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	ANNEX 41

(Ref. § B-8.2)


OSPAR Recommendation 98/1

concerning Best Available Techniques and Best Environmental Practice

for the Primary Non-Ferrous Metal Industry

(Zinc, Copper, Lead and Nickel Works)

OSPAR Recommendation 98/1 concerning

Best Available Techniques and Best Environmental Practice

for the Primary Non-Ferrous Metal Industry

(Zinc, Copper, Lead and Nickel Works) 

RECALLING Article 2(1) of the Convention for the Protection of the Marine Environment of the North-East Atlantic (“OSPAR Convention”);

RECALLING also that the 1997/1998 Action Plan of the Oslo and Paris Commissions requires the adoption of further measures, including the application of best available techniques and best environmental practice, for the reduction or elimination of inputs to the maritime area from specific industrial sectors including the non-ferrous metal industry;

RECALLING the Description of Best Available Techniques for the Primary Production of Non-Ferrous Metals (Zinc, Copper, Lead and Nickel Works) which was published by the Oslo and Paris Commissions in 1996;

NOTING Council Directive 96/61/EC concerning integrated pollution prevention and control which addresses this sector;
RECOGNISING that the primary zinc, copper, lead and nickel industries represent a considerable potential source of inputs of contaminants to the maritime area;

The Contracting Parties to the Convention for Protection of the Marine Environment of the North-East Atlantic RECOMMEND:

1.
Definitions

For the purposes of this Recommendation:

"Primary metallurgical industry" means industry producing one or more refined metals directly and predominantly from ores and concentrates.

2.
Scope

This Recommendation applies to the primary metallurgical industry producing one or more of the following metals or process related compounds:

· zinc;

· copper;

· lead;

· nickel.

The techniques described in this document are applicable to new metallurgical plants, as well as to existing plants that are going to be transformed significantly. In addition, national authorities should establish reasonable periods of time intended for the environmental update of all existing plants to the level of the techniques.

3.
General Provisions and Requirements

1.
The following general provisions and requirements put forward technical measures and operations described in the Description of Best Available Techniques for the Primary Production of Non-Ferrous Metals (Zinc, Copper, Lead and Nickel Works) which was published by the Oslo and Paris Commissions in 1996. There may be additional techniques which can achieve equal or better environmental protection, or which are more appropriate in certain geographical situations which are also acceptable. Contracting Parties should report on such additional techniques in their implementation reports.

3.1
Storage and handling of raw materials

2.
Site selection of the stockpile area should consider protection from winds and minimisation of vehicle movements. The area of its location should be hard surfaced and the height of the stockpile of fines should not extend above the retaining walls of the open bays. The contact with vehicles, especially wheel contact, should be avoided. Where this is not practicable tyres should be washed prior to leaving the site of the stockpile if climatic conditions allow. For this purpose, the site should have a well-designed separation from the remainder of the plant, with preferably only one exit/entrance with the tyre washer.
3.
Stockpiles and stockpiling or blending operations should preferably be fully enclosed with roof and side coverings. When this is not practicable the following, at least, should be considered:

· establishing overgrown earth embankments, windbreak plantings or windbreak hedges;

· discontinuation, as far as possible, of stockpiling operations during weather conditions which particularly favour the generation of emissions (long-lasting droughts, high wind velocities).

4.
Raw materials should be received wetted and/or in sealed containers and/or in enclosed vehicles. These should be inspected before tipping. Appropriate dust control precautions should be taken when sampling. Properly designed dust arresting measures should be installed, e.g. spray systems may be required to maintain stockpile surface wetting.
5.
In case of longer lasting storage a crust-forming agent can be applied.
6.
Tipping to stockpiles can be made through chutes equipped with wet suppression systems. Exposed free fall of dusty material to stock should be avoided.

7.
For the storage and handling of hazardous substances, the strictest measures, roofing and complete side coverage should be applied.

3.2
Transfer operations

8.
Reclamation of raw materials from stockpiles can be by:

a. 
toploading conveyor, (the best method);

b. 
grab crane; or

c. 
front end loader;

d. 
covered lorries.

9.
Totally closed facilities, like conveyor belts, exhausters, chain conveyors or transport containers should be used for the transportation of dusty materials. Machinery, equipment, or other facilities used for the treatment or production of dusty goods should be also completely encapsulated. Where encapsulation is not or only partly possible, dust‑containing waste gas should be collected and fed to a dust collector.

