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ABSTRACT

Both metals and minerals are o f pivotal importance to modem lifestyles and 

this situation will continue for the foreseeable future. Despite this obvious 

need for metals, people have a fear of the polluting emissions caused by the 

mining industry. Legislation now exists which will help to generate trust 

among the public. But compliance with regulations is only as good and as 

credible as the accuracy and the quality of the analysis. Laboratory 

Accreditation is a formal recognition that a laboratory is competent to carry out 

specified tests. The National Accreditation Board is the competent authority in 

Ireland to carry out accreditation in accordance with European Standards.

This study will identify the need for a laboratory accreditation system within 

the mining industry and propose a schedule for implementation o f same.
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CH APTER ONE

INTRODUCTION



1:0 INTRODUCTION:

In general, the mining industry has a poor public image. In Ireland, the industry has 

had a bad press and many aspects of mining have been subject to bitter attacks, 

(Finlay 1991). Mining in the past, through lack of regulation, lack of knowledge of 

environmental consequences, careless or ill-conceived practices, or simple greed, has 

polluted its immediate environment to some degree. There is also public perception 

of inevitable pollution, associated with mining, that generates a genuinely held fear of 

the unknown and consequently provokes objection, (Robinson 1994). However the 

risks from mining are quantifiable, manageable, and preventable. Modem mines deal 

with environmental matters as an integral part of their operations, by ensuring that 

environmental controls and remedies are in place, before, during and after mining 

activities. (Finlay 1991). Both metals and minerals are o f pivotal importance to 

modem lifestyles and this situation will continue for the foreseeable future.

Since May 1995, emissions from all new mining and minerals developments come 

directly under the umbrella of the Environmental Protection Agency (E.P. A). The 

EPA was established in 1992 by the Irish government as an independent body 

dedicated to environmental protection. The evolution of the EPA has established a 

new era for the management and protection of the environment, and helps to generate 

a feeling of trust among the public.

The mining industry must be seen to operate within a trustworthy legislative 

framework which defines allowable limits for emissions, to ensure protection of 

people and the environment.

Having defined these limits, monitoring and compliance can be ensured by both 

regulatory and voluntary means.

All mines have laboratories for

(a) process and quality control to ensure and maximise the economic 

success of the mining company,



(b) self monitoring to ensure compliance with regulations regarding 

emissions to the atmosphere.

(c) analysis of the effects of emissions on flora and fauna.

Laboratories must submit data to State and Municipal agencies to demonstrate 

compliance with relevant laws and regulations. These agencies require that this data is 

generated under adequate quality assurance programmes. Accreditation enables an 

organisation to put in place quality systems which can be operated efficiently. 

Laboratory Accreditation can be defined as;

" verification by a competent, disinterested third party that a laboratory possess the capability to 
produce accurate test data, and that it can be relied upon in its day to day operations to maintain high 
standards of performance."

(Dux, 1990)

The words "competent", "accurate", "reliable", "high standards" are the key words in 

this definition. These words will be repeated over and over again throughout this 

report, because, without accurate results from a competent laboratory, any report will 

be meaningless.

The ever increasing need for metals and the ability o f modem mining and processing 

methods to develop low grade ore bodies economically, has placed increased strain on 

the environment at a time when demands for high environmental standards are also 

increasing. The higher environmental profile attached to modem mining is linked not 

only to social acceptability, but also to legal requirements in many countries,

(Johnson et al 1994). The mining industry has a high environmental compliance 

monitoring requirement with respect to emissions to air, water, soil and herbage. This 

gives rise to the need for accurate, reliable laboratory data.

Accreditation under an independent national scheme ensures quality and accuracy 

and hence credibility. The key elements o f a laboratory accreditation system are 

demonstrated in the Flow diagram, Figure 1.1
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Figure 1.1

1. Need for reliable data

implies

2. Rigorous quality assurance programme

achieved by

3. Accreditation

results in

4. Credibility

1:1 Aims and Objectives:

The aim of this study is to demonstrate the need for a laboratory accreditation system 

within the mining industry and to identify systems o f accreditation through a literature 

review.

The most suitable system for the Environmental laboratory at Tara Mines will then be 

selected and a basic plan and implementation schedule will be prepared. The aims 

and objectives are set out in Figure 1.2.
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CH APTER TW O

LITERATURE REVIEW



2:1 What is accreditation?

