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OVERVIEW
In Unit 4, we discussed the preparation and review of a EIA report, and in the present Unit (i.e., Unit 5), we will discuss another tool for environmental management – environmental auditing. As environmental legislations are becoming increasingly stringent across the world, industries are required to demonstrate improvements in environmental performance for their survival and growth. In the wake of environmental regulations that proliferated in the 1970s and 1980s, environmental audit was born as an environmental management tool for industries and other organisations seeking to monitor their compliance performance on environmental matters. The main purpose of environmental audit is to identify, assess and address environmental concerns in order to establish environmental quality assurance.

That said, in the first three Sections of this Unit, we will discuss the basics of environmental auditing (EA) by explaining the objectives, scope and types of EA as well as the methodologies, stages and procedures involved in carrying out an auditing.  We will also discuss waste, liability, industrial and EMS audits.    

LEARNING OBJECTIVES

After completing this Unit, you should be able to:

· discuss the objectives of an environmental audit;

· describe the basic steps and elements of an environmental audit;

· explain waste audits and pollution prevention assessments;  

· discuss liability, industrial and EMS audits;

· discuss the potential of environmental audit as a tool for environmental management to identify, assess and address environmental concerns; 

· conduct/co-ordinate an environmental audit and critically evaluate its outcomes.


5.1
INTRODUCTION TO ENVIRONMENTAL 

AUDITING (EA)

An environmental audit (EA) is a systematic, independent internal review to check whether the results of environmental work tally with the targets.  It studies whether the methods or means used to achieve the goals or ends are effective.  EA involves studying documents and reports, interviewing key people in the organisation, etc., to assess the level of deviations between targets and results.

It is defined as a systematic and documented verification process of objectively obtaining and evaluating evidence to determine whether an organisation’s EMS conforms with audit criteria set by the organisation, and for communicating the results of this process to management (ISO 14001).

Environmental audits are being used as a tool and an aid to test the effectiveness of environmental efforts at local level.  They can be carried out for a number of reasons including the following:

· To verify compliance.

· To review implementation of policies.

· To identify liabilities.

· To review management systems.

· To identify needs, strengths and weaknesses.

· To assess environmental performance

· To promote environmental awareness.

5.1.1
Objectives and scope

The objectives of an environmental audit are to evaluate the efficiency and efficacy of resource utilisation (i.e., people, machines and materials), to identify the areas of risk, environmental liabilities, weakness in management systems and problems in complying with regulatory requirements and to ensure the control on waste/pollutant generation.

The areas an environmental audit deals with can be categorised as under:

· Design specification and layout:  While setting up an industry, adequate provisions are made in the design specification and layout to augment the production capacity but corresponding provisions to meet the environmental criteria are often overlooked.  Adequate provisions are, therefore, necessary to upgrade pollution control measures to meet the future environmental standards that are getting stringent day by day.  The audit will help in identifying specific areas of concern to meet the future requirements of environmental measures.

·  Resource management:  The resources include air, water, energy and other raw materials.  The audit will provide data to the management on the efficient use of the resources per unit production, and, thereby, help reduce resource consumption and waste minimisation.

·  Pollution control systems and procedures:  The audit helps ensure that the systems and procedures governing the environmental activities/operations of pollution control equipments are rightly followed and determine the efficiency of the system in identifying conditions and inviting corrective actions in a timely and effective manner.

· Emergency plans and response/safety system:  As the emergency plans more often than not remain in the safe custody of senior management, staff may not have immediate access to the right action during an emergency.  The problem becomes acute when new persons are employed/deployed.  The review of the emergency response system will ensure adequate knowledge, alertness and readiness of the staff concerned to effectively face an emergency.

· Medical and health facilities/industrial hygiene and occupational health:  The productive element of an industry is dependent on the health of its human resources.  The primary facilities to suit the occupational needs of the industry are, therefore, vital.  Audit in this regard will provide an insight into the actual requirements to warn suitable orientation of existing facilities.

· Confirmation to regulatory requirement:  The regulatory mechanism of environmental compliance is gradually becoming more and more comprehensive.  New regulations and standards are being stipulated at such a pace that they render the existing systems archaic.  Factory managers may not be fully aware of the latest requirements and this will make the top management/owners vulnerable for prosecution under various environmental acts.  An audit helps compare the existing status with the stipulation and standards prescribed by various agencies and ensure compliance.

Scope

The scope of an environmental audit can fall under either of the following two options:

(i)
To limit scope of the audit to an assessement only of the degree of compliance with policies, requirements-type documents and procedures.

(ii)
To assess the adequacy of the policies, requirements-type documents and procedures to begin with and, given their adequacies, to assess the degree to which compliance with these documents is achieved.

The argument for limiting the audit scope only to the assessment of compliance is that the policies, requirements-type documents, and procedures have been developed and approved by the key affected technical and managerial personnel.  The audit objectives, however, should be both to assess the degree of compliance with policies, requirement documents, and procedures and to assess their adequacy as well, with the following constraints:

· When a function, process or area is subject to frequent, periodic audit, it need not address the adequacy of the environmental programme.  The large majority of the audits should address only the degree of implementation compliance with, and the adequacy of the programme.  When the adequacy of the programme is to be addressed, there should be a higher-level overview by the management of the auditing organisation, i.e., an overview of any findings related to programmatic inadequacy.  The purpose of this overview should be to assure that either each issue is fresh or each issue warrants a revisit before putting other units of the organisation through the perturbation of addressing the issues (B. W. Marguglio).  

Note that a company’s motivation for carrying out an environmental audit will determine the type of audit it chooses to implement.  We will discuss the types of audits in Subsection 5.1.2.  Before we do so, let us first do Learning Activity 5.1.


5.1.2
Types of environmental audits

In this Subsection, we will discuss the two main types of environmental audits, i.e., objective-based and client-driven.

Objective-based types

As mentioned earlier, environmental audit covers assessment of any activity that impinges on the environment.  The scope and objectives of the audit more usefully distinguish different audit categories and how the audit results are to be used.  However, you must note that objectives and scope are often a combination of several audit types and are usually defined on a case-by-case basis.  Organisations have developed audit programmes to fit their particular needs.  Based on objectives, environmental audits can be categorised as under:

(i) Liabilities audit:  Compliance audit, operational risk audit, acquisition audit and health and safety audit form liabilities audit.  These are often conducted as a prelude to gaining insurance cover and as a means of demonstrating the regulatory compliance.  Compliance auditing is probably the most common form of environmental audits;  it is a verification process whereby the facility establishes the extent to which it is complying with environmental legislations, regulations, emission limits, etc.  Operational risk concentrates on the potential frequency and consequences of environmentally damaging activities in the raw material and product storage/handling and manufacturing process.  Compliance with regulations does not necessarily reduce liability due to operational risks.

