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Abstract
Lariana Depur S.p.A. is a company operating three wastewater treatment plants in the textile industrial district of Como. The plants, the sewer networks and the discharging units identify a wastewater system. 

Since 1996 the company has been working on the setting up of a management system 

based on ISO 9002 and EMAS. During 1997, after the preparation and implementation of the first edition of the quality and environmental system manual, the development of the management system was re-focused towards the achievement of a quality certificate. As a consequence, the system was reviewed: the definitions of product, customer and contract were defined more thoroughly; quality control plans were implemented; non conformity concept was extended. The system obtained the quality certification in accordance to ISO 9002 at the end of 1998. 

Supported by the good results achieved, the company has been focusing on new targets as well as on the implementation of company Global Management System as a matrix for the Quality Management System (ISO 9002); Environment Management System (ISO 14001); Health and Safety Management System (BS 8800). Moreover the company has worked towards a substantial improvement in the wastewater system management in order to obtain high environmental performances.

THE WASTEWATER SYSTEM

In the industrial district of Como a large number of medium and small size textile factories, uniformly distributed in that area, consume large quantities of fresh water. Wastewater from industrial processes is generally discharged into the public sewer systems and after mixing with about 20% of domestic sewage, is collected and treated at centralised treatment plants which have a total capacity of 100,000 m3/day. 

Lariana Depur S.p.A is a company owned by 160 industries. It supplies the public service of wastewater treatment in the Como area operating three WWT plants with a total capacity of 52,000 m3/day. The treated wastewater from the three plants is discharged into small streams without dilution capacity. 

The three wastewater treatment networks identify the wastewater system shown in Figure 1 and in Table 1.
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 Figure 1 – WWS diagram

Table 1 – WWS Elements

Description
Unit
Number

Municipalities
n°
18

Sewer System
n°
4

Collectors
km
51

WWTP
n°
3

Since 1990 Lariana Depur SpA, supported by CIDA Srl and by Politecnico di Milano, has been carrying out an intensive programme to upgrade its wastewater systems. 

The main aims of the programme (1) are the following:

· improve wastewater system performance (upgrading sewer systems and treatment plants; recycling treated wastewater into the industrial water supply system (2) ; minimisation, control and characterisation of industrial wastewater);

· develop a management system by setting up:

· a quality management system;

· an environmental management system;

· a health and safety management system.

THE LARIANA DEPUR QUALITY MANAGEMENT SYSTEM

Since 1996 Lariana Depur SpA has been working on the setting up of a management system to meet quality, environmental, health and safety sound performances and to reach the following general aims:

· improve the skill of WWTP management; 

· apply both quality and environmental management systems in order to enhance management performances and to get better assurance conditions;

· provide a public service based on a wider range of environmental instruments, complementary to regulation;

· maintain functional reliability, maintainability, availability and safety of the operation of the treatment plants steadily with time;

· achieve and demonstrate a sound environmental performance by controlling and improving the impact of wastewater treatment activities on the environment.

An internal team, which includes all the company responsible staff members, was formed and devoted to design and implement a quality and environmental management system on the base of standard ISO 9002 (quality systems - model for quality assurance in production, installation and servicing) and of EMAS (Eco-Management and Audit Scheme), taking into consideration the company organisation, its particular objectives, the service supplied and the processes applied.

During 1997, after the preparation and implementation of the first edition of the quality and environmental system manual, which includes a number of procedures and documents, the development of the management system was re-focused on obtaining a quality certificate. As a consequence, the system was reviewed with the implementation of the Quality Manual and procedures reported in Table 2, a number of work instruction documents and quality records forms.

Table 2 – Quality system main documents

Lariana Depur document title
Chapter n° 

ISO 9002 (1994 edition)

Quality Manual
4.1; 4.2; 4.7; 4.8; 4.12; 4.16

Contract review
4.3

Document and data control
4.5

Purchasing
4.6

Evaluation of supplier (subcontractors)
4.6

Process control
4.9

User control
4.9

Receiving inspection and testing
4.10

Inspection and testing of process performances
4.10

Control and calibration of inspection, measuring and test equipment
4.11

Control of nonconformity
4.13

Corrective and prevention action
4.14

Non-fulfilment
4.14

Handling, storage, preservation and use
4.15

Internal quality audits
4.17

Training
4.18

Servicing
4.19

Statistical techniques
4.20

The definitions of customer, contract and product were better defined with reference to the service of wastewater treatment. 

The product is identified with the service of domestic and industrial wastewater treatment, while the treated water is considered one of the service results coming out from a continuo process.