Cullen, (1992) states that Laboratory accreditation is a formal recognition that a 

laboratory is competent to carry out specified tests. According to Kibblewhite, (1993) 

accreditation may be the largest development project a laboratory will encounter in 

terms o f complexity as well as cost. Accreditation, which is already in use throughout 

the European Union, is an indispensable guarantee of the competence of laboratories 

and certification bodies. (Anon, NAB literature 1995)

2:2 Reasons for accreditation

Kibblewhite, (1993) lists some of the reasons for a laboratory applying for 

accreditation as being;

• Accreditation is an entry requirement for the environmental testing market.

• Accreditation provides a template for more effective control over operations and 

their quality.

• Accreditation is something of a prize- a tangible organisational goal.

• Accreditation is an acceptable alternative to dual monitoring.

Dempsey, (1993) states that

"the reliability and usefulness o f any test report depends critically on the competence o f the 
laboratory carrying out the tests. Consequently, many countries operate national accreditation 
schemes for testing laboratories, to assure the users o f test reports and certificates o f the quality of  
the service provided".

More and more it is being found that to satisfy clients needs, managers must establish 

a rigorous quality assurance programme as defined by an outside organisation (Dux, 

1990).

Dallas, (1991) maintains that accreditation status for company laboratories would be 

an acceptable alternative to dual monitoring (i.e. monitoring by both the regulatory 

body and the operator.) There are also a number o f legal or regulatory bodies who are
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presently highlighting the need for accreditation, for example the Environmental 

Protection Agency Act 1992, section 66 deals with the Establishment of an 

Accreditation Scheme.

(1) (a) The agency may, fo r  the purposes o f  assessing analytical performance and  
ensuring the validity and comparability o f  environmental data, establish, or arrange 
fo r  the establishment of, an analytical quality control programme involving its own 
laboratories, laboratories provided and operated by local authorities, and such other 
laboratories as it deems appropriate from which data are submitted to the Agency in 
connection with the performance o f  any o f  its functions.

(b) The Agency may require any such laboratory to furnish it with such data as it 
may request fo r  the purposes o f  any such programme.

(c) Without any prejudice to the generality o f  paragraph (a), the Agency may 
establish different analytical control programmes fo r  different laboratories or fo r  
different tests.

(d) The Agency may require any laboratory which supplies environmental data to 
the agency or in connection with any function under this A ct to be accredited in 
accordance with Irish Standard I.S/En 45001: 1989- GENERAL CRITERIA FOR THE 
OPERA TION OF TESTING LABORA TORIES- or equivalent and with such other or 
further standards as may be set, from  time to time, by the National Standards 
Authority o f  Ireland or equivalent standards.

This legislation, therefore, requires that laboratories who submit data to the 

Environmental Protection Agency, must ensure that the data has been generated under 

strict quality controls. This can be achieved when a system o f accreditation is 

established.

The European Commission document "A global approach to Certification and 

Testing" (1989), contains the recommendation th a t" in order to generate confidence 

and mutual trust as between national authorities, member states should be required 

when implementing community legislation to notify only those laboratories and 

bodies which can demonstrate conformity to the EN 45000 series " (Dempsey, 1993).
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It is not surprising therefore to find that the Environmental Protection Agency Act 

(1992), section 66(2) has made provision to require laboratories supplying 

environmental data to be accredited to EN 45001.

A number o f environmental management systems recognise the need for accreditation 

also. The Environmental Impact Statement (Anon. 1992 Galmoy) prepared for the 

Galmoy mine project recognises the rapidly developing area of environmental 

protection with the development o f a comprehensive management system. In Chapter 

2.11 it states;

"In establishing this E.M.S, the company's objective is to prepare fo r  
accreditation to a national or international standard when such a standard is 
in place".

A system of accreditation would also satisfy the requirements o f BS 7750 (1992). In 

the introduction to BS 7750 it states;

" Organisations o f  all kinds are increasingly concerned to achieve and 
demonstrate sound environmental performance. They do so in the context o f  
increasingly stringent legislation, the development o f  economic and other 
measures to foster environmental protection, and a general growth o f  concern 
about environmental matters. This British Standard specifies the elements o f  
an environmental management system, intended to apply to all types and sizes 
o f  organization. A system o f  this kind enables an organisation to establish 
procedures to set an environmental policy and objectives, achieve compliance 
with them, and demonstrate such compliance to others. The standard is also 
intended to support certification schemes".

