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AUTHORISATION AND AMENDMENT CONTROL SHEET 

Date Issue 
No. 

Revn. 
No. 

Page No. Modification Authorised 
by 

04/10/16 1 0 All New 14001:2015 Issue Jeff Rogers 

10/11/16 2 0 All First formal Issue Mark Millerchip 

10/01/17 3 0 All Internal audit and annual review  
Senior 

Management Team 

23/01/17 3 1 49 
Additions of Emergency Service to 

interested parties list & inclusions of 
customer’s environmental requirements. 

Jeff Rogers 

26/01/18 3 2 All Internal audit and annual review 
Senior 

Management Team 

17/01/19 3 3 All Internal audit and annual review 
Senior 

Management Team 

30/01/19 3 4 Item 14 
Update of the solvent section to include 
the new degreaser in 3 bay replacing the 

old 1 bay unit 
Jeff Rogers 

30/01/19 3 4 
Section 
1.5 of 

Item 15 

Update of the solvent section to include 
the new degreaser in 3 bay replacing the 

old 1 bay unit 
Jeff Rogers 

26/08/19 3 5 
Sections 1 

& 2 
Updated to reflect the commissioning and 

operation of the MCP 
Jeff Rogers 

08/10/19 3 6 
Items 20 

& 6 
Reference made to f- Gas regulations & 
update of data information on packaging  

Jeff Rogers 

 3 7 Item 15 Addition of refinery system Jeff Rogers 
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Significant Aspects List 

As outlined within the EMS and as required by Clause 6.1.2 of the Standard, the organisation has 
examined its activities, products and services to determine which of them have an impact on the 
environment, and where possible the impact has been measured. Further, Mueller Europe has 
considered the possible impact the environment many have on operations and the risks and 
opportunities afforded.  The impacts, risks and opportunities have been examined to determine which 
can be controlled and which Mueller Europe Ltd can influence. The results of the analysis are 
presented in a Register of Environmental Aspects, which forms part of the EMS documentation. 
During the initial assessment the company used BS ISO 14004:2016 as a guide along with process 
flow diagrams, environmental documentation and observations. 
The relative significance of the various aspects is a factor which influences the selection of items for 
inclusion in environmental improvement and action plans. The procedure on how environmental 
aspects are identified and assessed is detailed in ‘Environmental objectives and targets’ (OP 15). 
The information on environmental aspects is reviewed and updated as part of the internal 
environmental audit programme and the annual management review. 
Any new developments, procedures, products, or services (or amendments to such) are subject to 
identification of environmental aspects at the planning stage.  Further, changes in environmental 
climate are considered for their impact on the business and environmental impacts.   
Aspects of a significance impact as assessed in accordance Operating Procedure 15 are -: 

 Electricity 
 Gas 
 Water 
 Wastes 

 
Significant Aspects 
Aspects showing a significance of 9 or more in the normal category shall always be reviewed. 
Aspects with significance less than 9 shall be actioned as the opportunity arises. 
The objective and target setting activity shall also take into account: 
 The Environmental Policy. 
 Compliance obligations. 
 The views of any interested parties (via complaints received, supplier review & customer 

requests). 
 The need to protect the environment and prevent pollution in general. 
 Any improvement notices issued by the Environment Agency. 
 Upcoming changes as a preventive control 
 
Aspects of a significance of 9 or more are -: 

 Electricity 
 Gas 
 Water 
 Wastes 

 
Each of these items is monitored and where possible actions are taken to reduce the environmental 
impact. Energy consumption is controlled and reported under the company’s internal targets 
(formerly our CCA2 targets). Waste is also cover by Mueller Europe’s Waste Management Hierarchy 
Policy. 
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Risks and Opportunities 
Significant aspects will be reviewed to identify related risks and opportunities (ie. potential adverse 
effects [threats] and potential beneficial effects [opportunities].  These will be considered in 
developing associated actions and plans. 
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1. Electricity 

1. Aspect 

Electricity generation consumes natural resources (oil, gas, coal) and creates atmospheric emissions 
CO2 , SO2 etc. CO2 leads to global warming. SO2 leads to acid rain. 
 
2. Source of aspect 

The greatest user of electricity is the factory to power plant and equipment, including the inline-
annealing units, press, and certain cast equipment. Also used for lighting, office machines including 
computers. 
 
3. Impact 

Usage is approximately 87703 MwH of primary energy (2.6 factor applied) per annum based on 2018 
data. Corresponding CO2 emissions are 17116 tonnes. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 3 9 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is continuing concern at governmental level regarding carbon emission that may result in 

increased costs and administration. 
 There is an opportunity to continue to reduce our carbon and ensure our ‘carbon counting 

schemes’ is robust to enable us to reduce time and direct costs in the future. 
 Installation of an MCP in 2019 to reduce the risk of power outages and short term cost increases 

known as “Triads”. 
 
 
6. Comment 

The environmental review showed that there are opportunities to save electricity by: 
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 Reviewing illumination levels. Introduction of LED and low energy lighting in all external areas 
with internal areas being replaced at time of failures. 

 Switch off campaign across the site but particularly in offices. 
 Enabling the computer function, which powers down VDUs when idle? 
Mueller Europe Ltd had and energy audit carried out by the carbon trust in 2009 indicating a carbon 
footprint for the company of 0.748 t/co2 per tonne of copper tube.  Please refer to that report for 
action plans and full recommendations. Mueller Europe Ltd has now opted out of its CCA2 
agreement (issued in 2013) however the set energy reduction objectives which were part of this 
agreement have been adopted as our internal energy targets going forward to 2020. 
 
The company has taken part in 2 ESOS phases the latter being in 2019, and a full report and analysis 
issued to the EA. The installation of the MCP in early to mid-2019 will be monitored for energy 
performance. The unit uses the natural gas supply to generate a maximum of 2500kWel directly into 
the factory electrical supply on demand. The unit is operated by EON. 
 
6. Operating Procedures 

Operating Procedure 13  Energy control and monitoring 
Operating Procedure 13  Reciprocating Gas engine Operation (MCP) 
 
 
 
7. Cross reference to Compliance Obligations 

13 Energy 
16 MCP Directives 
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2.  Gas  

1. Aspect 

Gas is a natural resource and is therefore limited in the long term. Burning it generates atmospheric 
emissions, principally CO2, leading to global warming. 
A KwH of gas is equivalent to 0.19 kg of CO2. 
 
2. Source of aspect 

Gas is used to as the main source of energy for the shaft furnace and associated casting plant. It is 
also used on the billet heater and for space heating. 
Gas is also used to fire the main office boiler to provide heating and hot water  
 
3. Impact 

Gas usage is approximately 33901 MwH based on 2018 data this giving rise to 6441 tonnes CO2 per 
year. 

4. Significance 

 Frequency Severity Impact 

Normal 3 3 9 

Abnormal - - - 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Risk to the long term security of gas supply. 
 Review alternative sources of energy if possible 

 
6.  Comment 

Some offices and rooms are too hot. As of December 2009 Mueller Europe Ltd has installed 
thermostatic valves on all office radiators. Remember that a 1°C reduction in room temperature can 
save 8-10% of the associated heating bill. Mueller Europe Ltd has now opted out of its CCA2 
agreement (issued in 2013) however the set energy reduction objectives which were part of this 
agreement have been adopted as our internal energy targets going forward to 2020. 
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The company has taken part in 2 ESOS phases the latter being in 2019, and a full report and analysis 
issued to the EA. The installation of the MCP in early to mid-2019 will be monitored for energy 
performance. The unit uses the natural gas supply to generate a maximum of 2500kWel directly into 
the factory electrical supply on demand. The unit is operated by EON. 
 
