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GLOSSARY OF TERMINOLOGY

Bi-monthly means every second month. Similarly “two-monthly” is

assumed to have the equivalent meaning to “bi-monthly”

Contractor means the main contractor as engaged by the Eskom for

the construction of the subject infrastructure, including all

Sub-contractors and service provides appointed by the main

contractor of his own volition for the execution of parts of the

Works. “Contractor” also includes any other contractor

engaged by Eskom directly in connection with any part of

the construction, which is not a nominated sub-contractor to

the main contractor

Environment1 (i) the land, water and atmosphere of the earth;

(ii) micro organisms, plant and animal life;

(iii) any part or combination of (i) and (ii) and the

interrelationships among and between them; and

(iv) the physical, chemical, aesthetic and cultural properties

and conditions of the foregoing that influence human health

and wellbeing

Environmental

Control Officer
means a person who is responsible for the monitoring of the

implementation of the requirements of an EMProg on behalf

of the applicant (could also be a member of the Duvha

Environmental department)

Environmental
Officer

means a person who is responsible for the implementation

of the requirements of an EMProg on behalf of the

contractor

Environmental

Impact Assessment
means a study of the environmental consequences of a

1 As defined in terms of the National Environmental Management Act No. 107 of 1998 (NEMA).
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(EIA) proposed course of action

Environmental
impact

means an environmental change caused by some human

act

Method Statement means setting out in detail how the management actions

contained in an EMProg will be implemented, in order to

ensure that the environmental objectives are achieved

Public Participation

Process
means a process of involving the public in order to identify

needs, address concerns, in order to contribute to more

informed decision making relating to a proposed project,

programme or development
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LIST OF ABBREVIATIONS

BA ..................................................................................................... Basic Assessment

CH4 .................................................................................................................. Methan

DWA .................................................................................. Department of Water Affair
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PART A: INTRODUCTION

1. Details of the person who prepared the EMProg and his expertise

Name: Konrad Kruger

Company Represented: Zitholele Consulting (Pty) Ltd.

Address: P O Box 6002, Halfway House, 1685

Telephone: 011 207 2079

Fax: 086 674 6121

E-mail: konradk@zitholele.co.za

2. Background Information

New legislation (National Environmental Management – Air Quality Act, 2004 [Act 39/2004],
Notice 248; 31 March 2010: Minimum Emission Standards) implies that all existing power
stations should conform to a standard of 100mg/Nm3 (N = Normalized cubic meter, 101,325
kPa, 0°C, normalised to 6% reference O2, on a dry basis) by 2015 and further conform to the
standard for new power stations of 50mg/Nm3 by 2020. The current design of the
Electrostatic Precipitators will not be able to meet the more stringent particulate emission
limits and the need exists to replace the installed particulate capturing technology. The
purpose of this project is to consistently meet the particulate emission licence limit as set out
by the Department of Environmental Affairs (DEA) of South Africa at Duvha Power Station
Unit 4 by retrofitting the existing Electrostatic Precipitators (ESP) with a Fabric Filter Plant
(FFP) utilizing pulse jet cleaning technology that will fit into the existing casings occupied by
the ESP's.

Duvha Power Station suffered a failure on unit 4 during the month of February 2011. Due to
the extended outage duration to complete the recovery work on the centerline, an
opportunity was created to retrofit unit 4 with a fabric filter plant (FFP). Eskom has completed
several retrofits of the same nature in the past and experience has shown that the unit would
require an estimated 120 day outage to complete the work. Due to current capacity
constraints on the national grid, it is questionable whether Duvha Unit 4 will receive the
outage required to perform this retrofit work in the foreseeable future to comply with the
emission limits.

Project development started early in March 2011 with two contractors completing detailed
designs for the proposed retrofit. The current schedule requires that construction contract
placement, site mobilization, procurement and certain execution activities start as soon as
August 2011 to have the project completed at the set returned to service date of 30 March
2012.

mailto:konradk@zitholele.co.za
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3. Structure of this Document

This document has been divided into four parts, each addressing a different aspect of the
EMProg.

• Part A provides a brief introduction, details of the person who prepared the EMProg

and his expertise;and overview of the purpose and structure of this guideline

document;

• Part B sets the context for the EMProg by providing an overview of the project,

summarising the objectives of the EMProg, highlighting the scope of the EMProg and

briefly emphasising the Duvha Power Station’s environmental commitments;

• Part C provides an introduction to the specification, an overview of the structure and

application of the specification and highlights the environmental considerations that

should inform the tender adjudication process; and

• Part D provides guidance in terms of the on-site implementation of the EMProg,

highlighting the organisation structure and various roles and responsibilities,

emphasising the importance of awareness training, summarising the requisite

approach to monitoring and auditing and addressing the requirement for review and

amendment of the environmental specifications.
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PART B: SETTING THE CONTEXT

4. Overview of the proposed project

The project comprises the retrofit and operation of the proposed FFP. Due to the fact that
there are existing FFP’s operational on site, Duvha has an existing operational procedure
attached in the Basic Assessment Report.

5. Objectives of the Environmental Management Programme

Environmental management does not end with obtaining the required Environmental
Authorisations. Rather there is a need to ensure that the remedial requirements identified
during the environmental process are effectively realised during project implementation, and
this is where EMProgs have a key role to play.