The customers of the service are:

· Industrial users, discharging the wastewater into the sewer and paying a fee proportional to the quantity and to the chemical characteristics of wastewater;

· Municipalities which pay a rate proportional to the quantity of domestic wastewater treated in the plant; 

· Local Communities as owners of the water and final users of the environment.

The main contract consists of the” service concession” released by the municipalities for the treatment of industrial and domestic wastewater and of the licence released by the Province of Como, for discharging into the river 

The industrial discharges into the sewer are regulated by a licence released by local public authorities on the base of an admissibility formal evaluation done by Lariana Depur with reference to the type of industry, the characteristics and quantity of the wastewater and the diagram of flows.

As a result of the above, the review of the contract shall verify the capacity of the plants to treat a new industrial discharge, the observance of the public regulations and laws, and the level of satisfaction of the local communities.

The contract review outputs are the documents related to the admissibility evaluation of a single industrial discharge and the annual report on the treatment performances, which has to be sent to the public authorities. In the annual report the capacity to comply with the contract requirements is documented and if necessary the needs in upgrading the plants and the sewer systems and in changing regulations for the industrial users are reported in order to meet better performances or stricter requirements.

Quality plans were implemented to formalise all operation activities. This contributed to improve the confidence of the operators and to provide a better understanding of roles and responsibilities for achieving common objectives. Cross functional barriers were reduced and teamwork was improved.

All activities are pointed out in the plan structure that has the following contents: 

· activity description (components identification , limits, references, aims);

· assessment of the activity results; 

· assessment follow-up;

· quality records (references, data, files)

· responsibility (of operations, assessments and recordings).

By the adoption of a management planning approach , the goals and targets of individual behaviour became aligned with the organisation’s key objectives.

The main plans, which represent the core of the system, are listed and described in Table 3.

Table 3 – Quality Plans

Quality Plan
Description

Process management plan
organises all activities concerning the plant process sections, equipment management and operating standard check up.

Maintenance plan
organises all activities concerning the preventive maintenance on equipment and plants

Control measurements plan
organises all activities concerning the plan sections analytical control of chemical, physical and biological parameters 

Control and calibration plan for inspection, measuring and test equipment
organises all activities concerning the control and the calibration of the instruments used for the chemical, physical and biological analysis 

Users management plan.
organises all activities concerning the management and maintenance of the flow meters and sampling equipment installed by users to control industrial wastewater discharges.

Nonconformity are the most important quality plans outputs

The nonconformity concept of Lariana Depur quality system, is identified with reference to ISO 9002 and extended to take care of the company peculiar activities. The nonconformity concept is applied for the identification, documentation, evaluation, segregation, disposition, notification of:

· contractor nonconforming product (in case the treated wastewater overcomes one or more discharging parameter limits or the service is not provided),

· subcontractor nonconforming product (related to goods and services purchased by contractor); 

· operating nonconforming status (of plants, equipment, instrumentation), 

· industrial user nonconforming discharge (in case industrial user discharge doesn’t meet the license requirements), 

· nonconforming behaviours related to the quality system requirements (procedures, plans, work instructions).
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A considerable amount of nonconformities are detected weekly by the operators and addressed to the responsible staff members. Immediately corrective activities are undertaken to overcome the nonconformity. Monthly the responsible staff commission analyses the nonconformities and identifies corrective and preventive actions. The diagram of nonconformities detected in 1999 is shown in Figure 2

Figure 2 – Total number of nonconformities for each categories (1999)

Thank to the extension of nonconformity concept, the company can reach the following objectives:

· the responsible staff is continuously informed on the status of the products, processes and quality system implementation; 

· fault analysis and management is an ordinary activity and provides the experience feed-back required to reduce quality failures in operations.

· all operators are involved in the continuous improvement being provided with the tools, opportunities and encouragement to improve products, processes and systems. 

EXTENSION OF THE COMPANY QUALITY SYSTEM

The top management was addressed towards reconsidering the company management system on the base of the following three factors:

· good results obtained by implementing the company quality system;

· company organisation, its particular objectives, kind of service supplied and processes applied;

· challenging opportunity to adopt international standards for management systems. 

The company management system was reconsidered by the development of the environmental management system and adapting the existing health and safety internal service to a health and safety management system. 

The aim is to implement a Company Global Management System as a combination of the followings three sub-systems:

· Quality Management System (ISO 9002)

· Environment Management System (ISO 14001)

· Health and Safety Management System (BS 8800)

TOWARDS A WIDER MANAGEMENT SYSTEM
In accordance to the international standards for quality and environment management, the Company adopted an external policy aimed to reach a WW systems management to improve plants and service performance.

