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Introduction:

This manual has been compiled to identify and logically define the Process Safety Indicators (PSIs) that have been compiled to minimize the risk of major incidents as a result of the Company’s activities.  This document forms a necessary aspect of Plastica’s Major Accident Prevention Policy (MAPP) as part of the requirements of the Control of Major Accident Hazards Regulations (as amended) 1999 (COMAH).

This manual is to be used as a reference document by  Plastica’s senior managers.

Under the terms of COMAH Plastica Limited’s activities are classified as LOWER TIER.

In developing these PSIs reference has been made to the HSE document HSG 254 – Developing Process Safety Indicators.

HSG 254 recommends a 6 step approach to performance management and the setting of PSIs.  This manual follows this approach.

The Six Steps to Performance Management

	Step 1
	The organizational arrangements to implement the indicators

	Step 2
	Definition of the scope of the measurement system

	Step 3
	Identify the risk control systems (RCSs) to prevent a major incident and set a lagging indicator

	Step 4
	Identify the critical elements of each RCS and setting leading indicators.

	Step 5
	Establish the data collection and reporting system

	Step 6
	Review the performance of the process management system


STEP 1 – The organisational arrangements to implement the PSIs

1.
Appointment of a Steward or Champion for the COMAH and PSI initiatives

Within Plastica Limited the person responsible for driving the COMAH and PSI initiatives is an external health and safety and COMAH advisor.

2.
The Implementation Team

The PSI implementation team is outlined below.  Their full responsibilities is included within the MAPP, a separate document.

External health, safety, MAPP and COMAH advisor.

Plastica -  Financial Director.

Plastica – Site Services Manager.

3.
Senior Management

The Senior Managers or specific managers directly involved with the implementation of COMAH and PSI initiatives are:

External health, safety, MAPP and COMAH advisor.

Plastica -  Financial Director.

Plastica – Site Services Manager.

Plastica – Factory Manager.

STEP 2 – Definition of the Scope of the Measurement System 

(consideration is made as to what can go wrong and where)

Within the Plastica Limited’s operations hazards occur in the following situations: 

The Delivery of bulk chemicals to the site.

The Storage of chemicals at the site.

The Packaging of chemicals at the site.

Where there are incidents of fire and/or contamination.

The SCOPE of the Risk Management System encompasses these activities

For each of these operations the following questions have been asked and then considered:

What can go wrong?

Where can these hazardous incidents occur?

What are the hazard scenarios which may lead to a major incident?

The SCOPE therefore includes:

1. Spillage of product leading to ground contamination – during delivery, packaging and transport to customers.

2. Emission of fumes as a result of fire leading to contamination within the bounds of the factory or beyond.

3. Spillage of product as a result of fire fighting measures – use of water in fire fighting measures – environmental damage.

Identification of the immediate causes of hazard scenarios 

1.
The Delivery of bulk chemicals to the site.

What can go wrong?

i. Splitting of the bulk packaging leading to product spillage due to the packaging not being robust enough to contain product.  Poor choice of bulk packaging

ii. Bulk packaging being damaged leading to spillage by off loading equipment due to poor training of staff

iii. Pallets collapsing due to them not being checked to ensure they are in good condition before off loading in to the site

iv. Failure of off loading equipment leading to dropping and spillage of product due to poor maintenance of handling equipment.

v. Water contamination of product due to rain or other water source due to damaged packaging.

2.
Storage of chemicals

What can go wrong?

i. Failure of the Chemical Plant racking and shelving leading to spillage due to products being stored exceeding maximum load limit and the racking collapsing.

ii. Racking and shelving failure due to poor maintenance of racking leading to spillage.

iii. Poor training of FLT or trolley operators when moving bulk and repackaged chemicals leading to spillage.

3.
Packaging of chemicals

What can go wrong?

i. Spillage and possible fire due to failure of packing equipment due to poor maintenance of packaging equipment.

ii. Spillage due to poor training of operatives on correct way to operate packers.

iii. Spillage whilst palletising packed product due to poor on loading of product as a result of operators not following the correct procedures. 