Acquisition audits assess the liability due to contaminated land and building remediation costs.  Health and safety audits normally form part of health, safety and environment (HSE) audit and involve assessment of adequacy of personal protective equipment (e.g., safety shoes, goggles, helmets, etc.), emergency preparedness and disaster management plans.

(ii)
Management audit:  Corporate audit, system audit, policy audit and issues audit form management audit.  These pay considerable attention to management systems as they guide the efficient and effective running of the operations.  A corporate audit is initiated by the main Board of a parent company and is concerned with organisation structure, roles and responsibilities, policy implementation, awareness and communications with a subsidiary. This is carried out as a reassurance to the main Board that its aims and objectives are being implemented throughout the corporate structure. Management system audits are carried out to check the systems against the policy and standards such as British Standard 7750 or ISO 14001 (discussed in detail in Unit 7). Policy audit is carried out to review and reassess the relevance of policy in light of developments (legal, technical, financial) within the organisation and outside. Issues audit is carried out to establish environmental management plan and targets.

(iii)
Activities audit:  Site audit, waste audit, product audit and cross-boundary audit form activities audit.  These cover auditing of select technical and management issues. Environmental site audit examines all aspects of the facilities performance with respect to the environment. It combines most of the elements of other types of EA and, when undertaken in depth, involve considerable time and cost. The waste audits are of two types. The first identifies and quantifies waste streams and is a precursor to waste minimisation programmes. The second type assesses waste management practices and procedures. Product audits cover several aspects of their environmental impacts through design, manufacture, use and disposal. Such audits are pre-requisites for identifying environmentally friendly products for “Green Labelling” (explained in Unit 9). Cross boundary audits assess activities, which cut across departments or business units (e.g., transport and supply chain audits).

Figure 5.1 illustrates the objectives-based audit types:

Figure 5.1

Environmental Audit Categories

	Environmental Audit Types

	

	Liabilities Audits
	Management Audits
	Activities Audits

	
	
	

	Compliance Audit
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	Operational Risk Audit
	Systems Audit
	Waste Audit

	Acquisition Audit
	Policy Audit
	Product Audit

	Health & Safety Audit
	Issues Audit
	Cross-boundary Audit


Client-driven types

The different types of audits are based on the client, who has commissioned or ordered the audit procedure: 

 (i)
Regulatory external audit:  This often entails an examination carried out by or for an environmental regulatory agency, with the goal of ensuring that a facility is meeting the relevant legislation and regulations. The regulatory agency can use the methodology of audit as a tool to systematically enhance its overview, including the possibility of verifying the accuracy of any reports, which a company is required to submit to the authority.

(ii)
Independent external audit:  This is conducted by external auditors entitled to perform audits. As the environmental factors have gained importance for a firm's market relations, shareholders such as banks and investment funds, insurance companies, environmental groups, potential buyers, customers, local government and environmentally-aware citizens are demanding independent external audits to assess how the firm deals with environmental issues.

(iii)
Internal environmental audit:   This often involves an inquiry commissioned by management. In practice, such audits are commonly ordered by senior management located at some distance, in both physical and operational senses, from the factory or site of environmental concern. In such cases, the environmental audits are internal in that the results will remain within the organisation.  However, for the facility under investigation, the internal audit will have the same effect as an external audit. One reason why firms conduct internal environmental audits is to diminish their liability to pay fines, damages or clean-up costs as the result of breaking the law (e.g., releasing more emissions than permitted). 

(iv)
Third party audits:  These represent the audits certifying organisations carry out to verify as to whether internal/ external audits meet the standards set. 

In Table 5.1, we illustrate the client-driven audit types:

Table 5.1

Environmental Audit Types:  Client-driven

	Category of Audit
	Ordered By
	Desired Result

	Regulatory External
	Regulatory Authority
	Enhanced oversight

	Independent External
	Buyer, bank, customer, insurance firm, etc.
	Objective information

	Internal
	Top management, Members of Board
	Reduced risk

	Third Party
	Top management, Members of Board
	Certified environmental protection system


 

5.2
GENERAL AUDIT METHODOLOGY

What the foregoing discussion suggests is that the focus of environmental audit differs, depending on the specific requirements of the clients.  In other words, audit methods and tools are tailored to suit the purpose for which they are intended.  However, any audit programme must conform to the basic framework.  We will explain the basic structure of, and the steps involved in, an audit programme in Subsections 5.2.1 and 5.2.2, respectively.

5.2.1 
Basic structure of EA

Though different production facilities and activities, audit orders and types of audits place different requirements on the structure of an audit, there are certain elements, which should be present in any effective environmental audit programme. These common elements include:

(i)
Explicit top management support for environmental audit and commitment to follow-up on audit findings.

(ii)
An environmental audit function independent of audited activities.

(iii)
Adequate team staffing and auditor training.

(iv)
Explicit audit programme objectives, scope, resources and frequency.

(v)
A process, which collects, analyses, interprets and documents information sufficient to achieve audit objectives.

(vi)
A process, which includes specific procedures to promptly prepare candid, clear and appropriate written reports on audit findings, corrective actions and schedules for implementation.

(vii)
A process, which includes quality assurance procedures to assure the accuracy and thoroughness of environmental audits.

5.2.2 
EA steps 

The four general steps involved in an audit procedure are:

(i)
Audit preparation:  This includes choice of auditor/audit group, collection of background material and planning of the audit orientation.  Audit preparation is crucial in determining the methodology, practical tools and materials that will be required for the completion of the audit. In many cases, the available materials such as manuals, questionnaires, etc., may not be well suited to the type of activity that is to be audited, or the type of audit that is performed. This means that part of the preparatory activities may have to involve development of audit-specific tools or further development of existing materials and tools. In such cases, this may require a preliminary review of the facility or activities to map out specific details and requirements to be observed in the development of the particular tools.

(ii)
A systematic scrutiny or review of a facility:   Depending on the orientation and goals of the audit, the focus of the scrutiny differs.  For example, an environmental audit can be conducted without dealing with the processes involved in production. However, an audit, which is considered part of a programme of preventive environmental protection, needs to deal with the production processes and material flows. Common to all audits is an analysis and evaluation of the information that has been obtained and an analysis of the outcome vis-a-vis the goals and expectations of the initiator of the audit.  This helps in identifying the areas of improvement.

