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FOREWORD 
Due to its multifaceted properties, use of plastics has increased many folds in recent years compared to its use during its early development period in the 1950’s. The introduction of plastics is a milestone in the material options for using in Packaging sector. Plastics have replaced traditional concepts and changed the face of the packaging industry. Plastics packaging is the fastest growing segment of the plastic industry and is considered the wonder material of the new age. The dynamic nature of plastics to be ahead of time keeps the industry in the limelight, always ready for innovation. R & D and adaptation to changing times, tremendous growth is being witnessed in plastics packaging. About 50% of the total plastics produced in the world are used in the packaging sector. 
Although it has been established that use of plastics result in lesser release of greenhouse gas in the atmosphere apart from using lesser energy, this extensive use of plastics in the packaging sector without paying the adequate level of attention for the disposal of the plastics packaging waste created by plastics packaging especially the ones having short life span, has resulted in creating environmental issues across the globe including India. …………………………………………….
These Standard attempts to make a Guideline Action for dealing with the issues related to the packaging sector, with special emphasis on plastics packaging.
1. SCOPE 

This Guideline covers all plastics packaging materials placed on the marketplace and all plastics packaging waste, whether it is used or generated at household, shop, commercial, office, industrial, service, tourist location or any other level. regardless of the material used. This Guideline shall apply without prejudice to existing quality requirements for packaging such as those regarding safety, the protection of health and the hygiene of the packed products or to existing transport requirements or to the provisions on bio-medical and hazardous waste. Packaging Waste is a part of Solid Waste and, in certain cases, domestic hazardous and bio-medical waste. Wherever applicable, Packaging Waste would be synonym to Solid Waste / Hazardous Waste / Medical Waste in this Standard. 
2. NORMATIVE REFERENCE 
The Standard listed below contains provisions, which through reference in this text, constitute provisions of this Standard. At the time of publication, the edition indicated was valid. All Standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of the standards / regulations as indicated below: 
	IS No.
	Title

	IS 9569 : 2022
	Solid Waste Management — Glossary ( first revision )

	IS 14534
	Guideline on Plastics Recycling

	ISO 18601
	Packaging and Environment, General Requirement

	ISO 18604
	Packaging and Environment, Material Recycling


3. TERMINOLOGY
For the purpose of this standard the definitions of the terms, symbols and units given in IS 9569 and the following shall apply. 
NOTE — Efforts have been made to align the following terms with the definitions given in Solid Waste Management Rules, 2016 and Plastics Waste Management Rules, 2016 and their amendments, notified by Government of India.
3.1 “Extended Producer’s responsibility” means the responsibility of a producer for the environmentally sound management of the product until the end of its life. OECD defines EPR as an environmental policy approach in which a producer’s responsibility, physical and / or financial, for a product is extended to the post-consumer stage of a product’s life cycle. There are two related features   of EPR Policy:

a) The shifting of responsibility (physically and / or economically; fully or partially) upstream to the producer and away from municipalities, and 

b) To provide incentives to producers to incorporate environmental considerations in the design of their products.
3.2 extended producer responsibility (EPR) - product-centric approach through which producers / users (brand owners) are encouraged to re-evaluate decisions concerning material selection, design, packaging, distribution and marketing strategies with waste reduction as the objective.
3.3 “manufacturer” means and includes a person or unit, or agency engaged in production of plastic raw material to be used as raw material by the producer.

3.4 Packaging` means all products made of any materials of any nature to be used for   the containment, protection, handling, delivery and presentation of goods from raw materials to processed / finished goods, from the producer to the user or the consumer. 

a) Definition by EU Directive on Packaging.

b) This Standard would refer plastics as single or multi components having at least one component of plastic as a material of construction.
3.5 While packaging is very important element in protecting the goods packed most importantly, but not the only, foodstuffs, pharmaceuticals and drinking    water for the   products’ safe consumption / use, waste created / generated by the packaging material/s after the usage of the content, may impact the environment if due care is not taken to deal with the packaging waste for its scientific disposal. 
3.6 “Producer” means persons engaged in manufacture or import of carry bags or multilayered packaging or plastic sheets or like and includes industries or individuals using plastic sheets or like or covers made of plastic sheets or multilayered packaging for packaging or wrapping the commodity.
4. ELEMENTS OF PACKAGING WASTE MANAGEMENT 
4.1 Packaging is made from four important materials: paper and cardboard, metal containers and glass and plastics containers / films and other forms.
4.1.1 Plastics − Flexible plastic films in single or multi-layer laminates as well as co- extruded films and rigid plastics drums, bottles and containers generally formed by extrusion, blow moulding, injection moulding and thermoforming. 
4.1.2 Metals − Light Metals and their alloys, Metal Containers. 
4.1.3 Glass − Glassware and Laboratory ware.
4.1.4 Paper − Paper Based Packaging.
5. CATEGORY OF PACKAGING WASTE WITH RESPECT TO CONTENT
5.1 Agricultural produces, food and beverages and other eatables