3.3
Traffic and roadways

10.
Roads should be cleaned, well defined and well maintained.

11.
Drains should be fitted with interceptor points in order to prevent blocking.

12.
As far as practicable, site vehicles should be restricted to designated functions and areas and their use should be prohibited outside the site. Access of private vehicles to affected areas should be minimised. Careful on‑site traffic management is required.
13.
Where climatic conditions permit, wheels of vehicles should be washed before exiting the site. A well-designed wheel wash system would include:
· a spray system capable of cleaning tyre surfaces and wheel arches;

· water trough to at least half the depth of the tyre. Rumbler bars submerged in the trough along its full length;

· an irrigated exit ramp and draining off area using clean water draining to the trough should be provided; automatic jet operation by pressure pads; solids recovery system;

· restrictions to prevent bypassing the wheel wash system.

14.
Because effluents from facilities that wash vehicles may be polluted with heavy metals, discharges should be treated before release.

3.4
Recycling

15.
When technical and economically possible, recycling of collected materials should be the first objective of an environmental management program this principle is also applicable to water discharges and waste management.

4.
Atmospheric Pollution

4.1
Fugitive Dust and Fume Emissions

4.1.1
Storage and handling of raw materials

16.
The handling of dusty materials may require the installation of exhausters and dedusters at:

· stationary reception, transfer, and discharge points, shovel loaders, and transport units;

· downspouts of loading facilities;

· dispersion systems as parts of pneumatic or mechanical unloading facilities;

· pouring gutters of facilities used, or unloading road and rail vehicles;

· siphons.

17.
In as much as dust‑containing waste gases cannot be collected:

· the discharge height at discharge points should be, automatically, if possible, adjusted to the changing height of the pile; or

· the discharge velocity of the bulk goods at the downspout should be kept as low as possible, e.g. by using shuttle flaps.

4.1.2
Recycling operations

18.
Wetting, as soon as practicable after removal from the process, using a properly designed spray system can greatly reduce dust emissions when this operation does not imply any risk.

19.
Transfer of drosses and slags for crushing should be in enclosed containers. Crushers should be fitted with arrestment plant.

20.
Fine collected dust can be:

· continuously recycled in a closed system direct from the filter plant;

· fed directly into a continuous smelting furnace or wet pelletised before charging;

· collected in combustible containers for charging direct to the furnace;

· slurried pumped and separated for recycling in thickeners or clarifiers.

4.1.3
Process containment

21.
Extraction of fumes followed by arrestment should be applied to sources such as furnaces, launders, melting pots, converters etc. Design extraction volumes should be sufficient to cope with overloads and abnormal operating conditions.

22.
Methods of containment, where practical, should employ primary, secondary and tertiary stages and could include:
· lock chambers on charging systems;

· covered launders and ladles;

· close hooding at tapping points;

· enclosure of hot dressing areas and rotary furnaces. 

23.
The above emissions should be extracted to filters.

24.
High capacity vacuum cleaning systems should be used for housekeeping within the process area.

25.
Fabric filter units on hot gases should be located inside a building to reduce emissions during maintenance, condensation and corrosion due to weather effects. Emissions high in moisture may best be treated using wet scrubbers or electrostatic precipitators. Where practicable, filtration systems should be fitted with filter failure systems.

4.2
Direct Emissions of Vaporous or Gaseous Substances

26.
Vaporous or gaseous inorganic substances, that cannot be abated by means of the use of precipitators, scrubbers or filters should be treated by means of chemical or physico-chemical methods, (for example, absorption and adsorption), in order to minimise their emission to the atmosphere.

4.2.1
Sulphur dioxide

General

27.
All sulphur dioxide-containing gas streams from non-ferrous metallurgical plants should be processed in order to meet emission limit values of sulphur dioxide to the atmosphere.

28.
The installation for sulphur dioxide removal should be monitored, operated and maintained adequately, so that a maximum total operating time can be accomplished. Procedures during start‑up and shutdown of equipment should aim at a minimisation of sulphur dioxide emissions.

29.
Continuous stable operation of the purification process, be it a sulphuric acid plant (as is most common at smelters), or some other kind of abatement process, should be maintained in order to have a successful purification of sulphur dioxide‑containing gases to the required standards. 

