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Introduction

There are general requirements in all Australian jurisdictions for achieving safe equipment and practices at gas installations.  While not all States and Territories specifically address biogas, there are some general requirements that are likely to be common.

Any gas safety regime may need to be recognised (and in some cases approved) by the local gas technical regulator.  Users would be well advised to check local rules and ensure that these are being fully addressed.  Various agencies are responsible for gas safety and users can refer to www.gtrc.gov.aut to identify the agency responsible for gas safety in their jurisdiction.  

The present document complements the “Code of Practice for On-farm Biogas Production and Use (Piggeries)” (Biogas CoP) which gives information on biogas safety of relevance to piggeries and proposes ways to reduce safety risk.   
It is generally recognised that, for biogas, Queensland legislation is the most comprehensive and the requirements of that jurisdiction have been addressed in this document.
Australian Pork has commissioned this document to assist a piggery to largely use its own resources to develop a robust safety regime for a biogas project in the form of a Site Safety Management Plan (SMP)
It is recognised that safety plans are fairly involved.  However, in many cases, piggery owners will have already met some of the requirements.  Where a relevant section of the safety plan is not available, this document provides advice and/or templates to be used/modified to suit individual circumstances.


[image: image3]
It needs to be recognised that the information provided in this document is of a general nature and it would be wise for any Site Safety Management Plan developer to seek confirmation from industry experts if there is any doubt as to the suitability of a developed SMP 
Further enquiries should be made to APL in the first instance by contacting –

	Janine Price | Manager, Environment | Research & Innovation

	Australian Pork Limited | ABN 83 092 783 278

	Level 2, 2 Brisbane Ave Barton ACT 2600 | PO Box 4746 Kingston ACT 2604 Australia

	T: 02 6270 8827 | F: 02 6285 2288 | M: 0429 899 845

	E: janine.price@australianpork.com.au | www.australianpork.com.au 


Developing a Safety Management Plan 
Basic Considerations

This Safety Management Plan (SMP) has been aligned with the requirements of the Queensland “Petroleum and Gas Production and Safety Act 2004” and to be consistent with the Biogas CoP.  
This SMP reviews all aspects of safety involving the use of biogas.  It looks at such issues as:

· Safety Policies, 
· the people involved in the biogas project, 
· normal and abnormal operation of the biogas infrastructure, 
· required operation and safety equipment, 
· emergency response and accident investigation.
There is an emphasis on the use of risk assessment and management, because these are believed to provide superior safety outcomes. 
It is generally recognised that, for biogas, Queensland legislation is the most comprehensive and thus the requirements of this jurisdiction have formed the focus in this document.  While the Queensland requirements have been used as a basis, it is believed that compliance with this document will, in most cases, meet or exceed the requirements of other Australian jurisdictions.
Specific Documents required to complete a Safety Management Plan
The following documents are required as part of a SMP.  Templates or information which may be used or modified to suit individual circumstances are given in the Appendices as shown below. 

	Document
	Appendix
	Comments

	Safety Policy
	A
	Must be signed and dated by CEO

	Organisational Chart
	B
	To include gas contractors

	Bridging Document
	C
	Only needed if other Operating Plant at site (see Note below)

	Operator appointment
	D
	In QLD, the letter is to be countersigned

	Site Safety Manager Appointment(s)
	E
	In QLD, the letter(s) is(are) to be countersigned

	Contractor , Employee & Visitor induction
	F
	Separate inductions required

	Safety Assessment
	G
	General template – also address local issues 

	Skills Assessment & Training Program
	H
	May be minimal if contractors used, because contractors should hold these qualifications


	Standards and Permits to Work
	I
	May be less if contractors used, because contractors should hold these qualifications

	Emergency Response Plan
	J
	Must address likely scenarios

	Management of Change
	K
	Include Policy and Process description

	Incident Investigation
	L
	Include investigation and following actions

	Definitions, Standards & References
	M
	Details of terms used and of relevant Standards and other useful information.


Note:  BRIDGING DOCUMENT:  This is only required when there is another "Operating Plant" at the site e.g. a power station using biogas owned and operated by a separate entity.  This can be quite a complex document and also be very site specific.  Contact Gas Advisory Services for further information. GAS@johnfleming.com.au 0431 533 252

IMPORTANT NOTE:  WHERE THERE IS AN EXISTING DOCUMENT THAT IS BEING CONSIDERED TO FORM PART OF THE SITE SAFETY MANAGEMENT PLAN, IT SHOULD BE REVISED TO INCLUDE ANY BIOGAS-SPECIFIC ISSUES.
Safety Management Plan Template:  

The following template has been prepared for a mythical piggery called “B. J. Trotter and Sons”.  This template is a guide and the actual wording used must, of course, be appropriate for the individual site/biogas installation under consideration.  
It is important to note that this document does not provide a “tick and flick” solution to the development of a SMP, but rather a structure to be populated by the piggery owner(s) in an intelligent manner.
Each page contains a table entitled “References”.  Put into this table the reference numbers (if any), names and locations of any documents you haven which could give additional information.  For example –
REFERENCES

	Document No.
	Title
	Location

	-
	Plant Layout Drawings
	Site

	Dwg 33240-1
	Plant Flow Diagram
	Site

	OrgCht 2014.1.0
	Organisation Chart
	Site - computer data base
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1. Introduction:  

The PJ Trotter and Sons Piggery has a biogas processing plant on the premises.

The devices using biogas at this plant consist of a boiler and a gas fired generator. 

In some cases, supporting documentation is attached, but in others, particularly where the references are to large documents or electronic data sets, these have been referenced by number, title or both.

This document is a “living document” and will be subject to change as the project progresses.  In every case, a version and date is noted, for the document as a whole or on pages which are amended.

This Safety Management Plan (SMP) has been prepared for the Operating Stage.


2. Plant Description:  

Street addresses/locations of the plant

Twirly tail Road, Woop Woop Queensland 1111

Plant type, nature, purpose, gas type, gas use, size

Type: Biogas Plant.

Nature: Anaerobic digestion of waste material.