 
7. Operating Procedures 

Operating Procedure 13  Energy control and monitoring 
Operating Procedure 13  Reciprocating Gas engine Operation (MCP) 
 
 
 
8. Cross reference to Compliance Obligations 

13 Energy 
16 MCP Directives 
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 Water usage 

1. Aspect 

Water is a natural resource. Due to ever increasing demands and periodic dry spells water shortages 
can occur. 
 
2. Source of aspect 

Water is used for the primary cooling on the casting plant, the extrusion press and the annealing 
furnaces. Theses cooling systems and associated cooling towers are based on new technology and are 
monitored to achieve maximum water efficiency. Water is also used for domestic purposes. 
 
3. Impact 

Water usage is approximately 47000m3 per annum. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 3 9 

Abnormal - - - 

Emergency - - - 

 

5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Opportunity to invest in grey-water harvesting system to reduce risk of water supply security 
 Review any future water saving system and opportunities that may arise form developments 

 
6. Comment 

A full audit on water usage and distribution within Mueller Europe Ltd has been carried out inline 
with an EA improvement condition outlined our permit; please refer to that report for full details. 
 
7. Operating Procedures 

None 
8. Cross reference to Compliance Obligations 
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None 
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4. Effluents 

1. Aspect 

Disposal of effluents to sewer and site drains. 
 
2. Source of aspect 

 Domestic effluents to sewer. 
 Site drainage to site drains via an interceptor, and thence to river. 
 Storage of solvents in holding tanks and oils in drums. 
 
3. Impact 

All runoff water enters the oil interceptor which is fitted with a high level warning alarm and the oil 
sump is empty a minimum of once per year or sooner if required. All press cooling water is tinkered 
off site and not sent to the drainage system. 
Any spillage of oils entering the site drains will ultimately pollute the nearby river. 
 
4. Significance 

Spillages 

 Frequency Severity Impact 

Normal 3 1 3 

Abnormal 1 6 6 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 

• Increase in costs associated with disposal costs. 
• Reduce the amount of solvents and oil held on site 
 

6. Comment 

The Engineer keeps the site drainage plan, as well as all records on maintance of bunds and the oil 
interceptor. 
 
7. Operating Procedures 
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Operating Procedure 10  Housekeeping and drainage 
 
8. Cross Reference to Compliance Obligations 

5 Effluents 
8 Storage on site 
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5 Wastes 

1. Aspect 

Creating waste is a waste of resources. The disposal of waste is often to landfill which is a potential 
land pollutant. Organic wastes in landfill generate methane, which filters up into the atmosphere as a 
greenhouse gas. 
 
2. Source of aspect 

Wastes and rubbish generated in the office and the factory, which is not segregated for recycling. 
 
3. Impact 

Mueller Europe Ltd disposes of one 35 yard skip of general waste every six weeks, with an average 
annual tonnage of 40 tonnes, and one 12 cu yard special waste skip every six weeks with a total 
average of 30 tonnes per year, there is also two skip for steel banding from the cathodes this is 
removed as required approximately once ever eight weeks. There is also a 35cu yard cardboard skip 
and a 50 cu yard wood skip both are uplifted as required. Several other waste streams are collected 
with a full breakdown being held on file and submitted to the EA quartley. Were possible all waste 
material is sent for recycling. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 3 9 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is a long term risk to the capacity of landfill sites having cost implications 
 This could mean there is an opportunity through our supply chain to review the life-cycle of our 

materials and create a more sustainable end-of-life product 
 

 

6 Comment 
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Wood, plastic, steel, copper and cardboard is sent for recycling, used empty oil drums are sold for 
recycling.  
All waste solvent is sold for reclamation. Mueller Europe has carried out a Waste Hierarchy 
Assessment and is working towards the 2015 compliance date. 
 
7. Operating Procedures 

Operating Procedure 3  Waste handling and segregation 
Operating Procedure 1  Disposal of controlled wastes 
Operating Procedure 2  Disposal of special wastes 
 
 
 
8. Cross reference to Compliance Obligations 

1 Disposal of controlled wastes 
2 Disposal of special wastes 
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6. Packaging waste 

1. Aspect 

Packaging waste is a major contributor to landfill. 
 
2. Source of aspect 

Packaging discarded from imported raw materials. 
Packaging used to pack finished goods for sale, which will be discarded by customers. 
 
3. Impact 

Raw materials are delivered in cardboard boxes and plastic bags with plastic sheet wrapping, 
amounting to approximately 25 tonnes of paper, 10 tonnes of plastic and 20 tonnes of wood per year. 
The cathode has steel banding which account for 25 tonnes per year. 
 
Finished goods are packed with plastic end caps and tape, coils are plastic wrapped and placed into 
cardboard boxes, which are packed into cardboard transit packaging and palletised. Usage is 
approximately 175 tonnes plastic, 207 tonnes cardboard/paper and 148 tonnes of wood. Data based 
on the packaging analysis for 2018. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 2 6 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is an opportunity through our supply chain to review the life-cycle of the packaging used to 

create a more sustainable end-of-life product 
 Review the recycling of packing waste and its recycling properties 
 Increase in cost of disposal of waste for end users, review the reduction of packaging 
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6 Comment 

All packaging details are held on the computer system, as Mueller Europe Ltd is covered by the 
Producer Responsibility Obligation (Packing waster) Regulations 1997. All data is available for audit. 
Waste wood, cardboard and steel banding is sent for recycling. 
 
7. Operating Procedures 

Operating Procedure 9  Packaging  
 
8. Cross reference to Compliance Obligations 

6 Packaging 
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7 Oils 

1. Aspect 

Waste oil is a special waste. 
Spilled oil can contaminate the land and enter the drains if not contained. 
 
2. Source of aspect 

Engineering shop generates waste oil from bearings and engines under maintenance, waste cutting oil 
from machinery and oily rags. The production process produces threes types of oil waste.  
 
3. Impact 

Approximately 800 tonnes of waste oil generated per annum. Which in a composite of 5% oil 95% 
water, and contaminated water (1-2% mineral oil additive). The company stores new oils within the 
confines of the factory and has a self-enclosed fully bunded diesel tank. 
 
4. Significance 

 Frequency Severity Impact 

Normal 1 3 3 

Abnormal - - - 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Review the recycling of oil were possible 
 Cost and availability of oil supply  
 Proactively review the reduction in oil use where applicable 

 
6. Comment 

Waste oil is held within the bunded oil storage area and part filled drums are stored within the factory 
on drum stands. All new oils are stored within a dedicated oil storage area within the factory. This 
area is bunded with a solid none permeable flooring and a dedicated sealed oil sump. All areas were 
oil is stored and used have access to spill stations and spill kits, in the oil stores. All waste oils are 
held within the bunded area and segregated by type, the waste area is fully bunded and as a dedicated 
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spill kit. The areas is inspected on a weekly basis and cleaned as part of the general housekeeping 
system. The floor of the area is non-permeable concrete, with no access to ground water outlets. 
 
 
 
7. Operating Procedures 

Operating Procedure 2  Disposal of special wastes 
Operating Procedure 3  Waste handling and segregation 
 

8. Cross reference to Compliance Obligations 

2 Disposal of special wastes 
5 Effluents 
8 Storage on site 
9 Contaminated land 
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8 Scrap 

1. Aspect 

Arising and disposal of metallic scrap, e.g. steel, copper, copper slag, copper blocks, swarf and dirty 
copper. 
 