4.
Fire and contamination

What can go wrong?

i. Fire due to the failure to control ignition sources caused by poor maintenance of electrical equipment eg packaging equipment, electrics, extractor system, dust, FLTs, smoking on site

ii. Escalation of fire due to poorly maintained fire detection equipment, poorly maintained fire fighting equipment, lack of training of staff on ‘What to do in the event of a fire’, the fire brigade not being aware of nature of products present on the site.

iii. Contamination of the environment by chemical solids, liquids and gases due to the lack of availability of containment equipment, poor training of staff on what to do in the event of a fire and/or spillage

STEPS 3 & 4 

– Identify the risk control systems (RCSs) to prevent a major incident and set a 
lagging indicator

- Identify the critical elements of each RCS and setting leading indicators.
What risk control systems are in place to minimise the risk for each hazard identified

	
	Challenges to safe handling of products (Hazards)

	RCSs in place to minimise hazards  
	Wear
	Damage
	Fire and Explosion
	Contamination – Fire and Water
	Spillages

	Inspection and maintenance of:
	
	
	
	
	

	Packing Equipment
	(
	(
	(
	(
	(

	Extraction Equipment
	(
	(
	(
	(
	

	Fork lift trucks and trolleys
	(
	(
	
	
	(

	Electrics
	(
	(
	(
	
	

	Racking and shelving
	(
	(
	
	
	

	Fire prevention and detection equipment
	(
	(
	(
	
	

	
	
	
	
	
	

	Staff Competence covering:


	
	
	
	
	

	Selection of correct handling and packaging materials
	(
	(
	
	(
	(

	FLT and trolley operations
	(
	(
	
	
	(

	Driver training
	(
	(
	
	
	(

	Packaging machinery
	(
	(
	(
	(
	(

	Suitable skills and experience to carry out correct inspections and maintenance tasks
	(
	(
	(
	
	


	
	Challenges to safe handling of products (Hazards)

	
	Wear
	Damage
	Fire and Explosion
	Contamination – Fire and Water
	Spillages

	Staff Competence covering: (continued)


	
	
	
	
	

	Suitable skills to carry out H&S and environmental inspections
	(
	(
	(
	(
	

	Emergency arrangements
	
	
	(
	
	(

	
	
	
	
	
	

	Operating Procedures covering:
	
	
	
	
	

	On and off loading bulk product
	
	(
	(
	(
	(

	Storage of product
	
	(
	(
	(
	(

	Packing of product
	
	(
	(
	(
	(

	Emergency arrangements – see later
	
	
	
	
	(

	
	
	
	
	
	

	Communication covering:
	
	
	
	
	

	Completion of pre and post transfer checks
	(
	(
	(
	(
	(

	What to do when instigating emergency actions
	
	
	(
	(
	

	Emergency Arrangements:
	
	
	
	
	

	Spillage, fire, contamination mitigation
	
	
	(
	(
	(


Main Risk Control Systems for managing the hazards

	Hazard Scenario
	Risk Control Systems



	Wear
	Plant inspection and maintenance

Staff competence



	Damage
	Staff competence (including contractors eg fire)

Operating procedures

Workplace transport

Inspection and maintenance



	Fire and Explosion
	Plant inspection and maintenance – especially electrical equipment

Staff competence 

Operating procedures

Communication



	Contamination – Air and Water
	Plant inspection and maintenance 

Staff competence 

Operating procedures – particularly fire brigade and procedures to mitigate the effects 

Communication



	Spillages
	Staff competence 

Operating procedures – particularly fire brigade and procedures to mitigate the effects 

Communication




RISK CONTROL SYSTEMS

The hazards have been identified and the risk control systems to minimise or eliminate the risks associated with these hazards set up.  This section of the manual identifies and justifies the lagging and leading PSIs.  These PSIs will then be measured and monitored as a way of ensuring the risks of a major incident occurring are minimised. 