(iii)
Reporting:  This step involves reporting of observation of deficiencies and possible alternatives.  It is important to be aware that an environmental audit by itself does not solve any problems. In fact, during the work on the audit, it may appear that the environmental problem is increasing because the audit process brings to attention the hitherto unknown problems or deficiencies. Audits often point to the need for the changes in organisation and improvements in education, increased environmental responsibility, and investments in new equipment and environmental protection technology. An important pre-condition for the success of an audit, especially if it is internally initiated, is that everyone is prepared to accept the consequences and take steps to solve the deficiencies and problems, which the audit may reveal. Thus, the persons whose areas of responsibility have been the object of scrutiny must make decisions and have plans in place to eliminate the problems.

(iv)
Follow up:  Following up of the results is an important part of the audit process.  An evaluation of the results of the remedial actions is a logical step. This can be done either as part of the subsequent audit or as part of a continuing process of enhancing environmental protection procedures. However, we must note that mere following up on the results may result in a control routine and a stagnation in work on environmental problems.  It is, therefore, important that a follow up process also analyses the methodology and orientation of the previous audits to ensure that it remains a dynamic factor.

Figure 5.2 presents the basic steps in an audit procedure:

Figure 5.2

Typical Audit Procedure:  Basic Steps
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Having discussed the basics of an environmental audit, let us now look into the issues involved in planning an audit.


5.3
ELEMENTS OF AUDIT PROCESS

In this Section, we will discuss how to plan an environmental audit.  In planning an environmental audit, it is important to decide about the scope of the audit within an organisation (given that an audit need not necessarily cover the entire organisation), audit team, objective of audit and audit methodology.  We will discuss these in Subsections 5.3.1 to 5.3.4.

5.3.1 
What to audit?

An audit can cover anything from environmentally-related decisions to the function and maintenance of an individual piece of environmental protection equipment.  In other words, concerning what should be audited, many definitions permit a rather broad approach to organisational, administrative and technical matters. 

A typical result of preliminary audits is that some sort of organisational structure is created within the firm, or just at the production site and that some procedures for dealing with environmental problems are established. An obvious result of these actions is that future audits ought to evaluate whether the organisation and the procedures function in the ways that they were intended. A natural turn of these developments is that environmental audits become more and more management systems-oriented as a firm's environmentally-related activities become increasingly formalised and systematised.

For instance, in the management context, the transition from problem solving to quality assurance mechanisms, which attempt to prevent problems, is a natural development.  The process seems to be no different in the environmental management context as well.  The pattern of transition, in fact, is reminiscent of financial audit where a distinction can be made between records investigation and internal control evaluation. As methods of internal control are developed, for example, audits can concentrate increasingly on verifying those organisations, practices, procedures, the divisions of work and responsibility and other features which function as they were intended. Increasingly, in the same way, quality environmental audit is being equated with the audit of quality management systems, even where there are other types of quality audits, which are more technically-oriented towards processes and products.

5.3.2  
Who should audit?

The question of who should conduct an audit remains open. A clear strategy on the part of industry has been to try to reserve the use of this tool for industry itself. On the other hand, regulatory agencies have seen the possibilities of audit in their efforts to improve their insight into the environmental impacts of production. These ambitions need not be in opposition with each other, rather, they should serve as complements. The questionnaires and checklists, which companies have developed prior to conducting an internal audit often show similarities to those that the regulatory agencies use during their periodic inspections and general evaluations.

In addition to environment regulatory agencies and firms themselves, there are many other actors in society who have an interest in how the environmental issues are dealt with in companies. These actors can use the tools and methodology of environmental audits to seek objective information. Increasing environmental consciousness among consumers, efforts to improve quality and development towards greater standardisation are the three factors that have led to the inclusion of environmental relations in quality parameters. In the future, it may become commonplace for various interested parties to examine not only production and product quality, but also environmental quality, to estimate the viability of the firm in the marketplace. Environmental audit may, therefore, be used by many parties to  secure their interests. Thus, it should not be defined in a manner that limits its use to a particular group.

5.3.3 
Why an audit?

The definition of the primary purpose for conducting an environmental audit is often a reflection of priorities and interests. Industries, on the one hand, see environmental audits as means of reducing their own environmental risk taking. On the other hand, environmental groups and organisations emphasise that it is the risks to the environment that are to be minimised through environmental audit. A reduced risk of legal action against a firm, as the result of excessive emissions or accidents, may also spare the environment from certain types of pollution and waste.

There are also differences inherent in these perspectives about the purpose of environmental audits. For example, potential risks may be identified based on fulfilling legal requirements or from a purely environmental perspective. To consider everything that is not specifically forbidden by law as permissible could be a defensible position, which some firms do, provided that environmental regulations expressed some sort of optimal level of pollution. Yet, it is becoming more commonly understood that this is not the case. Pollution and waste always represent a loss of materials and an environmental burden, which also always entails costs for the firm and the environment.

A certain broad agreement on continued efforts and goals for environmental protection is developing. Concerned regulatory authorities, political parties, businessmen, unions, researchers, environmental organisations and increasingly environmentally aware consumers are tending to agree on the idea that sustainable development must be based on a strategy of preventive environmental protection. This strategy can be expressed in many ways, including the definition of the purposes of environmental audits.

5.3.4 
How to audit?

Finally, when it comes to how to conduct an environmental audit, it is natural to relate this to the methodology and practices used within financial and quality audits. There is no advantage to have  environmental audits depart radically from established procedures in related areas.

Common to both financial and quality audits is the demand to be systematic, objective and independent. This means that competent individuals who do not have direct responsibility for the areas that are to be investigated conduct the audit. Yet, to ensure that the audit process is not associated with direct methods of control and supervision, the audit should be conducted with co-operation from the personnel who work in the area under investigation. An additional advantage of involving personnel in the audit procedure is that this may lead to a better understanding of why improvements and corrective actions are necessary.

Documentation and periodicity, i.e., the frequency of reports or analyses, is a general requirement in definitions of environmental audits, even if they may seem to be redundant. The need for documentation of the audit procedure and its results should be obvious, while periodicity is a function of the purpose of the audit.   If the primary purpose, for example, is to ensure that a dynamic process continues in the direction of diminishing environmental bidets, then a high frequency of audits may be required.

This last aspect of audits raises the question of the auditor's freedom to provide advice or recommendations to the organisation that is the object of scrutiny. An advisory capacity is often thought to be in conflict with the requirement of objectivity, because the auditor runs the risk of examining his or her own proposals in a future audit. Yet, this has not hindered the making of recommendations by those involved with financial or quality audits. The audit process assumes that the competent and experienced auditor recommends improvements in an objective and independent way. This means that it must be clear to all parties involved in an audit that the process of environmental audit does not assume any part of the operative responsibility for environmental protection that is the prerogative of management.



