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0. Abstract

This paper briefly describes some elements of what it is understood for the purpose of this work as a good environmental practice (GEP). It examines the balances inherent in any environmental practice and specifically examines GEP in the textile finishing industry. This document describes a methodology used for identifying industrial installations, namely textile mills, that apply good environmental practices.

1 background

Under this project, good environmental practice (GEP) means effective and advanced techniques used in the development of activities and their methods of operation. GEP indicates the practical suitability of particular production techniques generally to reduce emissions and the impact on the environment as a whole. A GEP includes both the technology used and the way in which the installation is designed, built, maintained, operated and decommissioned.

GEPs are available techniques for the sector and mean those developed on a scale which allows implementation in the industrial sector, under economically and technically viable conditions, taking into consideration the costs and advantages.

In recognising a technique as a good environmental practice special consideration is given to the following items:

1. the use of low-waste technology

2. the use of less hazardous substances

3. the furthering of recovery and recycling of substances generated and used in the process and of waste, where appropriate

4. comparable processes, facilities or methods of operation which have been tried with success on an industrial scale

5. technological advances and changes in scientific knowledge and understanding

6. the nature, effects and volume of the emissions concerned

7. the commissioning dates for new or existing installations

8. the length of time needed to introduce the GEP

9. the consumption and nature of raw materials (including water) used in the process and their energy efficiency

10. the need to prevent or reduce to a minimum the overall impact of the emissions on the environment and the risks to it

11. the need to prevent accidents and to minimise the consequences for the environment.

The decision to make a technique a GEP requires a balanced decision on what constitutes GEP and that decision must take into account costs to the operator and advantages to the environment of implementing an emission reduction measure. It is also considered that the principles of precaution and pollution prevention are important.

The methodology for the selection of industrial sites based on the application of GEP takes into account several parameters that were judged important. These parameters are the extent to which GEPs have already been applied, the future application of GEPs, the environmental certification, the implementation of a good monitoring system and the reduction of specific consumption of water and energy. 

To ascertain the required information about the industrial sites a questionnaire was developed. The following section describes the development and evaluation of the questionnaire.

2 the questionnaire

2.1 The structure

A questionnaire (see Annex) has been designed to allow the collection of information about emission and consumption levels and good environmental practices applied in the textile finishing industry.

The first part of the questionnaire collects information about the production processes and the main input/output streams, with particular attention to:

· type and quantity of the raw material processed and of the products produced

· water and energy consumption levels, with an indication of the type of fuels used and source of water supply

· quantity of chemicals and auxiliaries consumed

· main production cycles and process sequences applied

· treatments carried out in the production process, with an indication of the equipment and chemicals applied

· characterisation of the main waste streams (air, water and solid waste).

The second part of the questionnaire (Form 3 to 5) assesses:

· the analytical parameters that are regularly monitored

· the good environmental practices already applied by the company or planned for the near future indicating the commitment of the management in implementing good environmental practices in the company. This includes:

· energy and water saving

· quality management of incoming raw material (selection of fibres, chemicals and auxiliaries with regard to their environmental impact)

· process improvement (application of specific techniques aimed at reducing consumption of resources and waste generation)

· the profile of the most significant environmental indicators (water and energy consumption, waste water characteristics, etc.) over the last 5 years.

2.2 The evaluation of the data collected

2.2.1 Setting the assessment criteria

Company commitment towards environmental management is measured by the following criteria.

1) Present and future application of GEP

The present and future application of GEP in the mill can be assessed using the information reported by the company in Forms 4A and 4B. Furthermore, in Form 2 the mill is asked to indicate if hazardous chemicals (e.g. APEO-containing auxiliaries, strong complexing agents, etc.) are used in the process. The list is not exhaustive, but it is intended to highlight some of the most common hazardous chemicals often used in the textile industry. The avoidance of such chemicals and auxiliaries in the process should be included among the “applied GEPs”.

The GEPs reported by the company are ranked on the basis of their effectiveness in satisfying the following targets, in the given order of priority:

· the prevention of the generation of waste emissions as far as possible by product changes, changes in the process technology and process operations, changes in the raw materials and input materials

· the prevention of the discharge of effluent by re-using the waste emission on-site or off-site

· the control as far as possible of the impact on the environment of effluents.