An EMProg is defined as “an environmental management tool used to ensure that undue or
reasonably avoidable adverse impacts of the upgrade(construction) phase of a project are
prevented and that the positive benefits of the projects are enhanced”. Impacts range from
those incurred during start up (site clearing, erection of the construction camp), and to those
incurred during operation. Specifically, the objectives of this EMProg can be articulated as
follows:

• To give effect to the retrofit (construction)-related requirements;

• To give effect to the environmental commitments to the various role players;

• To ensure that these requirements / commitments are expressed in a manner that is
accessible to all parties and is binding upon those responsible for project
implementation;

• To ensure that sufficient resources are allocated to the project budget in order to give
effect to the environmental requirements / commitments, and to ensure that the scale of
EMProg-related interventions is consistent with the significance of identified impacts;

• To provide a coherent and pragmatic framework for the implementation of the
requirements, ranging from the roles and responsibilities of the key project participants to
the auditing and reporting of compliance;

• To facilitate appropriate and proactive response to unforeseen events or changes in
project implementation that were not considered in the BA process; and

• To ensure that the upgrade (construction) phase of the project does not result in undue

or reasonably avoidable adverse environmental impacts, and that any potential

environmental benefits are enhanced.
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6. Scope of the Environmental Management Programme

The scope of the EMProg must ensure that the objectives outlined in Section 5 will be
addressed, and is principally determined by the key documentation related to the BA
process, notably the BAR, the Environmental Authorisation and the amended Emission
License (once received). A brief overview of the key issues raised in each of these
documents is provided below.

7.1 Environmental Management Programme

Adherence to the requirements as set out in Section 9 of this EMProg.

7.2 Environmental Authorisation

Once Environmental Authorisation has been received from the DEA, any additional
conditions stipulated in the authorisation will be included into this dynamic EMProg (refer to
Appendix A).

7.3 Existing Duvha Power Station Procedures

As part of the existing operations at Duvha Power Station several procedures have already
been developed for the existing FFPs on site. All there procedures are to be adhered to as
per the EMP and are attached in Appendix A.
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PART C: ENVIRONMENTAL SPECIFICATIONS

7. Integration of the Environmental Management Programme into the
contract

As alluded in Section 2, this EMProg has been written in a form and language that is
consistent with the tender / contract documentation used for engineering contracts i.e. the
EMProg takes the form of a set of environmental specifications that can integrate in the civil,
mechanical and electrical tender / contract documentation. There are various advantages to
this approach:

• The Contractor is made aware of the EMProg at the tender stage;

• The Contractor is able to cost for compliance with the EMProg;

• The EMProg is presented to the Contractor in the language and terminology with

which he/she is familiar, and unnecessary duplication and contradiction is eliminated;

• Inclusion of the EMProg within the contract ensures that the EMProg becomes a

legally binding document within a well-developed legal framework; and

• The standardised form and structure of the environmental specifications ensures that

with time and each new contract, the Contractor becomes increasingly familiar with,

and thus more accepting of, the EMProg and implements it with the same diligence as

any other set of specifications contained within the contract.

Ultimately, by measuring compliance against an explicit set of environmental controls that
are well located within a robust legal framework, the approach has been proven to enhance
success in the implementation and enforcement of the EMProg significantly.

8. Specification Structure and Application

These specifications are not exclusive and could, within reason, be expanded on or
amended at any time during the contract by the ECO.

9.3 Method statements

Environmental practitioners are not specialists with regard to upgrade (construction)
techniques. Therefore, so as not to hinder construction activities by stipulating elaborate,
costly and/ or ineffective mitigation measures, the environmental specification is
underpinned by a series of Method Statements, within which the Contractor is required to
outline how they propose to mitigate any identified environmental risks. For example, if the
specification states that “cement contaminated water shall not be allowed to contaminate the
soil or adjacent watercourse”, the Method Statement compiled by the Contractor would be
required to outline how he or she intends to achieve this requirement.
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In terms of the environmental specifications for the proposed FFP retrofit project, the
Contractors must submit various written Method Statements to the Engineer and ECO as
requested in the Specification.

For the purposes of the environmental specifications, a Method Statement is defined as “a
written submission by the Contractor to the Engineer in response to the Specification or a
request by the Engineer, setting out the materials, labour and method the Contractor
proposes using to carry out an activity, identified by the relevant specification or the
Engineer when requesting the Method Statement, in such detail that the Engineer is enabled
to assess whether the Contractor's proposal is in accordance with the Specifications and/or
will produce results in accordance with the Specifications”.

The Method Statement must cover applicable details with regard to:

• Retrofit (Construction) procedures,

• Materials and equipment to be used,

• Getting the equipment to and from site,

• How the equipment/ material will be moved while on site (including crane operation),

• How and where material will be stored,

• Removal of construction related waste,

• The containment (or action to be taken if containment is not possible) of leaks or spills

of any liquid or material that may occur,

• Timing and location of activities,

• Compliance/ non-compliance with the Specifications, and

• Any other information deemed necessary by the Engineer.

The environmental specifications set very stringent requirements in terms of the provision of
Method Statements and the commencement of the activities they cover:

• Any Method Statement required by the Engineer/ECO or the specification must be
produced within the timeframes specified by the Engineer or the specification (typically
two weeks);

• The Contractor may not commence the activity covered by the Method Statement until it
has been approved, except in the case of emergency activities and then only with the
consent of the Engineer;
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• The Engineer may require changes to a Method Statement if the proposal does not
comply with the specification or if the proposed methodology carries an unreasonable
risk of excessive damage to the environment;

• Approved Method Statements must be readily available on the site and must be
communicated to all relevant personnel;

• The Contractor is required to carry out the activities covered by the Method Statement in
accordance with the proposed approach; and

• Approval of the Method Statement does not absolve the Contractor from their obligations
or responsibilities in terms of the Contract.

9.3 Provisions for addressing non-conformance

Ultimately, the key to construction phase is ensuring that the requirements of the EMProg
are adequately and appropriately implemented on site. Accordingly, monitoring performance
and addressing non-compliance are key attributes of any environmental interventions. Part D
addresses the actual process for identifying and addressing non-compliance, whilst this
section provides an overview of the provision made for this in the environmental
specification.

Broadly, the mechanisms for addressing non-compliance that are provided for in the
environmental specifications and associated contract documentation can be divided into the
following categories:

• Controlling performance via the certification of payments;

• Requiring the Contractor to “make good”, at their own cost, any unjustifiable

environmental degradation;

• Implementing a system of penalties to dissuade environmentally risky behaviours; and

• Removing environmentally non-compliant staff/ plant from site, or suspending part or

all of the activities on site.