5.4
WASTE AUDITS AND POLLUTION PREVENTION ASSESSMENTS

As mentioned earlier, waste audits are intended to identify the possibilities for improvement. The recommendations contained in waste audits are not based on objective comparisons between expectation and results, but instead are based on technical and economic evaluation of various waste minimisation alternatives.

The origin of the term waste audit can be traced to the amendment of the Resource Conversation and Recovery Act (RCRA) enacted in the USA during the early 1980s. The RCRA was revised because of the problems involved in the handling and land filling of hazardous wastes. The work on revising the RCRA resulted in the Hazardous and Solid Waste Amendment of 1984, in which the US Congress declared the highest priority to be preventive measures.

The amendments required all large producers of hazardous wastes to put a programme in place to reduce the volume and toxicity of wastes. Further, waste producers were required by law to submit biennial reports to the environmental authorities on the results of efforts to reduce waste volume and toxicity.

This legislation led to a widespread introduction of waste minimisation programmes within industries to identify the potential for reducing wastes at source. These minimisation programmes required systematic procedures to localise and characterise all types of waste streams, and this led to the creation of formal methodologies for waste minimisation audits. The US Congress Office of Technology Assessment (OTA) defines waste audit as a systematic, periodic internal review of a company's processes and operations, designed to identify and provide information about opportunities to reduce wastes (OTA, 1986).

Note that waste audit encompasses the term waste but does not refer to merely hazardous and other solid waste; it refers to all by-products of production, including emissions to the air and water. UNEP and UNIDO are promoting waste audits as an operational management tool.  Figure 5.3 shows a schematic presentation of their recommended work procedure:

Figure 5.3

Waste Audit:  A Guide 
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Audits, which contain an explicit pollution prevention approach, are considered to be pollution prevention audits. This classification is used regardless of whether the audit is conducted independently, or the pollution prevention approach is integrated into compliance, management, and/or risk audits, as represented in Figure 5.4:

Figure 5.4

The Pollution Prevention Approach
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Note that pollution prevention audits are operative in the sense that they include the creation and analysis of correction and improvement alternatives. In formal environmental audit, this is a task reserved for management. Furthermore, pollution prevention audits and similar audits require the active involvement of management in information gathering and proposals for change. For reasons such as these, in this context, the term assessment is considered to be more appropriate than audit. 

The term environmental audit covers a wide range of activities based on formal performance evaluation of an organisation or a facility in relation to environmental objectives. Let us discuss the importance of EA in industrial projects in Section 5.5.


5.5
EA IN INDUSTRIAL PROJECTS
An environmental audit is a process for assessing the nature and extent of environmental concerns at an existing facility – an industrial plant, an abandoned site, a mine area or any other site, where industrial pollution problems are identified or anticipated (Pollution Prevention and Abatement Handbook, 1998). It is used to provide data on the extent of pollution in an industrial area, to quantify the scale of pollution at a particular site or to examine the causes and potential remedies of problems at a facility. This Section provides guidance on the uses of environmental audits in industrial pollution management and on the scope of a typical audit. 

Site audit

A site audit is often the first step in obtaining a quantitative understanding of pollution problems. In many cases, the audit allows an evaluation of priorities, the extent and cost of control and remediation measures. This information then shapes all remediation actions and investments. 

In an industrial context, the overall objective of a site audit is to understand the scale and sources of the pollution problems at a facility or in a defined area and to set out the options available for dealing with those problems. This is often a staged process of investigation in which each stage is narrower in scope but more detailed than the preceding one.  An initial assessment can be relatively quick, drawing on readily available sources, including site interviews, and providing an overview of the actual or suspected sources of pollutants and the extent of their impact. This overview can be carried out during project definition or in the scoping stage and provides a basis for further detailed investigations or for defining priorities for action. An initial assessment also helps describe or indicate where site sampling and monitoring might be cost-effective.

A full site audit is detailed, requiring careful site inspections, (perhaps, including sampling and testing) and review of past and present production processes, as well as pollution emissions and control measures. The audit should also clarify the legal and regulatory framework, licensing agreements, corporate policies, and management structures and priorities that affect the environ-mental performance of the plant.  In many cases, relevant technical and environmental standards for performance may be ill defined or may not exist, and professional judgments will have to be made as the appropriate benchmarks. However, it is essential that the standards or emissions limits proposed for the plant be clearly defined and that the rationale for their selection be given. If plant requirements appear unachievable with the current plant, the audit should address what might be acceptable as realistic interim requirements.

Audit purpose

An audit should provide a list of recommended actions, in terms of increasing cost-effectiveness in addressing the critical environmental issues.  This list should include interim and long-term targets and a timetable for achieving them, together with indication investments and other resources (e.g., human, information, and so on) that would be required.

The scale and cost of site audits can vary widely, depending, above all, on the extent of field data collection required. One or two people can carry out a scoping study in a couple of days, with cooperation from site personnel. A full site audit of a typical industrial plant can be carried out within one to two months, of which perhaps one week is spent on the main fieldwork, usually followed by a shorter visit to verify initial findings. 

Terms of reference
The terms of reference (TOR) of a site audit will obviously be site-specific. However, a typical TOR includes the following: 
· Overall objective.

· Specific objectives.

· General scope of work.

· Baseline data.

· Principal sources of contamination.

· Area of impact.

· Technical approach.

· Work plan.

· Prevention, control, and mitigation.

· Recommended priority actions.

· Environmental management plan.

· Site-specific scope of work (by site).

· Laboratory services.

· Norms and standards.

· Pre-bid site visits.

· Client contacts and counterparts.

· Facilities provided by the client.

· Reporting and deliverables.

A site audit report may contain the following sections:

· Executive summary.

· Project description.

· Regulatory setting.

· Audit procedure.

· Mitigation.

· Costs and schedule. 

· Annexure.
Points of procedure

The following points relate to the procedures for the execution of a site audit.

 (i)
Selection of auditors: Various forms of certification of environmental auditors are under discussion in different countries. Although many of the skills required for a site assessment are general environmental or engineering skills, it is important that the audit team has personnel with detailed knowledge of the specific industry being addressed. The selection of auditors should follow the normal procedures for consultants, and arrangements should be made to allow bidders to become familiar with the site before the tender closure date.

(ii)
Briefing and TOR: It is essential that the consultants selected have a clear understanding of the objectives of the work, especially if the audit is to become part of the overall environmental assessment for the project. The TOR, therefore, needs to be as specific as possible.