	1.
	RCS:  Inspection and Maintenance


	Desired Safety Outcomes

	· No unexpected spillages due to the failure of the bulk packaging materials



	· No unexpected spillages due to failure of the packing machine



	· No fires, explosions from sources of ignition due to faulty wiring or wrongly maintained equipment



	· No unexpected spillages due to failure of fork lift trucks or trolleys

	· Fire detection and fire fighting equipment is available and in good condition




	Potential Lagging Indicators

	1. Number of unexpected spillages due to faulty packaging

	2. Number of unexpected spillages due to failure of the packing machine



	3. Number of fires and/or explosions due to faulty electrics in equipment or external wiring.



	4. Number of unexpected spillages due to failure of transport equipment.

	5. Number of incidents of fire/explosion where fire detection and fire fighting equipment failed to function as desired.




	Critical Elements

	· The plant and equipment identified is inspected as recommended by the manufacturers.  

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.

	· The equipment is inspected for wear and damage within the manufacturers recommended period.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.

	· Faults are fixed within specified timescales. 

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	· A log of inspections and findings is kept to enable trending to be determined and any failures anticipated. 

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.


	Potential Leading Indicators

	1. Percentage plant and equipment that performs within the manufacturers specification when inspected.

	2. Percentage plant and equipment inspected according to the established maintenance and inspection schedule.  

	3. Percentage of fault trending carried out to schedule


	RISK -
Plant or Equipment in unsafe conditions




	INPUTS

	Process controls – Inspection and maintenance systems



	OUTPUTS

	Desired Safety Outcomes - No fires, explosions from sources of ignition due to faulty wiring or wrongly maintained equipment.


	Lagging indicators (Most likcly indicator of the 5 laggers) - No fires, explosions from sources of ignition due to faulty wiring or wrongly maintained equipment.

	Justification This indicator covers the most likely scenario which could lead to a fire and/or explosion which could then lead on to the contamination of the atmosphere or watercourses and injury to personnel.


	Leading indicators (Most likcly indicator of the 3 leading indicators)
Percentage plant and equipment that performs within the manufacturers specification when inspected.

Percentage plant and equipment maintenance and inspection completed according to the established maintenance and inspection schedule.  

	Justification – 

· Performance of Safety Critical Equipment

This indicator shows the reliability of equipment when it is tested and inspected according to the manufacturers specification

· Completion of Maintenance Schedules

It is important to get an idea of how the maintenance schedules are kept up to date and to get an indication of any persistent faults or failures being found. 


RISK CONTROL SYSTEMS

	2.
	RCS:  Staff Competence


	Desired Safety Outcomes

	· Employees and contractors have the required knowledge and skills to maintain and operate equipment to avoid spillages and fire/explosion risks



	· Employees and the fire brigade have the required knowledge and skills to minimise the effects of fire and explosion


	Potential Lagging Indicators



	1. Number of spillages and/or fire explosions due to poor training, experience or knowledge of the employees.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	2. Number of significant fires and/or explosion due to employees and/or the emergency services not having the correct training or knowledge on what to do in the  event of a fire or explosion.  

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.


	Critical Elements

	Correct information and training covering:

	· The correct transport and handling of the product from bulk off loading, repackaging and on loading.



	· The correct actions in the event of a fire and/or explosion.




	Potential Leading Indicators

	Percentage of staff involved with product handling who have the required level of competence necessary for the successful handling of these products. 

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.


	RISK -
Critical tasks undertaken incorrectly 


	INPUTS

	Process controls – Staff competence, selection, information and training. 



	OUTPUTS

	Desired Safety Outcomes

Operators and contractors have the required knowledge and skills to safely handle products and mitigate the effects of fire and spillage.




	Lagging indicator - Number of recorded incidents where spillages have occurred due to poor staff training. 