2. Source of aspect 

The production activities, e.g. casting, drawing and finishing. 
 
3. Impact 

Arising’s are approximately as listed below based on 2015 output data, (note all copper scrap is sold 
for recycling, all internal copper scrap e.g. tube billets discards are re-melted) 
 
 12 tonnes of steel scrap per annum from production tooling banding. 
 120 tonnes of waste copper mixed with sand, slag per annum 
 90 tonnes copper scrap per annum 
 
 
4. Significance 

 Frequency Severity Impact 

Normal 2 1 2 

Abnormal - - - 

Emergency - - - 

 
 Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Improve recycling of material to replace it going to landfill 
 Ensure all staff are aware of the Waste Hirachary Policy 
 Ensure scrap purchases are not leading to excessive waste being generated due to small unusable 

items 
 Availability of disposal routes becoming harder to find 
 Improved controls on casting process to reduce the production of blocks and slags ( Mass flow 

system being reviewed for 2016) 
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6. Comment 

For a full breakdown please refer to the waste minimisation and mass balance process mapping report 
of March 2004. 
 
7. Operating Procedures 

Operating Procedure 3  Waste handling and segregation 
 
8. Cross reference to Compliance Obligations 

1 Disposal of controlled wastes 
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9 Maintenance, Housekeeping and site 

appearance 

1. Aspect 

The visual aspect of the site and buildings, both externally and internally, has an impact on the 
environmental attitudes of all members of staff, and influences the opinions about the organisation of 
visitors, especially customers and regulators. The maintenance of the environmentally critical 
equipment and environmental protection systems (i.e. bunds, interceptor, bag house etc.) 
 
2. Source of aspect 

Actions of all staff regarding work tidiness. 
Building maintenance and site improvement programme. 
Preventative and operational Maintenance systems 
 
3. Impact 

See 1 above. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 1 3 

Abnormal 1 5 5 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 
 Weekly housekeeping audits carried out to maintain site awareness 
 Spill station installed for ease of access to spill materials 
 Shop floor toolbox talks to ensure all operators are aware of housekeeping requirements 
 Unattended spill can lead to environmental and H&S issues 
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 Full preventative maintenance system in operation on all environmental critical equipment and 
items 

 
6. Comment 

All internal roadways and cast yard are repaired as required along with bunds and outer walls. The 
overall drainage system has been in improved during the 2009/10 refurbishments. The oil interceptor 
has been cleaned and refurbished in 2014. During 2016 all bunds and oil waste areas have been deep 
cleaned and improvements made on the storage and removal of waste oils. The factory flooring both 
internally and externally of the buildings is solid and non-preamble. Housekeeping and general 
maintenance of the drainage system is continually ongoing. Twice annual inspection of oil 
interceptor, annual inspection of the lagoon. Where equipment or plant is under contract or requires 
specialist servicing (e.g. degreaser still, online monitoring equipment, compressors MCP etc.) 
external support services will be used in accordance with the operation and service requirement.  
 
7. Operating Procedures 

Operating Procedure 10  Housekeeping and drainage 
Operating Procedure 11  Maintenance 
 
8. Cross reference to Compliance Obligations 

None 
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10 Fire 

1. Aspect 

Fire can release noxious smoke and particulates, which will spread to the neighbourhood. 
Firemen’s water can become contaminated with substances released by the fire and combustion 
products and can enter site drains, which might be overwhelmed, leading to pollution of 
watercourses. 
 
2. Source of aspect 

Fire in any part of the site, but particularly the oil store, stocks of plastic granules, and finished goods 
warehouse, which contains plastic coated tube. 
 
3. Impact 

Apart from the danger to life and destruction of buildings and goods, a fire could pollute the 
atmosphere and neighbourhood, and water could pick up pollutants and enter the site drains, 
overwhelming the interceptor if in sufficiently large volumes. 
 
4. Significance 

 Frequency Severity Impact 

Normal - - - 

Abnormal - - - 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Introduction of an automatic fire suppression system covering key areas of the business 
 Weekly checks on all fire equipment 
 Storage of material in all areas reviewed to ensure there are clear of any ignition sources 
 Annual fire risk assessment carried out and actions attended to 
 General housekeeping improvements always on going 
 No open fires allowed on site 
 Smoking only allowing in designated areas 

 
6. Comment 
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The site is covered by a fire alarm system that is checked on a weekly basis, all fire extinguishers are 
maintained by CHUBB fire. A full fire risk assessment was carried in accordance with the regulations 
and is updated on an annual basis or as required by any changes in plant, buildings, or law. The 
company has installed a water-based fire suppression system covering key areas of the factory , and a 
dedicated fire suppression system on the cast baghouse. There are also fire suppression systems in the 
main electrical control panel across the business. 
 
7. Operating Procedures 

See evacuation procedure in the H & S policy  
 
8. Cross reference to Compliance Obligations 

 Refer to health & safety system. 
10 Major accident hazards 
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11Raw materials – copper phosphorus  

1. Aspect 

Copper and phosphorus ores are mined, using natural resources. Mining causes damage to the local 
environment. Transporting the ore from mine to smelter over long distances requires fuel.  
 
2. Source of aspect 

Purchases of shot for the uses as a de-oxigent during the casting of copper billets. 
 
3 .Impact 

Mueller Europe Ltd uses 100 tonnes of Cu-P shot per annum.  
 
4. Significance 

 Frequency Severity Impact 

Normal 3 1 3 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is a risk to security of supply for mined raw materials. 
 Storage of material to prevent miss-use or thefts 
 Improved shaft furnace controls to reduce the use of this raw material 

 
6. Comment 

The current policy is to minimise the impact by: 
 Using the minimum amount of Cu-P shot to achieve the required specification. 
 Monitor the weekly phosphorus levels to reduce the number of incidents of out of specification 

incidents. 
 Add the Cu-P shot prior the holding furnace. 
 The material is held in seal drums within the factory and away from all sources of water, heat or 

other detrimental substances. 
 
7. Operating Procedures 
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Operating Procedure 5  Furnace operations 
 
8. Cross reference to Compliance Obligations 

None 
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12  Raw materials - copper 

1. Aspect 

Copper ore is mined, using natural resources. Mining causes damage to the local environment. 
Transporting the ore from mine to smelter over long distances requires fuel.  
 
2. Source of aspect 

Purchase and use of copper cathode and scrap. 
 
3. Impact 

Mueller Europe Ltd uses 20,000 tonnes of copper cathode and dependant on price and supplies 8,000 
tonne of external high-grade copper scrap, per annum. The cathode production has used several 
million KwH electricity, which will have increased the levels of CO2 to the atmosphere. Scrap copper 
blocks, slag is sold for re-cycling. 
 
4. Significance 

 Frequency Severity Impact 

Normal 3 1 3 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is a risk to security of supply for mined raw materials. 
 Review the increased use of recycled material to improve environmental impact 
 Availability of material from both recycled and raw suppliers 
 Increase in costs to the business  
 Increase in raw material energy usage, access to the producers of tehraw cathode is limited due to 

supply chain and purchasing power 
 

 

Comment 
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Due to the high price of copper cathode its use is diluted with our own internal scrap and high-grade 
external scrap.  All cathode and scrap is held on the cast yard which is of solid concrete or tarmac 
construction and is maintained as required. Any excess copper sweeping are collected and placed into 
sealed containers for recycling as a waste product. 
 