 (iii)
Preparation phase: An audit plan should contain a description of the information required, the site visit schedule and the site personnel to be involved or interviewed. A protocol may also be prepared defining the specific information that will be sought during the site visit. The protocol should be provided to the enterprise well in advance of the visit. Available file information on the facility should be obtained and reviewed before the visit, and the audit plan should then be refined, if necessary.

(iv)
Execution of the audit: Active cooperation of the plant owners and managers is essential for a good result and should be secured in advance. As effective coordination reduces delays and costs, site visits, interviews, and any sampling should be organised as early as possible. The site inspection should be carefully documented to support the findings and recommendations and to provide a reference for future audits.

(v)
Review of findings: It is important that the management in place be allowed to comment on the findings and recommendations of the audit.


Our discussion so far may give us an impression that environmental audits are relevant only to industries. In reality, however, these are useful in other sectors as well. For example, waste audits are used to identify a potential site contamination. Let us discuss this aspect in Section 5.6. 

 

5.6
LIABILITY AUDITS AND SITE ASSESSMENT

With the advent of stringent legislation on liabilities for contaminated soil and groundwater, there has been a growing demand for information on the environmental state of properties and the potential for on- and off-site pollution migration. 

In the United States, for example, 100,000 sites have been labeled as contaminated, of which 10,000 have been described as priority cases, and these properties are called brownfields. The US Environmental Protection Agency (EPA) defines brownfields as abandoned, or under-used industrial and commercial facilities where expansion or redevelopment is complicated by real or perceived environmental contamination. Contaminated land is also fairly common in Central and Eastern Europe and in industrialised regions in many developing countries like India. 

Many of these sites offer attractive financial opportunities, but a major obstacle to their redevelopment is the fear of contamination (left by past users) and associated liabilities. Major liabilities include potential remediation/cleanup; regulatory compliance; fines and penalties for regulatory non-compliance and compensation to private parties. Under the US Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), often referred to as Superfund, the current owner of a contaminated site may be held liable for the cost of clean up. In India, the responsibility of the occupier and operator of a facility handling hazardous wastes is also defined under hazardous waste (Management & Handling Amendment Rules, 2000).  
Often, the costs of investigations and remediation measures exceed the value of the property. Investigations to identify actual or potential site contamination are called site due diligence or liability audits. At times they are referred to as environmental site assessments (ESA). 

5.6.1 
Liability audit: Phase 1 

The term Phase 1 liability audit is used for investigations that involve collecting information from interviews, by studying available historical information and by performing visual inspections of sites. It is also known as pre-acquisition site assessment, preliminary site assessment, liability audit and environmental due diligence. In general, Phase 1 audit is carried out based on the country specific guidelines or standards, as illustrated below:

· American Society for Testing and Materials (ASTM) Standard E 1527-97 entitled Standard Practice for Environmental Site Assessments: Phase I Environmental Site Assessment Process.

· ASTM Standard E1528-96 entitled Environmental Site Assessments: Transaction Screen Process.

· The Interdepartmental Committee (of the UK Department of Environment) on the Redevelopment of Contaminated Land (ICRCL) guidance note 59/83 (2nd Edition, July 1987).  

In practice, it is indeed often necessary to take a phased approach, with a Phase 2 audit following a Phase 1 audit. Phase 1 audits, which are relatively inexpensive and quick, can help screen out those sites that do not require further investigation, thereby reducing the uncertainty of potential environmental liabilities.

The audits should also identify the needs for, and possibly the scope of, more thorough investigations in the form of a Phase 2 audit. The findings in the Phase 1 audit should state as to whether or not contamination is suspected as well as the likelihood of contamination. This approach can limit the need for drilling, sampling and analysis, and thereby reducing costs. A Phase 1 audit should also place the site-specific findings into the context of the surrounding environment.

5.6.2 
Liability audit: Phase 2

Phase 2 liability audit refers to investigations that involve detailed physical sampling and testing of contaminants in laboratories. 

The outcome of the Phase 1 audit forms the basis of the exploratory subsurface investigation (Phase 2). This involves drilling, sampling and analysis of primarily soil and groundwater and assessment of respective contamination against clean up standard (e.g., The Dutch Ministry of Public Housing, Land Use and Environmental Guidelines Soil and Groundwater Standards). This also involves collection of geological and hydro-geological data of the site to establish lateral and vertical extension of the contaminants, if any. Note that in the absence of any soil and groundwater standards, this or other country-specific standards can be adopted in India for assessment purpose.

Phase 2 audit helps determine the need for additional investigations or remediation. If contamination is identified through this process, the question of remediation and clean up is dictated by a number of factors such as legislation, future land use, risks of contaminant spreading and possible impacts on human health and the environment. If necessary, a remediation plan is developed as part of, or as follow-up to, the Phase 2 audit. 

The remediation activities are sometimes termed as Phase 3 of the process. It is important to strike a balance between the time and costs of investigations and the need for additional information to reduce uncertainties about possible contamination. The uncertainties inherent in site investigations make it crucial to document observations, findings and how conclusions have been formed. It is also important to use the information obtained in one part of an audit (e.g., the site inspection) to confirm or invalidate observations from other parts (e.g., record reviews or interview sessions).

Typically, the scope of liability audit includes the following:

· Initial briefing sessions at the company’s facilities between the consultant and appropriate company staff. 

· Review of relevant environmental and occupational health and safety legislation.

· Review of existing documentation pertinent to all of the facilities and the environmental and occupational health and safety aspects of the facilities.

· Inspection of all buildings and properties in which significant manufacturing, laboratory, or chemical storage/disposal operations are to be included in the audit.

· Identification of all environmental and occupational health and safety concerns related to both past and ongoing activities.

· Preparation of a prioritised list (i.e., high, medium and low) of concerns related to past and ongoing activities.

· Providing recommendations and estimated costs on what additional remediation measures required for both past and ongoing environmental concerns. 

· Preparation of a report that identifies all relevant environmental and occupational health and safety legislations/concerns; prioritisation of all concerns related to past activities as also ongoing activities; recommendations on what further action is required along with a cost estimate for such actions for both past and ongoing activities and an executive summary highlighting the key findings.



5.7 
AUDITING OF EMS
An environmental management system (EMS) audit refers to a systematic and documented verification process of objectively obtaining audit evidence to determine whether an organisation's EMS conforms to the audit criteria and communicating the results of this process to the client (http://www.pdfwebsearch.com/regscan/unprotected/ISO+14011-1996.pdf).

The EMS audit criteria include policies, practices, procedures or requirements, such as those covered by ISO 14001 and, if applicable, any additional EMS requirements against which the auditor compares collected audit evidence about the organisation's environmental management system. 