5.2 Medical / pharmaceutical

5.3 Industrial packaging – non-hazardous and easy to clean and also difficulty in cleaning, like paints & varnishes.
5.4 Hazardous products packaging like pesticides and other chemicals etc.

6. PACKAGING DESIGN

Ascertaining that the packaging has not been overdesigned and can protect the content for the expected life of the product. 
6.1 Ensure proper packaging design considering the geographical locations of the product and requirement of protecting the quality of the contents. Design of packaging for a particular geographical location may be an ‘overdesign’ for another normal geographical location. 
6.2 Ensure that the design of packaging makes use of suitable materials or combinations of materials which facilitates recycling of the packaging waste.
6.3 Ensure that packaging materials are compatible with the known, 
relevant, and industrially available and easily accessible recycling technologies.
6.4 With the point of incidence at the post-consumer phase of the product’s life cycle, an implicit signal is sent to the producer to alter the design of his products so as to reduce the environmental impact in question. Producer accepts responsibility when they design their products to minimize environmental impacts over the products’ life cycle and when they are obliged to accept physical and / or economic responsibility for those impacts that cannot be eliminated by design.
7. REUSE  
7.1 The management of packaging and packaging waste includes prevention of packaging waste and, as additional fundamental principles, reuse of packaging, recycling and other forms of recovering packaging waste and, hence, reduction of the final disposal of such waste.
7.2 While one of the options for preventing the creation of packaging waste is to reduce the overall volume of packaging, however the demand for packaging materials is directly related to the overall development and activity of the society apart from geographical requirement.

8. SEGREGATION OF PACKAGING WASTE AT SOURCE
8.1 Waste Segregation at Source Re-usable or saleable material from dry waste under the categories such as paper, glass materials, metallic waste, plastic waste is generally done (wherever practiced), in a common dry waste bin. 

8.2 Under the packaging waste, all these different categories are required to be separated and stored separately for collection. Wherever the volume / quantity of specific category of packaging waste is not significant (for example in a household waste, only one glass bottle is generated in the waste stream), the same may be kept in the dry waste bin after a separate identification, if possible. In commercial places and in malls / shops etc., packaging waste should be stored in different categories for collection.

8.3 Packaging waste in the medical sector must be diverted to the designated centers as directed by local authorities for their recycling or disposal in other methods.

9. COLLECTION 
9.1 While scientific and technological progress has been made with regard to recycling and recovery processes for scientific disposal of the waste, collection of the waste is considered a most vital element in the whole system to control the environmental pollution and its impact due to packaging waste.
9.2 Primary responsibility for ensuring collection of packaging waste is of Producers, Importers and Brand Owners who introduce the products in the market. They need to establish a system for collecting back the plastic waste generated due to their products. This plan of collection is especially essential for all flexible plastics packaging, tetra pack, EPS and electronic waste. Under Extended Producer’s Responsibility, a set of mandatory actions have been formulated by the statutory authorities as briefed under EPR obligations.

9.3 Return of used packaging materials is one of the important aspects of the packaging waste management system. In absence of creating a system for return of used packaging materials, the producers, importers and brand owners shall join the system for segregation of dry waste at waste collection facilities created by the local bodies for identifying and transferring the segregated waste to the recycling / recovery facilities. 
9.4 A medium-term estimate should be set for attaining the targets of collection of waste in different segments of packaging and a long-term estimate for targets to be determined at a later stage with a view to substantially increasing those targets. In case the packaging waste is collected by other formal / informal waste collectors for subsequent recycling / recovery operations, data must be obtained on the volume of such collection system which should match with the figures for production and import of the products.