In order to allow a correct evaluation of the reported practices, the assessment must take into account the type of production process as well as the age and the capacity of the plant.

2) Input/output monitoring 

The implementation of a monitoring system is of the utmost importance in a textile mill. A good knowledge of the process inputs and outputs is a prerequisite for identifying priority areas and options for improving the environmental performance of the company. Inputs of textile raw material, chemicals, heat, power and water, and outputs of product, waste water, air emissions, sludges, solid wastes and by-products should be included in the list of the regularly monitored parameters.

The assessment of the “monitoring” activity is based on the number of analytical parameters reported in Form 3 as regularly measured parameters, together with the consumption and emission levels reported. The latter include, for example, water and energy consumption in the recent years, frequency of analysis and number of parameters measured for the characterisation of the different waste streams.

The application of monitoring schemes for the selection of the raw material (fibre and chemicals) can be assessed from the information reported in Forms 4A and 4B.

3) Certification schemes

Environmental management systems such as EN ISO 14001, EMAS and eco-labelling schemes such as the EU Eco label, etc. are tools available to ensure a continual improvement of the environmental performance of a company. Unfortunately very few textile mills are certified. Any plant that has implemented a certification scheme would be considered as GEP compliant. 

4) Improvement rate

An indicator of environmental performance is the reduction of water and energy consumption per unit of production (year 2000) compared with base year 1997.

These values can be calculated using the information reported in Form 5 according to the following equations:

(1) [(water/production)2000 – (water/production)1997]/ (water/production)1997
(2) [(tot. energy/production)2000 – (tot. energy/production)1997]/ (tot. energy/production)1997
The results should be cross-checked with the information given by the company about implemented measures to confirm the correlation between the good environmental practice applied and the expected effect on the environmental performance.

2.2.2 Quantification of the data (using a weighted sum method)

A weighted sum method makes it possible to give a quantitative value to the assessment criteria described above. This is done in three steps.

1) The first step gives a score to each of the qualifying criteria defined. A possible scoring method is reported in Table 2.

2) Subsequently the weighting (for instance on a scale from 0 to 10) is determined for each of the criteria on the basis of their importance. Among the criteria defined above, the application of GEP and the commitment of the management to implement GEPs in the near future are considered as the most important factors (the latter being the more important). Therefore the planning of GEP application for the future could be given a weighting of 10, while the recent application of GEP in the company could be given a weighting of 9. The importance of the remaining criteria can be ranked as follows: Monitoring: 5; Certification: 4; Improvement rate: 3.

3) In the final step the score for each item in the questionnaire is multiplied by the weighting of the criteria. These results are added together to produce an overall score. 

Table 1: Assessment of the data collected with the questionnaire via a weighted sum method

	Criteria
	Information in the questionnaire
	Qualifying criteria


	Score
	Weight
	
	Example mill

	Application of GEPs past 5 years
	Form 4A and 4B

Form 2
	Application of pollution prevention techniques that allow waste reduction at the source (changes in the process technology, changes in input materials)
	+2
	x 9
	
	+2 x 9
	

	
	
	Application of control techniques


	+1
	
	
	
	

	
	
	No indication is given of measures implemented for improving the environmental performance of the company
	-1 
	
	
	
	18 +

	Planning of GEPs for next 5 years
	Form 4A and 4B

Form 2
	Application of pollution prevention techniques that allow waste reduction at the source (changes in the process technology, changes in input materials)
	+2
	x 10
	
	
	

	
	
	Application of control techniques


	+1
	
	
	+2 x 10
	

	
	
	No indication is given of measures implemented for improving the environmental performance of the company
	-1 
	
	
	
	20 +

	Monitoring
	Form 3
	When > 4 parameters are regularly measured in the final waste water stream (before treatment)
	+2
	x 5
	
	+2 x 5
	

	
	Form 4A
	When the application of monitoring procedures for the quality control of the incoming raw fibres and/or chemicals is mentioned
	+2
	