6 Operating Procedures 

Operating Procedure 5  Furnace operations 
 
 
8. Cross reference to Register of Compliance Obligations   

None 
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13 Raw materials – plastic 

1. Aspect 

Plastics are derived from oil, a limited resource. The transport, refining and processing of oil carries 
the risk of spillage, land, sea and water pollution, and release of VOCs to the atmosphere. 
 

2. Source of impact 

Purchase and use of plastic granules, used for coating copper tube. 
 

3. Impact 

Mueller Europe Ltd uses 250 tonnes of virgin LDPE plastic granules per annum. 
 

4. Significance 

 Frequency Severity Impact 

Normal 3 2 6 

Abnormal - - - 

Emergency - - - 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 There is a risk to security of supply for oil which will have knock-on implications for plastics, 

probably first felt in costs.  
 Look at the possibilities of using recycled materials in production 
 All waste plastic is sent for recycling 
 Improve production plant to reduce any waste 
 Work with suppliers to reduce packing waste of product (now complete) 

 
 

6. Comment 

The level of plastic coated copper tube sales is around 1500 tonnes per year. The integrated tube and 
coating line in 9 bay is computer controlled to ensure minimal wastage of plastic. Any rejected 
material is recycled by selling  
 

7. Operating Procedures 
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Operating Procedure 8  Plastics operations 
 

8. Cross reference to Compliance Obligations 

None 
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14 Solvent emissions & Storage 

1. Aspect 

Emission of volatile organic compounds (VOCs) that ascend to the stratosphere and attack the ozone 
layer. Any odours emanating from the site will be offensive to the neighbourhood. 
 
2. Source of aspect 

All hard manufactured and medical gas tube is degreased with solvent. During 2018 and early 2019 a 
“new” enclosed solvent degreaser system has been installed. This replaces the original open topped 
system with rim ventilation. The degreaser plant is a fully enclosed vacuum system which regenerates 
the solvent via a still back into the storage tank. The vacuum pumps pull all the solvent vapour back 
to the recondenser system and then to storage. The solvent is heated by an electric boiler and all tubes 
are degreased in a fully sealed chamber. Any solvent emissions from the system are sent to the 
solvent regeneration unit and carbon filter to ensure no solvent enter the atmospheres from the 
extraction system. Vapour is created during plant operation but this is controlled by the electronic plc 
system to reduce energy usage and overheating of the solvent. The fresh solvent is held in safe tainer 
system storage unit which are internally bunded and can only be decanted by the use of a dedicated 
hose lock system. The degreaser system is contained within a bund leading into the containment pit. 
The tank filling system is plc controlled to prevent overfilling with associated alarm system. The 
solvent within the degreaser is held in stainless steel tanks, which have been inspected at the 
commissioning and prior to filling of the system. The degreaser and still are situated within the main 
building and has a dedicated non-permeable concrete lined pit with a holding capacity of well over 
200% of the solvent in the tank.  
 
3. Impact 

Approximately 1 tonnes of solvent is used per annum; with less than 0.2 tonnes being released to 
atmosphere dirty solvent is sent for re-cycling, this is contained within a seal unit with overfill limits 
and alarms. 
 
4. Significance 

 Frequency Severity Impact 

Normal 1 2 2 

Abnormal 1 6 6 

Emergency 1 10 10 
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5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Optimise the use of the degreaser for longer production run instead of short runs 
 Maintain the still to extend life of the solvent 
 Maintain recycling and captures system to reduce solvent loss to atmosphere 
 Cost and supply of solvents increasing with affects to the business 
 Legal changes in the use of solvents 
 Review new equipment changes and developments of improved degreaser units –new system 

installed in 2018/2019 
 
6 Comment 

The introduction of the new solvent degreasing system will have the benefit of a reduction in solvent 
usage and emissions. The monitoring of the solvent and control of the stabilisation systems will be 
done by both Mueller Europe and the solvent supplier. This will ensure that the solvent is maintained 
at its optimal performance as well as reducing the requirement to re-fill or clean the system out. A 
record of the solvent checks will be maintained by the QEM. The bund walls of the pit and all 
transfer pipe work are regularly checked. 
 
7. Operating Procedures 

Operating Procedure 6             Degreaser operations 
Operating Procedure 4   Control of solvents and emissions 
 
 
 
8. Cross reference to Compliance Obligations 

2    Emissions to atmosphere 
16.  The Medium Combustion Plant Directive 
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15 Manufacturing operations 

1. Aspect 

The manufacturing operation of Mueller Europe Ltd is split into the sections shown below with their 
relevant environmental aspects 

1.1 Melting Furnace – Billet Production 

The scrap copper is charged into the ASARCO furnace via a top loading system.  The copper is 
heated in the charging section by hot combustion gases from the gas burners.  The copper gradually 
passes from the charge section to the melting section where a temperature of 1100C is maintained.  
The molten copper runs through a tap hole and down a gas-heated chute into the holding furnace.  
The ASARCO furnace is designed to operate 24 hours per day and is rated at 12 tonnes/hr.  The 
holding furnace is gas heated and has a capacity of 12 tonnes of copper.  The ASARCO furnace has 
an integral chimney, which releases emissions from the furnace to air after first passing through a 
dedicated filtration plant to remove particulate matter. 

The emissions from the abatement plant are monitored continuously for carbon monoxide and 
particulate matter using MCERTs equipment (where available). Improvement in burner technology, 
and state-of-the-art automatic PLC controlled burner trimming assists in reducing emissions of 
carbon monoxide and oxides of nitrogen as well as improving thermal efficiency. The furnace is used 
for the melting of copper and therefore emits principally CO, NOx, VOC’s, Dioxins and particulates 
all of which are passed through the filter plant.  

1.2 Casting 

Molten copper is passed directly from the holding furnace to a continuous casting machine. Copper 
phosphorus alloy pellets are mixed with the melt as it exits the holding furnace, and phosphorus de-
oxidised copper “logs” are produced. The logs are cut to the required length by a vertical flying saw, 
complete with chip exhaust system, all local to the casting machine. 

An automatic dosing unit ensures a controlled addition of copper phosphorus pellets to the molten 
metal. This minimises excess usage and helps reduce production of fugitive phosphorus pentoxide 
fume. 

All launders incorporate ceramic tip burners to enable close covering of the launder in order to 
improve thermal efficiency and prevent fugitive emissions. The covers are easily removed for 
essential maintenance. 

A second saw is used to cut shorter lengths from the logs of the cast machine for further processing. 
These shorter lengths are referred to as “billets”. 

 

1.3 Extrusion/ Drawing 

The billets are heated in a gas-fired oven prior to being extruded into long, hollow tube at the start of 
the continuous tube production line. From here the extrusions are drawn down to the required size 
using continuous drawing machines (some batch drawing machines have been retained). Synthetic or 
mineral oil based metal forming lubricants are used. Due to the elevated temperatures low smoking 
lubricants are used. The billet heater is used for the heating of copper and therefore emits principally 
CO, NOx, VOC’s, and particulates.  
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1.4 Annealing 

Tubes requiring intermediate tempers are heat treated in controlled atmosphere “bright annealing” 
furnaces. These are all inline electric and use a nitrogen or hydrogen atmosphere system dependent 
upon the specification. The furnace is used for the annealing of copper and therefore emits principally 
CO, NOx, VOC’s, and particulates, however due to the very low emission levels there is no 
requirement to monitor the emissions. 