10. Extended Producer’s Responsibility (EPR) 
A primary function of EPR is the transfer of the financial and / or physical responsibility of waste management from local government authorities and the general taxpayer to the producer. The environmental cost of treatment and disposal could then be incorporated into the cost of the product. This creates the setting for a market to emerge that truly reflects the environmental impacts of the product, and in which consumers could make their selection accordingly.  Categories of different entities with defined responsibilities have been formulated as per statutory obligations. The categories are:

10.1 Producer (P), Importer (I) and Brand Owner (BO) of plastics packaging have   been identified and obligations of these entities have been defined under different categories.
10.1.1 Category I 

Rigid plastic packaging
10.1.2 Category II
Flexible plastic packaging of single layer or multilayer (more than one layer with different types of plastic), plastic sheets or like and covers made of plastic sheet, carry bags (including carry bags made of compostable plastics), plastic sachet or pouches.
10.1.3 Category III
Multilayered plastic packaging (at least one layer of plastic and at least one layer of material other than plastic).
10.2 Category wise targets have been stipulated in the Rules Notified by the Government of India under Plastic Waste Management Rules, 2016 and its Amendments from time to time. 
11. RECYCLING AND RECOVERY
11.1 From an environmental point of view recycling is regarded as the most important part of recovery with a particular view to reducing the consumption of energy and of primary raw materials for a sustainable and circular economy. 

11.2 Plastics Recycling is essentially recovery of the constituents of the waste by different processes suitable for the type and quality of the waste and converting it into similar or a different form of product - solid, liquid or gaseous for effective use in defined applications or recovering the energy contained in plastics for appropriate utilization. 
11.3 Selection of the appropriate recovery option will depend on many factors, such as segregation, quality / construction of the product, quantity and availability of the waste, and the relevant recovery targets in terms of material or energy content requirements. When the target is disposal of the waste, compliance of emissions and other environmental norms specified by the regulatory authorities in the relevant case, is to be ensured. Relevant selection criteria include the relative costs, competitiveness, and environmental performance of the available options (see Annex A). Access to markets for recovered materials or energy is an important consideration.
11.4 Material Recovery

11.4.1 General
Material recovery of plastics waste encompasses three distinct recycling routes: mechanical recycling, feedstock or chemical recycling, and biological or organic recycling or composting.
11.4.2 Mechanical Recycling
11.4.2.1 Sequence of operations
The mechanical recycling option generally comprises the following sequence of unit operations, some of which may occur simultaneously, that are carried out as part of the recyclate preparation and production process:

For plastics: 

 collection → identification → sorting / separating (into types and forms of plastic) → grinding / shredding → washing → drying →agglomerating/mixing →extruding / compounding → pelletizing.
Plastics waste for mechanical recycling may be offered in the form of bulk waste as collected, or in an added value, sorted grade.  As a rule, manufacturers and users of plastics materials and derived products are advised to provide mechanical recyclers with the necessary thermal-stability, flow property, reactivity and other data in material safety data sheets or other appropriate documentation.

11.4.2.2 Pre - treatment
Depending both on the intended application of the recyclate and on the characteristics of the waste stream, a preparatory step may be used to decontaminate the collected materials and products, and to optimize their handling characteristics for shipping, processing and other downstream operations. In the absence of homogeneous plastics waste consisting of materials of similar grade or type, material identification, sorting and separation steps become essential, such as in specialized sorting centres for household packaging. Wherever possible, these pre-selective operational steps should be carried out prior to any downstream mixing (commingling) with other waste streams. In some cases, particularly affecting post-consumer sources and at higher quantity operation level, attainment of this objective will / may require automated separation and sorting unit operations. In the absence of such automatic process control, precise identification of the sources of the components of the waste may be of crucial importance. 

11.4.2.3 Identification
With the reasonably wide implementation of product identification code on both rigid and flexible plastics products, means of separating materials, by type of plastic, at any point in the process, during manual or automatic sorting at the collection facility becomes critical. With known and regular source of waste and with the involvement of experienced manual operators, identification in local level / decentralized segregation systems achieve the desired level of efficiency. 

For large scale operation, various in-line analytical methods using techniques such as infrared analysis and trace-element tracking are available for the identification of specific types of plastic and associated additives, thus permitting their efficient downstream separation and segregation. 

In case of unknown or new source material, chemical laboratory testing should be carried out for identification of input waste. 

11.4.2.4 Separation and sorting
Plastics separation and sorting operations, which are generally required in all material recovery processes, may be carried out manually or automatically or combination of both systems using appropriate means of identification. The more accurate and efficient the means of identification, sorting and separation, the better is the quality of the recovered product obtained. Depending on specific circumstances, a compaction process such as crushing or baling to reduce size may be necessary to ensure easier handling. In manual sorting, risk of chemical, microbiological and ergonomic problems due to repetitive work can appear. Therefore, if manual sorting cannot be avoided, the workplace shall be designed to minimize such problems.