9.3 Environmental considerations in adjudication of tender

In terms of this EMProg, Eskom has an obligation to ensure compliance by various parties
with a suite of environmental requirements related to the constrcution phase. The
compilation of the EMProg and its integration into the Tender Document, as a suite of
environmental specifications form part of meeting the obligation. However, to ensure that
these obligations continue to be fulfilling during the actual construction processes, it requires
the Eskom team to ensure that the appointed Contractors possess the requisite
environmental management experience and expertise. Accordingly, it would be prudent for
the Eskom team to ensure that environmental considerations form part of the tender
adjudication process. Key considerations in this regard would be as follows:
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• To request as part of the tender process that the Contractor provide his environmental
policy and indicate how this will influence the way the construction process is
approached and managed on site. At the tender stage the Contractor would merely be
asked to provide the overarching environmental policy for the Company or Joint Venture;

• To request as part of the tender process a list of the Contractor’s previous experience in
terms of the onsite implementation and management of environmental requirements;

• To request as part of the tender process an indication of the proposed organisational
structure for the Contract, and specifically for the Contractor to indicate which staff would
be acting in the capacity of Environmental Officer (EO) and which senior staff member
would have overall responsibility for ensuring compliance by the Contractor with the
specified environmental requirements; and

• To confirm, upon receipt of the Tender, that the Contractor has made sufficient
allowance in his Tender Price for meeting the various environmental requirements.

During the tender adjudication process for each Contract, each Contractor should be scored
in terms of the aforementioned considerations and allocated an environmental competency
score. This score should form a key consideration in the final decision-making regarding the
award of the various contracts.

9. Environmental Management Measures for the project

The management measures documented in each of the sub-sections below have been
compiled using the following information:

• Impact Assessment and mitigation measures documented in the BAR for the proposed
retrofit; and

• The standard operations utilised by Eskom for the site preparation and operation of the
proposed FFP.

In addition to the abovementioned information sources, the EMProg will be updated to
include the conditions documented in the Environmental Authorisation (EA) to be received
upon approval of the Basic Assessment (BA).

10.1 Planning Phase

To mitigate the negative environmental impacts, a number of measures would have to be
addressed in the design of the salvage during the planning phase. An inspection must be
carried out on the design before commencement of the upgrade in order to ensure that the
mitigation measures have been incorporated in the design.
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10.2 Construction Phase

Once planning has been completed, the proposed construction of the FFP is to be
constructed according to the standard specification sections, which are included in SANS
1200 (standardised specification for civil engineering construction). These standards should
be referred to and included in the tender document for the construction contractor.

The Responsible Party from Eskom as well as the Environmental Control Officer (ECO) will
monitor the activities of the construction team on site to ensure all mitigatory measures are
implemented and to prevent any additional impacts from occurring.

A tender for construction of the FFP will be compiled, and subsequent to that, an evaluation
of the tenders will be undertaken and the preferred tenderer will be appointed.

Once adequate planning and construction have been undertaken, site structure utilised
during construction should be removed.

A monthly Project Compliance Audit should be undertaken, which should focus on waste
handling, water etc.and management issues that would need to be addressed and audited
have been listed in Table 2 below.
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10.3 Operational Phase

Once construction (retrofit) has been completed, the proposed operation of the FFP is to be
undertaken according to the existing operating procedure and associated procedures for the
FFP’s at Duvha.

The Responsible Party from Eskom will monitor the activities of the operational team on site
to ensure all mitigatory measures are implemented and to prevent any additional impacts
from occurring.

A annual Project Compliance Audit should be undertaken, which should focus on the
adhereance to the procedures.

The procedures referred to above is attached as Appendix A.
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PART D: ON-SITE IMPLEMENTATION

10. Organisational Structure

The organisational structure identifies and defines the responsibilities and authority of the
various role-players (individuals and organisations) involved in the project. All instructions
and official communications regarding environmental matters shall follow the organisational
structure shown in figure 1 below.

The organisational structure reflected in Figure 1 has been developed to ensure that;

• There are clear channels of communication;

• There is an explicit organisational hierarchy for the FFP project; and

• Potential conflicting or contradictory instructions are avoided.

In terms of the defined organisational structure reflected in the figure, all instructions that
relate to environmental matters will be communicated to the Contractor via the Site
supervisor. The only exception to this rule would be in an emergency (defined as a situation
requiring immediate action and where failure to intervene timeously would, in the reasonable
opinion of the ECO, result in unacceptable environmental degradation), where instructions
may be given directly to the Contractor .The detailed roles and responsibilities of the various
role-players identified in the organisational structure are outlined in Section 11.

11. Environmental Roles and Responsibilities

As is evident from figure 1, the key-role-players for the FFP project are the DEA, Eskom
Duvha Power Station (including the Environmental Control Officer) and the Contractor. The
detailed roles and responsibilities of each of these organisations are outlined below.

12.1 Department of Enviromental Affairs

As the competent environmental authority, the DEA has the responsibility to ensure that the
proponent, viz. the Eskom, complies with the conditions of the Environmental Authorisation
for the FFP project (once received) as well as the requirements of the broader environmental
legislation, specifically the NEMA - National Environmental Management Act (No. 107 of
1998). Compliance would be confirmed via the following mechanisms:

• Receipt and review of the environmental reporting required in terms of the EA; and

• Ad hoc and planned site inspection by the DEA Compliance and Enforcement

Directorate.
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Figure 1: Organisational Structure: FFP project.
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Environmental Authorisation

Sub-contractor
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specified requirements incl.
EMProg
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compliance with EA (once received)
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Reporting

Communication
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Construction Manager

• Represents Engineer on site

• Channel for all direct
communication with the Contractor

• Monitors compliance with the
Contract requirements incl.
EMProg
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12.2 Eskom

As the Proponent, the Eskom must ensure that the implementation of FFP project complies
with the requirements of the DEA Environmental Authorisation (once received), this EMProg,
as well as any obligations emanating from other relevant environmental legislation. Although
part of this obligation is being met by the development of the EMProg, and its integration into
the contract documentation, and the appointment of the ECO, the Eskom cannot delegate
out of this responsibility. Accordingly, the Eskom retains various key roles and
responsibilities during the decommissioning of the FFP and associated infrastructure. These
are outlined below.