1.5 Product Finishing 

Finished copper tube may be degreased in chlorinated solvent to achieve customer specifications.  
The company has a fully sealed vacuum chlorinated solvent plant that contains a total of 10m3 of 
solvent.  The solvent system has a re-circulation loop to enable the solvent to be cleaned maintained 
to ensure it condition and thus extending it performance life.  The solvent system has a controlled 
vent   to a carbon recovery system to ensure no vapour is emitted to atmosphere. 

1.6 Refinery System 

1.6.1 Melting 

The copper material is melted in a tilting reverberatory furnace feed via the conveyor, vibrating tables 
and charging funnel. The furnace is heated by one oxy-fuel burner AGO type running on natural gas 
and oxygen. The furnace is equipped with a series of lances in the side wall to deliver air or gas under 
pressure to effect oxidation and reduction operations. All fumes and solid particles from the process 
is collected and directed to a post burner chamber operating one burner maintaining the fumes at 
850’c for VOC abatement, which in turn is connected to the bag house. 

The charge capacity of the furnace id 150 tonne with a working temperature of up to 1250’C. It has a 
fully integrated computer control system with a PLC (programmable logic control) unit. 

There is also cooling water circuit with is associated pumps and cooling tower, with an emergency 
diesel pump in the event of a power outage. 

The “dross” generated by the refining process is collected by carousel system using 3 rotating moulds 
and is designed for both safety and process efficiency. 

 

1.6.2 Refining Process   

Once charging and melting the copper is oxidised by compressed air through lances (tuyeres). To assist the 
refining reactions, some reactants can be added. At the end of each refining phase the slag is removed. This 
process continues until the material has reached it require chemical purity. The average refining time is 
between 16 to 18 hours. 

1.6.3 Ingot Casting 

The ingot casting line is fed from the refining furnace, and consists of a rotary chill casting system, cooling 
tunnel and auto stacking system. 

The molten metal if feed at a controlled rate into the copper mould, utilising automatic mould level controls, 
with the copper being cooled by four rows of water sprays. The process is a continuous system which produces 
a cast bar which is then passed into a bar straightener to a rotary shear for cutting to length.  

After the shear there is an ingot cooling tunnel consisting of cooling chamber to reduce the ingot temperature 
ready for stacking using the robotic system. 
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1.6.4 Fumes Filtration System 

The gas from the post combustion process will pass into the “dry” system. The system involves the use of 
calcium hydroxide and activated carbon. This will remove all particulates, dioxins and furans. The reaction 
will be completed by the use of a bag filter to allow for the solid partials to be rejected for disposal. A series of 
temperature sensors monitor the incoming gas temperatures to prevent damage to the baghouse, with cold air 
adjustment and an emergency only by pass stack (damper). 

The bag house system also treats the secondary air from the hood above the refining furnace first having 
passed through spark arrester system. 
 
2. Source of aspect 

Emission stacks. 
 
3. Impact 

Adds CO to atmosphere, NOx, VOC’s and particulates. 
Under abnormal conditions on the shaft furnace, e.g. in the starting up and melting down procedures, 
smoke and odours can be emitted and cause nuisance. 

4. Significance 

 Frequency Severity Impact 

Normal 2 1 2 

Abnormal 1 6 6 

Emergency 1 10 10 

 
 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Increased emission to the environment as production increases 
 Increased cost of energy having a direct impact on the business 
 Improved equipment replacements to benefit the environment and the business 
 Maintain all equipment to prevent issues 
 Refining system limits exposure to cathode shortages and supply issues 
 Increased availability of scrap copper sources based on ability to refine material 
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6. Comment 

Under controlled conditions the filter plant and stack height are designed so that and emissions are 
filtered for particulate and gases dispersed.  
Controlled conditions means: 

The shaft furnace burners are running to optimum efficiency. 
The filter plant is fully operational and sufficient lime in the system to achieve full filtration. 
The on-line monitoring equipment is fully calibrated and operating. 
New degreaser system operational controls and solvent testing are reviewed and maintained 
within the supplier’s recommendations 
 

In the cases of the other items of plant-controlled conditions mean the normal operation procedures 
are in operation. 
 

 
7. Operating Procedures 

Operating Procedure 5  Furnace operations 
Operating Procedure 6  Degreaser operations 
Operating Procedure 7  Extrusion and drawing operations 
Operating Procedure 8  Plastic coating operations 
Operating Procedure 27  Refining Furnace & Casting Operations 
 
 
8. Cross reference to Compliance Obligations 

2 Emissions from furnace stack to atmosphere 
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16 Traffic 

1. Aspect 

Traffic to and from the site can cause nuisance and pollution in the neighbourhood. 
 
2. Source of aspect 

Employees’ cars to and from work. 
Lorries and vans delivering raw materials etc. 
Vehicles distributing finished goods. 
Miscellaneous traffic. 
 
3. Impact 

The site is on the junction of the main A41 and Vulcan Road being 0.5 miles from the A463 trunk 
road leading to the M6. There is some housing on these roads. The nearest habitation is 600 metres 
beyond the site. Traffic therefore does not create a nuisance. 
Number of journeys: 
 

The site is open 5 days a week working on a two-shift pattern with overtime as required at 
weekends (mainly Saturday 6-2) 

Cars to site at  6.00 am, 2.00 pm & 10.00 pm 50 per day. 

Cars to site at 9.00 am                                                60 per day. 

Lorries and vans to and from site 15 per day. 
 
Visitors to and from site   5 per day typical. 
 

4. Significance 

 Frequency Severity Impact 

Normal 3 2 6 

Abnormal - - - 

Emergency - - - 

 
 
 
5.  Risks and Opportunities 
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The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 
 Is there an opportunity to consider other forms of transport for employees –public transport? 
 Provide safe cycle storage areas to increase the use of bike 
 Review supply companies transport vehicles for environmental impact, are they using electric of 

low emission vehicles for deliveries 
 

6. Comment 

Traffic flow within the company has been improved with the opening of the new gatehouse. The 
general amount of traffic in the area is heavy due to several factory units situated adjacent to Mueller 
Europe Ltd 
 
 
7  Operating Procedures 

None 
 
8.  Cross reference to Compliance Obligations 

None  
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17 Legionellosis 

1. Aspect 

Risk of distributing airborne Legionella bacteria to the neighbourhood. 
 
2. Source of aspect 

The wet cooling towers and air conditioning system. 
 
3. Impact 

Can lead to death. 
 
4. Significance 

 Frequency Severity Impact 

Normal - - - 

Abnormal - - - 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 

 Maintain cooling tower checks as required 
 Ensure all key personnel are made aware of systems 
 Weekly internal checks of systems for dosing chemicals 
 Review future improvements in cooling systems. 

 
6 Comment 

All cooling tower systems are covered by external water Treatment Company 
 
7. Operating Procedures 

See system logs. 
 
 
 
8. Cross reference to Compliance Obligations 
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10  Legionellosis 



ISO 14001:2015 ENVIRONMENTAL 
MANUAL 

Document Control 
Reference: Register of 
Environmental Aspects 
Issue No: Draft 
Issue Date:  
Page: 41 of 51 

 

   

18  Community 

1. Aspect 

Involvement in community activities, which relate to the environment. 
 
2. Source of aspect 

Management’s desire to assist the community around the site, where many employees are resident. 
 