	
	+2 x 5
	

	
	Form 5
	Detailed information is given for the recent years


	+1
	
	
	+1 x 5
	

	
	Form O2 and O3


	Detailed information is given for main air emissions and solid waste
	+1
	
	
	+1 x 5
	30 +

	Certification
	General Info
	EMAS or ISO 14001


	+3
	x 4
	
	+3 x 4
	

	
	
	EU eco label, Eco-tex


	+2
	
	
	
	

	
	
	Other certification schemes


	+1
	
	
	
	12 + 

	Improvement rate
	Form 5
	When > 10% reduction in water and/or energy consumption (per unit of production) is achieved compared with base year 1997
	+2
	x 3
	
	+2 x 3
	

	
	
	When between 5 and 10% reduction in water and/or energy consumption (per unit of production) is achieved compared with base year 1997
	+1
	
	
	
	

	
	
	When > 10% increase in water and/or energy consumption (per unit of production) is achieved compared with base year 1997
	-2
	
	
	
	

	
	
	When between 5 and 10% increase in water and/or energy consumption (per unit of production) is achieved compared with base year 1997
	-1
	
	
	
	6 +

	Overall score (example)


	
	
	= 86


Table 2: Assessment of the data collected with the questionnaire via a weighted sum method

TOWEFO PROJECT 

(Towards Effluents ZERO)

QUESTIONNAIRE FOR TEXTILE MILLS

THE PROJECT & THE QUESTIONNAIRE

The full name of this EC-funded project is: the evaluation of the effects of the application of the IPPC Directive on the sustainable waste water management in textile industries - Acronym: TOWEFO (Towards Effluent Zero)

The organisations jointly running the project are:

· Enea

· JRC-Sevilla

· JRC-Ispra

· Lariana Depur S.p.A

· Vito

· Lettinga Associates Foundation (EP & RC)

· Ecobilan

· Centexbel.

The background of the project is the implementation of the IPPC Directive (96/61/EC), which may well entail the application of techniques for the in-process re-use of waste water. The application of water re-use strategies will of course affect the volume and composition of the final effluent (increased concentration levels of pollutants) with consequences at the waste water treatment level for new and existing treatment plants.

The purpose of the TOWEFO project is:

· to assess the effects of waste water re-use strategies and 

· to field-test an integrated methodology that will allow textile companies to determine the optimum compromise between minimisation of environmental & economic impacts of the discharged effluent and "maximum" savings of natural resources. This is intended to help the industry to remain globally competitive.

The aim of this questionnaire is to collect information about emission and consumption levels and good environmental practices applied in the textile finishing industry. The collection of this information is the first step in the TOWEFO project.

A representative sample of plants will be involved in some of the later stages, which will entail:

· the compilation of full water and energy balances

· the evaluation of options for immediate re-use of waste water from individual production steps

· the evaluation of pretreatment options prior to re-use or recycling

· Life Cycle Analysis of the identified strategies and 

· the development of a sector-specific protocol for use with the methodology of Water Pinch Technology.

All data submitted by companies will be kept anonymous.

FORM 0 - INPUT – OUTPUT OVERVIEW/OVERALL PROCESS
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O.1 Products

General Info


GENERAL INFO

	Company name
	

	Address
	

	Zip code
	

	Country
	

	Tel
	

	Fax
	

	e-mail
	

	Contact person
	


	Reference year of the provided data
	


	Age of the site (yr)
	

	N° of employees
	

	Working days (d/yr)
	

	N° of shifts x day
	


	Market segment
	· Clothing textiles

· Interior textiles

· Other


	Presence of Quality or Environmental Management Systems
	· ISO 9000

· ISO 14000

· EMAS

· Other


I.1 RAW MATERIALS AND O.1 PRODUCTS

	
	
	Quantities t/yr

	· Natural
	· CO

· Silk

· flax. …

· wool…..


	

	· Synthetic
	· PES

· PA

· …..

· …..

· ……
	

	· Mixed
	· CO/PES

· …….

· ……..

· ……..
	

	· Other
	· ………

· ………

· ……….
	