The Eskom, as an organisation must ensure that adequate funding is made available for the
implementation and monitoring of the environmental controls emanating out of the Basic
Assessment, Environmental Authorisation (once received), EMProg and applicable
environmental legislation. This would include the appointment of the ECO as this is an
explicit requirement of the EMProg. It should be noted that the ECO can be an existing
environmental employee at the station, for example the Environmental Manager.

The Eskom Project Manager must:

• Be fully conversant with the EIA reporting for the project, the conditions of the

Environmental Authorisation (once received), the EMProg and all relevant

environmental legislation.

• Ensure that all the specifications and, legal constraints pertaining to the project,

specifically with regards to environment management, are highlighted to the Eskom

and its Contractor(s) so that they are aware of these; and

• Ensure that the environmental specifications are correctly implemented throughout the

project by means of site inspections and meetings. This will be documented as part of

the site meeting minutes.

The Eskom’s Representative ( Eskom’s Construction Manager) must:

• Be fully knowledgeable with the contents of the EIA Reporting;

• Be fully knowledgeable with the contents and conditions of the Environmental

Authorisation;

• Be fully knowledgeable with the contents of the EMProg, specifically as articulated into

the environmental specifications attached to each Contract;

• Be fully knowledgeable with the contents of all relevant environmental legislation and

ensure compliance with these;



July 2011 20 12725

ZITHOLELE CONSULTING

• Have overall responsibility of the environmental specifications and their proper

implementation;

• Ensure that regular audits are conducted to confirm compliance with the

environmental specifications;

• Ensure there is communication with the Eskom Project Manager or his delegate, the

ECO and the relevant Site Engineers on matters concerning the environment;

• Ensure that no actions are taken which will harm or may indirectly cause harm to the

environment, and take steps to prevent pollution on the site.

12.3 Environmental Control Officer

The Eskom must appoint a suitable qualified ECO to monitor compliance with this EMProg,
environmental legislation and the Environmental Authorisation (once received). To fulfil
these requirements, the ECO would need to have relevant on site experience. It should be
noted, unless otherwise stated in the Environmental Authorisation, the ECO could be a
Eskom employee, as long as they have the requisite environmental training and experience.

The ECO will be responsible for monitoring, reviewing and verifying compliance by the
Contractor with the environmental specification. Accordingly, the ECO would be required to:

• Be fully knowledgeable with the contents of the EIA Reporting;

• Be fully knowledgeable with the contents and conditions of the Environmental

Authorisation;

• Be fully knowledgeable with the contents of the EMProg, specifically as articulated into

the environmental specifications attached to each Contract;

• Be fully knowledgeable with the contents of all relevant environmental legislation and

ensure compliance with these;

• Ensure that compliance with the conditions of the Environmental Authorisation and

environmental specification are monitored and verified through regular and

comprehensive inspections of the site and surrounding areas, and that the results of

these inspections are reduced to writing;

• Ensure that if the environmental specifications are not followed then appropriate

measures are undertaken to address this; and

• Report to the DEA every three months regarding compliance with the requirements of

the EMProg, environmental legislation and the Environmental Authorisation (once

received);
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In meeting the aforementioned obligations, the ECO's specific duties would include the
following:

• Assisting the Eskom Project Manager in ensuring necessary environmental

authorizations and permits have been obtained;

• Confirming that activities on site comply with legislation;

• Monitoring and verifying that the conditions of the Environmental Authorisation and

environmental specifications are adhered to at all times and requiring the Contractor

to take action if these are not followed;

• Monitoring and verifying that environmental impacts are kept to a minimum;

• Giving a report back on the environmental issues at the monthly site meetings and

other meetings that may be called regarding environmental matters;

• Inspecting the site and surrounding areas regularly with regard to compliance with the

environmental specifications;

• Ensuring that a register of complaints is kept by the Contractor and that all complaints

are appropriately recorded and addressed;

• Assisting the Engineer in certifying payment for items related to the environmental

specification;

• Approving any method statement required by the contractor;

• Recommending the issuing of penalties for contraventions of the environmental

specifications;

• Advising on the removal of person(s) and/or equipment, not complying with the

specifications, from site;

• Completing the requisite environmental reporting, which should include a daily site

diary entry, weekly audit checklists, a bi-monthly (viz. every second month)

environmental compliance report;

• Keeping a photographic record of progress on Site from an environmental

perspective; and

• Undertaking project and contractors audits.

As outlined previously, all instruction issued by the ECO would go through the Engineer’s
Representative, who will then convey these to the Contractor.
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12.4 Contractors

By virtue of the environmental obligations delegate to the Contractor through the Contract
Document, all contractors (including subcontractors and staff) and service providers
appointed for FFP project would be responsible for:

• Ensuring adherence to the environmental specifications;

• Ensuring that any instructions issued by the Engineer, on the advice of the ECO, are

adhered to;

• Ensuring that there must be communication tabled in the form of a report at each site

meeting, which will document all incidents (refer to Appendix B for the incident

register) that have occurred during the period before the site meeting;

• Ensuring that a register is kept in the site office, which lists all the transgressions

issued by the ECO; and

• Undertaking subcontractor’s audits.

Ensure that all employees, including those of sub-contractors receive training before the
commencement of construction in order that they can constructively contribute towards the
successful implementation of the environmental requirements of the Contract.