The Standard, EN 45001 (1989), was drawn up with the objective o f promoting 

confidence in those laboratories which conform to it. The criteria set out in this 

standard are those to which laboratories should conform and which should be used by
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accreditation bodies in its assessment of laboratories. This European Standard 

specifies general criteria for the technical competence o f testing laboratories.

In the Irish standard, I.S 310 (1994) on Environmental Management Systems (EMS), 

it is established that achieving and demonstrating sound environmental performance 

is accomplished by operating a model system which can be subject to assessment. Of 

the eight elements o f an EMS, one is the "voluntary implementation supported by 

certification to a recognised standard".

NAMAS, The National Measurement Accreditation Service was formed in 1985 in the 

U.K. NAMAS accredited laboratories meet the requirements o f EN 45001 and ISO 

Guide 25.

2:3 The National Accreditation Board

In 1985, at a request from government, a National Accreditation Scheme was started 

in Ireland. The Irish Laboratory Accreditation Board (ILAB), as it was then known, 

was an autonomous unit of the National Standards Authority o f Ireland (N.S.A.I). 

Accreditation by ILAB means that a laboratory has been thoroughly assessed by a 

team o f specialists and has been recognised by an independent national body as 

competent. ILAB is supervised by an independent body of experts in laboratory 

testing drawn from a wide range of different technical fields.

In 1994, ILAB became the competent body for accreditation of certification bodies 

and so became ICLAB, The Irish Certification and Laboratory Accreditation Board. 

ICLAB underwent a further name change in January 1995 when the board became 

independent o f the N.S.A.I and is now known as The National Accreditation Board. 

(Anon. 1995 NAB)
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2:3.1 Functions o f The National Accreditation Board

• It is the Irish national body for the accreditation of laboratories and certification 

bodies. These accreditations are carried out in accordance with the harmonised 

European Standards of the EN 4500 series.

• It has statutory responsibilities for the enforcement of Good Laboratory Practice 

under S.I no. 4 o f  1991. (European Communities (good laboratory practice) 

regulations, 1991)

• Most recently it has been designated as the competent Body (registration body) 

under the EU Eco-Management and Audit Scheme Regulations (EMAS). (EC Eco- 

Management and Audit Scheme. EMAS. Council Regulation (EEC) No. 1836/93 

o f June 1993).

• It is also responsible for the accreditation of Environmental Verifiers under the 

EMAS scheme.

(Anon. 1995 NAB)

The criteria o f the National Accreditation Board are in accordance with the 

recommendations o f the International Organisation for Standardisation (ISO)

Guide 25 and are consistent with the EN 45001 European Standard developed for 

the accreditation of laboratories by the European Commission.
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2:3.2 Aims of the National Accreditation Board;

The main aims of the Board are;

1. To provide a national unified laboratory accreditation service.

2. To improve the quality and standard of testing and calibration in Ireland.

3. To eliminate multiple assessments - particularly when goods cross national

frontiers.

4. To negotiate memoranda of understanding with the national accreditation 

schemes o f other countries.

5. To provide publicity for accredited laboratories through publication of a 

directory of such laboratories.

(Dempsey, 1993)

The National Accreditation Board Scheme is an important instrument o f government 

policy for the improvement of the quality image of Irish products abroad and 

particularly within the European Community, hi 1993, the Board was accepted into 

full membership of the multilateral mutual recognition agreements o f the Western 

European Laboratory Accreditation Co-Operation (WELAC) and the Western 

European Calibration Co-Operation (WECC).
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2:4 The requirement for Accreditation in the mining industry:

Finlay, (1991) gives an overview of the mining industry and says that, in general, the 

mining industry has a poor image. The terminology used is harsh and cold; pitting, 

stripping, blasting, waste piles, tailings and disposal are not words that convey any 

sense of concern or gentleness. In Ireland, the industry has had a bad press and many 

aspects o f mining have been subject to bitter attacks. He goes on to say that the risks 

of harm from mining are quantifiable, manageable, and preventable. Modem mines 

deal with environmental matters as an integral part of their operations, by ensuring 

that environmental controls and remedies are in place, before, during and after mining 

activities confirming the acceptance of responsibility by the mining industry to people 

and the environment.