	TOTAL


	
	


I.2 ENERGY

	Energy consumption
	
	Quantities
	
	Cost

	· Liquid fuels …….
	t/yr
	
	Euro/t
	

	· Solid fuel ………
	t/yr
	
	Euro/t
	

	· Gas ………
	m3/yr
	
	Euro/m3
	

	· Electricity
	kWh/yr
	
	Euro/kWh
	

	
	
	
	
	

	Steam generation
	t/yr
	
	
	- - -


I.3 WATER

	Water consumption
	
	Quantities
	
	Cost

	· Potable water supply 1
	m3/yr
	
	Euro/m3
	

	· Industrial water supply 2
	m3/yr
	
	Euro/m3
	

	· Own wells 3
	m3/yr
	
	Euro/m3
	

	· Other ….. 4
	m3/yr
	
	Euro/m3
	

	
	
	
	
	

	TOTAL 5
	m3/yr
	
	Euro/m3
	


	Water quality
	
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	Hardness
	°F
	
	
	
	
	

	Conductivity
	mS/cm
	
	
	
	
	

	pH
	
	
	
	
	
	

	Fe, Mn, COD.
	
	
	
	
	
	

	…….
	
	
	
	
	
	

	…..
	
	
	
	
	
	


	Kind of pre-treatment
	
	Quantities of water treated
	Remarks 

(chemicals used, cost, )

	· ion exchanger
	m3/yr
	
	

	· reverse osmosis
	m3/yr
	
	

	·  …….
	m3/yr
	
	

	· ………
	m3/yr
	
	


I.4 CHEMICALS /AUXILIARES

	Main categories
	
	Quantities 
	Remarks 

	· dyestuff and pigments
	t/yr
	
	

	· auxiliaries
	t/yr
	
	

	·  …….
	t/yr
	
	

	· ………
	t/yr
	
	

	· 
	t/yr
	
	

	
	
	
	

	TOTAL
	t/yr
	
	


FORM 1: Main production cycles

	
	MAIN PRODUCTION CYCLES (1)



	Make-up (e.g. yarn, woven fabric, etc.)
	
	
	
	

	Predominant fibre
	
	
	
	

	Processed quantity [t/yr]
	
	
	
	

	Sequence of the process (only the wet treatments need to be specified in detail)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


(1) The different production cycles can be grouped if the sequence of the treatments is similar

FORM 2: Process data

	PROCESS


	Information ABOUT the process 

(tick each option applied in the process)
	Percentage OF PRODUCTION

	· Scouring
	Applied equipment & techniques
	

	
	· Combined with other treatments (bleaching/desizing)
	……

	
	· As a separate step  (continuous/discontinuous)
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	
	Chemicals
	

	
	· APEO-containing auxiliaries
	

	
	· Sodium carbonate
	

	
	· Sodium hydroxide
	

	
	· Other……………………..
	

	
	
	

	· Desizing
	Applied equipment & techniques
	

	
	· Enzymatic desizing
	……

	
	· Oxidative desizing (hydrogen peroxide)
	……

	
	· With water only (for synthetic sizes)
	……

	
	
	100%

	
	
	

	
	· Continuous process
	

	
	· Discontinuous process
	

	
	
	

	
	Type of size
	

	
	· Starch
	

	
	· PVA
	

	
	· Acrylates
	

	
	· CMC
	

	
	· Other……………………..
	

	
	
	

	
	Chemicals
	

	
	· Enzymes
	

	
	· Hydrogen peroxide
	……

	
	· Hydrogen persulphate
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Mercerising
	Applied equipment & techniques
	

	
	· Cold treatment
	

	
	· Hot treatment
	

	
	
	

	
	· Continuous process
	

	
	· Discontinuous process
	

	
	
	

	
	Chemicals
	

	
	· Sodium hydroxide
	

	
	· Other……………………..
	