The most important actions by the Contractor to ensure compliance with the environmental
requirements, relates to the establishment of an adequate and appropriate organisational
structure for ensuring the implementation and monitoring of the requisite environmental
controls.

The EO's specific duties relate to the implementation of the environmental controls
contained within the EMProg, and which are audited by the ECO. Accordingly, the EO’s
duties include:

• Ensuring that activities on site comply with legislation;

• Monitoring and verifying that the environmental specifications are adhered to at all

times and taking action if the specifications are not followed;

• In consultation with the engineers, develop any method statements required in this

EMP;

• Monitoring and verifying that environmental impacts are kept to a minimum and taking

action to address any environmental degradation;

• Proactively developing environmentally responsible solutions to problems, in

consultation with the EO where necessary;
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• Giving a report back on the environmental issues at the monthly site meetings and

other meetings that may be called regarding environmental matters;

• Keeping records of all activities / incidents concerning the environment on site;

• Inspecting the Site and surrounding areas regularly with regard to compliance with the

environmental specifications;

• Maintaining a register of complaints, ensuring that all complaints are appropriately

recorded and addressed and notifying the ECO of each complaint and how it was

resolved;

• Completing the requisite environmental reporting, namely a daily compliance

checklist, a record of staff induction and incidence reports, for submission to the ECO;

• Keeping a photographic record of progress on Site from an environmental

perspective; and

• Undertaking subcontractor audits.

12. Training

• The ECO shall be appropriately trained in environmental management and shall possess
the skills necessary to impart environmental management skills to all personnel involved
in the construction, of the proposed construction of the FFP;

• Eskom, together with the Environmental and Safety Manager and the ECO, shall ensure
that the employees (including construction workers, engineers, and long-term
employees) are adequately trained on the EMProg; and

• All employees shall have an induction presentation on environmental awareness. The
cost, venue and logistics shall be for the Eskom’s account.

Where possible, training must be conducted in the language of the employees. The induction
and training shall, as a minimum, include the following:

• The importance of conformance with the EMProg, other environmental policies and
procedures;

• The significant environmental impacts, actual or potential, related to their work activities;

• The environmental benefits of improved personal performance;

• Their roles and responsibilities in achieving conformance with the EMProg and other
environmental policies and procedures;

• The potential consequences of departure from specified operating procedures; and
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• The mitigation measures required to be implemented when carrying out their work
activities.

13. Project compliance reporting

Regular monitoring of all the environmental management measures and components shall
be carried out by the Eskom and ECO to ensure that the provisions of this plan are adhered
to. Ongoing and regular reporting of the progress of implementation of this Programme
should be done. Various points of compliance will be identified with regard to the various
impacts that the construction will have on the environment.

Inspections and monitoring shall be carried out the implementation of the plan. Visual
inspections on erosion and physical pollution shall be carried out on a regular basis.

14. Reporting procedures and documentation

Record keeping and monitoring of documentation is a vital part of compliance with the
environmental management system, record-keeping procedures for the FFP upgrade has to
be in order.

Accurate records must be kept of all waste exiting the FFP. Waste must be categorised by
the number of loads, defined by mass, type and origin. Records must be kept on both a daily
and a cumulative basis. One or a combination of the following systems could be used for
record keeping:

• An electronic, totally computerised, mass measuring device providing detailed records of
daily, weekly and monthly transactions. This system should be used with the proposed
weighbridge and computer system.

• A mass measuring unit with hand capturing of data for manual or computerised collation.
This would also be used as backup when the computer is out of action.

Details of waste category, quantities and origin will be obtained and recorded for all wastes
accepted by the Contractor’s access controller. A daily summary of the wastes accepted
must be recorded by the Contractor in the Daily Diary in the Contractor’s site office.
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15. Environmental Contact Persons

• To Be Confirmed

16. Emergency Numbers

• Police: 10111
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Introduction

This procedure is to ensure the safe management, operation and maintenance of fabric filter plants
(FFP)

1  Scope

1.1 Purpose

The purpose of this procedure is to provide maintenance, operational and safety related information
and guidance when working on or operating fabric filter plants and includes the minimum
precautions to be taken to reduce the risk of injury or fire during maintenance or storage of filter
bags. It also includes actions to be taken in the event of fire in order to protect the fabric filter plant
and the safety of personnel.

1.2 Applicability

This activity applies to all Eskom sites which operate and intend to operate fabric filter plants.

2 References

The following standards contain provisions that, through reference in the text, constitute provisions
of this procedure. All procedures are subject to revision and parties to agreements based on this
procedure are encouraged to investigate the possibility of applying the most recent revisions of the
standards listed below. Information on currently valid national and international standards may be
obtained from the Information Centre at Megawatt Park and S&I, Polymers and Filtration section.

FC Sauer, Report on Occupational Hazards and other risks associated with the use of bag filters.

BHA Group, Inc. 1997, Products Reference and trouble shooting guide.

Duvha Fabric Filter Operating and Maintenance procedures.

RS Hansen, Duvha Product Specification.

The Mc Ilvaine Company, Fabric Filter Manual.

3  Definitions and Abbreviations

3.1 SABS: South African Bureau of Standards.

3.2 CI: Chief Inspector of Department of Manpower.

3.3 FFP: Fabric filter plant

3.4 PAN: Polyacrylonitrile

3.5 PPS: Polyphenylene sulphide

3.6 BA: Breathing Apparatus
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3.7 GBE: Generation Business Engineering

3.8 EED: Enterprise Engineering Department

3.9 GM: General Manager

3.10 GST&A: Generation Strategy, Technology and Assurance

3.11 S&I: Sustainability and Innovation Department

4  Plant safety

In terms of plant and people safety, it is essential that each power station shall have procedures in
place that cover the following aspects of fabric filter plant management:

4.1  Operating procedures

4.1.1  Optimization of boiler to limit acid dew point temperatures in the FFP.

4.1.2 Optimization of boiler to prevent/limit fuel oil carried over to the FFP.

4.1.3 Operating procedure in the event of a fire in the FFP (On load and off load condition).

4.1.4 FFP high inlet gas temperature protection philosophy.

4.1.5 How to return a draught group after a draught group trip to ensure that high temperatures are
not carried over to the fabric filter plant.