Johnson et al, (1995) comment on the progressive worldwide increase in metalliferous 

mining in recent years, underpinned by social, economic, and technological demand. 

The ever increasing need for metals and the ability o f modem mining and processing 

methods to develop low grade ore bodies economically, has placed increased strain on 

the environment at a time when the demands for high environmental standards are 

also increasing. Since mining is, by its very nature, a destructive industry, attention 

has become focused on ways in which the environmental impact may be reduced or 

rendered temporary in nature. The higher environmental profile attached to modem 

mining is linked not only to social acceptability, but also to legal requirements in 

many countries.

Barbour (1995) talks about the products o f the extractive industry. Both metals and 

minerals are o f pivotal importance to modem lifestyles. This situation will continue 

for the foreseeable future in spite of the inroads made into some non-ferrous 

applications by plastics, ceramics and composites. Metals occur naturally in a wide 

range of stable concentrations in the ground, but unlike organic chemicals and 

plastics, metals generally cannot be degraded chemically or bacteriologically into
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simpler constituents, such as carbon dioxide and water, which are relatively neutral 

environmentally.

Despite the obvious need for metals, people have a fear of mining, or rather a fear of 

the polluting emissions to land, air and water, caused by the mining process. This fear 

is understandable, and is easily exploited. To overcome these fears, the mining 

industry must be seen to operate within a trustworthy legislative framework which 

defines allowable limits for emissions to ensure protection of people and the 

environment. Having defined these limits, monitoring and compliance can be ensured 

by both regulatory and voluntary means. The key issue is one o f Trust.
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2:5 Environmental and legislative issues:

Since May 16th, 1995, emissions from all new mining and minerals developments 

come directly under the umbrella of the Environmental Protection Agency (E.P. A), in 

particular with regard to the provision of Integrated Pollution Control Licensing. 

(Anon, EPA 1994). The EPA was established in 1992 by the Irish government. It is 

an independent body dedicated to environmental protection. With the establishment 

of the EPA, a new era has commenced for the management and protection of Ireland's 

environment. Section 66 of the Environmental Protection Agency Act, 1992 dealing 

with the establishment of an accreditation scheme has already been mentioned in 

Chapter 2:1. Compliance with regulations is only as good and as credible, both to the 

EPA and to the public at large, as the accuracy and quality o f the analysis. 

Accreditation under a scheme such as that set up by the National Accreditation Board, 

ensures quality and accuracy and hence credibility.

2.6 Mining laboratory services:

Planning conditions attached to any mining project will require a high compliance 

monitoring regime with respect to water, air, herbage and soil. Therefore, accurate, 

reliable data must be obtained. Within any manufacturing industry, the data being 

produced by the laboratory is essential for the smooth running o f the operation. The 

laboratory is the cornerstone of any quality control programme and so the data

generated must stand up to scrutiny. Some of the services provided by a mining

laboratory include;

• Routine analysis of water prior to discharge to ensure compliance with discharge 

limits.

• Analysis o f dust emissions from stack dryers.

• Analysis o f ambient dust filters.

• Analysis o f herbage and soil for metals uptake.
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• Analysis o f blood Lead levels in the workforce.

• Research into mine tailings rehabilitation. This includes analysis o f small animals 

to monitor heavy metals uptake for food chain analysis, also analysis of herbage to 

select the most suitable strain to ensure the long term stability o f the tailings 

surface.

This is all high cost analysis giving results which may be questioned if  the 

laboratory is not accredited. This in turn may lead to high cost verification 

analysis.
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CH APTER TH REE

SETTING UP AN ACCREDITATION SYSTEM



3:0 Setting up an accreditation system:

Setting up an accreditation system within a laboratory should follow a defined route 

over a scheduled timeframe. The most important key areas to consider are;

1. General organisation and staff

2. Quality system

3. Testing and measuring equipment

4. Calibration

5. Test methods and procedures

6. Environment

7. Handling of items to be tested

8. Records

9. Test reports

10. Complaints

This is based on the General Criteria of Competence for testing laboratories. (ILAB 

PI 1986). Each of these topics will be examined separately in the following chapter.