Purpose: Provide energy for local use

Gas Type: Biogas

Gas Use: Boiler and a gas-fired generator

Size: Estimated biogas production 100m3 per day (total biogas)
Plant layout and Critical Isolation Equipment

Plant layout drawings are available for inspection.

Plant History
This is a new plant.

Major Incidents
There have been no gas related incidents at this plant.

Flow Diagrams

Flow diagrams showing the use of gas are available for inspection

Personnel levels including contractors
An Organisation Chart for the project has been prepared and is attached in Appendix A.
Scaled maps showing land uses, buffer zones
, sensitive areas and receptors, and other plant/sources of fuel.
This plant is part of a farming property and the land use is rural in all directions for more than 10 km.  The nearest houses are located 1100m to the east and 1400m to the west. There are no nearby plants, nor are there any nearby buffer zones.  An aerial photo of the plant is presented below.
Insert Aerial photo of property. 
REFERENCES

	Document No.
	Title
	Location

	
	Plant Layout Drawings
	Site

	
	Plant Flow Diagrams
	Site

	
	Organisation Chart
	Site

	
	
	


3. Organisational Safety Policies

Safety Policy is current, as dated and signed by CEO

There is a Safety Policy prepared by B.J. Trotter and it is signed and dated.  See Appendix B.
The policies state the Health and Safety objectives and the commitment of management to these objectives
Complies

The policies are clear, understandable and available

Complies.  Copies of the Policy are also on display at the facility

Policies are implemented

Complies.  Safety Policy is referenced at inductions and at Safety Meetings.

Staff involvement

The Safety Policy is referenced at inductions, during the training of new staff and contractors and at Safety Meetings.

REFERENCES 
	Document No.
	Title
	Location

	
	 Safety Policy
	Site

	
	
	


4. Organisational Structure

Current organisational charts
An Organisational chart showing the responsibilities during operations has been prepared and is given in Appendix B
Job descriptions  

Job descriptions are in place and are available for inspection.


Letters of Appointment: 
The Operator and Site Safety Manager for the Operating Stage have been appointed and have accepted the appointment.  See Appendices D and E for the Letters of Appointment.
Safety Awareness

B.J.Trotter gives special emphasis to safety at the site during all stages and these include safety meetings, notice boards, inductions, one-to-one and group briefings as well as review of incidents and near misses.  

Relationships with contractors
There is a limited number of specialist contractors used on the site including plumbers and electricians.  Suitably licensed gas fitters are employed to work on the gas equipment of the biogas plant.  (Provide names/organisations of relevant contractors).  It is not expected that anything other than routine work will be needed on the covered anaerobic ponds/mixed tank digester but specialist advice will be sought as needed. 

Safety Communications
Safety communications consist of regular safety and operational briefings together with special meetings called from time to time to review or plan specific activities. 

Safety Accountability:

All personnel involved in the biogas plant are aware of the hazards of the site by written instruction, and of the precautions which must be taken to achieve a safe outcome.

Safety Resources
There is fire-fighting capability at the site and, a procedure of routine gas leak surveys is being implemented. 

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


5. Operator identified


Paul Trotter, Operations Manager, B.J. Trotter & Sons

Contact details:

Email – Paul.trotter@BJT.com.au
Phone – (07) 1234 5678

Mobile – 0412 345 678

Postal – PO Box 1, Woop Woop, QLD 1111

Formal appointment of the Operator has been completed on Date.

Operator responsibilities:

The operator is aware of the following responsibilities required for this position and has the necessary competency to undertake them satisfactorily

· carrying out a formal safety assessment

· carrying out a skills assessment 
· carrying out a training and supervision program  

· how and when standard operating and maintenance procedures will be applied 

· the maintenance of machinery and equipment relating to, or that may affect, the safety of the plant 

· implementing, monitoring and reviewing and auditing safety policies and safety management plans 

· investigating and reviewing incidents at the plant 

· implementation of recommendations from an investigation or review of an incident at the plant 

· testing and monitoring control systems 

· reporting prescribed incidents as required by law 

The Letter of Appointment located in Appendix D refers to the above requirements.
REFERENCES
	Document No.
	Title
	Location

	
	Letter of Appointment - Operator
	Personal File on site

	
	
	


6. Site Safety Manager(s)


Site Safety Manager (SSM) identified:
Formal appointment of the Site Safety Manager has been completed as of insert date 
Contact Details of SSM:

Mr Tony Trotter Jr

Email – tony.trotter@BJT.com.au
Mobile – 0498 765 432

Postal  – PO Box 1, Woop Woop, QLD 1111

SSM responsibilities
· A site induction process for visitors and contractors is in place and universally used. See Appendix F
· Operating and maintenance manuals/documents are available for all plant.
· First aid equipment is available and is regularly maintained

· First aid qualified staff on site are (insert names)
REFERENCES
	Document No.
	Title
	Location

	
	Letter of Appointment – Site Safety Manager
	Personal File on site

	
	
	


7. Formal Safety Assessment

Risk Assessments: 
A risk assessment has been undertaken for the biogas plant and is shown in Appendix G. 

As well, an unodourised gas risk assessment has been completed as required by legislation. Biogas has been defined as “unodourised gas” and, as such a separate Risk Assessment was undertaken by an independent suitably qualified person (insert person’s name), to ensure safety is achieved.  

REFERENCES
	Document No.
	Title
	Location

	
	General Risk Assessment
	On site

	
	Unodourised gas risk assessment
	On Site


8. Contractor Interactions

Responsibilities of all contractors are clearly identified, documented and communicated.

Contractors are inducted before commencing work on site and, if they are working at or near the biogas plant, are made aware of the hazards of biogas in general including toxicity and the fact that the odour causing compounds include Hydrogen Sulphide which can de-sensitize the sense of smell.  All contractors are subject to supervision by B.J. Trotter staff.  Contractors are chosen for their knowledge and relevant experience.  Major contractors used on this project are – 

General gas work - <Name>

Boiler maintenance – <Name>
Power Generator maintenance – <Name>
Methods are in place to communicate about work being undertaken. 
Typically only small numbers of contract personnel will be on site at any given time and are subject to site supervision and to this SMP. 

