the discovery of non-conforming waste, and where 

required, further advice shall be sought. 

4.5  Control, Monitoring and Reporting of Leachates and Surface Runoff 

The material to be treated will be deposited on the impermeable running layer following inspection 

and initial mechanical processing.  The following methods will be put in place to prevent leachate and 

rainwater run-off going to ground: 

• All remediation activities will be undertaken on the impermeable surface of the WTA area. 

• The treatment surface will drain into the dedicated drain as detailed in the site plans. No 

uncontrolled drains will be located within the treatment area. 

• The drain will terminate at a sump with an in-ground holding tank. Any fluids captured by this 

system will be sampled for chemical analysis. If treatment is required, then the water will be 

pumped through the on-site water treatment system and discharged to the Wheal Jane 

tailings lagoon or recycled on site as dust suppression. The water will be sampled following 

treatment to ensure compliance prior to discharge.  

• Mixing of nutrients, binders and reagents to the soil will be using an excavator-mounted rotary 

cam mixing bucket, which will minimise the potential for dust blow or liquid runoff. 

• Additional dust suppression is to be undertaken if required during the addition of binders and 

reagents to treatment batches. Water from the sump tank can be used for this. Dust 

suppression may include a mix of manual water spraying from a hose with diffuser head, spray 

bars mounted on screening equipment and point or line mist generators. 

• In the event of extreme weather, an overflow facility shall be incorporated whereby any 

excess capacity of captured water shall be overflowed to the main holding lagoon, as it will be 

assumed to be heavily diluted. It will be subject to further assessment and treatment under 

the Wheal Jane site license. 

• Nutrient additives required to aid the bioremediation of the soils are to be stored in a secure 

store contained within a compound area. 

• Chemical reagents such as oxidants and reductants for physical-chemical soil treatment will 

only be delivered to site in small batches, as required.  Hazardous reagents such as oxidants 

will be stored in a locked secure store. The store will be located in the compound area of the 
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site and will be constructed of metal with a sealed floor. The building will be appropriately 

signed and with a register of stored goods along with a copy of all relevant MSDS for the stored 

goods being kept on site. 

• Granulated and powdered binders for physical-chemical treatment (e.g. cement, bentonite, 

Cenin, etc) will be delivered to site as required, in one tonne bulk bags. Bulk bags will be stored 

in a compound area and covered with plastic sheeting to prevent dust blow or rainwater 

runoff. 

• Spill kits will be kept on site in the event of reagent spillage during treatment, or fuel spillage 

during plant refuelling operations. Any released fuel absorbed using the spill kit will be 

disposed of to a suitably licensed waste management facility. 

• The Environmental Action Plans shall be kept in the Health and Safety File and be understood 

by the Site Manager (Part B3 Q3a Tech Description Appendix C and E).  

The Site Manager and Project Manager / Engineer shall provide appropriate supervision of 

construction of drainage containment measures; construction progress logs shall be kept to provide 

validation. Environmental monitoring logs are also to be kept onsite and updated. 

4.6   Control, Monitoring and Reporting of Dusts, Fibres and Particulates 

Site processes will be undertaken in a manner to minimise the generation of dust, fibres and 

particulates, implementing the control measures described in the previous sections, in the BAT 

summary matrix and in the enclosed method statements for individual procedures.  See appendix D – 

Risk Assessments. The potential for dust generation during pre-treatment mechanical processing and 

batch treatment operations is limited due to the high surface tension and film attraction on damp soil 

particles that mitigates against dust generation. It is a requirement of effective biological, physical and 

chemical treatment that soil is kept moist and that the water content is adjusted to the required 

amount. 

Greater risks are anticipated during secondary processing, post treatment stockpiling and loading and 

from tracked soil on the surface of the impermeable treatment base. 

During loading of dump trucks, drop heights shall be kept to a minimum reducing the amount of dust 

becoming airborne.  

Although chrysotile asbestos cement fragments and low levels of distributed fibres are frequently 

present in soils and other materials from brownfield sites, it is not proposed to accept materials where: 
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 a) amosite (brown) or crocidolite (blue) asbestos has been widely detected (i.e. more than a 

very few isolated incidences where characterisation otherwise indicates chrysotile (white) 

asbestos), or where; 

b) concentrations of distributed fibres in soils are above the laboratory threshold for 

Hazardous classification (0.1%). 