3:1 General organisation and staff:

All staff shall be technically competent for the functions they undertake. Information 

on the relevant qualifications, training, and experience of staff shall be maintained by 

the laboratory.
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The details o f the organisational and staffing arrangements, and the extent to which 

they are formalised will depend on the size o f the laboratory and its range of 

activities. For certain activities, there may be nationally or internationally recognised 

minimum qualifications or training requirements. In some cases, lack o f qualifications 

or formal training may be adequately offset by appropriate experience or supervision. 

In the case where a laboratory forms part of a larger company, it should be ensured 

that the laboratory is free from organisational pressures that may influence the 

outcome of tests. It is essential that the laboratory is organised in such a way that all 

employees are aware o f the extent and limitations o f their area of responsibility. The 

testing laboratory shall have a Technical Manager who has overall responsibility for 

the technical operations of the laboratory. A person or persons having responsibility 

for quality assurance within the laboratory shall be designated by the laboratory 

management and have direct access to the top management. (ILAB P l a n d P 3  1986).

3:1.1 Quality Assurance
Good Laboratory Practice or " Quality Assurance" is the essential organisational 

infrastructure that underlies all reliable analytical measurements. It is concerned with 

achieving appropriate levels in matters such as;

• Staff training and Management
• Adequacy o f the laboratory environment
• Safety, storage, integrity and identity of samples
• Record keeping
• Maintenance and calibration of instruments
• Use o f properly documented methods

In recent years, these practices have been codified and formally recognised as 

essential. However, it should be noted that the prevalence of these favourable 

conditions by no means ensures the attainment of appropriate data quality.

(Analyst, 1995)
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The establishment and maintenance of a good quality assurance programme requires

the allocation o f human and financial resources.

3:1.2 Commitment of staff to the programme

With regard to human resources, in order that laboratory personnel will be committed

to the programme, it is important to;

1. Communicate management's commitment to the programme.

2. Be sure the Quality Assurance officer has a position o f high visibility within the 

organisation, and communicate the fact that he/she has management's backing and 

authority.

3. Educate employees regarding the objective o f the programme and prepare a written 

description o f the programme, so that there is little doubt regarding the content o f 

the programme.

4. Most important is to involve all employees in the definition and establishment of 

the programme. Request their suggestions and comments on all proposed 

procedures. The goal should be to arrive at consensus on the procedures to be 

followed to achieve the required results.

In practice, the employment of well educated, well trained and motivated staff is 

the key to the successful implementation and maintenance o f any accreditation 

scheme. (Dux, 1990)
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3:2 Quality System:

The word "quality" is one of those words that may have many different meanings, 

depending on the context. One definition o f the quality of an analytical result that is 

relatively unambiguous, scientifically correct and easy to understand is;

"The quality o f  a result is equivalent to its accuracy, that is, the degree to which a 
result approaches the "true value" o f  the thing being measured or determined." 
(Dux, 1990)

Unfortunately the" true value " of the analyte is seldom known. However, by analogy 

with results obtained on materials of known composition, we can at least estimate the 

accuracy of a result on an unknown.

A Quality System consists o f documented laboratory activities aimed at producing 

accurate work and a high quality work product. Any laboratory must operate an 

internal quality system appropriate to the type, range and volume o f work performed. 

This Quality System will be formalised in a Quality Manual which is available for 

use by the laboratory staff.

3:2.1 Quality Manual

The Quality Manual shall define in detail;

• The scope of operation of the laboratory (i.e. the range of tests being performed)

• The organisation of the laboratory

• Terms of reference of senior technical personnel

• Approved signatories

• Inter-relationship of management, technical operations, support services and 
quality control

17



• The laboratory's quality policy statement

• General quality assurance procedures

• Reference to quality assurance procedures specific for each test, as appropriate

• Reference to proficiency testing, use o f reference materials

• Satisfactory arrangements for feedback and corrective action whenever testing 
discrepancies are detected

• Procedures for dealing with complaints
(ILAB P I, 1986)

The Quality Manual will set out all the arrangements necessary to ensure the quality 

o f the services provided by the laboratory. The quality manual should be a key to the 

totality o f the activities for which the laboratory is accredited or seeking accreditation.

3:3 Testing and Measuring Equipment:
Developing technology has led to sophisticated new tests dependent on integrated 

instrumentation, and the performance of these tests can be influenced by drifts in 

instrumentation performance. The laboratory therefore, shall hold or have access to 

all equipment required for the correct performance of the tests and measurements for 

which it is accredited.