There is joint involvement in risk assessment, and control and development of operating procedures where operations overlap or interact.

The use of contractors is a relatively rare event and it is highly unlikely that more than one contractor will be undertaking gas related work at any one time.  Should this occur, special arrangements will be made to ensure that safe work practices are established and maintained.

Contractors and subcontractors use the same system for reporting and investigation of incidents.

Contractors are required to notify J.B.Trotter of all incidents or near misses.  Incidents are reported using J.B.Trotter procedures (which are outlined in Appendix L).
Principal has access to contractor records and systems.

Relevant contractor documents are accessible.

Monitoring, inspection and audit include contractors. 
Complies

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	

	
	
	


9. Skills Assessment

Competency standards are determined for every person/ position taking into account all work undertaken.

All gas work on the biogas plant will be performed by qualified contractors.  B.J. Trotter management and staff will arrange for training in basic gas safety principles and the use of personal monitors and gas detectors.
Training needs analysis (TNA) is conducted for, and in consultation with, each employee on site.

See above.  Training will include the skills needed to undertake the minimal gas work required.

A documented training program exists to ensure all personnel have undertaken training as identified by a TNA and the program provides for competencies to be monitored and maintained (currency).

Training records are available for inspection.

Requirements for supervision are determined.

Direct supervision of skilled contractors is not considered necessary but all B.J. Trotter staff and contractors will be subject to safety audit from time to time.

General competency needs are identified. Employees have adequate competencies to enable them to undertake their day-to-day activities safely (should include an understanding of barriers and controls; how to identify new hazards and how to change SOPs).

B.J. Trotter employees will be trained to achieve competency in the tasks required of them and this training will be recorded.  Refresher training needs will be determined as part of this process.

Applicability of competencies is established and training provided by external and national bodies is assessed.

Complies.  External training will be sourced as needed. 

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	

	
	
	


10. Training and Supervision Program

Training program is established including determination of need for accredited trainers.

Training is not required for contract personnel who are already fully competent.  Training of operations personnel will include gas awareness as needed.  

Safety critical training is competency based.

Complies

Refresher training needs are identified and programmed.

Refresher training will be conducted as required by legislation or as determined either through informal performance assessments, incidents/ near misses or through Management of Change outcomes.

Processes to determine effectiveness of training, and performance of the training program itself, are in place.

Effectiveness of training is determined through mentoring and supervision, particularly for new employees.  Also audits and review of incident/near miss data can reveal the need for further training.

Update of training program and material is linked to management of change process.

Complies.  
REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


11. Control and emergency shutdown systems

Control systems that could affect safety are clearly identified.

All safety isolations are clearly identified and are shown on relevant drawings.  Immediate cessation of gas production is not an option, so instead during emergency scenarios, gas is diverted to a flare.

Training and education programs in these control and emergency shutdown systems are in place and are being used.

All relevant operating personnel have been trained in gas safety systems and understand how to use them.

Calibration, maintenance and testing processes are in place and documented.

The plant has a maintenance regime which includes regular gas leakage checks which are recorded.  Maintenance is in accordance with manufacturers’ recommendations and statutory requirements.  

Emergency shutdown activation is suitably located.

Emergency shutdown valves have been appropriately located and marked.

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


12. Emergency equipment & procedures 
Emergency plans/procedures

· Potential scenarios
An Emergency Plan for the site is currently in place and includes issues associated with biogas emergencies as well as other major potential hazards.  See Appendix J.
Included in this plan are details of – 

· Response

· Evacuation

· Roles and responsibilities

· Training

· Drills and exercises

· Procedure review

· Emergency equipment availability

· Emergency equipment training

· Contingency plans

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


13. Communication

Communication

Telephone (landline & mobile), radio, emergency alarm systems, toolbox and safety meetings, emails, one-on-one discussions, daily meetings, notice board, signage, daily instruction book .

Integrated communication processes

All processes are used as required.  Voice to voice or intrinsically safe radios
 are the primary means of communication in hazardous areas. 

Communication of risks

Risk communication occurs through toolbox and other safety meetings, email messages, notice board messages staff discussions etc.

External information

External written information is displayed on the notice board and, depending on its relevance, is communicated by reinforcement at meetings or personal communication. 

Internal and external processes

Important internal communication is noted in personal diaries or recorded through the email process.  (insert entity name here)
Responsibilities

Included in Emergency Plan.

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


14. Management of Change (MoC)

A MoC policy has been developed and is shown at Appendix K
A management of change process is in place, including definition of what a change is and how change can be managed
Details are contained in MoC Document – See Appendix K
Who can start a Management of Change review?

Any employee or contractor can start by making a MoC request. 
When a decision about a change is being made, are both management and workers involved in meetings?
Complies
Do Management of change processes identify any need to review training, inductions, emergency management and standard operating procedures?
Included in MoC process.
Once a decision is made about a change, do you ensure that the change is carried out as soon as practicable?
Included in MoC process.

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


15. Key performance indicators

Key performance indicators

The following key performance indicators are recorded for the plant – 
· Accidents and near misses;
· Training records

· Audit results and actions

· Compliance actions

Information gathering & reporting

See above.

Annual safety report

An annual Safety report as required by legislation will be submitted as required.

REFERENCES

	Document No.
	Title
	Location

	
	
	

	
	
	


16. Incidents
Identification and investigation

There is a formal incident notification and investigation policy in place – See Appendix L
Investigation teams

Outlined in Incident Investigation policy
Response to incidents:
The investigation of Incidents is designed to prevent this type of accident happening again.  It is also important to learn lessons from any incident or near miss and take actions to reduce risk.  Investigation reports will be available to all interested persons.  Any actions required to be taken following an investigation will be followed up by management to ensure that they are done. 
Notification protocols.
Relevant statutory authorities will be notified of reportable incidents as required under law.  The responsibility for notification lies with senior management.
Note: The definition of a “reportable incident” may be different in each jurisdiction, but usually covers fatalities, all injuries which need medical treatment and any major plant damage (such as a serious fire).

REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


17. Records management
Records management processes
All relevant activities associated with the biogas plant are recorded and retained for information.