	
	
	

	· Bleaching
	Applied equipment & techniques
	

	
	· Combined with other treatments (desizing or scouring)
	……

	
	· As a separate step 
	……

	
	
	100%

	
	
	

	
	· Pad-batch
	……

	
	· Pad-steam
	……

	Bleaching
	· Other……………………..
	……

	(continued)
	
	100%

	
	Chemicals
	

	
	· Hydrogen peroxide
	……

	
	· Sodium hypochlorite
	……

	
	· Sodium chlorite
	……

	
	· Sodium hydrosulphite
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	
	· Sodium silicate
	

	
	· Stabilisers for H2O2 based on EDTA, DTPA, NTA
	

	
	· Stabilisers for H2O2 based on gluconates
	

	
	· Stabilisers for H2O2 based on phosphonates
	

	
	· Stabilisers for H2O2 based on polyacrylates
	

	
	
	

	· Carbonising
	Applied equipment & techniques
	

	
	· With the conventional system
	

	
	· With the "Carbosol" system
	

	
	· Other……………………..
	

	
	
	

	· Washing
	Applied equipment & techniques
	

	
	· With water
	……

	
	· With organic solvent 
	……

	
	
	100%

	
	
	

	
	Chemicals
	

	
	· Perchloroethylene
	

	
	· APEO-containing auxiliaries
	

	
	· Other……………………..
	

	
	
	

	· Dyeing
	Applied equipment & techniques
	

	
	· Jet
	……

	
	· Overflow
	……

	
	· Air-flow
	……

	
	· Jigger
	……

	
	· Autoclave for package dyeing
	……

	
	· Hank dyeing machines
	……

	
	· Pad-batch
	……

	
	· Pad-jig
	……

	
	· Pad-roll
	……

	
	· Pad-steam
	……

	
	· Pad-dry
	……

	
	· Thermosol
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	
	Dyestuffs/ pigments
	

	
	· Reactive
	……

	
	· Disperse
	……

	
	· Vat
	……

	
	· Sulphur
	……

	
	· Direct
	……

	
	· Naphtol
	……

	Dyeing
	· Acid
	……

	(continued)
	· Basic
	……

	
	· Metal complex
	……

	
	· Chrome dyes
	……

	
	· Pigment
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	
	Other chemicals
	

	
	· Auxiliaries containing quaternary ammonium compounds
	

	
	· Auxiliaries containing APEO
	

	
	· Auxiliaries containing ethoxylated fatty amines
	

	
	· Carriers
	

	
	· Condensation products of beta-naphthalene sulphonic acid and formaldehyde (as dispersing agents)
	

	
	· Lignin sulphonates (as dispersing agents)
	

	
	
	

	· Printing
	Applied equipment & techniques
	

	
	· Flat-screen printing
	……

	
	· Rotary-screen printing
	……

	
	· Roller printing
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	
	Dyestuffs/pigments
	

	
	· Pigment
	……

	
	· Reactive dyes
	……

	
	· Disperse
	……

	
	· Vat
	……

	
	· Direct
	……

	
	· Acid
	……

	
	· Metal complex
	……

	
	· Basic 
	……

	
	Other……………………..
	100%

	
	
	

	
	Other chemicals
	

	
	· Half-emulsion (oil-in-water) printing pastes (for pigment printing)
	

	
	· Mineral oil-containing thickeners (for pigment printing)
	

	
	· Volatile solvent-free thickeners (for pigment printing)
	

	
	· Starch type thickeners
	

	
	· Alginate type thickeners
	

	
	· Synthetic type thickeners
	

	
	· Urea
	

	
	· m-nitrobenzene sulphonate (as oxidant)
	

	
	· Other……………………..
	

	
	
	

	· Finishing
	
	

	
	Chemicals
	

	· Easy-care
	· Formaldehyde-rich cross-linking agents
	……

	
	· Formaldehyde-poor cross-linking agents (free formaldehyde content <0.1%)
	……

	
	· Formaldehyde-free cross-linking agents
	……

	
	
	100%

	
	
	

	Easy-care (continued)
	· Magnesium chloride catalyst
	

	
	· Zinc salt catalyst
	

	
	· Other……………………..
	