3:3.1 Equipment information

All equipment shall be;

• Uniquely identifiable- for example, serial number or equipment number.

• Operated by staff that are authorised to do so and have up to date 

instructions available on the use of such equipment.

• Properly maintained to ensure adequate protection from deterioration.
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Withdrawn from service if  suspect results are given, or shown by 

calibration to be defective. Equipment must then be clearly labelled "Out of 

service" and must not be re-introduced until satisfactorily repaired or shown by 

calibration to be within specifications.

• Shall have maintenance records including;

- name of item of equipment
- manufacturers name and type identification
- serial number or unique identification number
- date received
- date in service
- current location
- details of maintenance carried out
- In story of any damage, defects

For measuring equipment also include

- date of last calibration
- maximum permitted time between calibrations
- calibration reports

(ILAB P I, 1986)

3:4 Calibration and Quality Control:
In order to ensure the continued accuracy o f an instrument it must undergo an 

accuracy check and if necessary, adjustment at regular intervals. In other words, it 

must be Calibrated regularly. Calibration, is the set o f operations which establish, 

under specified conditions, the relationship between the values indicated by a 

measuring instrument and the corresponding known values o f the quantity measured.

3:4.1 Reasons for Calibration

In the context o f ensuring confidence in measurements, the main reasons for 

calibration are;
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1. To prove that the instrument is working.

2. To verify that the instruments performance specifications have been met 
over the period since it was last checked.

3. To optimise, realign, adjust or create an error chart for the instrument so 
that it can be used, and assumed to meet its specification over the coming 
period, before it is checked again. (Anon.Forbairt 1994)

Calibration is not a bureaucratic exercise. Its prominent appearance in published 

standards for quality management systems (e.g. ISO 9000 series ), where the emphasis 

is placed necessarily on the external manifestations such as record keeping and 

labelling, may sometimes give this impression. While an effective calibration 

programme is necessary to control the instrumentation, the basic purpose of 

calibration is to give confidence in measuring results. Instruments need to be 

calibrated whether or not a formal quality management system is in operation. 

Calibration of a measuring instrument will ensure that it agrees with the reference 

standard against which it was calibrated. In turn, the reference standard must be 

verified by calibration against a standard of yet higher accuracy. This process is 

extended so that all measurements can ultimately be traced back to a common agreed 

standard.

3:4.2 Traceability

Traceability is the term used whereby the property of a measurement can be traced 

back via an unbroken chain of calibrations, to an agreed national or international 

standard. Traceability is essential to ensure compatibility of measurement results. 

Traceability implies not just the use of authenticated standards but the use of approved 

procedures at each stage of the calibration chain. The overall programme of 

calibration of equipment shall be designed and operated so as to ensure that wherever 

applicable, measurements made in the testing laboratory are traceable to national and
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international standards of measurement where available. Where traceability to 

national or international standards of measurement is not applicable, the testing 

laboratory shall provide satisfactory evidence of correlation or accuracy of test results 

(e.g. by participation in a suitable programme of interlaboratory comparisons.) 

Measuring and testing equipment used in the laboratory shall be calibrated where 

appropriate , before being put into service and thereafter in accordance with a 

documented programme. Reference standards shall be calibrated by a competent 

body to provide traceability to international measurement standards. The existence 

and effective operation of an overall programme for controlled calibration of 

instruments is vital to all laboratories engaged in testing.

(EN 45001, 1989)

3:4.3 Frequency of calibration

The frequency o f calibration depends on;-

- The nature of the instrument and its ruggedness.

- The frequency of use of the instrument.

- The testing environment (i.e. dust, vibration.)

- The demands of the analytical methodology. (Dux, 1990)

The procedures for calibrating all instruments should be recorded and stored in a 

Calibration Methods Notebook. The traceability o f all measurements is based on;

1. The Internal Calibration System and

2. The External Calibration System.

3:4.4 The Internal Calibration System

The internal calibration system is concerned with the relationship between the 

laboratories reference standards and its working instruments.
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3:4.5 The External Calibration System

The external calibration system concerns the traceability between the laboratories 

reference standards and international measurement standards.