Security

Documents are secure and are available for inspection.

Version control
There is a version control system in place.
S 697 (or S734) approvals
Compliance certificates are available as required.
REFERENCES
	Document No.
	Title
	Location

	
	
	

	
	
	


.
18. Introduction to Appendices

These appendices are given for advice only.  Some, if suitably modified for the individual plant in question, could be put into use, but they should only be used in the absence of suitable existing documentation.  For example, if a plant already has a Safety Policy, then that will replace the policy example given in Appendix A, but if there is no Management of Change process, Appendix K in this document can be used as is or as suitably amended to the needs of the organisation.  Appendices C, F and L are guides to what is required rather as templates as every situation is likely to be different.
Appendix A – Biogas Organisational Chart


[image: image4]
Appendix B – Example Safety Policy


OCCUPATIONAL HEALTH AND SAFETY POLICY

The objective of this policy is to provide and maintain a healthy and safe working environment for all employees, visitors, contractors and neighbours.

This organisation will adopt the legislative requirements under relevant Work Health and Safety Acts, with a continued commitment to achieving even higher standards.

All persons in the organisation have responsibilities under this policy.  Those responsibilities which include:

· bullet point list some useful generic responsibilities, maybe from the OH&S Act.

and as documented in the Work Health and Safety Policy and Procedures Manual.

Staff will assist in the development of policies and procedures that ensure Safe Work Practices.

Employees should not perform any task that can be reasonably considered to be unsafe, even if instructed to do so by their supervisor.

Regular training will be provided as required by legislation or recommended by management and employee representatives.

The Manager is responsible for ensuring that there is an efficient and effective Occupational Health and Safety Management System to cover all operations at B.J. Trotter & Sons.
Contractors are required to comply with this policy.

This policy will be reviewed and modified, as necessary

                     B.J. Trotter - Manager





   Date
________________________________



_________________

Appendix D – Operator Appointment
The following is a draft letter of appointment.  It needs to be signed by the Executive Safety Manager (See Appendix M for description of roles) and a copy countersigned by the appointee, then filed.

I am the ‘Executive Safety Manager’ (ESM) for the “operating plant’, being the B.J. Trotter and Sons Biogas Plant at Woop Woop.

As ESM I am required to appoint an appropriately qualified person as ‘Operator’ of the operating plant.  The Operator of operating plant is the person who has the role of being responsible for the management and safe operation of the operating plant.

The purpose of this letter is to appoint you as the Operator for the above operating plant.  This appointment will take effect from the date of your acceptance of this appointment and will remain valid until it is revoked or you cease to be employed by B.J. Trotter and Sons.
The biogas system consists of 

· an anaerobic digestion pond, blower, control system and flare

· a gas fired boiler

· a gas fired electric generator.

As the “Operator” you have a range of legal obligations and it is important that you familiarise yourself with such requirements to ensure that you fully understand and comply with each obligation.  

Finally, with respect to your legal obligations, it is my expectation that you will put into place appropriate methods and keep appropriate records so that any necessary safety audits can be conducted.

Please acknowledge your appointment as Operator of the B.J. Trotter and Sons Biogas Plant by signing the attached copy of this letter and returning it to me as soon as possible.

Yours sincerely

Executive Safety Manager


Appendix E – Appointment of Site Safety Manager(s)

The following is a draft letter of appointment.  It needs to be signed by the Operator and a copy countersigned by the appointee(s), then filed.

The ‘executive safety manager’ (ESM) for the “operating plant’, being the Biogas Plant at B.J. Trotter and Sons in Woop Woop, has appointed me as the “Operator” of the plant.

As Operator, I am required to appoint one or more appropriately qualified persons as “Site Safety Managers” of the operating plant.  The Site Safety Manager of operating plant is the person who has the role of ensuring that the Safety Management Plan is complied with.

The purpose of this letter is to appoint you as a Site Safety Manager for the above operating plant.  This appointment will take effect from the date of your acceptance of this appointment and will remain valid until it is revoked or you cease to be employed by B.J. Trotter and Sons.

For clarity, the biogas system at B.J. Trotter and Sons in Woop Woop consists of 

· an anaerobic digestion pond, blower, control system and flare

· a gas fired boiler

· a gas fired electric generator.

As the “Site Safety Manager” you have a range of legal obligations and it is important that you familiarise yourself of the legal obligations to ensure that you fully understand and comply with each obligation.  

Finally, with respect to your legal obligations, it is my expectation that you will put into place appropriate methods and keep appropriate records so that any necessary safety audits can be conducted.

Please acknowledge your appointment as Site Safety Manager of the B.J. Trotter and Sons gas facilities by signing the attached copy of this letter and returning it to me as soon as possible.

Yours sincerely

Operator

Appendix F – Inductions

The following are general guidelines.  All inductions should be given using a written list.  You may choose to use a questionnaire to ensure that the induction has been understood.
(a)  Visitor Induction:
Visitor induction needs to be brief and concise.  Items to be covered include –
a) Signing in and out;

b) No ignition sources allowed (mobile phones, lighters etc.);

c) Appropriate PPE to be worn;

d) Visitors to biogas sites to be accompanied at all times

e) Accompanying guide will be equipped with a 4-gas personal monitor and will advise of any action to be taken including leaving an area;

f) Details of alarm and evacuation procedures including muster point;

g) The gas contains Hydrogen Sulphide (H2S)has a smell like rotten eggs (not the normal gas smell) and may not be detected by smell if concentrated,  Your guide will carry an electronic monitor and you must follow directions if an alarm sounds;

h) Any other risks which may affect visitors.

(b)  Contractor Induction:

Before contractors are employed to work on biogas plant, it would be wise to check their experience with biogas and what qualifications they hold.  