	
	
	

	· Water-repellent
	· Silicone repellents
	……

	
	· Fluorochemical repellents
	……

	
	· Wax-based repellents
	……

	
	· Melamine-based compounds
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Flame-retardant
	· Antimony trioxide based
	……

	
	· Phosphor-organic, reactive
	……

	
	· Phosphor-organic, non-reactive
	……

	
	· Inorganic (metallic oxide)
	

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Antistatic
	· Phosphoric acid ester derivatives
	……

	
	· Quaternary ammonium compounds
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Mothproofing
	· Permethrin
	……

	
	· Cyfluthrin
	……

	
	· Sulcofuron
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Bactericidal
	· Isothiazolinones
	……

	
	· Zinc organic compounds
	……

	
	· Tin organic compounds
	……

	
	· Dichlorophenil(ester) compounds
	……

	
	· Benzimidazole derivatives
	……

	
	· Triclosane
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Softening
	· Quaternary ammonium compounds
	

	
	· Condensates of fatty acid esters/ amides
	……

	
	· Paraffin waxes
	……

	
	· Polyethylene waxes
	……

	
	· Modified silicones
	……

	
	· Other……………………..
	……

	
	
	100%

	
	
	

	· Anti-felt
	· Hercosett process
	……

	
	· Basolan process
	……

	
	· Treatment with resins
	……

	
	
	100%


 O.2: Off-gas streams

	
	Emission source (1) 

…………………………
	Emission source (1) 

…………………………
	Emission source (1) 

……………………………
	Emission source (1) 

…………………………

	Production rate [kg/h]


	
	
	
	

	Flow rate [Nm3/h]


	
	
	
	

	Temperature of fumes [°C]


	
	
	
	

	Abatement system adopted


	
	
	
	

	Min-max concentration of the monitored parameters at the stack [mg/Nm3]
	
	
	
	

	· VOC
	
	
	
	

	· Aldehyde
	
	
	
	

	· Ketons
	
	
	
	

	· Aromatic Hydrocarbons 
	
	
	
	

	· Chlorine
	
	
	
	

	· Ammonia
	
	
	
	

	· Particles
	
	
	
	

	· NOx
	
	
	
	

	· SOx
	
	
	
	

	· .............................
	
	
	
	

	· .............................
	
	
	
	

	Frequency of sampling:
	
	
	
	

	Date of the above mentioned data:
	
	
	
	


(1) Identify the main emission sources 

O.3: Solid waste

	
	Kind (1) 

…………………………
	Kind (1) 

…………………………
	Kind (1) 

……………………………
	Kind (1) 

…………………………

	Production [t/yr]


	
	
	
	

	Source


	
	
	
	

	Waste class


	
	
	
	

	Disposal


	
	
	
	

	Characteristics


	
	
	
	

	· …
	
	
	
	

	· ….
	
	
	
	

	· …
	
	
	
	

	· ….. 
	
	
	
	

	· ….
	
	
	
	

	· ….
	
	
	
	

	Disposal cost Euro/t
	
	
	
	


(1) Identify the main types of solid waste 

 O.4 Waste water streams
	The
	Emission source 

Final discharge
	Emission source (1) 

………………………………
	Emission source (1) 

………………………………
	Emission source (1) 

………………………………

	Waste water treatment system adopted
	
	
	
	

	Final destination of the effluent
	· Sewer

· Surface water

· Other …………………
	
	
	

	Flow rate 
	
	[m3/yr]
	
	[m3/yr]
	
	[m3/yr]
	
	[m3/yr]

	Temperature
	Min / Max
	[°C]
	Min / Max
	[°C]
	Min / Max
	[°C]
	Min / Max
	[°C]

	Conductivity 
	
	[mS/cm]
	
	[mS/cm]
	
	[mS/cm]
	
	[mS/cm]

	pH
	
	
	
	
	
	
	
	

	Min-max concentration of the following parameters [mg/l]
	Before treatment
	After treatment
	Before treatment
	After treatment
	Before treatment
	After treatment
	Before treatment
	After treatment

	· COD [mg O2/l]
	
	
	
	
	
	
	
	

	· BOD5 [mg O2/l]
	
	
	
	
	
	
	
	

	· Total Suspended Solids [mg/l]
	
	
	
	
	
	
	
	

	· Total Phosphor [mg/l]
	
	
	
	
	
	
	
	

	· AOX [mg Cl/l]
	
	
	
	
	
	
	
	

	· Hydrocarbons [mg/l] 
	
	
	
	
	
	
	
	

	· Organic nitrogen [mg N/l]
	