3:4.6 Quality Control System

The laboratories Quality Control System is examined under the heading of 

Calibration. Quality Control is the term used to describe the practical steps 

undertaken to ensure that analytical data are adequately free from error. Inter­

laboratory calibration is an essential component of a laboratories quality control 

programme. It supplements the laboratories own intra-laboratory quality control 

system as a means of detecting and guarding against errors which would otherwise lie 

undiscovered.

3:4.6.1 Proficiency Tests

Proficiency tests play a key role in demonstrating the need for remedial action in 

laboratories with long term problems in achieving data o f appropriate quality. 

Successful schemes demonstrate, that participants have the ability to produce data of 

a given quality on the occasions of the tests and hence have the potential to do so on 

other occasions. The ISO has recently published a draft protocol on harmonised 

Proficiency Testing which sets out minimum procedures for organisations running 

Proficiency Testing schemes.

Proficiency Testing is defined by the ISO draft protocol as

"the system fo r  objectively checking laboratory results by an external agency. 
It includes comparison o f  a laboratories results at intervals with those o f  other 
laboratories, with the main objective being the establishment o f  trueness."
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Proficiency testing provides an independent and objective means o f assessing and 

confirming the continuing reliability of laboratory data. (Concannon, 1993)

3:4.6.2 Benefits of Proficiency Testing

• provides an objective and independent assessment o f quality

• compares performance with peer laboratories

• provides technical advice

• provides information on methods

• improves accuracy

• supports accreditation

• assists marketing. ( Bathie, 1993)

3:4.6.3 Limitations o f Proficiency Testing

• necessarily restricted in the scope of materials and determinands that can be 

prepared and circulated for testing. The performance of a laboratory in a given 

test often has to be taken as an indication o f its capabilities for a wide range of 

related analyses.

• samples analysed are usually identifiable as check samples and may be 

analysed with more care than usual-hence the standard of accuracy achieved is 

not necessarily typical of the laboratory's routine operation.

• They are repeated over a long time scale and therefore cannot indicate the short 

term variations in quality that can occur within laboratories.

• They function as good indicators o f overall data quality, but they do not 

identify clearly the sources of errors and thereby point to effective remedies. ( 

Analyst, 1995)
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3:4.6.4 Quality control procedures

In the analytical laboratory some typical quality control procedures which are used 

include;

- Blanks

- Standards

- Spiking

- Quality control check samples

- Control charts

- Replicate analysis

- Blind samples

Preventative Quality Control procedures minimise the risk o f errors occurring. They 

include;

1. The use of a good documentation system.

2. Regular maintenance and calibration checks on equipment.

3. System of validation.

4. Good laboratory design.

3:4.6.5 Documentation

Documentation is essential for the standardization of methodology, reproducibility of 

methods, effective analysis and traceability of results. It is imperative that all 

documentation be accurate, complete, accessible and available to all users. 

Documentation requirements include;

- Standard Operating Procedures

- Equipment operating procedures

- Reagent records

- Test records

- Quality control records and analyses
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(Malic, 1993)

3:5 Test Methods and Procedures:

In the analytical laboratory, the analytical method or test method is the medium by 

which management informs the workers o f the procedures to be used in performing 

the work. In many laboratories, the methods used are not documented, or if  they are, 

they may be in a very sketchy form. New workers are simply trained in the methods 

used by experienced workers with little reference to a written copy of the method.

The hazards o f this type of operation are obvious. If methods are not documented and 

available to the analyst, the possibility o f intentional or unintentional variations in the 

method is always present. Since management is ultimately responsible for the quality 

of analytical results it is essential that workers understand the importance of the 

written method.

3:5.1 Use of methods;

There are three general principles involved;

1. All methods used in the laboratory should be in written form. The methods 

should be collected in a "Methods Manual" and be available to workers at all 

times.

2. Adi methods used in the laboratory should be authorised for such use by 

management, and files kept o f documents indicating that each method has been 

so authorised.

3. All employees should be informed that unauthorized methods may not be used 

in the laboratory. (Dux, 1990)

- Equipment maintenance records.
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3:5.2 Sources of analytical methods

In general, the four sources of analytical methods are:

(1) Standard Methods

Standard methods are by far the best methods to use. These methods are set by 

standard setting organisations such as " The American Society for Testing and 

Materials " (ASTM) or "The Association of Official Analytical Chemists " (AOAC) or 

"The British Standards Institute " (BSI). These methods are subjected to intensive 

investigation by many individuals and laboratories before being awarded the status 

of "Standard" and therefore are usually the best that can be had. Wherever possible 

Standard Methods should be used in the laboratory because they have been thoroughly 

tested and are widely accepted.