Contractor induction will be more detailed and address specific risks associated with the work to be undertaken.  Items to be covered include 
a) Signing in and out;

b) No ignition sources allowed (mobile phones, lighters etc.);

c) Appropriate PPE to be worn;

d) One member of each contracting party must carry a 4-gas personal monitor and leave the area immediately on any alarm.

e) Alarms must be reported immediately to management;

f) Details of alarm and evacuation procedures including muster point;

g) The gas contains Hydrogen Sulphide (H2S)has a smell like rotten eggs (not the normal gas smell) and may not be detected by smell if concentrated;

h) How work in to be carried out

i) Any additional risks to be faced including deliberate gas releases;

j) Permit requirements such as hot work or confined space permits;

k) Requirements for job safety analysis or similar before work.

l) Any other risks which may affect contractors

(c)  Employee Induction

All employees should be given general information on biogas, its properties and hazards.  This training should cover – 

a) Signing in and out;

b) No ignition sources allowed (mobile phones, lighters etc.);

c) Appropriate PPE to be worn;

d) Use of personal gas monitors; 

e) Details of alarm and evacuation procedures including muster point;

f) The gas contains Hydrogen Sulphide (H2S)has a smell like rotten eggs (not the normal gas smell) and may not be detected by smell if concentrated,  

Employees who have the need to enter the biogas site on a regular basis should be given additional training including – 
g) Leak survey and actions to be taken when leaks are found;

h) Emergency shutdown and diversion procedures;

i) Incident reporting;

j) Other information relevant to the duties required

Appendix G – Safety Assessment

A Safety Assessment should be carried out following the requirements of Australian Standard “AS/NZS ISO 31000:2009 Risk management - Principles and guidelines”.  The risk matrix and table below are for reference purposes only and there may well be other risks at a specific site which need to be considered. The elements of the Risk Table have been taken from the safety related issues in Section 1.5 of the Biogas CoP .  Section 2 of that publication gives additional advice in mitigating risk.
Risk is a combination of likelihood and consequence.  It looks at a possible safety event (such as a fire or explosion) and considers what the probable consequence would be (damage to people, stock, business or infrastructure) and also then considers how likely it is that this event will occur.  The combination of the two determines the risk level. 
Once the risk level is determined, a decision is made as to what action (if any) needs to be taken to reduce a particular risk to an acceptable level.  It is obvious that a risk which has only a minor impact and/or an extremely low likelihood of occurring would receive little to no attention. However, a risk that might have severe consequences (such as single or multiple fatalities) and/or a high chance of occurrence would be considered unacceptable and require immediate attention.  The usual method is to refer to a chart (Risk Matrix) such as the one on the next page and identify, document and take an action that is necessary to reduce the risk to an acceptable level (usually by influencing the likelihood of a hazard event occurring).  Where risks are high, further actions will be immediately needed to minimize the risk to an acceptable level.
Note that the consequences can be a number of detrimental outcomes, here shown as People (injuries or fatalities), Assets (Damage to facilities), Production (Loss of production), Reputation (including Media coverage or Government action) or Financial (Cost of remediation/loss).  Generally the worst of these outcomes would be chosen as relevant for evaluation of a particular risk.

The term “As Low As Reasonably Practicable” (often called ALARP) acknowledges that some risks can never be zero, but should be reduced as far as is practically possible and to a reasonably acceptable level.
The pages following the Risk Matrix give some risks which have been identified at biogas sites.  These are shown in a table which will allow an item by item analysis.   

The risks in the table below can be used as a guide but should not be considered to be complete as other risks may exist on individual sites.  Risk assessments should be undertaken by management, staff and facilitated by an independent gas expert in order to provide the necessary skills and experience.
	CONSEQUENCES
	LIKELIHOOD

	
	PEOPLE
	ASSETS
	PRODUCTION
	REPUTATION
	 FINANCIAL
	A
	B
	C
	D
	E

	
	
	
	
	
	
	Practically impossible

(<1 in 100 yrs)
	Not likely to occur

(<1 in 10 yrs)
	Could occur or I’ve heard of it happening

(<1 in 5 yrs)
	It is known to occur or “it has happened”

(<1in 2 yrs)
	Common or occurs frequently

(>1 in 2 yrs)

	1
	First Aid injury
	Slight Damage
	No loss of production
	Little or no media coverage
	<$10K
	Low
	Low
	Low
	Medium
	High

	2
	Medical treatment injury
	Component replacement/repair
	Minor stoppage to section of plant
	Media interest
	<$100K
	Low
	Low
	Medium
	High
	High

	3
	Lost time injury less than 7 days
	Equipment replacement/repair
	Significant stoppage to section of plant
	Multi media coverage
	<$500K
	Medium
	Medium
	High
	High
	Extreme

	4
	Lost time injury >7days or fatality
	Major damage to plant
	Temporary shutdown of facility
	State Govt involvement
	<$1M
	Medium
	High
	High
	Extreme
	Extreme

	5
	Multiple fatalities
	Total plant  shutdown
	Extended shutdown of facility 
	Public outcry -major embarrassment
	>$1M
	High
	High
	Extreme
	Extreme
	Extreme


Consequence = Potential consequence of an incident/injury given current level of protection.

Likelihood = What is the potential of an incident or injury occurring given the current level of protection.  

The intersection of the chosen column with the chosen row is the Risk classification.  

ALARP – As Low As Reasonably Practical

RISK SCORE

 

Key:


LOW – Tolerable - Monitor and Manage




MEDIUM - Monitor and maintain strict control measures to achieve       ALARP



HIGH - Review and introduce additional controls to mitigate to ALARP

EXTREME – Intolerable - stop work and immediately introduce further control measures.  Significant change required to achieve ALARP
	 
	
Risk Event
	
Consequence
	Inherent Consequence
	
Key Existing Controls


	
Risk before risk treatment
	
Risk Treatment Options
	Target residual risk after treatment

	
	
	
	
	
	Consequence
	Likelihood
	Risk Rating
	
	

	1
	Design & Construction
	
	
	
	
	
	
	
	

	1.1
	Pre-project considerations
	
	
	
	
	
	
	
	

	1.1.1
	Unrealistic expectations from producers.
	Insufficient biogas to meet needs.
	
	
	
	
	
	
	

	1.1.2
	Inappropriate designs/project for a specific context.
	Insufficient biogas to meet needs. Safety hazards
	
	
	
	
	
	
	