3. Impact 

The major impact is from noise, emissions and light emissions. All production operations are 
enclosed within the main buildings, all doors are only open to allow access and are kept closed at all 
other times to further reduce noise levels. The site noise survey does not indicate any mayor noise 
issues. The processing of scrap by bailing is confined to daylight hours to reduce noise levels. All 
lighting is inwards facing and  
 
4. Significance 

 Frequency Severity Impact 

Normal 3 1 3 

Abnormal 1 6 6 

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 

 List of all local businesses within the emergency procedure for easy of contact 
 Review any changes within the operations as to their potential effect on the local community 
 Offer an open door policy to local businesses on information. 

 
6. Comment 

 
7. Operating Procedures 

None 
 
8. Cross reference to Compliance Obligations 
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None  
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19  Life cycle assessment 

1. Aspect 

The impact an organisation has on the environment extends beyond those caused by its direct 
activities. The provision of raw materials and services will themselves generate environmental 
impacts. The use and ultimate disposal of the products would and can also create impacts. The phrase 
‘cradle to grave’ is often used in this context. 
 
2. Source of aspect 

Manufacture of raw materials purchased: 
 The original raw materials. 
 Energy used in extraction and manufacture. 
 Transport at each stage of manufacture. 
 Pollutants etc. released during extraction, manufacture and transport. 
The organisation’s activities: 
 Impact of converting raw materials into finished product. 
Finished products: 
 Energy consumed in use. 
 Ability to re-cycle when no longer usable. 
 Disposal of ultimate waste. 
 
3. Impact 

Carrying out life cycle assessment (LCA) is not easy. It is difficult to define all the impacts and 
obtain the relevant data. It can then be difficult to decide on the relative importance of the different 
types of impacts to decide where the priorities lie. 
Raw material in the form of cathode is purchased by the placing of contract on LME registered 
companies such as but not restricted too Goldman Sachs & Trafigura who operate an Environmental, 
Social and Governance system and issue a Report. As we are removed from the source manufacture 
of the cathodes we rely up on the integrity of the companies we deal with. Therefore by only trading 
with LME recognised companies we have visibility via their reports and actions as too their 
performance in both environmental and social impacts. 
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4. Significance 

 Frequency Severity Impact 

Normal 1 1 1 

Abnormal - - - 

Emergency - - - 

 
 
 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 

 Ensure customers are informed of the recyclability factors of copper tube 
 Keep up to date with changes in processes, REACH and environmental legislation 

 
6. Comment 

The organisation has decided that it does not have the expertise or available effort to carry out LCA 
on its existing products; we do however refer to the environmental profile of copper products issued 
by the European Copper Institute which can be found in the annex to our EMS and a simple flow 
diagram as to the route from “cradle-to-gate” is shown below. We do nevertheless adopt ‘cradle to 
grave’ thinking when taking decisions about new products and processes. As copper is a natural 
resource Mueller Europe Ltd recycles all internal scrap and sells for further re-cycling any scrap 
generated which cannot be used internally. Copper tube manufactured by Mueller Europe Ltd in 
normal usage has an estimated life of greater that 25 years and thereafter is recyclable by re-melting 
or re processing into other metallic products.   
Mueller Europe coats a small percentage of its copper tube with a plastic covering made from LDPE. 
LDPE is a well-recognised material in extrusion coating providing, adhesion and protection. LDPE 
maintains its physical and mechanical properties after recycling and is increasingly being recycled in 
several European schemes. 
Benefits of LDPE: Because of its versatility (large range of density, molecular weight (MW) and MW 
distribution, and chemical inertness), LDPE remains a popular plastic in use today. LDPE resins can 
be tailored to be used in many applications such as coating applications (e.g. for copper tube). For 
responsible end-of-life management, Plastics Europe recommends recycling (whether mechanical or 
feedstock) as far as economically feasible and environmentally sensible. Alternatively, for residual 
streams energy recovery can be conducted in special designed plants. (Information obtained from -
.Plastics Europe http://www.plasticseurope.org/). 
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7. Operating Procedures 

Operating Procedure 16  New products and processes 
 
8. Cross reference to Compliance Obligations 

None  
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20  Other aspects 

The following environmental aspects have been identified but are considered to be too minor to 
warrant documentation: 
 Limited use of paper for reports and invoices (most internal commutations are carried out by e-

mail.). Customers also now use the EDI ordering system, which only generates a final delivery 
note and invoice. 

 Car parking space is adequate. 
 Disposal of sanitary wastes. 
 Arising of empty drinks cans and plastic bottles. 
 Laboratory chemical usage. 
 Disposal of electronic equipment (computers etc) this is covered by WEE 
 F- Gas regulations – log maintained on all f-gas containing equipment on site. 
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21 Asbestos 

1. Aspect 

Emission of particulates to the atmosphere which may present a hazard to the local environment 
and public health.  

 
2. Source of aspect 

General construction products used in the buildings and fabric of the structures. Some minor 
pipe insulation. 

 
3. Impact 

Potential release of particles from maintenance work, construction work or from fire, resulting 
in contamination of the local environment and a potential health risk to employees and the 
general public. 

 
4. Significance 

 Frequency Severity Impact 

Normal 1  1  1  

Abnormal  1 6  6  

Emergency 1 10 10 

 
5. Risks and Opportunities 

The review identified the following risks and opportunities (ie. potential adverse effects and potential 
beneficial effects: 

 Ensure the full management report is available to all concerned bodies 
 Maintain an action plan and ensure it is communicated to all concerned bodies including 

contractorscontractor’s vis the induction process 
 Put in place an action plan to remove all asbestos from site in accordance of the correct waste 

disposal laws 
 Progress an policy of asbestos free site as soon as possible 

 
 

 

6. Comment 
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 A full asbestos management survey has been completed in January of 2011. High risk items 
have been removed and a management plan for all other low risk items has been put in place. Were 
required labels have been applied to areas and asbestos containing items. 
No work should be carried out with asbestos unless a written plan of work detailing how that work is 
to be carried out has first been prepared. 
 
7. Operating Procedures 

 None 
 
8. Cross reference to Compliance Obligations 

Control of Asbestos Regulations 2012 
Approved Codes: The management of asbestos in non-domestic premises, Regulation 4 of 
the Control of Asbestos Regulations 2012.  
Work with materials containing asbestos, Control of Asbestos Regulations 2012 
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22 Interested Parties 

1. Aspect 

As part of the assessment of the company aspects interested parties has been identified as a key 
relation to the business 
 
2. Source of aspect 

Relationships between customers, suppliers, legal bodies and any other party with whom Mueller 
Europe has a direct contact with or whose activities may have a direct impact on. 
 
3. Impact 

Dependant on the level and type of contact this can range from direct environmental impact in the 
form of emission, to packaging waste at the final customer point 

4. Significance 

 Frequency Severity Impact 

Normal  1 1   1 

Abnormal  1 6 6 

Emergency 1 10 10 

 
5. Risks and Opportunities 

 Maintain list of interested parties to ensure any environmental changes can be communicated to 
all required parties 

 Helps develop a good working relationship 
 Failure to meet expectations could lead to breakdown in relationships 
 Risks to business performance and future developments 

 
6. Comment 

See attached list of interested parties 
 
7. Operating Procedures 

None 
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8. Cross reference to Compliance Obligations 
None 
 
Interested 
party 

Needs and expectations of interested 
parties 

Related 
product/service, 
process or 
activity 

Responsible 
person/Team 

Executive 
Board 

Good financial performance, legal 
compliance good business practices 

Business process  Senior Management 
Team 

Legal 
Regulators 

Identification of applicable statutory 
and regulatory requirements for the 
products provided. Understanding of 
the requirements, applications within 
the QMS and update / maintenance 

of them as required 

All  Senior Management 
Team, departmental 
management teams. 