The acceptance procedures for materials coming into the site will include confirmation of these 

restrictions. Where chrysotile cement fragments are found to be present, these will be removed 

during the pre-processing step. This approach will ensure that airborne dust and fibre generation 

potential is absolutely minimised.  Additional airborne dust monitoring will be undertaken during 

these operations, direct on-site monitoring of airborne fibres in this circumstance using onsite 

(mobile) testing facility. Appropriately conservative assumptions will be applied to action levels in 

order to reduce the possibility of airborne fibres as far as possible, but in any case to ensure that these 

cannot exceed the control level of 0.1f/cm3. 

Any stockpiles that contain asbestos will be covered at all times when not being processed. Damping 

down will occur regularly during processing.  

During soil stabilisation and solidification there is a high risk of dust generation during the addition of 

cementitious binders. The application of binders will be undertaken in a controlled manner and dust 

suppression will be used as required.  

All operatives undertaking works at site for UKRL shall be instructed to inform the site manager should 

visible dusts be generated. The site manager will undertake a daily boundary inspection of the 

treatment area to determine whether significant dusts, fibres or particulates are being generated. A 

record of the Site Managers’ findings in both instances shall be recorded in the site diary.  

4.7 Control, Monitoring and Reporting of Vapours 

Details of control and management measures to be applied at the Facility are set out in the UKRL VOC 

Management Plan, enclosed in the supporting information for the main application part B3 Q3a.  

Emissions impact is considered as part of routine inspections Emissions is primarily controlled at 

source by good operational practices, including physical and management control measures All 

appropriate measures are taken to prevent or, where that is not reasonably practicable, to reduce 

VOC emissions to air from the FSTF at nearby receptors, taking account of Environment Agency 

guidance in section 2.2.4 of Sector Guidance Note S5.06.  Control measures will include: 
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• Use of suppressant sprays, binders, stockpile management techniques, windbreaks and so on 

   to mitigate releases from the surfaces of soil during treatment operations. 

• Regular wheel and road cleaning (avoiding transfer of pollution to water and wind blow). 

• Minimising drop height. 

• Regular housekeeping. 

• Competent Management. 

This is an open, rural site where normal air circulation will naturally prevent the build-up of gases, 

vapours and aerosols. However, where VOC emissions are exceptional, stockpiles will be covered as 

required and additional VOC adsorption capacity may be introduced by use of the odour / dust 

suppression system described in the following section. 

Emissions from the treatment area and the downwind site boundary will be monitored at the 

designated monitoring points, using a hand-held PID. A copy of the emissions monitoring form is 

appended to the enclosed VOC Management Plan.  The monitoring equipment will be calibrated and 

maintained in accordance with the manufacturer’s instructions. Site monitoring personnel will keep 

monitoring logs. These shall be made available both at the site and at head office. On site sampling 

quality assurance shall be achieved through the compliance with appropriate method statements. 

Actions to be implemented in the event of unintentional release of VOCs can be viewed in the 

documents contained in Appendix C. 

4.8 Control of Odours 

Details of odour control and management measures to be applied at the Facility are set out in the Part 

B3 Q3a Odour Emissions Management Plan, enclosed in the supporting information for the main 

application.  

Automated odour control systems installed are deployable in the main treatment area. These supply 

a mist spray to attract and neutralise odours. 

Odour generation risks are greatest during screening of untreated materials and during treatment 

whilst the soils are being turned to introduce additives to the system. Additional odour suppression 

(mist jet system) may be considered for these operations during times of unfavourable weather 

conditions. The system is mobile can be moved to enable spraying up wind of any potential source. 

Olfactory assessment will be used to determine whether unacceptable odours are occurring at the 

WTA boundary. An assessment of the prevailing wind conditions at the time shall be made and the 



Wheal Jane Fixed Soil Treatment Facility  
Technical Information 

 

21 
 

nearest downwind boundary of the site shall be assessed for odour compliance. Particular attention 

shall be taken during screening and turning operations. 

All operatives undertaking works at the site for UKRL shall be instructed to inform the site manager 

should notable odours attributable to the specified waste management operations be detected. The 

site manager will undertake a daily boundary inspection to determine whether significant odours are 

being generated. An olfactory assessment of odours is to be completed daily by the site manager. A 

record of the Site Managers’ findings in both instances shall be recorded in the site diary. 