5.7.1 
Audit objectives, roles and responsibilities

The objectives of a typical EMS audit include: 

· determining conformance of an auditee's EMS with the EMS audit criteria;

· determining whether the auditee's EMS has been properly implemented and maintained;

· identifying areas of potential improvement in the auditee's EMS;

· assessing the ability of the internal management review process to ensure the continuing suitability and effectiveness of the EMS;

· evaluating the EMS of an organisation where there is a desire to establish a contractual relationship (e.g., with a potential supplier or a joint-venture partner).

Auditors and clients have an important role to play in auditing environmental management systems. 

5.7.2 
Scoping and review

The scope of the audit describes the extent and boundaries of the audit in terms of factors such as physical location and organisational activities as well as the manner of reporting. The client and the lead auditor determine the scope of the audit. The auditee should normally be consulted when determining the scope of the audit. Any subsequent changes to the audit scope require the agreement of the client and the lead auditor.  The resources committed to the audit should be sufficient to meet its intended scope.

At the beginning of the audit process, the lead auditor should review the organisation's documentation such as environmental policy statements, programmes, records or manuals for meeting its EMS requirements. In doing so, appropriate background information on the auditee's organisation must be used. If the documentation is judged to be inadequate to conduct the audit, the client should be informed. Additional resources should not be expended until further instructions have been received from the client.

5.7.3 
Preparing the audit

The audit plan should be designed to be flexible in order to permit changes in emphasis based on information gathered during the audit and to permit effective use of resources. The plan should include most of the following elements:

· the audit objectives and scope;

· the audit criteria;

· identification of the auditee's organisational and functional units to be audited;

· identification of the functions and/or individuals within the auditee's organisation having significant direct responsibilities regarding the auditee's EMS;

· identification of those elements of the auditee's EMS that are of high audit priority;

· the procedures for auditing the auditee's EMS  elements as appropriate for the auditee's organisation;

· the working and reporting languages of the audit;

· identification of reference documents;

· the expected time and duration for major audit activities;

· the dates and places where the audit is to be conducted;

· identification of audit team members;

· the schedule of meetings to be held with the auditee's management;

· confidentiality requirements;

· report content and format, expected date of issue and distribution of the audit report;

· document retention requirements.

The audit plan should be communicated to the client, the audit-team members and the auditee. The client should review and approve the plan. If the auditee objects to any provisions in the audit plan, such objections should be made known to the lead auditor and resolved between the lead auditor, the auditee and the client before conducting the audit. Any revised audit plan should be agreed between the parties concerned before or during the audit. 

5.7.4 
Conducting the audit

Audits are conducted with an opening meeting to:

· introduce the members of the audit team to the auditee's management;

· review the scope, objectives and audit plan and agree on the audit timetable;

· provide a short summary of the methods and procedures to be used to conduct the audit;

· establish the official communication links between the audit team and the auditee;

· confirm that the resources and facilities needed by the audit team are available;

· confirm the time and date of the closing meeting;

· promote the active participation by the auditee;

· review relevant site safety and emergency procedures for the audit team.

Sufficient audit evidence should be collected to be able to determine whether the auditee's EMS conforms to the EMS audit criteria.  Audit evidence should be collected through interviews, examination of documents and observation of activities and conditions. Indications of non-conformity to the EMS audit criteria should be recorded. Information gathered through interviews should be verified by acquiring supporting information from independent sources, such as observations, records and results of existing measurements. Non-verifiable statements should be identified as such. The audit team should examine the basis of relevant sampling programmes and the procedures for ensuring effective quality control of sampling and measurement processes, used by the auditee as part of its EMS activities.

After completion of the audit evidence collection phase and prior to preparing an audit report, the audit team should hold a meeting with the auditee's management and those responsible for the functions audited. The main purpose of this meeting is to present audit findings to the auditee in such a manner as to obtain their clear understanding and acknowledgement of the factual basis of the audit findings.  Disagreements should be resolved, if possible before the lead auditor issues the report. Final decisions on the significance and description of the audit findings ultimately rest with the lead auditor, though the auditee or client may still disagree with these findings. 

5.7.5 
Content of audit report

The audit report should be dated and signed by the lead auditor. It should contain the audit findings and/or a summary thereof with reference to supporting evidence.  Subject to agreement between the lead auditor and the client, the audit report may also include the following:

· the identification of the organisation audited and of the client;

· the agreed objectives, scope and plan of the audit;

· the agreed criteria, including a list of reference documents against which the audit was conducted;

· the period covered by the audit and the date(s) the audit was conducted;

· the identification of the auditee's representatives participating in the audit;

· the identification of the audit-team members;

· a statement of the confidential nature of the contents;

· the distribution list for the audit report;

· a summary of the audit process including any obstacles encountered;

· audit conclusions such as EMS conformance to the EMS audit criteria, whether the system is properly implemented and 

     
maintained and whether the internal management review process is able to ensure the continuing suitability and effectiveness of the EMS.

The audit is completed once all the activities defined in the audit plan have been concluded.

SUMMARY

The focus of this Unit was on the emergence of environmental audit as a proactive environmental management tool. We began the Unit by giving you an overview of the objectives and scope of an environmental audit. We then discussed the methodologies of and procedures involved in carrying out an audit programme. We also discussed the various applications of environmental audit and their scope and in that context explained waste, liability, industrial and EMS audits.   
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Case 5.1: Waste Audit:  The Viscose Rayon Unit Case

Preamble

Viscose Rayon in South India, manufactures 270 TPD of Rayon Grade pulp, Viscose staple fibre, and Viscose filament yarn.  Material, energy, health and safety audits were conducted to identify avenues for savings in the cost of production.  Measures suggested herein, if implemented, are envisaged in savings to the tune of Rs 125 lakhs per annum.
Recommendation based on material audit

In Chipping unit, the undersized chip pieces and the sawdust during chipping process amount to about 10 kg/ 1000 kg of wood charged.  But due to the operational problems and design of the control system, the waste material is not recovered through the blower system for reuse in the boiler as fuel.  Some of the material is lost as waste solid.  By implementing a proper dust collecting system, the chipped material can be recovered in larger quantities to reduce the solid waste in the chipper section.  At present, the loss of wood in the chipper section is about 1 to 2%.  This can be reduced to about 0.5 to 0.75% through proper waste collection and reuse systems.

In the pulp plant, about 150 tons of pulp is produced per day.  The pulp plant consists of chipper, digester, extraction and drying units.  During liquor washing, loss of pulp is identified as 1%, which can be reduced to 0.6 – 0.7% through good housekeeping.  The major loss of pulp is in the screening section, which is about 5% due to oversize of cooking material.  The washed oversized material can be collected and reused.