	
	
	
	
	
	
	

	· Total N [mg N/l]
	
	
	
	
	
	
	
	

	· NH4-N [mg N/l]
	
	
	
	
	
	
	
	

	· Chlorides [mg/l]
	
	
	
	
	
	
	
	

	· Sulphates [mg/l]
	
	
	
	
	
	
	
	

	· Surfactants [mg/l]
	
	
	
	
	
	
	
	

	· Total Metals [mg/l]
	
	
	
	
	
	
	
	

	· Copper [mg/l]
	
	
	
	
	
	
	
	

	· Nickel [mg/l]
	
	
	
	
	
	
	
	

	· Zinc [mg/l]
	
	
	
	
	
	
	
	

	· Chromium [mg/l]
	
	
	
	
	
	
	
	

	Frequency of sampling:
	
	
	
	
	
	
	
	

	Date of above mentioned data:
	
	
	
	
	
	
	
	


(1) Indicate whether the waste stream involved is a mixed effluent or a segregated stream from a specific process or sequence of processes
FORM 3: Monitoring of physical chemical parameters in waste water

Indicate which ones of the following physical chemical parameters in waste water streams are regularly monitored.

	Parameters


	Regularly monitored?

	Flow rate
	Yes □              No □

	Temperature
	Yes □              No □

	Conductivity
	Yes □              No □

	Odour
	Yes □              No □

	pH
	Yes □              No □

	Total Suspended Solids
	Yes □              No □

	Ash
	Yes □              No □

	Hardness
	Yes □              No □

	Total COD
	Yes □              No □

	Soluble COD
	Yes □              No □

	TOC
	Yes □              No □

	BOD5
	Yes □              No □

	Nutrients (N, P)
	Yes □              No □

	Total N
	Yes □              No □

	Surfactants
	Yes □              No □

	Hydrocarbons, 
	Yes □              No □

	AOX
	Yes □              No □

	Metals  (...................…………………..)
	Yes □              No □

	E. Coli
	Yes □              No □

	Toxicity (for bacterial activity)
	Yes □              No □


FORM 4A: Environmental performance

	RAW MATERIALS
	What improvements have been made in the last 5 years?
	What improvements have you planned to make in the next 5 years?
	Bottlenecks/ Remarks

	Water saving
	
	
	

	Energy saving
	
	
	

	Quality management of incoming fibres (in order to minimise the impurities carried into the process by the fibres)
	
	
	

	Selection of chemicals/ auxiliaries with reduced environmental impact
	
	
	


FORM 4B: Environmental performance

	PROCESS TREATMENTS
	What improvements have been made in the last 5 years?
	What improvements have you planned to make in the next 5 years?
	Bottlenecks/ Remarks

	Pretreatment (desizing, bleaching, mercerising, etc.)
	
	
	

	Dyeing
	
	
	

	Printing
	
	
	

	Functional finishing
	
	
	


FORM 5: Profile of the most significant environmental indicators

	Indicators
	Unit/yr
	Year 1996
	Year 1997
	Year 1998
	Year 1999
	Year 2000

	Annual production
	
	
	
	
	
	

	Water consumption
	
	
	
	
	
	

	Electricity consumption
	
	
	
	
	
	

	Fuel /gas consumption
	
	
	
	
	
	

	Chemicals/auxiliaries
	
	
	
	
	
	

	Dyestuffs/pigments
	
	
	
	
	
	

	Waste water quality (1)
	
	
	
	
	
	

	· COD
	
	
	
	
	
	

	· BOD5
	
	
	
	
	
	

	· Metals
	
	
	
	
	
	

	· total N
	
	
	
	
	
	

	· Chlorides
	
	
	
	
	
	

	· Surfactants
	
	
	
	
	
	

	· ……………
	
	
	
	
	
	

	· ……………
	
	
	
	
	
	

	Solid waste (except sludge) (2)
	
	
	
	
	
	

	Sludge (3)
	
	
	
	
	
	


(1) Average concentration values of the monitored parameter of the final effluent before waste water treatment

(2) Indicate whether packaging waste is included in the reported figure

Indicate the percentage of dry substance in the sludge
4
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