4.9 Control, Monitoring and Reporting of Noise and Vibration 

All plant, machinery and operational vehicles on the site will be well maintained to ensure that they 

are operating efficiently and effectively. They will be equipped with silencers and baffles. In summary, 

the main noise sources are: 

• Screening plant. 

• 360⁰ excavators. 

• Loading shovel. 

• Diesel generator, pumps and compressors. 

• Lorry movements. 

• Unloading of material. 

The potential for site operations creating a noise nuisance will not be high, given the location of the 

proposed facility within the wider Wheal Jane site. The restriction of operating times for the site 

operations likely to generate increased noise levels (i.e. excavations and screening) will mitigate any 

noise impacts.  

Noise monitoring shall be undertaken on a weekly basis during operations using a Class 2 Level Sound 

Meter at positions around the site boundary adjacent to receptors and adjacent to the working area. 

The recordings shall be compared to the baseline noise survey and if levels exceed 50dba at the 

specified receptors, works will cease, and operations will be re-assessed. Site workers shall not be 

exposed to levels above 87db taking into account any reduction in exposure provided by hearing 

protection.  Noise data will be assessed weekly on a rolling basis by the site manager.  

4.10 Emissions Action Plan 

If boundary emissions are considered to be beyond levels liable to impact upon surrounding receptors 

(including site personnel) then the works would be ceased immediately and the biopile covered with 

plastic sheeting. See appendices B to F for details of this and the following sections. 
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 4.11 Control of Mud and Debris 

Unloading will be undertaken on an area of clean, impermeable surface. A drive-through wheel wash 

is in place on the exit route from the Wheal Jane site. Additionally, a road sweeper will be provided by 

Wheal Jane Ltd to regularly clean the access road from the site entrance to the weighbridge and the 

adjacent road to the site. The frequency of this is weather and site activity dependant. The condition 

of the access road  will be continually monitored, and Wheal Jane Ltd will be contacted by UKRL if 

further cleaning is required. 

The WTA occupies a small area of the Wheal Jane Ltd owned land. There is no need during this 

treatment process for site vehicles involved in the licensed activity to move on the public highway. 

The adequacy of any preventative measures would be monitored by appropriate inspection of roads 

adjacent to the site.  

 4.12 Leaks and Spillages from Plant 

Mobile plant used at the FSTF will be re-fuelled within the WTA. Spill trays will be used during all 

refilling. Additional spillages will be cleaned up using a spill kit be kept in close proximity to the re-

fuelling location. The final collection point will be the onsite water treatment system. No refuelling of 

road going vehicles will be conducted on-site. 

Plant and machinery used on the site will be regularly maintained to ensure the equipment is 

functioning efficiently and minimising emissions whilst in operation.  

4.13  Leaks and Spillages from Vessels and Pipework 

Fuel storage vessels will be double bunded and located within the compound area of the WTA. A spill 

kit will be kept within the compound thus ensuring if a spillage occurs, the fuel will be prevented from 

going to ground/water.  

Lubricating and other plant maintenance oils will be stored within a temporary secure store that shall 

be kept locked. The store will be located in the compound area of the site and will be constructed of 

metal with a sealed floor. The store will be appropriately signed and with a register of stored goods 

along with a copy of all relevant MSDS for the stored goods being kept on site. 

An emergency spill response kit and firefighting equipment will be located in the immediate vicinity 

of the store. 
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All refuelling operations will be undertaken in the vicinity of the store.  Otherwise fuels, oils and 

chemicals will be used at the point of need and subject to the controls previously described.  There 

will be no permanent delivery pipe runs at the site. 

4.14  Leaks and Spillage Action Plan 

All areas where spillages are likely to occur are protected by the impermeable running layer and would 

be diverted back to the drainage sump for on-site treatment.   

Nevertheless, BAT requires that any spills should be first contained in the immediate area of the 

source. Emergency spill kits shall be maintained on-site and used by trained on-site personnel in the 

event of any minor spills or leakage. Any used (contaminated) spill kit materials will be appropriately 

stored on-site pending off-site disposal to an appropriately licensed waste management facility. 

Telephone numbers for the emergency services, specialist waste handling contractors and local 

regulatory bodies will be maintained on site and used in the event of any spillage, leak or containment 

breach that could cause pollution. 

Copies of site action plans to be implemented in the event of unintentional releases can be viewed in 

Appendix C. 