30.
The following approaches to sulphur dioxide pollution abatement can be used, alone or in combination:

· recovery as sulphuric acid, by means of one of the following processes:

· double contact;

· wet catalysis;

· processes based on NOx;

· single contact, in conjunction with other techniques or in cases of low sulphur dioxide concentrations;

· recovery as liquid sulphur dioxide, by means of one of the following processes:

· condensation processes;

· absorption processes;

· recovery as elemental sulphur or gypsum.

31.
When the sulphur dioxide concentration or the conditions of the waste gas prevents the methods listed above from being used, or after using them, the tail gases do not meet the air quality standards of the affected area, additional abatement measures should be taken such as additional treatment of the tail gas by means of chemical, physical or physico-chemical methods, including e.g. discharge to water as neutral sulphates, (e.g., mainly Na2SO4).
Copper works

32.
The fluctuations in volume and composition, of some gas streams can be mitigated by conducting the conversion procedure in several converters in a phased sequential operation and combining their off‑gases. In some cases it is also common practice to mix them with the steadier, more concentrated gas streams from the roasting and smelting stages so as to produce a combined gas stream within the concentration range needed to maintain autothermal operation of a sulphuric acid plant.

33.
When possible, the individual stages of copper extraction should be carried out in continuous processes and avoid any discontinuous stages. Processes, where possible, should be autogenous and designed for optimum energy and resource conservation.
Zinc works

34.
When possible, the recommendations given for copper works should be applied to sulphur dioxide streams from zinc sulphide ores roasting facilities.

35.
To permit economic and efficient processing of the sulphur dioxide roaster gases, the sulphur dioxide concentration should be kept as high and steady as possible, (e.g.: with the aid of fluid-bed technology for the roasting step).

Lead works

36.
When possible, the recommendations given for copper works should be applied to sulphur dioxide streams from lead sulphide ores roasting facilities.

37.
Under optimum operation conditions, when sintering machines with gas recycling are used, the sulphur dioxide concentrations of lead concentrates roaster gases should be maintained in the range of 4-6 % vol or above in order to facilitate efficient recovery of sulphur. In order to produce waste gases with a higher concentration of sulphur dioxide, the roasting and reduction steps  could be carried out in a single unit.

Nickel works

38.
When possible, the recommendations given for copper works should be applied to sulphur dioxide streams from nickel sulphide ores roasting facilities.

39.
Sulphur dioxide concentrations can be controlled by minimising air filtration.

4.2.2
Mercury

40.
Mercury vapour, leaving the scrubbing section, should be removed from gas streams by wet and/or dry methods.
41.
Alternatively, where the gas is being used as sulphuric acid plant feed, the mercury may be left in the gas and removed instead from the product acid.

42.
Impure metallic mercury, condensed as liquid metal and mercury-containing sludges, precipitated in the scrubbing liquor, should be removed and treated as a dangerous and toxic waste. Internal recycling to the roaster should be allowed only for streams where appropriate facilities are installed which enable safe mercury removal.
43.
Waste water originating from wet gas treatment for mercury removal in metallurgical plants should be treated in an appropriate treatment plant.
4.3
Direct Emissions of Particulate Matter (Fumes and Dust)

44.
Direct emissions of particulate matter shall be minimised using appropriate waste gas cleaning techniques. The applicability and the final choice of techniques depend, inter alia, on waste gas parameters such as dew point considerations, raw gas temperature and raw gas composition.

45.
Electrostatic precipitators imply capital and running costs that are relatively high. Because of this, it is usual to remove the coarser particles in a preliminary separator, such as a cyclone separator, and to use the electrostatic precipitator as an eliminator for the very fine material. Although they operate more satisfactorily at low temperatures, they can be used up to about 550°C. Pressure drops over the separator are low. The minimum collection efficiency of electrostatic precipitators occurs with particle sizes of about 0,5 to 2 m. With electrostatic precipitators in many cases the same clean emission levels can be attained as is often achieved with fabric filters.

46.
Scrubbers will cool the exhaust gas to temperatures where heavy metal vapours are virtually non‑existent, thus allowing the collection of essentially all heavy metals present in the gas. In addition, scrubbers are able to control an appreciable proportion of fine particles and gaseous emissions (e.g. sulphur dioxide, hydrochloric acid, hydrogen fluoride), simultaneously. Scrubbing provides an effective method of cleaning which gives a gas of high purity.