The main elements of this strategy are the following:

· support and promote the implementation of environmental management systems in the textile industry: the company co-funded the release of an hand-book for EMAS and quality application in textile mills.

· minimisation, control and characterisation of the industrial wastewater: on the one hand, rather high discharge limits into the public sewer were allowed for industrial process wastewater (COD: 2.500 mg/l; BOD: 1.500 mg/l; TSS: 400 mg/l), to avoid in-plant biological pre-treatment. On the other hand new rules were adopted to reduce wastewater impact on centralised plants. The major factories, discharging over 100 m3/day, had to build equalisation tanks to reduce quality and quantity fluctuations, thus improving the treatment capacity of the plants. In order to control the discharge of the single factory, control systems, consisting in a flow-meter and an automatic water sampler, were installed. Using the "Wastewater minimisation manual and procedures", written by CIDA, several audits were performed in textile factories in order to characterise the wastewater streams produced by every single phase of the manufacturing processes. As a consequence it was possible to identify minimisation and internal treatment facilities options and feasibility studies were carried out. Some factories have already adopted new operational procedures and minimisation in-plant technologies such as: internal wastewater pre-treatment (biological + physic-chemical treatments) on selected streams to reduce the pollutant charge and to recycle water, treatment of lightly polluted wastewater (activated carbon adsorption, nanofiltration, reverse osmosis) to recycle water, treatment of highly polluted wastewater (evaporation, microfiltration, ultrafiltration, anaerobic digestion) to reduce the pollutant charge, storage of lightly polluted wastewater for secondary uses, separation of particular wastes before washing operations (printing paste) and their disposal as solid waste. CIDA demonstrated that it is possible to reduce water consumption (5%25%) by separating low polluted and high polluted streams and introducing single stage treatments (sand filtration, activated carbon absorption, membrane filtration).
10%) simply with the adoption of new operational procedures and to recycle part of the wastewater (20%
· waste design concept (3) : new advanced respirometric methodologies and instruments were developed to be used as wastewater characterisation techniques, since they are particularly suitable to represent the effect of a given wastewater on the final wastewater treatment plant. Conventional physical-chemical and biochemical parameters (normally used for the fee calculation) are not necessarily linked to wastewater treatability and unable to properly evaluate the relationship between treatment fee and actual treatment costs. The use of this new characterisation method can allow plant managers to prevent treatment problems due, for example, to toxic discharges and, together with the fee lever, can also be used to “design” the correct wastewater that can be treated in a given treatment plant. Therefore the new methodology can represent a reliable basis for the introduction of a “Code of Best industrial practices” and make the “Polluter Pays Principle” more effective. The fee lever is used as a “peaceful” suggestion instrument for the introduction of eco-compatible (ecological and economical) processes. But the concept of “waste design” should not be limited to an off-line procedure of characterisation and to push industries to change the discharges in quality and quantity. In a broader application, this concept should be extended to an on-line management system, based on a network of sensors, actuators and facilities that can allow the plant manager to detect the presence of excess hydraulic loading, of excess organic or nutrient loading and of toxicants in the sewer (or before the discharge in the sewer). Finally the information achieved will be used to activate measures - intermediate storage, equalisation, bypasses, etc. – aimed to maintain an optimal treatment performance and, therefore, to improve the impact on the natural environment.
· co-ordination with the other organisations involved in water system management: co-funding of researches programmes (4) aimed to develop new treatment facilities and an integrated process for water reuse, which can provide additional water supply capacity to the industrial aqueduct by recycling treated wastewater at a certified quality level with minimum emission; adopting of the Water System Service Chart for the segment of the wastewater treatment in co-ordination with other companies of the Province of Como. The Chart is an integration of the contract and defines the service standards towards the customers, the guarantee for their minimum level, the customer tools for claiming, for having information and defence, and the company tools for checking standards and customer satisfaction.

CONCLUSIONS

The company quality system obtained the quality certification in accordance to ISO 9002 at the end of 1998.

This is the clearer objective achieved but, alongside with a more efficient control of the plants, other important results are highlighted:

· the research of quality is now a permanent activity and continuous quality improvement is the objective of the company;

· full involvement of the company members at all levels for achieving the organisation’s objectives is obtained;

· system management concept is well understood by responsible staff and this is leading to the implementation of a global management system;

· a customer-focused organisation is implemented to meet customer requirements, to exceed customer expectations, to measure customer satisfaction and to manage customer relationships with transparency;

· definition and implementation of external actions for a wastewater system management is constantly pursued.

Supported by these results, the long term objective of keeping under control the wastewater system and carrying out a wastewater system ‘management system’ in order to obtain high environmental performances, becomes achievable.
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