 4.15  Site Security 

Wheal Jane Ltd has responsibility for overall site security. However, prior to the commencement of 

works UKRL will make the WTA secure with palisade type fencing to prevent unauthorised access. The 

site manager shall inspect the integrity of the fencing daily.  

Only authorised personnel will be permitted to enter the site and specific remediation areas in 

operation. Delineation of the area will also deter unauthorised access, shortcutting etc. by non-UKRL 

workers on the wider site. Access to any plant and machinery on site will be restricted to qualified 

personnel only. All other persons onsite will be directed to the site office for induction and to sign the 

visitors’ book.  

Any defects in security caused by vandalism or severe weather conditions between monitoring 

inspections will be reported to head office and made good as soon as practically possible. 

4.16  Fire Control and Reporting 

Smoking, naked flames and/ or burning of wastes are prohibited on the site. Where works are 

undertaken in the vicinity of stored or distributed volatile flammable products the requirements of 

HSG41 will be adhered to.  
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All site staff are trained in basic fire safety procedures. Should site staff consider it safe to tackle a fire 

then appropriate action will be taken to extinguish the fire. However, should the staff consider that to 

do so would either endanger themselves or others, or present an environmental risk, the Fire Brigade 

would be contacted immediately using standard emergency procedures. In either case the 

Environment Agency would be notified. 

Suitable fire control equipment such as fire extinguishers and blankets will be available at key locations 

on the site during operation and maintenance procedures.  

The site Health and Safety File will have a detailed procedure to deal with fire risk and any site fires 

(an extract of this is in Appendix F). Detailed records of all fires or ‘near misses’ would be recorded in 

the Health and Safety file. Any incidents, potential problems or anomalous monitoring readings will 

immediately be reported to the Project Manager and appropriate measures taken. 

 4.17 Control of Pests 

There are no materials on site that will provide an incentive for pests to reside at the site. Pest control 

measures will therefore not be required. If for some reason pests do become a problem at site, a 

specialist contractor shall be brought in to provide expert advice and treatment.  

The Site Manager shall undertake an inspection for indications of pests during their daily inspection. 

Their findings shall be recorded in the site diary. 

4.18 Control of Birds and other Scavengers 

There are no materials on site that will provide an incentive for birds and other scavengers to reside 

at the site. Control measures will therefore not be required. If for some reason birds and other 

scavengers do become a problem at site, a specialist contractor will be brought in to provide expert 

advice and treatment. 

The Site Manager shall undertake an inspection for indications of birds and other scavengers during 

their daily inspection. Their findings shall be recorded in the site diary. 

4.19  Control of Litter 

There are very few materials required for the works likely to give rise to litter generation. However, 

any discarded materials packaging, or otherwise, would be discarded into onsite covered skips or bins. 

At the end of the works and when necessary a litter picking sweep would be undertaken to minimise 

the potential for wind borne litter migrating off site. 
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The Site Manager shall undertake an inspection for litter during their daily inspection. Their findings 

shall be recorded in the site diary. 

4.20   Site Diary 

A site diary will be maintained onsite for the duration of works to record daily events, site weather 

conditions, incidents and relevant health, safety and environmental information. 

Only authorised personnel will be permitted to enter the Site. All persons attending site will be 

required to sign in / out of the visitor’s logbook, possess identification and be inducted in accordance 

with the site safety plan.   

4.21  Security and Availability of Records 

Copies of all records which are required as a result of the licence (permit) conditions and site 

operations will be maintained on the site and stored in the site office. The file will be updated daily 

and include all original reports, photographs, receipts and records of events.  

The information within the site files will be duplicated on a weekly basis and stored securely in the UK 

office. A hard copy of all data will be maintained for inspection along with electronic copies saved on 

the UK network server. A backup of the stored information is made on a daily basis with weekly and 

monthly copies stored off site. The records including the site file will be kept for a minimum of two 

years.  

 

5. Financial Provision 

UK Remediation has been operating and running a successful treatment centre in Exeter for the past 

9 years (EPR/LP3939TS/V003). We also provide onsite remediation services. Our annual turnover is 

£3-5 million. We have yearly accounts that can be supplied upon request. Our Experian credit rating 

is 75 (low risk). 

The finances required for site establishment and demobilisation can be viewed in Part F of the 

Environmental Permit application. 

UK Remediation also holds pollution and environmental insurance as an additional part of our Public 

Indemnity Insurance. 

 

 



Wheal Jane Fixed Soil Treatment Facility  
Technical Information 

 

26 
 

 