(2) Official Methods

These methods apply to methods mandated to be used by government organisations in 

cases o f analysis for compliance with government regulations. Laboratories involved 

in this kind of work usually have no choice but to use these methods.

(3) Literature Methods

These methods come from general purpose analytical journals, or specialised journals 

and from literature pertaining to certain instruments. Caution should be exercised 

when using literature methods and a thorough validation study should be made of any 

such method.

(4) In-house developed methods
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Caution should be exercised with in- house methods also. A thorough validation study 

should be carried out and the method authorized by management before being 

introduced.

(Dux,  1990)

In general, methods which are accepted and taken as standard or national methods will 

be used. Where In-House methods are used, or non-standard methods, the 

documentation will include the following information; (ILAB P3, 1986)

(a) identification of the test item concerned

(b) identification of any specification against which the item is to be tested

(c) characteristics and design criteria to be inspected or tested, including any tolerance 

limits prescribed

(d) layout and interconnection of test equipment and test items

(e) sequence o f operations and verifications

(f) environmental and other conditions maintained, including tolerances

(g) any special instructions for handling, preparation, inspection or testing (e.g. 

special handling o f fragile test items)

(h) any special precautions which must be taken to ensure safety of personnel, or to 

prevent damage to test items and measuring equipment.

This information is normally needed in advance, by any laboratory, in order to 

undertake a given test properly, whether the methods or procedures are standard or 

non-standard.

All instructions, specifications, manuals and reference data relevant to the work of the 

laboratory shall be maintained up to date and be readily available to staff.

Documented instructions shall be available ;

- for the operation of all relevant equipment
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- for handling and preparation of test items

- and on standard testing methods

where the absence of such instructions may adversely affect the testing process. An 

appropriate checking technique, aimed at minimising the possibility o f calculation or 

transcription errors shall be established. This will enable any such error to be 

detected and rectified prior to the issue of a final report.

3:6. Environment:

One o f the most important factors in the analytical system impacting on the quality of 

analytical results is the physical facilities available in the laboratory. Controlled 

temperature, good lighting, adequate electrical supply and a pleasant working 

environment are necessary in today's laboratory. There are two general principles to 

be considered in relation to the environment ;

1. The need for a proper environment for optimum operation of equipment and 

instruments.

2. The need for a proper environment for optimum performance o f the employees.

The environment in which tests are undertaken shall not invalidate the test results or 

adversely affect the required accuracy of measurement. Access to and use of all test 

areas shall be controlled as appropriate to their designated purpose. Adequate 

measures shall be taken to ensure good housekeeping in the laboratory, and shall 

include a programme of regular cleaning. Where non laboratory personnel are used 

for cleaning purposes, the arrangements should ensure that

- test items cannot be lost or damaged

- equipment is reasonably protected from accidental damage winch might affect 

its performance,

- client confidentiality is not prejudiced
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Protective clothing for staff and visitors should be provided where necessary.

With regard to the environment the following features should be considered;

(ILAB P3, 1986)

- Space, lighting and heating, adequately and solidly constructed benches, 

freedom from dust, fumes, noise and vibration, and electro-magnetic 

radiation.

- Sufficient space to provide for convenient and accurate operation.

- Control of temperature and humidity.

- controlled electrical service to protect from power surges and fluctuations.

3:7 Handling of items to be tested

Sample handling can be a rather technical job with its own needs for equipment and 

techniques. It is therefore recommended that sample receipt, log in and storage be 

carried out by trained personnel. The accountability objective o f quality assurance 

requires that samples are handled in such a way as to avoid mix-up and to ensure that 

the sample when analyzed has undergone minimum chemical and physical change 

while in the laboratory. This may require that the sample be refrigerated or stored in 

special containers.

The testing laboratory shall operate a system for handling, storage and testing of items 

and samples which ensures that confusion cannot arise regarding the identity o f any 

item or sample to which any measurement or record refers. The system shall include 

a procedure for recording the

- identity

- status

- and condition
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