4.1.6 FFP cell isolation. It is important to note that after the cell is isolated, dirty gases should be
purged immediately by pulling clean air through the cell compartment/s. Purging is achieved via the
attemperating system (where applicable), ventilation systems and/or by the opening of hopper doors
or clean gas chamber access doors. Purging removes corrosive gases and rapidly cools the bag
house through the dew point zone, minimizing the damage caused by condensation and corrosive
salts formed in the shut down procedure. It should be noted that normal boiler purge is sufficient
during a boiler outage.

4.1.7 FFP cell de-isolation.

4.1.8 Dust removal from dust collection hoppers, including dust level management.

4.1.9 An emissions management procedure.

4.1.10 Implosion damper operation (with unit on load) -  Operator response procedure.

4.1.11 Inlet and Outlet cross over damper operations (with unit on load) – Operating procedure.
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4.2 Maintenance procedures

4.2.1 Prevention of fire during on load as well as off load maintenance, including fire fighting if a fire
occurs.

4.2.2 Storage of filter bags, filter cages and FFP related equipment.

4.2.3 Working in a heat stressed environment (where applicable).

4.2.4 Hot work Procedure (Adapted for hot work inside a FFP)

4.2.5 General work in FFP (covering safety, processes, equipment required, risk assessments and
minimum requirements).

4.3 Emergencies

4.3.1 High dust hopper level management procedure.

4.3.2 Pre-fire incident, planning and evacuation procedures.

4.3.3 Fire fighting and evacuation procedures in the event of a fire.

Although each power station will have to develop procedures to suit their own design requirements,
the following specific guidelines can be used:

4.4 Fire prevention

On line or off line maintenance can be done on the plant and during these activities the following
shall be adhered to. It must be noted that a fire risk is much higher with new bags than with bags
covered and impregnated with ash.

4.4.1 Cutting, grinding and welding within the bag house is prohibited unless special precautions
are taken. Precautions taken shall include covering the bag openings with a fire proof covering. If
welding or cutting inside the bagged cell is required, a hot work permit shall be taken and a trained
fire fighter shall be present to ensure that no hazardous conditions occur.

4.4.2 All entrance doors shall be marked clearly with no smoking; no grinding and no cutting or
open flames sign boards.

4.4.3 No smoking shall be allowed inside the cell during cell outages.

4.4.4 Fire extinguishers/hoses shall be installed at points where they are easily accessible and can
reach up to the clean gas chamber level.

4.4.5 Portable gas detection analysers must be operational during the maintenance activity.

4.5 In the event of a fire

In the event of a small localized fire during maintenance, the trained fire fighter shall take the
necessary action. The person doing this shall have the correct protective equipment such as
Breathing Apparatus (BA).

In the event of a larger fire, the following shall apply:
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4.5.1  The interior of the cell should be inspected to ensure no personnel are trapped inside, and
then the access doors, vacuum breakers, inlet and outlet isolating dampers must be closed.  In other
words the cell must be boxed up to reduce the oxygen content and should be left to burn out.
Actions to protect exposure to the fire and fumes/gases shall be taken by the fire team.

4.5.2 Should a fire occur while the plant is on load, it shall be shut down and the cells boxed up, left
to burn out and actions to protect exposures to the fire and fumes/gases shall be taken by the fire
team.

4.5.3 If the fire occurs while the unit is off-line, evacuate total boiler gas passes and close all doors,
i.e. air heater, ducts, boiler and fans.

4.5.4  In any event the fire should be left to burn out.

4.5.5 Areas downwind should be evacuated and cordoned off.

4.5.6 Any personnel entering the area shall be equipped with chemical suits and a self contained
breathing apparatus, or in case of a fire fighter, full bunker gear shall be worn.
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5  General

5.1  Gas tests

Gas tests shall be done in the FFP by an authorized person before a permit to work will be issued.
Gases tested are:

GAS Threshold limit (THL)

a) CO 0 %

b) O2 min 20 %

c) Hydrogen Cyanide
(HCN)

0 %

The temperature in the cell/compartment/duct shall be less than 40 oC (wet bulb).

5.2 Safety equipment

The following safety equipment shall be used before a cell is entered:

a) SABS and CI approved ear muffs.

b) SABS and CI approved, Uvex anti scratch, anti fog eye protection.

c) SABS and CI approved 3M 8822 dust masks. (Each worker must be supplied with 5 masks per
12 hour shift).

d) SABS and CI approved hard hats.

e) SABS and CI approved safety shoes.

5.3 Bag routine monitoring and inspection program

Due to the fact bag replacement costs represent one of the largest cost components for a power
station over the life of the station, it is therefore crucial to understand and manage the performance
of the bags to ensure least life cycle expenditure.

This is achieved by installing trial bags that vary in material selection, composition and
manufacturing technique. The benefits of increasing bag life with optimum fabric selection can only
be understood with the routine monitoring and inspection of the bags over the life of the set of bags.

In order to do so, it is a requirements that S&I’s, Polymers and Filtration section be given access to
the plant every 3 000 hours for routine testing of representative samples of the bags from the units.
It remains the stations responsibility to ensure that this is done.

The station should also keep records of the following on a monthly basis:
• Actual operating hours per month,
• Number of bags failed per month (include reason for failure, date and bag location),
• A record of abnormal events (eg. unit start-ups, shut-downs and trips, temperature excursions,

fuel oil carry-over occurrences, over-filled hopper incidents etc).
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5.4 Bag disposal

A registered contractor such as Roshcon or Waste-tech shall remove the old bags from the Eskom site
and dispose of them at an approved, Class 1 (H:H), hazardous disposal site. In the case of a bag
change the old bags shall be dumped directly into suitable containers supplied by the removal
contractor. The containers shall be removed from site as soon as they are filled with bags. The
registered contractor shall provide Eskom with a disposal certificate as proof of compliance to the
hazardous waste regulations.