EVIDENCE TO SHOW THIS – SEE DOC DATA COLLECTION AND REPORTING 

	Justification This indicator is the closest to the outcome and captures the importance of the correct handling of the product.


	Leading indicators 

Percentage of staff involved with product handling who have the required level of competence necessary for the successful handling of these products. 

EVIDENCE TO SHOW THIS – SEE DOC DATA COLLECTION AND REPORTING

	Justification – This is the only potential leading indicator identified.


RISK CONTROL SYSTEMS

	3.
	RCS:  Operating Procedures


	Desired Safety Outcomes

	· Correct procedures for the use of machinery or equipment that handles all aspects of the product such that it reduces the chance of spillage, contamination and fire/explosion



	· Correct procedures set up to mitigate the effects of a product fire, explosion or spillage.




	Potential Lagging Indicators



	1. The number of times product spillage occurs due to incorrect/unclear operational procedures.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	2. The number of times ineffective action is taken during product handling leading to a fire, explosion or contamination due to an incorrect/unclear operational procedure.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.




	Critical Elements

	· The procedures include the key actions and tasks and are in sufficient detail

	· The procedures are clearly written and easy to understand.



	· The procedures are up to date.




	Potential Leading Indicators

	· The percentage of procedures that are correct and sufficient in detail. 

      EVIDENCE TO SHOW THIS – SEE DOC DATA COLLECTION AND REPORTING



	· The percentage of procedures that are clearly written and easy to understand. 

EVIDENCE TO SHOW THIS – SEE DOC DATA COLLECTION AND REPORTING



	· The percentage of procedures that are reviewed and revised within the designated period. 

EVIDENCE TO SHOW THIS – SEE DOC DATA COLLECTION AND REPORTING




	RISK -
Critical tasks undertaken dangerously




	INPUTS

	Process controls – Operational procedures and written instructions. 



	OUTPUTS

	Desired Safety Outcomes - Operators and contractors have the required operational procedures and written instructions to safely handle products and mitigate the effects of fire and spillage.


	Lagging indicator - Number of times there is spillage or fire due to incorrect or unclear operational procedures.

	Justification This indicator will detect human error linked to the quality of the operational procedures.


	Leading indicator 

· The percentage of procedures which are reviewed and revised within the designated period review period.



	Justification – This is the only indicator that measures the quality of a procedure once it has been agreed and implemented.


RISK CONTROL SYSTEMS

	4.
	RCS:  Communication


	Desired Safety Outcomes

	· Completion of pre and post transfer information to next operative.



	· Everyone is clear as to their roles in the event of an emergency.




	Potential Lagging Indicators

	1. The number of times pre and post transfer information is not transferred to the next operative leading to confusion and potential fire, spillage and potential contamination.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	2. The number of times there is confusion as to what to do in the event of an emergency when it occurs leading to fire, spillage and potential contamination.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.




	Critical Elements

	· The communication of information pre and post transfer is clear.



	· The understanding of how employees communicate information to each other in the event of an emergency is clear.


	Potential Leading Indicators

	1. The percentage of checks and audits that reveal the correct communication of information pre and post transfer of product.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	2. The percentage of checks and audits that reveal the correct communication of information in the event of an emergency.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.




	RISK -
Critical tasks undertaken dangerously


	INPUTS

	Process controls – The communication of information between employees when handling product and product related machinery.



	OUTPUTS

	Desired Safety Outcomes - Operators are communicating information when they are handling the product so that it is clear what is going where.

	Operators are fully aware of what information to communicate and to whom in the event of an emergency. 


	Lagging indicator (Most likcly indicator of the 2 laggers) - Number of times there is spillage or fire due to poor communication of information regarding the product.

	Justification This indicator will detect poor communication. 


	Leading indicator (Most likcly indicator of the 2 leaders)
The percentage of audits/checks which reveal that the correct information is being communicated to employees when handling product or in the event of an emergency.