	1.1.3
	Poor communication during planning and approvals phase.
	Poor design and construction.  Safety hazards
	4
	
	
	
	
	
	

	1.2
	General design considerations
	
	3
	
	
	
	
	
	

	1.2.1
	Design fails to address unintended biogas release.
	Possible fire, explosion and/or toxic gas exposure. 
	4
	
	
	
	
	
	

	1.2.2
	Interference due to unauthorised access to biogas plant .
	Possible fire, explosion and/or toxic gas exposure. 
	4
	
	
	
	
	
	

	1.3
	AD-Feedstock & storage
	
	
	
	
	
	
	
	

	1.3.1
	Inappropriate plant components
	System failure/ environmental risk
	
	
	
	
	
	
	

	1.3.2
	Feedstock losing biogas potential
	Insufficient biogas to meet needs. Safety hazards
	
	
	
	
	
	
	

	1.4
	AD – Construction material
	
	
	
	
	
	
	
	

	1.4.1
	Inappropriate materials of construction
	Equipment failure.  Reduced service life.  Safety issues
	
	
	
	
	
	
	

	1.5
	AD – Digester design
	
	
	
	
	
	
	
	

	1.5.1
	Inappropriate digesters for feedstock
	Insufficient biogas to meet needs. Safety hazards
	
	
	
	
	
	
	

	1.5.2
	Digesters pose a hazard
	Safety hazards
	
	
	
	
	
	
	

	1.6
	Biogas conveyance/ pipelines
	
	
	
	
	
	
	
	

	1.6.1
	Inappropriate materials
	Equipment failure.  Reduced service life.  Safety issues
	
	
	
	
	
	
	

	1.6.2
	Leaking of biogas from pipelines
	Safety hazards
	
	
	
	
	
	
	

	1.6.3
	Blockage by condensate or entrained solids
	Insufficient biogas to meet needs. Safety hazards due to overpressure
	
	
	
	
	
	
	

	1.6.4
	Fire of explosive mixture during commissioning
	Major safety hazard
	
	
	
	
	
	
	

	1.7
	Biogas storage
	
	
	
	
	
	
	
	

	1.7.1
	Inappropriate storage systems cause a hazard.
	Minor or major gas leak with possible fire
	
	
	
	
	
	
	

	1.7.2
	Overpressure of biogas storage.
	Possible rupture of components and major gas escape
	
	
	
	
	
	
	

	1.7.3
	Hazardous exposure to vented biogas
	Possible injury or fatality
	
	
	
	
	
	
	

	1.8
	Biogas conditioning
	
	
	
	
	
	
	
	

	1.8.1
	Condensate or entrained solids causing blockage.
	Insufficient biogas to meet needs. Safety hazards due to overpressure
	
	
	
	
	
	
	

	1.8.2
	Unconditioned biogas released into system
	Premature ageing and failure of plant.  Safety hazards
	
	
	
	
	
	
	

	1.8.3
	Conditioning systems become safety risk
	Release of toxic gases.
	
	
	
	
	
	
	

	1.9
	Flares
	
	
	
	
	
	
	
	

	1.9.1
	Direct venting of biogas causes hazard
	Possible toxic/flammable atmosphere
	
	
	
	
	
	
	

	1.9.2
	Ingress or air and ignition.
	Fire in unprotected area.  Safety issues
	
	
	
	
	
	
	

	1.9.3
	Flare operation causing a fire
	Fire, property damage, safety issues
	
	
	
	
	
	
	

	1.10
	Biogas use equipment
	
	
	
	
	
	
	
	

	1.10.1
	Biogas Use equipment causes hazard
	Fire, property damage, safety issues
	
	
	
	
	
	
	

	2
	Commissioning, operation & maintenance considerations
	
	
	
	
	
	
	
	

	2.1
	Commissioning & startup
	
	1
	
	
	
	
	
	

	2.1,1
	Unfinished/untested biogas plants being commissioned.
	Gas release, fire, property damage, safety issues
	3
	
	
	
	
	
	

	2.1.2
	Start-up issues leading to pond or digest failure
	Insufficient biogas to meet needs. Safety hazards
	
	
	
	
	
	
	

	2.1.3
	Explosive gas mixture during start-up and commissioning.
	Gas release, fire, explosion, property damage, safety issues
	
	
	
	
	
	
	

	2.2
	Operation & maintenance
	
	
	
	
	
	
	
	

	2.2.1
	Non biogas issues e.g. work , trips, falls,
	Safety issues and possible injury
	
	
	
	
	
	
	

	2.2.2
	Biogas hazards e.g. flammability, toxicity, unventilated areas
	Gas release, fire, explosion, possible injury or fatality
	
	
	
	
	
	
	

	2.3
	Hazardous chemicals
	
	
	
	
	
	
	
	

	2.3.1
	Use of hazardous chemicals
	Health and safety issues
	
	
	
	
	
	
	

	2.4
	Maintenance
	
	
	
	
	
	
	
	

	2.4.1
	Biogas use equipment causing a hazard
	Health and safety issues
	
	
	
	
	
	
	


Appendix H – Skills Assessment & Training Program

Because of the hazards associated with biogas and because of the relatively specialized nature of the processes involved, it is recommended that any work involving the release of biogas or the possibility of such a release be left to gas experts familiar with the product and having both the training and the equipment to undertake the work safely.  This has been assumed in this document.

On the above assumption, the skills needed are general in nature, with an understanding of the biogas plant and its operation being largely covered by induction and followed up at safety meetings.  As described above, it would be appropriate for senior staff to receive training in leak detection and emergency response.

Alternatively if the plant owners wish to undertake that work themselves, there would need to be a full skills and training analysis undertaken and personnel trained in the work they will be required to do.
Contact a biogas safety consultant for further information if required.
Appendix I – Standards and Permits to Work
The following Australian Standards are relevant to working with biogas.
· AS/NZS 60079.10.1 Explosive atmospheres Part 10.1: Classification of areas— Explosive gas atmospheres.
· AS3000 Electrical installations
· AS/NZS 5601 Gas installations

· AS3814 Commercial and industrial gas-fired appliances and

· AS1375 SAA Industrial fuel-fired appliances code.