All disposal certificates are to be stored safely for the life of the station. This is due to the fact that
while the bags are disposed of safely, they still remains the property and responsibility of Eskom.

5.5 Storage

All bag storage areas must be clearly marked as such and, “No smoking, No grinding and No
cutting or open flames” notice boards shall be installed above the entrance to the storage area.
Maximum quantity of bags in the storage place shall be specified. Bags shall be stored in a manner
which recognizes their flammability or which minimises the risk or effect of fire. Suitable fire fighting
equipment shall be available in the close vicinity of the storage area. The bags shall be stored in
such a way that they are not damaged in the process and special consideration should be given so
as to ensure that the snap bands and cuffs are not deformed.

5.6 Packaging and marking

When bags are purchased the bag specification shall require that the bag supplier mark the bags
with a shape coded tag showing the batch number sewn into the top cuff so that it may be linked to
all relevant information including the name of any manufacturing sub-Supplier. The tag must be
clearly visible after extended operation in the fabric filter plant.

When bags are stored, the bags must be enclosed in waterproof plastic bags or plastic wrapping.
The containers must be clearly marked with the fabric type, supplier and order number. Any other
relevant information pertaining to that particular shipment shall also be marked. Quantity per
bale/container shall be clearly indicated.

6  Records

Actual bag operating hours per month and cumulative per set.

Actual bag failure records per month and cumulative per set.

A record of abnormal events as stated in section 5.3 above.

Bag disposal certificates.

7 Annexes

A Risks Associated with the Use of Polyacrylonitrile (PAN) Bag Filters.

B Risks Associated with the Use of Polyphenylene Sulfide (PPS) Bag Filters.
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8  Revision Information

Date Rev Remarks
February 2008 0 Document review and update. Converted the specification into the

Eskom document template, using the Eskom numbering system.
This specification was previously known as GGP0768, Revision 0.

February 2010 1 Document reviewed and updated. Sections 3, 4.1, 5.3 and 6
expanded on.
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Annex A
(Informative)

Risks Associated With The Use of Polyacrylonitrile (PAN) Bag Filters

A.1  Introduction

Polyacrylonitrile (PAN) fabric is used for filters throughout the world, with special emphasis on
combustion equipment. It has a maximum recommended operating temperature of 125ºC, which
normally means that a temperature control system such as an attemperating system is installed on
the plant.

A.2 Characteristics

Low temperature fabric filter plants normally utilize bags manufactured from polyacrylonitrile (PAN).
Although these bags are cheaper than PPS bag they are not as resistant to chemical degradation as
PPS bags. Filtration efficiency is good and provided that the maximum operating temperature of
125ºC is not exceeded they should provide good service.

A.3 Risks associated with the use of polyacrylonitrile (PAN) bag filters

PAN fibres, also called acrylic fibres, are synthetic fibres made of linear high molecular weight
polymers produced by polymerization of vinyl products. When installed into a fabric filter plant in the
form of filter bags, the fabric is soon covered with ash and direct exposure to the PAN is limited.

A.3.1 Combustion gas products (mg/g polymer)

The following gases would be produced should degradation, flaming or combustion of filter bag
material occur. The gas would be liberated by the degraded and burning material into the bag house
section and penetrate some material.

a) Carbon dioxide (CO2) 630 (mg/g polymer),

b) Carbon monoxide (CO) 132 (mg/g polymer),

c) Hydrogen cyanide (HCN) 59 (mg/g polymer), and

d) Methane (CH4) 8 (mg/g polymer),

NOTE — Hydrogen cyanide is an extremely toxic gas, carbon monoxide is a chemical asphyxiate.

A.3.2 Health hazards

Acrylonitrile is an ingredient of polyacrylonitrile. It is listed as a suspected human carcinogen (group
2) by the American Conference of Governmental Industrial Hygienists (ACGIH)

A.3.3 Occupational exposure limits

Occupational Safety and Health Act permissible exposure limit (PEL) for the skin is 8 hour time
weighted average (TWA): 2 PPM. 15 min ceiling value: 10 PPM.

ACGIH threshold limit value (TLV) 1992 TLW - TWA: 2 PPM, 4,5 mg/m3.

Toxicity human inhalation limit (TCLD):16 PPM (20 min).
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Annex A
(continued)

A.3.4 Fire and explosion data

Polyacrylonitrile (PAN) fabric is flammable, and has in common with all plastic products a highly
noxious combustion. In the case of acrylic the most noxious of these are hydrogen chlorides and
hydrogen cyanide. When installed in a fabric filter there is very little chance of a fire while the boiler
is on load, as there is generally insufficient oxygen in the boiler flue gas to support combustion.

History has shown that although dirty bags burn with difficulty and that fire is most likely with new
bags, and with the plant off line. The singeing of bags makes them more difficult to ignite with a
naked flame, but welding splatter/slag can readily ignite the material. It is therefore important that
the necessary safety precautions are taken during off load periods.

Flash point N/A
Auto ignition temperature 481 oC
Flammable range 3 % to 7 % (volume in air)

Severe fire and explosion hazard if exposed to ignition sources.

A.3.5 Hazardous products

Combustion products:

a) Hydrogen cyanide gas (HCN);

b) Nitrogen oxides (Nox);

c) Carbon monoxide (CO).

A.4 Carcinogenity

First proved in polymerization workers in USA (Incidence and mortality due to neoplasms).  Targeted
organs affected are the lungs and colon.

A.5 Transport

International maritime code on dangerous goods (IMDG Code)

Acrylonitrile (UN No 1093) is rated as a class 3.2 flammable product.