4 TPD of pulp is wasted during bleaching process as rejects in the pulp plant.  The same can be collected and processed further for second grade pulp. This is economically viable.

In digesters, SO2 concentration of CBS should be maintained around 5.0 – 5.5% for reducing the digestion time and increasing the number of batches per day, which is economically beneficial.

In the pulp plant, an excess amount of about 0.04 T of sulphur/T of pulp can be saved if stochiometric quantities of chemicals are used for CBS preparation.

Recommendations based on energy audit

The plant consumes electrical and thermal energy for the production of staple fibre and rayon yarn.  The annual energy consumption of the plant is about 111.8 MkWh of Electricity, 16659 KL of furnace oil, 19016 KL of LSHS, and 1498 KL of diesel.  The plant invests Rs 9.91 crores worth of electrical energy apart from self-generation, and Rs 22.6 crores worth of thermal energy.

The audit study has identified energy saving opportunities to an extent of 9.8 MkWh of electrical energy, and 542 KL of furnace oil per year.  The total estimated savings in energy bill is Rs 205.87 Lakhs per year, which is 6.33% of the purchased energy cost.

A detailed analysis of Electrical System has identified following areas for energy conservation:

(i)
Improving power factor to 0.92 by providing additional capacitors at the main 110 KV outdoor station, and operating the DG sets at optimum power factor.

(ii)
Achieving the optimum loading on the Effluent Treatment Plant and power plant substation transformers.

(iii)
The evaluation of performance and loading of various types of electric drives in the plant show energy conservation opportunities as follows:

(iv)
Replacement of underloaded motors in agitators, exhaust blowers, pumps, driers and air supply fans.

(v)
Providing electronic devices for energy savings to control power factor in slurry presses.

(vi)
The lighting system in the Rayon Spinning, Rayon Spindle Expansion, Textile Spinning, and pulp plant shows following areas for energy savings:

(vii)
Switching off tube lights during 8 AM to 5 PM in Rayon spinning and Rayon Spindle Expansion plant.

(viii)
Providing individual switches at quality inspection tables.

(ix)
Providing CFLs in place of bulbs and tube lights.

(x)
Boiler test was conducted and the efficiency was found to be around 85%.  The energy saving opportunity exists in sensible heat recovery from boiler blowdown.

The following major areas are identified for energy conservation in the process unit:

(i)
Heat recovery from hot ammonia refrigerant gas in CS2 plant.

(ii)
Controlling CS2 plant cooling tower fan by temperature sensor.

(iii)
Minimising radiation and convection losses in VSF driers 1, 2 & 3, and rayon tunnel drier by increasing insulation thickness.

(iv)
Recovering sensible heat by returning condensate from spin bath concentrator and tunnel drier to the boiler.

(v)
Raising steam pressure in H2SO4 plant, waste heat boiler, and supplying HP steam to fibre driers.

(vi)
Recovering sensible heat from FFFF evaporator foul condensate.

The following areas were identified for energy conservation in compressed air system:

(i)
Cleaning of intercoolers.

(ii)
Recovering heat from after cooler.

Recommendations based on water audit

Total water requirement is 624 m3/day in chipper house.  The segregation of ejector and pump cooling water from digester house (264 m3/d), and reusing the same in chipper house flume, reduces the total requirement by 360 m3/day which saves Rs 96,000 per annum, whereas installation of piping for reuse costs around Rs 20,000.

Total fresh water requirement in first screen area is 6000 m3/d excluding the warm water requirement.  The backwater overflow from intermediate pulp storage chest is contaminated only with fibres, and hence 3100 m3/day can be recycled for pulp dilution in common screen.

Recommendations based on environmental quality audit

Stack emissions

Gaseous pollutants like SO2 and NOx from pulp plant boiler stack exceed the CPCB standards.  Higher SO2 content is due to higher % sulphur content in the liquor which is used as a fuel in boiler, whereas NOx and CO show the incomplete combustion of fuel.  For improved combustion techniques following measures should be adhered to:

(i)
Proper burner maintenance.

(ii)
Good atomisation of liquid fuel.

(iii)
Provide bio-scrubbers or wet-scrubbers for controlling SO2 content in the emissions.

Ambient air quality

(i)
The SPM, SO2 and NOx concentrations were below the limits prescribed by CPCB for industrial mixed zones.  Higher concentrations were observed in downwind directions.

(ii)
Work zone monitoring results show that at all places concentrations are within the limits prescribed by TNPCB.  However, further reductions are possible through control of leakages in the process.  It is suggested that leakages in the process are detected and measures taken to control the same to ensure conservation of raw materials.

(iii)
During the audit, odour problem was discernible. It is thus advised that SIV takes odour control measures through scrubbers.

Wastewater

(i)
During study period, two equalisation basins were in operation.  Running of two equalisation tanks concurrently is not required.

(ii)
As a standard practice, airflow rate in equalisation basin should be in the range of 0.01 to 0.0115 m3 of air/m3 of tank to maintain the solids in suspension. So, for a tank of 9500 m3, the airflow rate should be 5700 m3/hr.  Considering the capacity of existing air blowers, i.e., 2450 m3/hr each, even if two blowers are operated simultaneously, the air supply will be insufficient to keep solids in suspension, resulting in accumulation of solids in equalisation basin.

(iii)
Wastewater from equalisation basin is pumped to clariflocculator by 3 pumps (1 standby).  Capacity of each pump is 1500 m3/hr.  For optimal performance, it is required to pump wastewater at constant (design) flow rate for which existing configuration of pump is not appropriate.

(iv)
At present, lime is used to raise pH to 7 at equalisation basin for subsequent precipitation of zinc in clariflocculator.  But, for optimum zinc removal, pH should be between 9 - 9.5.  Therefore due to low pH conditions, zinc removal efficiency is low.  With the existing treatment scheme, it is technically not feasible to meet prescribed limit for zinc of 1 mg/l by lime precipitation alone.

(v)
In case of aerated lagoons, the flow is not being divided properly and sufficient submersion for aerators is not kept.  Hence the desired effluent standards are not being met.

(vi)
Provision of preclarifier is necessary for pulp plant effluent.  Total effluent from pulp section is 1600 m3/hr.  Providing 1 hour detention time, a preclarifier of 20 m x 30 m x 3 m should be constructed wherein the fibrous material can settle.  The cost savings are Rs 200/T.  With this provision, frequent cleaning of equalisation tank will be avoided (presently cleaning is done two times in a year spending around Rs 1.50 lakhs).