Permits to work are required in industrial situations where there may be significant risks in isolating and working on plant.  These would normally not be required when competent contractors were employed on plant with which they are familiar.  Note that not all licensed gas installers are aware of the special hazards in working with biogas and should be given a safety induction.  Biogas production areas should be fences and signed restricting entry to authorised persons (see Appendix M).
Appendix J – Emergency Response Plan

Under Work Health and Safety Acts, you are required to have an Emergency Response Plan addressing the following areas –   
· Response

· Evacuation

· Roles and responsibilities

· Training

· Drills and exercises

· Procedure review

· Emergency equipment availability

· Emergency equipment training

· Contingency plans

.
 Check your existing plan and ensure that it covers emergencies which could occur in or due to the biogas plant.  For example – 
· Rupture of pond cover
· Person falls through cover
· Hydrogen Sulphide poisoning

· Over-pressure of pond

· Pipeline blockage

· Natural disaster – fire, flood hurricane etc

Appendix K – Management of Change

Below please find a simple Management of Change Procedure and form.  Only use this if you do not have a MoC procedure and modify it as necessary to suit your circumstances.
B.J. TROTTER & SONS

MANAGEMENT OF CHANGE

1.  Management of Change (MoC) Policy


a)  B.J. Trotter & Sons is committed to a Management of Change process whereby any change to plant, equipment, processes or procedures is properly assessed before action can be taken.

b)  Any person associated with the plant e.g. employee, contractor, can raise a MoC request and such requests will be evaluated with appropriate rigour and the proposer advised of the outcome.

c)   A change review is to be completed for each change, whether successful or not.

d)  Simple changes are to be reviewed and the decision made by the Operator.  More complex changes will require a Change Review Team to advise the Operator in coming to a decision.

e) All change management applications, discussions and decisions are to be recorded and the file reviewed by the Executive Safety Manager before being actioned/closed.

2.  Management of Change (MoC) Procedure

This procedure defines the process used to manage changes at the B.J. Trotter & Sons at Twirly tail Road, Woop Woop Queensland 1111

. 

Any change needs to be carefully considered to see if there are any unwanted effects and how to address them.  Change and the actions which need to be taken to accommodate the changes must be recorded.

3.  Key Elements in Management of Change

a) The Management of Change (MoC) form (see below) is used to guide users through the process and acts as a checklist.

b) The Operator holds a MoC file.  This file contains all change proposals that have been submitted for review and completed MoC reviews.  

c) Any person involved in the operation of the plant may initiate a proposal.

d) Only the Operator has the authority to accept or reject proposals for review, to select what if any MoC steps can be bypassed, and decide whether or not to appoint a Change Review Team and who will be on it.  

4.  Management of Change Procedure

4.1
Commencement

The Proposer fills in Section 1 of the Management of Change (MoC) form identifying the type of change and giving details. The proposal is then submitted to the Operator.

4.2
Operator Review

Upon receipt of a MoC form the Operator assigns the Form a sequential number, then reviews the submission with respect to the requirements for a Safety Management Plan as well as possible financial implications.  The Operator then selects one of three options and checks the appropriate box in Section 2.  

The Operator may specify any conditions to be met or action taken in order to ensure a safe outcome.  Where the proposal is rejected, the Operator gives reasons on the form and advises the Proposer and files the form. 

If a Change Review Team is required, the proposal must be further investigated – details of the Change Review Team and its duties are shown in Appendix 1.

4.3
Post Completion

On completion and commissioning of the works, the Operator undertakes an assessment with respect to – 

· Were all recommendations arising from the Review Meetings taken into account during implementation?

· Have any unexpected hazards or unintended consequences appeared as a result of the project and if yes, have they been addressed? All relevant personnel have received sufficient and appropriate training.

· The anticipated benefits from implementation of the proposal have been realised.  

· Temporary changes have been terminated and standard configurations and procedures reinstated.

On being satisfied that the project has been properly implemented and completed, the Operator signs off on in Section 5 of the MoC form.  Until all the above issues are resolved, Section 5 must not be signed off. 
4.4
Files and Records Update

The Operator is responsible for ensuring that all Drawings, Operating Manuals and SOPs have been updated following implementation of the proposal.  The appropriate boxes in Section 6 of the MoC form are to be filled out when complete.

4.5.
Project Closure

The Operator signs off the project as complete in section 7 of the MoC form.  The form and all attached supporting documentation is filed in the MoC file. Where required, the Executive Safety Manager approves the closure. 

__________________________

B.J. TROTTER & SONS

MANAGEMENT OF CHANGE FORM

MoC Number ___________

1
PROPOSAL

Proposer  Name:________________Date ___________

	Change Type
	Y/N
	Details

	Modification to gas equipment
	
	

	Removal/replacement of operating equipment
	
	

	Equipment replaced with different make/model
	
	

	Changes to control systems, settings or instrumentation 
	
	

	Changes to procedures or compliance requirements
	
	

	Temporary change to plant
	
	

	Changes in Organisation
	
	

	Third party interaction
	
	

	Other 
	
	


2
CHANGE REVIEW 

Implications of Change  (To be completed by Operator)

	SMP Area Affected
	Y/N
	Actions Required
	By
	Target Date

	Plant description
	
	
	
	

	Safety Policy
	
	
	
	

	Organisation structure & safety responsibilities
	
	
	
	

	Operator Training
	
	
	
	

	Site Safety Manager Training
	
	
	
	

	Risk Assessment review
	
	
	
	

	Contactor interaction review
	
	
	
	

	Skills Assessment
	
	
	
	

	Training/supervision
	
	
	
	

	Safety standards & Operating procedures
	
	
	
	

	Control Systems
	
	
	
	

	Machinery & Equipment
	
	
	
	

	Emergency equipment, preparedness & procedures
	
	
	
	

	Communications systems
	
	
	
	

	Review of Safety Management Plan
	
	
	
	

	Key Performance Indicators
	
	
	
	

	Incident investigation 
	
	
	
	

	Records
	
	
	
	

	Cost/Benefit
	
	
	
	