Transport of the material on ships whose passenger numbers exceed 25 is prohibited. Storage on
or under deck is necessary in smaller ships.

A.6 Typical polyacrylonitrile specification

The following is a typical PAN fabric specification. The specification will differ from plant to plant to
cater for the different operating conditions.

Fabric construction: Scrim supported needlefelt

Fibre chemical name: Polyacrylonitrile (PAN)
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Annex A
(continued)

Scrim

Construction: The scrim will be woven from PAN spun staple or multifilament yarns

Material: Polyacrylonitrile (PAN)

Yarn type: Spun staple yarn or multifilament

Weight: 180 g/m2

Batt

Inner Support Batt

Material: Polyacrylonitrile (PAN)

Fibre dimensions: 2.2 dtex Ricem or equivalent

Weight: 200

Surface layer

Construction: The surface layer will be the following:

Polyacrylonitrile (PAN) Ricem or equivalent with/out Poyimide (P84)

Fibre dimension: 1.7 dtex maximum

Weight: 200 g/m2

Total batt weight: 490 - 510 g/m2

Average weight: 500 g/m2

Cloth Construction

Fabric Construction: Scrim supported needlefelt

Weight: 570 - 590 g/m2

Average weight: 580 g/m2 average

Sides needled: Both sides

Singeing: Very light or no singeing

Calendaring

To be advised by the fabric supplier
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Annex A
(concluded)

Fabric Properties

Air permeability: 7.6 - 10 m3/m2/minute @ 125 Pa

Elongation

warp: max. 4 % @ 50 N/cm

weft: max. 4 % @ 50 N/cm

Bursting strength: min. 2800 kPa

Dimensional stability

(free shrinkage at 150 °C dry heat for 24 hrs)

warp: max. 1.5 %

weft: max. 1.5 %

Tensile strength

warp: min. 800 N/50mm

weft: min. 900 N/50mm

NOTE: The values indicated in the above fabric specifications are for
illustrative purposes only. The detailed and most recent specifications must
be obtained from GBE and S&I.
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Annex B
(Informative)

Risks associated with Polyphenylene Sulfide (PPS)

B.1 Introduction

Polyphenylene sulfide (PPS) fabric is used for filters throughout the world, with special emphasis on
combustion equipment. It has a maximum recommended operating temperature of 180ºC, allowing
higher temperature exposures without risk to fabric, than is the case with polyacrylonitrile.

B.2 Specification

Of importance is the high material melting temperature of 285 ºC. PPS performs well at high
temperature. A test report quotes 4 years of operation at temperatures 182 ºC - 190 ºC, without
material failure. Maximum recommended operational temperature is:

a) Continuous operation: 160 ºC; and

b) Period on surges: 190 ºC.

B.3 Chemical resistance

Resistance to acids and alkalis is good.

B.4 Flame retardancy

PPS was ranked as having the highest degree of fire safety in a NASA study, as a material for
aircraft interiors. PPS Fibre Limiting Oxygen Index (LOI) is 34 – 35, which means that PPS requires
13% to 15% more oxygen than is readily available in the atmosphere (21%).

It is classified as non-flammable. The auto-ignition temperature of the material is 590ºC and it has
an excellent electrical insulating property.

B.5  Occupational risks

Should the material be ignited, which is most unlikely (LOI = 34 - 35, maximum operating
temperature: 180ºC), only carbon monoxide and sulphur dioxide gas would be liberated. The
material does not contain cyanides or emit hydrogen cyanide gas when ignited. Due to the
superior quality of the material, bag filter damage would be less and entry to the bag house area
would, therefore be limited.

B.6 Typical polyphenylene sulfide specification

Please note that the scrim and batt can change depending on system requirements.
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Annex B
(Continued)

Needle Felt Specification

The following is a typical PPS fabric specification. The specification will differ from plant to plant to
cater for the different operating conditions.

Fabric construction: Scrim supported needlefelt

Fibre chemical name: Polyphenylene sulphide (PPS)

Scrim

Construction: The scrim will be woven from PPS spun staple or multifilament yarns

Material: Polyphenylene sulphide (PPS))

Yarn type: Spun staple yarn or multifilament

Weight: 180 g/m2

Batt

Inner Support Batt

Material: Polyphenylene sulphide (PPS)

Fibre dimensions: 2.2 dtex, Procon or equivalent

Weight: 200 g/m2

Surface layer

Construction: The surface layer will be the following:

Polyphenylene sulphide (PPS),

Fibre dimension: 1.7 dtex trilobal

Total batt weight: 490 - 510 g/m2

Average weight: 500 g/m2

Cloth Construction

Fabric Construction: Scrim supported needlefelt

Weight: 570 - 590 g/m2

Average weight: 580 g/m2 average

Sides needled: Both sides



Fabric Filter Plant Operational Procedure Unique Identifier: 36-238
Revision: 1
Page: 16 of 16

CONTROLLED DISCLOSURE
When downloaded from the GDS database, this document is uncontrolled and the responsibility rests with the user

to ensure it is in line with the authorised version on the database.
Generation Group Documents / GPC Procedure Template Rev 2 July 2009
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Singeing: Very light or no singeing

Calendaring

Calendar contact time: 40 seconds

Calendar surface temperature: 210°C

Longitudinal extension: No

Calendar force: 260 N

Fabric Properties

Air permeability: 7.6 - 10 m3/m2/minute @ 125 Pa

Elongation

warp: max. 4 % @ 50 N/cm

weft: max. 4 % @ 50 N/cm

Bursting strength: min. 2800 kPa

Dimensional stability

(Free shrinkage at 190 °C dry heat for 24 hrs)

warp: max. 2.5 %

weft: max. 2.0 %

Tensile strength

warp: min. 900 N/50mm

weft: min. 1100 N/50mm

NOTE: The values indicated in the above fabric specifications are for
illustrative purposes only. The detailed and most recent specifications must
be obtained from GBE and S&I.
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