NOTES
1 Pre-consumer products can generally be sorted by type of plastic, to permit their re-use in the production process. Re-use of post-consumer products is generally rendered more complex because of their contamination by adventitious heterogeneous plastics waste.

2 Some post-consumer materials may consist of the same basic plastic containing fractions with different material properties such as in the case of HDPE bottles having different melt flow rates, densities or colours. Separation of the waste according to their colour, flow rate is very important for achieving high quality recyclate.  In some cases, it may not be practically or commercially viable to achieve the desired levels of separation or cleanliness. In such case these inputs should preferably be diverted for alternative recovery process like feedstock / chemical recycling. If the input plastics waste is comingled, choice of recycling process should be carefully made. Standards for the characterization of recyclates may be efficient tools for assessing the requirements of market outlets.
11.4.2.5 Recyclate production process
The commercial production of plastics recyclate comprises various unit operations, including the separation of materials, efficient removal of contaminants by washing or other methods, drying where appropriate, handling, constitution of lots, storage, packaging and shipment. In addition, other processes, such as grinding, additional sorting, homogenizing, extruding, pelletizing, micronizing or dissolution in solvent, may be necessary in order to regenerate the plastics material.

Recyclates are usually conditioned as agglomerate or regrind in the form of fluff, flake, chips, pellets or powder. Addition of modifiers or stabilizers may also be carried out in order to enhance the value of recyclates for subsequent use.

NOTE — All separated contaminants, such as those entrained in waste water, should be taken into account and handled properly during these preparatory steps.

11.4.2.6 Feedstock or Chemical Recycling
Using various processes well-known within the petrochemical industry, plastics can be depolymerized by pyrolysis process and fed back into the cracking process to form into their basic monomeric chemical constituents or into hydrocarbon fractions. These chemicals can then be used either as polymerization feedstock or in other useful applications and chemical processes. 

Waste generated out of mixed plastics, co-mingled plastics and plastics materials made out of a combination of different plastic materials are generally difficult for normal recycling (mechanical recycling). This technology helps decentralised recycling process in urban localities without creating any environmental pollution.

Mixed plastics can be converted in to LDO (Light Diesel Oil) range of oil having useful applications. Evolved methane gas can be trapped and be used to produce electricity or be used as gaseous fuel.
11.4.2.7 Reducing Agent in Blast furnace for production of iron
Waste plastics are used as reducing agent in the blast furnace for the manufacture of iron from its ore. Use of coke in the blast furnace provides only one type of reducing agent – Carbon Mono-oxide - (CO). In contrast, use of plastics waste provides one additional reducing agent – Hydrogen (H) apart from Carbon Mono-oxide. The process also reduces generation of ‘ash’. 
12. ENVIRONMENTAL & SAFETY
12.1 Life-cycle assessment is an important tool for designing a packaging system of a product to justify a clear hierarchy between reusable, recyclable and recoverable packaging.
12.2 To minimize the impact of packaging and packaging waste on the environment and to avoid barriers to trade and distortion of competition, it is also necessary to define the essential requirements governing the composition and the reusable and recoverable (including recyclable) nature of packaging. 
12.3 The presence of noxious metals and other substances in packaging should be limited in view of their environmental impact (in particular in the light of their likely presence in emissions or ash when packaging is incinerated, or in leachate when packaging is land filled); 

12.4 It is essential, as a first step towards reducing the toxicity of packaging waste, to prevent the addition of noxious heavy metals to packaging and ensure that such substances are not released into the environment, with appropriate exemptions which should be determined by the competent authority in specific cases under a set procedure.
12.5 The measures provided for in this Guideline imply the development of recovery and recycling capacities and market outlets for recycled packaging materials. 

12.6 Inclusion of recycled material in packaging is considered keeping in mind that it does not contradict relevant provisions on hygiene, health and consumer safety.
12.7 It is essential that all those involved in the production, use, import and distribution of packaging and packaged products become more aware of the extent to which packaging becomes waste, and that in accordance with the polluter-pays principle they accept responsibility for such waste.
12.8 The development and implementation of the measures provided for in this Guideline should involve and require the close cooperation of all the stakeholders within a spirit of shared responsibility.
12.9 Consumers play a key role in the management of packaging and packaging          waste and thus have to be adequately informed in order to adapt their behaviors and attitudes. This awareness is required through mass communication by the stakeholders and local bodies. Inclusion of such awareness education is essential in the academic syllabus of students in the primary standards itself.
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