(vii)
During the audit, it was observed that some of the weir plates in clariflocculators were missing which need to be replaced immediately.

(viii)
As the existing effluent treatment plant cannot meet the stipulated standards, it is suggested that the extended aeration process is provided (with a settling tank after aerated lagoons I & II).  A circular tank of 40 m diameter and 3 m depth can be constructed along with recirculating arrangement for the sludge to maintain 4000 mg/l of MLSS concentration.  Excess sludge can be sent to the existing vacuum filter.  With this, 95% BOD5 can be removed and zinc concentration will be less than 1 mg/l in the final effluent.

(ix)
In rayon plant, nest position in most of the machines are observed to be corroded, and nest water is leaking into the bottom of spinning machine, which must be rectified immediately.

 (x)
Section wise norms are to be firmed for water consumption and strictly adhered to.

(xi)
Aiming at techno-economic feasible solution, it is suggested that the following streams be segregated, and appropriate treatment given:

· High concentration zinc bearing effluent from VSF and Rayon sections.

· Acid condensate stream containing high BOD from wood pulp plant.

(xii)
The Viscose staple fibre and rayon plants discharge the effluent with rich content of zinc.  Zinc can be precipitated from zinc bearing solution by the addition of lime and maintaining a pH of 9 in the treated solution or by using NaOH at a pH ranging from 9.3 to 9.5.  Based on these principles, a method has been devised in which the raw wastewater is first treated with lime to raise its pH to 6, and the treated solution is settled to remove the mixed precipitates of calcium sulphate and zinc hydroxide.  The supernatant is then treated with caustic soda and its pH adjusted to 9.3 when almost complete precipitation of zinc as hydroxide occurs.

 (xiii)
Colour removal from final effluent is a must before discharging to River Bhavani, warranting a physio-chemical treatment unit.

 (xiv)
As extended aeration must be practiced, there is no need of treating the effluent again in Aerated Lagoon III.  It can be directly discharged into river Bhavani.  By stopping all 7 aerators in aerated lagoon III, a saving of Rs 43,45,000 per annum can be achieved.

Noise

(i)
In high noise areas like boiler and H2SO4 plants, acoustic chambers with automatic spring doors should be constructed.

(ii)
Near boiler, compressor room and new H2SO4 plant noise levels were observed to be higher than 90 dB.  Workers in these areas should be mandated to use earmuffs.

(iii)
Although the SIV has provided ear protective muffs, it was observed that most of the workers do not use them.  High noise areas must be declared as Ear Protective Areas.

(iv)
Noise-effect awareness programmes should be arranged among the workers.

Solid/hazardous wastes

(i)
Sludge generated from the ETP at SIV falls under hazardous waste category No. 12.

(ii)
Sludge has been characterized for leachate as well as its constituents.  Yearly consumption of heavy metals (copper, zinc, lead, cadmium, nickel and chromium) exceed the quantities defined in Hazardous Waste Management and Handling rules, 1989, Govt. of India.  The recovery of zinc from ETP sludge must be practiced to minimise expenses on secure landfill disposal.

(iii)
Quantity of Ash generated in boiler house due to combustion is 19 T/day.  At present, it is being disposed without any precautions.  The disposal of this sludge must be in a secure landfill.

(iv)
Filter clothes from all sections in VSF are being dumped adjacent to respective sections.  These filter clothes contain Viscose and caustic soda.  During rains, these chemicals will reach ground water deteriorating its quality.  Thus the filter clothes should be disposed in a secure landfill.

Recommendations based on health and safety audit

(i)
It is recommended that the safety function be reinforced to lay special emphasis on occupational health aspects such as in work areas toxins.

(ii)
The storage of chlorine in the pulp plant needs a closer examination, and appropriate provision to deal with emergencies.

(iii)
The safety organisation, though adequate to meet the requirements of Factories Act, does not possess expertise and facilities for analyses and investigations on work area toxins.  It is recommended that a qualified person, with specific responsibility of dealing with the occupational health, be employed forthwith.

(iv)
Accidents should be avoided while feeding logs to the flume in chipper section of pulp plant.

(v)
A mild chlorine leakage in bleaching section of pulp plant was observed during the audit.  Such incidents must be avoided.

(vi)
Major (reportable) accidents are caused in wood yard and chipper section (50%) and sheeting section including baling section (35%).  Hence, workers needs proper training in material handling to avoid accidents.  

(vii)
During audit; broken door glass, broken gadgets, broken funnel, blocked spinneret, damaged pot cover in Rayon spinning section, worn out flange packing in VP section, and leaking valves in spinning section were observed which are unsafe conditions, and must be rectified at the earliest.

(viii)
Slippery floor in CS2 plant and damaged step of a ladder in Rayon bleaching section can be classified under poor house keeping conditions which require immediate attention.

(ix)
Wet floor and spurting of hot pulp from alkali tower causes unsafe conditions in pulp plant.

(x)
More stress on communication between the management and employees on safety is essential so that it creates an awareness leading to employees’ acceptance of the safety programme.

Unit 5


Model Answers to Learning Activities
LEARNING ACTIVITY 5.1
Environmental statement helps the environmental manager to:

· work out resource consumption per unit of product;

· work out waste generation per unit of product;

· identify trends in resource consumption and waste generation; 

· prepare plans for pollution reduction.

LEARNING ACTIVITY 5.2
The manufacturing process, product profile and workforce keep changing in the organisation. Also, after implementation of the recommendations of the audit, it is necessary to check the efficacy of these measures and devise a further action plan. An environmental audit should, therefore, be considered an ongoing process.

LEARNING ACTIVITY 5.3
Waste audit helps in the identification of the possibilities of waste reduction based on the study of the activities of the organisation.

LEARNING ACTIVITY 5.4
I am working in a textile industry. In my opinion a waste audit would benefit my organisation. In conducting a waste audit, I would include the following steps:

· Select process house limits for audit.

· Select audit team (we will have an internal audit team).

· Preliminary visit to the unit and discussions with the operators.

· Collect background information on raw materials used and products.

· Work out material balances.

· Compare raw material consumption and waste generation trend based on the records of last three years.

· Identify opportunities of waste reduction through good house-keeping.

· Identify equipment/process modification options. 

· Prepare report prioritising the actions.






























































































(LEARNING ACTIVITY 5.4





State the type of EA you would like to conduct in your area and list the required steps for implementing EA.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.



































(LEARNING ACTIVITY 5.3





State the purposes of a waste audit.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 5.2





Say whether it is important that environmental audit should be an ongoing process.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 5.1





Obtain a form for submission of Environmental Statement from local pollution control board office and list three benefits of this statement.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.

