Customers  Value for money, high quality, on‐
time deliveries, customer support. 
Meet customer environmental 
expectations & requirements 

Sales, 
Manufacturing, 

Quality & 
Transport 

All 

End users  Quality of product, technical and 
support service.  

Sales, 
Manufacturing, 

Quality 
Departments 

Sales, technical 
departments 

Bank/Finance  Good financial performance  Business plan  Senior Management 
Team 

Employees  Training and development, good HR 
support, good healthy and safe 
working conditions and prompt 
payment.  Work/ life balance, 

employment security. 

Training  HR 

Government  Provide employment, pay taxes  Business Plan  Senior Management 
Team 

Insurers  Risk management  All activities  Senior Management 
Team 

Neighbours & 
Local residents  

Environment protection, noise 
abatement. Local employment

All  All 

Emergency 
Service 

To maintain controls of operations, 
substances, and buildings in line with 

current legislation 

All  All 

External 
Providers 

Prompt payment, good working 
relationships, clear outline of our 

requirements 

Accounts, 
Purchasing  & 
Manufacturing 

Accounts & 
Purchasing 
departments 
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23 Blank 

1. Aspect 

 
2. Source of aspect 

 
3. Impact 

 
4. Significance 

 Frequency Severity Impact 

Normal    

Abnormal    

Emergency    

 
5. Risks and Opportunities 

 
6 Comment 

 
7. Operating Procedures 

 
8. Cross reference to Compliance Obligations 
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Refining Process 
 

-------------- Incoming Raw 
Material 
(Storage) 

Legislation 
 
The Environmental 
Protection Act 
 
Controlled Waste 
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Refining Furnace & Casting Operations 

1. Purpose and scope 

This procedure ensures that furnace operations at start up, normal running and shut 
down are controlled and satisfy the consent conditions laid down by the Environment 
Agency under the Environmental Protection Act 1990: Part 1. 
The process of ingot production is split into several operations as outlined below. 

1.1 Material Storage 

Incoming “scrap” for the refinery process will be segregated by delivery and stored on 
the cast yard in dedicated bunkers. These bunkers will be of concrete & steel 
construction with a non-permeable base. The type of material received will have a 
minimum copper content of 96% and be in various forms including wire coils, strips, 
bars, tubes and plates. 

1.2 Material Preparation 

Dependent on the type and size of the incoming material some may be sent to the 
material preparation shredding system. This equipment consists of a shredder with a 
series of “knives” to process material into suitable lengths for melting. Based on a 
detailed analysis of the available material it is estimated that a total of 54 tonnes per 
24 hours will be processed by the shredder.  The capacity of the unit is dependant on 
material type but typically ranges from 7 to 20 ton per hour.  

The loading system for the furnace has a vibratory discharge conveyor and is housed 
within a dedicated purpose build unit with noise insulation. The unit operates on an 
automatic system with safety cut-outs. 

1.3Melting 

The copper material is melted in a tilting reverberatory furnace feed via the conveyor, 
vibrating tables and charging funnel. The furnace is heated by one, AGO type, oxy-
fuel burner running on natural gas and oxygen. The furnace is equipped with a series 
of lances in the side wall to deliver air or gas under pressure to effect oxidation and 
reduction operations. All fumes and solid particles from the process are collected and 
directed to a post burner chamber operating one burner to maintaining the fumes at 
850’c for VOC abatement, which in turn is connected to the bag house via a water 
quench system. 

The charge capacity of the furnace is 150 tonnes with a working temperature of up to 
1250’C. It has a fully integrated computer control system with a PLC (programmable 
logic control) unit. 

There is also cooling water circuit with is associated pumps and cooling tower, this 
has an emergency back-up diesel pump in the event of a power outage. 
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The “dross” generated by the refining process is collected by carousel system using 3 
rotating moulds and is designed for both safety and process efficiency. 

 

1.4 Refining Process   

Once charging and melting is completed the copper is oxidised by compressed air through 
lances (tuyeres). To assist the refining reactions, some reactants can be added. At the end of 
each refining phase the slag is removed. This process continues until the material has reached 
its required chemical purity. The average refining time is between 16 to 18 hours. 

1.5 Ingot Casting 

The ingot casting line is fed from the refining furnace, and consists of a rotary wheel casting 
system, cooling tunnel and auto stacking system. 

The molten metal is fed at a controlled rate into the copper mould, utilising automatic mould 
level controls, with the copper being cooled by four rows of water sprays. The process is a 
continuous system which produces a cast bar which is then passed into a bar straightener to a 
rotary shear for cutting to length.  

After the shear there is an ingot cooling tunnel consisting of cooling chamber to reduce the 
ingot temperature ready for stacking using the robotic system. 

1.6 Fumes Filtration System 

The fume filtration system consists of an initial stage for the oxidation of Carbon Monoxide 
and VOCs this will take place in the afterburner. 
The flue gases coming from the Refining Furnace will be heated to the oxidation 
temperature in the afterburner by means of a natural gas fuel burner equipped with its 
own fuel gas distribution unit and combustion air fan. The temperature in the post-
combustion chamber can change according to the different phase of the refining process, this 
temperature is controlled by adjusting fuel gas supply to the burner. 

This chamber can be heated up to 850°C by means of natural gas combustion. The 
combustion air for the natural gas will use external air, and the combustion air-fuel ratio in the 
chamber will be automatically controlled. An oxygen analyser is installed in the upper part of 
the afterburner to adjust the opening and closing of the control valve on the discharge line of 
excess air fan, this is in order to maintain the percentage of O2 in afterburner above 6% vol 
and to reduce the temperature at top of chamber during reduction phase. 

Injection nozzles for the Selective Non-Catalytic Reduction process (SNCR) are installed on 
chamber in order to reduce Nitrogen Oxides NOx levels to below the prescribed emission 
limits. An ammonia solution of 29%wt. is used for SNCR. 

Before the dry purification system (baghouse), a water quench is installed in order to reduce 
the fumes temperature to between 150-170°C using. Dependant on the water chemistry 
requirements a caustic soda solution (at pH 9-10) can be added to the injection nozzles 
located in the upper part of quench. 
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This caustic solution is prepared in an independent tank which is fed by a dosing pump 
controlled by a pH analyser. Value of pH is maintained between 9-10 and solution is fed to 
injection nozzles by one of two pumps, one in service and the other on standby in case of 
failure of the working pump. The caustic soda solution is atomized by compressed air in 1:5 
ratio for the optimal performance of the spraying system. 

The flowrate of the quenching solution is controlled via the outlet temperature by controlling 
the valves on liquid line. The inlet section of the quench is refractory lined up to the injection 
nozzles level.  

The bottom of quench is equipped with a drain pipe in order to discharge any potential 
accumulated liquid (this is an intermittent stream running at 200-300 l/h with a pH of 9 – 9.5, 
other levels including COD and TDS will be negligible). There will be a Severn Trent consent 
to the external foul drainage system for this release.  

The gas from the post combustion process will pass into the “dry” system. This system 
involves the use of calcium hydroxide and activated carbon. This process will remove all 
particulates, dioxins and furans. The reaction will be completed by the use of a bag filter to 
allow for the solid particles to be rejected for disposal. There are a series of temperature 
sensors monitoring the incoming gas temperatures to prevent damage to the baghouse, with 
cold air adjustment and an emergency only by pass stack (damper). 