	Justification – 

This is the only indicator that measures whether the communication of information is being carried out effectively.



RISK CONTROL SYSTEMS

	5.
	RCS:  Emergency Arrangements


	Desired Safety Outcomes

	The impact of a major incident whilst handling the products is minimised as far as possible.  A major incident is defined as:

· a fire causing the emission of product in to the atmosphere or watercourses 

· a spillage leading to the emission of product in to a watercourse causing environmental contamination.




	Potential Lagging Indicator

	1. The number of elements of the emergency procedures that fail to function to the designated procedural standards.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.




	Critical Elements

	· The emergency plans cover all relevant operations.

	· The emergency plans are tested, including those involving the fire brigade and other external organisations.




	Potential Leading Indicators

	1. Percentage success of the emergency plan that is completed according to the agreed test schedule.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.




	RISK -
Damage and injuries in the event of a major accident are greater than is reasonably expected.




	INPUTS

	Process controls – Emergency arrangements



	OUTPUTS

	Desired Safety Outcomes – In the event of an accident/incident the risks are minimised due to efficient, comprehensive emergency arrangements.


	Lagging indicator -  The number of elements of the emergency plans that fail to function to the designated performance standard.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	Justification – Major incidents are rare therefore it is difficult to whether the adverse outcomes of an incident are worse than expected.


	Leading indicators 

1. The percentage of emergency operations that function to the agreed emergency plans when tested.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.

2. The percentage of staff/contractors that take the correct action in the event of an emergency.

EVIDENCE TO SHOW THIS – SEE DOCUMENT: ‘DATA COLLECTION AND REPORTING’.



	Justification. – Both of these indicators show the extent to which elements of the emergency plans perform as expected.


Final Suite of PSIs addressing the COMAH related Operations 

	
	Control
	Lagging Indicator
	Leading Indicator

	1.
	Inspection and Maintenance
	No fires, explosions from sources of ignition due to faulty wiring or wrongly maintained equipment.
	Percentage plant and equipment that performs within the manufacturers specification when inspected.

Percentage plant and equipment inspected according to the established maintenance and inspection schedule.  

	2.
	Staff Competence
	Number of recorded incidents where spillages have occurred due to poor staff training.


	Percentage of staff involved with product handling who have the required level of competence necessary for the successful handling of these products.

	3.
	Operational Procedures
	Number of times there is spillage or fire due to incorrect or unclear operational procedures.
	The percentage of procedures which are reviewed and revised because they need to be within the designated period.

	4.
	Communication
	Number of times there is spillage or fire due to poor communication of information regarding the product.


	The percentage of audits/checks which reveal that the correct information is being communicated to employees when handling product or in the event of an emergency.

	5.
	Emergency Arrangements
	The number of elements of the emergency plans that fail to function to the designated performance standard.


	The percentage of emergency operations that function to the agreed emergency plans when tested.

The percentage of staff/contractors that take the correct action in the event of an emergency when tested.


Step 5:  Establish data collection and reporting system

See the next section COMAH PSI Data Collection and Reporting

Data Collection and Reporting of Agreed PSIs addressing the COMAH related Operations 

	
	Control
	Lagging Indicator
	Leading Indicator
	Measured by 
	Action Required
	Tools needed to obtain this information 
	Report Format to COMAH/Board 

	1.
	Inspection and Maintenance
	Number of fires, explosions from sources of ignition due to faulty wiring or wrongly maintained equipment.
	Percentage plant and equipment that performs within the manufacturers specification when inspected.

Percentage plant and equipment inspected according to the established maintenance and inspection schedule. 
	Lagging:

Within the last 12 months

Leading:

i.  Results of inspection schedule

ii. Inspection schedule results according to timetable.
	Records (include incidents near misses)

Inspection records

Inspection records


	Lagging:  Details of any incidents.

Provided by:  Engineers/Maintenance 

Leading:  

Results of the inspection schedules.