47.
When using scrubbers, recirculation of scrubbing water in combination with water treatment (sedimentation/filtration) should be applied. When soluble metals are involved also a precipitation step could be applied in the water treatment.
48.
Fabric filters are the most effective dust collectors for dry gases. The particulate collection efficiency obtainable depends mainly on the aerosol characteristics, the filter medium, filter‑rate and cleaning mode. It is possible to attain almost any collection efficiency that is needed to resolve specific emission problems. Since elevated heavy metal emissions generally occur in processes where the exhaust gas temperature exceeds 100°C ‑ 150°C, the filter media have to be selected very carefully. There are filter media which are suited to withstand elevated temperatures. In some cases it may be necessary to have more than one type of dust recovery system to deal with a range of particle sizes.

49.
To avoid transfer of pollution from air to water preference should be given to use fabric filters and dry electrostatic precipitators to remove particles from flue gas.

4.4
Prevention of Water Pollution

50.
The volume of effluent sent for treatment should be minimised. Therefore, uncontaminated water, (e.g. from cooling systems), should not be discharged to the central treatment plant. Cooling systems should be designed and maintained so as to prevent contamination of the cooling water. Process water, polluted run off from the industrial area and drainwater from bulk and waste storage should be treated in a waste water treatment plant.
51.
The wastewater treatment plant should at least consist of the following treatment steps: 

· pre-separation,

· neutralisation/precipitation; and

· solid separation.

Sulphide precipitation to increase the removal efficiency and/or effluent polishing by sand filtration can be considered as additional options for waste water treatment.

52.
When technically possible, all contaminated surface runoff should be collected and treated as waste process water. 

53.
When possible, purified water, after its treatment, should be re-used.

54.
Table 1 lists some examples of possible causes of accidental discharges in metallurgical plants as well as measures which can be adopted in order to prevent, minimise or avoid them.

· Most spills can be prevented by careful design, use of the right equipment, and safe operating procedures.

· Operators and supervisory personnel should be trained in the proper methods of spill prevention and cleanup.

· Areas of a plant that are vulnerable to spills should be designed with containment systems to hold the discharge in the immediate area.

· The drain system should be designed so that rainwater is either bled or periodically pumped to a waste treatment facility when contaminants are detected.

· Good engineering practice dictates that storage tanks should be diked.

· Dikes may be simple earth structures for non-toxic materials, but concrete is preferred for containment of toxic materials. 

· Because the potential for spillage is high in loading and unloading areas in a plant, special care should be taken to minimise pollution in these areas are properly diked and drained. 

· Peripheral trenching covered with grating is also useful for collecting and disposing of spills that occur with tank truck and tank car operations.

55.
The plant monitoring system should be designed to alert plant operating personnel when a spill occurs to enable them to take immediate corrective action.

5.
Waste Management and the Prevention of Soil Pollution

56.
Any wastes from primary non-ferrous industrial plants should be treated following the alternatives which are described below in order of preference.

I
Recycling at the same site where waste has been produced.

II
Recycling in other site.

III
Minimisation of its environmental impact, (e.g. volume reduction, inertisation, toxicity reduction), with final disposal preferably at the production site or at the nearest available site.

IV
When wastes are not recyclable, and further treatment for minimising their effect is not possible, direct final disposal at the production site may be the best alternative.

V
In cases III and IV, if a disposal area (e.g. for landfilling) is not available at the production site or near it, the wastes should be sent to other installations for final disposal. This is the least desirable solution to the problem, and it should be avoided if any one of the solutions described under headings I to IV is possible.

57.
Waste reduction should be accomplished through:

· the development of a company waste-plan by the operator, including a waste management plan;

· improvement of the efficiency of the use and treatment of raw material.

58.
The company waste-plan should, inter alia, comprise an inventory of the entire production process indicating possible waste and raw material saving measures.

6.
Energy conservation

59.
Energy saving should be accomplished through:

· the development of a company energy plan by the operator, including the introduction of an energy management plan;

· improvement of energy efficiency.

The company energy plan should, inter alia, comprise an inventory of the entire production process indicating possible energy saving measures.

7.
Implementation reports

60.
 The next progress report on the implementation of this Recommendation should be made to the appropriate OSPAR subsidiary body in 2007/2008. Implementation reports should be submitted in accordance with the format set out in OSPAR Recommendation 2005/1.

� Section amended by OSPAR Recommendation 2005/1 on Reporting Formats on the Implementation and Effectiveness of OSPAR Measures Relating to the Non-Ferrous Metal Industry.
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