Secondary air containing dusts from the hoods located on refining furnace inspection/loading 
doors and guillotine valve are sent to anti-sparkling chamber to extinguish potential sparks 
coming from Furnace. This fume is then pulled by the extraction fan to the baghouse system 
the fan is equipped with a variable speed driver and controlled by inlet pressure, the treated 
secondary air is routed to common stack. 

A full description of the plant operation can be found in appendix C. 

The following safety systems have been included to ensure correct operation of baghouse: 

1. Automatic temperature control of gases entering the filter; in the event that the 
temperature is higher than the set level, a valve will open to allow cool false air to 
readjust the temperature to the required level (this valve can be also used to decrease 
flue gas temperature and reduce water consumption to the quencher) 

2. Outgoing gas by-pass from post-combustion. The gases can be discharged directly 
into the atmosphere by means of the emergency stack (DAMPER) in the event of 
recovery boiler fault (otherwise failure to cool gases to the required temperature 
would lead to possible damage of the baghouse) 

3. The filter bags are made of heat-resistant fabric (peak temperature up to 220 °C). 

4. Bag filter cleaning will be controlled by a local sequencer, which will activate 
compressed air cleaning when clogging is detected. 

5. The baghouse is made up of sectors which allows for periodic filter maintenance 
operations without the interruption the refinery. 
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6. The gas coming from the baghouse is pulled by the main fan and sent to the common 
stack of the primary and secondary flue gases circuit.The common stack is fitted with 
a MCERTS certified continuous dust monitoring system consisting of a Combi Probe 
with forward scatter particulate analyser for simultaneous measurements of: Dust 
concentration, gas velocity, pressure and temperature. The system is complimented 
by an MCU control and display unit, Purge blower and PLC based visualization, 
storage and reporting system allowing for internal data storage and ethernet 
connection for remote PC access, control and data download. All ports and sampling 
point are in accordance with document M1 sampling requirements for stack emission 
monitoring. 

These controls and system operation can be found in appendix F (NOTE TO BE ADDED)  
 
2. Responsibility 

Furnace operators and casting teams are responsible for operating the melting furnace 
and casting system in accordance with this procedure, and the manufacturer’s 
guidance. 
 
3. Consent conditions (Pending) 

(a) All emissions during the normal operation of the furnace are passed through 
the filter plant (see item (e) for non-normal operations) 

 
(b) The emissions from the abatement plant are monitored continuously for 

particulate matter using MCERTs equipment. 
 
(c) Emissions from the filter plant are not to exceed the limits listed below and 

monitored in accordance with the prescribed standard using stack conditions 
as per M1 sampling requirements for stack emission monitoring. 
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Parameter Referenc
e period 

Limit Monitoring 
frequency 

Monitoring standard or method 

Particulate   mg m-3     

 
 
 
 
 
 

Average 
over the 
sampling 

period 

5 mg/Nm3 Once a year BS EN 13284-1 and MID 

Volatile Organic Compounds 
(as carbon) mg m-3  

30 mg/ Nm3  
 

Once a year BS EN 12619 

Oxides of nitrogen (as NOx) 
mg m-3  

100 mg/Nm3 Once a year BS EN 107429 

Carbon monoxide         kg/hr  65 kg/hr Once a year ISO 12039 
Hydrogen chloride       mg m-3 10 mg/Nm3 Once a year BS EN 1911 
Phosphorus (as P2O5) mg m-3 5 mg/Nm3 Twice a 

year  
BS EN 14385 

Copper, lead, zinc and their 
compounds taken together 
(as metal) mg m-3  

2 mg/Nm3 Once a year BS EN 14385 and MID 

PCDD/F (as I-TEQ/Nm3) 0.1 ng/m3 Twice a year BS EN 1948 parts 1, 2 & 3 and 
MID 

 
(d) In the event of an emergency, the equipment will be shut down in a safe and 

controlled manner to ensure no risk of adverse impacts on either personnel or 
the environment. In the event of any environmental impact occurring from an 
emergency the EA will be informed using the schedule 5 document and a full 
internal investigation will be undertaken as soon as its safe to do so. 

 
4. Operations This to be completed during the commissioning and training phase of the 
process 

4.1 Start up 

All equipment is checked for correct function before charging, refining and casting 
processes are started. 
 
 
4.2 Normal operations 

 
4.3 Shut down 

 
4.4 Environmental impact 

The Material Preparation, Melting and Casting operation has several environmental 
impacts, however through the use of BAT in terms of melting, molten material 
transfer, burner control, casting control, filtration plant and emission monitoring these 
are reduced to minimal levels.  
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The Refinery Supervisor and Leading Hands are responsible for ensuring the refinery 
plant continues to have reduced environmental impact. 
 
4.5 Emergency Procedures 

The refinery system has a fully integrated fume, particulate recover system (see annex 
B) which ensures that there are no adverse environmental emissions from the plant to 
atmosphere. In the event of this filtration system failing there is a by pass system on 
the top of afterburner which will be opened for a maximum of 5 minutes, after 
which all emissions to air will cease. This can occur in the event of an ID fan trip, 
high temperature of the filter system or high temperature of the afterburner. In this 
scenario the afterburner is stopped, the refining furnace is switched to standby mode 
for 5 minutes to allow for the system temperature to reduce and normal operation 
parameters to be re-established.  The table below shows the emission flowrate 
expected from the emergency stack, for this 5-minute period after which the systems 
will shut down and there will be no further emissions. 
 

 
 
In the event of any electrical power failure, the emergency stack opens, however as 
we have an MCP on site supplementing the electrical energy from the grid and 
through this plant and any external power failure is therefore catered for. Conversely 
both the refinery furnace and the afterburner are gas fired so any loss of gas supply 
would automatically stop both processes. 
 
The system is designed to work continuously for 330 days/year with an availability 
>95% under good operating conditions there will be a scheduled maintenance plan, 
with the use of OEM parts etc. 
In order to get such availability, there is a dedicated maintenance of the system, which 
covers the main tasks: 
 
1. Periodic inspection and maintenance of the centrifugal pumps 
2. Cleaning of pipes, filter and hoppers 
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3. Filter bags replacement 
4. system for dust collecting loading and unloading 
5. Loading of additives into the tanks 
 
The bag-house system also has several safety controls to prevent overheating and 
operational failures, including automatic temperature control of gases entering the 
filter; in the event that the temperature exceeds the set level, a safety valve will open 
to allow cool false air to readjust the temperature to the required level (this valve can 
be also used to decrease flue gas temperature and reduce water consumption to 
quencher). 
 
Based on the unlikely event of a failure of the filtration plant we have carried out an 
emission modelling air dispersion report for both the main and by-pass stacks, to 
assess its potential for any environmental impact. 
 
In the event of the by-pass stack having to be opened Mueller Europe will issue a 
schedule 5 to the EA, and take all necessary steps to resolve the issues within an 
appropriated time scale based on the nature of the failure. However, in the event that 
the system can not be brought back online the refinery furnace will be runout either as 
scrap copper blocks or cast as ingots, immaterial as to copper material quality, and in 
a controlled and safe manner as not to endanger either the operators, environment or 
equipment.  In any emergency or plant failure the emissions from the bypass stack 
will only last for a maximum of 5 minutes as the refinery furnace burner will go into 
standby 
 
The annex to this procedure contains the following documents -: 
 
Annex A – Continuus Properzi Technical Description 
Annex B – Filtration plant operation documents 
Annex C – Noise Assessment Report 
Annex D – Environmental air dispersion report 
Annex E – Over view flow diagram 
Annex F – Online emission monitoring equipment controls 
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