Provided by:  Engineers/Maintenance 

Indication of inspection schedules up to date.

Provided by:  Engineers/Maintenance 
	i.  Summary report(s) of incidents.

ii.  Summary report of  plant and equipment performance schedules.  Highlighting defects.

iii.  Summary report of plant and equipment maintenance schedules.  Highlighting those not inspected as per timetable.




	
	Control
	Lagging Indicator
	Leading Indicator
	Measured by 
	Action Required
	Tools needed to obtain this information 
	Report Format to COMAH/Board 

	2.
	Staff Competence
	Number of recorded incidents where spillages have occurred due to poor staff training.


	Percentage of staff involved with product handling who have the required level of competence necessary for the successful handling of these products.
	Lagging:

Within the last 12 months

Leading:

% training records up to date for packing machine, FLTs/trolleys, handling product
	Records

Records


	Lagging:  Details of any incidents.

Who:  Staff in Chemical Plant

Leading:

Training records

Who:  Staff in Chemical Plant


	i.  Details of any incident(s) caused by poor staff training.

ii.  Details of training records highlighting any areas where this training is not complete or falling behind.




	
	Control
	Lagging Indicator
	Leading Indicator
	Measured by 
	Action Required
	Tools needed to obtain this information 
	Report Format to COMAH/Board 

	3.
	Operational Procedures
	Number of times there is spillage or fire due to incorrect or unclear operational procedures.
	The percentage of procedures which are reviewed and revised because they need to be within the designated period.
	Lagging:

Within the last 12 months

Leading:

% need changing within the last 12 months
	Records

Records


	Lagging:  Details of any incidents.

Who:  Staff in Chemical Plant

Leading:

Operation procedures need to be available.  Can not be done without establishing procedures.  Then indicate any modifications/change of procedures records within the last 12 months.  These operational procedures to include fire and spillage prevention and actions when there is an incident.

Who:  Staff in Chemical Plant


	i.  Details of any incident(s) caused by incorrect or unclear operational procedures.

ii.  Details of reviews of operating procedures and any modifications.




	
	Control
	Lagging Indicator
	Leading Indicator
	Measured by 
	Action Required
	Tools needed to obtain this information 
	Report Format to COMAH/Board 

	4.
	Communication
	Number of times there is spillage or fire due to poor communication of information regarding the product.


	The percentage of audits/checks which reveal that the correct information is being communicated to employees when handling product or in the event of an emergency.
	Lagging:

Within the last 12 months.

Leading:

% satisfactory audits within last 12 months
	Records

Records


	Lagging:  Details of any incidents.

Who:  Staff in Chemical Plant

Leading:

Can not be done without agreeing procedure to be communicated.  Then test effectiveness of communication.

Who:  Staff in Chemical Plant
	i.  Details of incident(s) due to poor communication by staff.

ii.  Details of audits where effective communication has been assessed.


	
	Control
	Lagging Indicator
	Leading Indicator
	Measured by 
	Action Required
	Tools needed to obtain this information 
	Report Format to COMAH/Board 

	5.
	Emergency Arrangements
	The number of elements of the emergency plans that fail to function to the designated performance standard.
	The percentage of emergency operations that function to the agreed emergency plans when tested.

The percentage of staff/contractors that take the correct action in the event of an emergency when tested.
	Lagging:

Within the last 12 months following live incident.

Leading:

i.  % satisfactory with tested.

ii. % satisfactory when tested.
	Records

Records

Records
	Lagging:  Details of any incidents.

Who:  All staff involved with the emergency procedures involving the Chemical Plant

Leading:

i.  Details of the success rate of emergency tests carried out.

ii.  Details of actions of personnel when carrying out a test.

Who:  Person responsible for emergency procedures.
	i.  Reports of incident(s) due to deficiencies in the emergency plans.

ii.   Summary reports on audits carried out to test the emergency arrangements.
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