	Other (Describe)
	
	
	
	


2
OPERATOR DECISION


(a) Proposal can proceed – no further review necessary (Go to S5)


(b) Project may not proceed because of   


Safety     
Cost/benefit                   Scope 
              
Other


      


Operator to add details justifying this decision (Goto S7)


(c) Proposal to be reviewed by Change Review Team Members nominated below:



Operator __________________
Contractor ____________________ 


Technical _________________ 
Trades-person __________________



Consultant ________________
Other Nominee _________________


(d) Comments/Conditions______________________________________________________


___________________________________________________________________________


__________________________________________________________________________

Operator ___________________ Date _________________

3
REVIEW MEETING

Review Meeting required



Members Advised 
Meeting Held



Minutes Attached
Further Study Required



----------------------------------------------------------------------------------------------------------------

4
IMPLEMENTATION DECISION  
(a) Proposal to Proceed – No further review




                                                             (b) Proposal terminated – No further action 

Recommended:  Operator  ____________________________Date _________________ 

Approved:  Executive Safety Manager___________________ Date ________________

----------------------------------------------------------------------------------------------------------------

5
POST COMPLETION


Review Committee Recommendations addressed             Implication Actions completed               


Unexpected hazards/consequences addressed             Proposed benefits realized


Temporary changes terminated                     Performance OK

Inspection Complete 

Operator______________________  Date  __________________

----------------------------------------------------------------------------------------------------------------

6
FILES UPDATED

Drawings                                   Manuals                                     SMP
---------------------------------------------------------------------------------------------------------------

7 PROJECT CLOSURE
  
Project completed – Operator ___________________ Date _________________

Appendix L – Incident Investigation

Under the requirements of the Work Health and Safety Acts in each State, there needs to be a system in place for investigation of incidents and near misses.  
There may also be a requirement in your state to notify the gas inspectorate if there was an incident involving biogas (confirm with your inspectorate).  

Appendix M – Definitions, Standards and Signage
Definitions

	Term

	Definition

	Biogas CoP
	Code of Practice for On-farm Biogas Production and Use (Piggeries) 2014 published by Australian Pork

	ESM
	EXECUTIVE SAFETY MANAGER Defined as the most senior officer of the corporation based in Australia.  For a piggery, this would most likely be the owner of the property or the General Manager.

	Operator
	Defined as the “person in charge of overall safety”.  This person is appointed by the Executive Safety Manager and must acknowledge the appointment (See Appendix D).  For a small piggery it may be the Owner/General Manager or, for a larger one, the Chief Engineer or equivalent.  It is the person who “makes the rules”



	SSM
	SITE SAFETY MANAGER:  Defined as the person responsible for administering the SMP onsite.  This must be a person in day-to-day contact with, and involved in the supervision of, the biogas plant.  This person is appointed by the Operator and must acknowledge the appointment (See Appendix E).  



	Type B
	Type B devices are industrial gas devices that consume gas.  So a gas fired generator is a Type B device, but a gas blower (which does not consume gas but rather pressurises it) is not. Most jurisdictions have requirements for certification and installation of Type B gas devices


Standards and References
	Standard
	Title

	AS 3814
	Industrial and commercial gas fired appliances

	AS 4041
	Pressure piping

	AS/NZS 4130
	Polyethylene (PE) pipes for pressure applications 

	AS/NZS 5601.1
	Gas Installations – General Installations

	AS/NZS/ISO 31000
	Risk management - Principles and guidelines

	AS/NZS 60079
	Electrical apparatus for explosive gas atmospheres

	AS/NZS 60079.10.1
	Classification of areas – explosive gas atmospheres

	SafeOP
	A Queensland publication giving advice as to preparation of Safety Management Plans http://mines.industry.qld.gov.au/assets/petroleum-pdf/safeop.pdf



Signage

There are no known mandatory signs for biogas plants, but the signs shown below have been used in Queensland and are believed to address all relevant safety issues.


Prepared by Gas Advisory Services Pty Ltd 





IMPORTANT NOTE:  Throughout the SMP part of this document (from Page 7 onwards) – 





Wording in red is a guide only to the sorts of information required and must be replaced with similar correct wording to reflect the actual piggery situation.





Wording in black may be used “as is” or amended as necessary to reflect the actual piggery situation.





Wording in green is additional advice, and would not form part of the Site Safety Management Plan.





Words/abbreviations in italics are defined in Appendix M








�





The Site Safety Management Plan template Starts on this Page. Preceding pages are for information only.





Insert your logo here. 





For plants in operation.  If yet to be commissioned use “COMMISSIONING STAGE”





When completed use Version 1





Note: The sign off below is not compulsory everywhere but is good practice.





Approved

















Big Jim Trotter


Executive Safety Manager              /   /20--








Recommended:

















Paul Trotter


Operator                                     /   /20--                                    





See Appendix M for a description of these roles





Insert correct names





Note:  If the plant already exists, use the term Operating SMP.  If planned or being constructed a SMP covering commissioning will first be needed (it will be very similar to the Operating SMP). Contact a gas consultant for advice. 





Note:  If this is an existing plant write a few lines describing when the plant was constructed and any changes which have been made since it was constructed.





Note: Required in Queensland onlyQueensland





Note: Required in Queensland








Note: Required in Queensland onlyQueensland








Note:  In Queensland, biogas is defined as “unodourised gas” and an unodourised gas risk assessment is required.  This assessment cannot be done by the biogas plant owner.  Details of persons/organisations who can undertake this work can be found at the following web address - � HYPERLINK "http://mines.industry.qld.gov.au/assets/petroleum-pdf/guide_unodourised_gas.pdf" �http://mines.industry.qld.gov.au/assets/petroleum-pdf/guide_unodourised_gas.pdf�








Note:  These are the normal KPIs.  Add others if others are relevant.





Note:  Required in Queensland to be submitted 1 September each year.





Required in Queensland.  Other jurisdictions will have similar processes including certificates needed for gas installations





Note:  Words in green are required in Queensland. Note that a single person can and often will fulfill multiple roles, especially in small businesses.





B J Trotter


General Manager


(Executive Safety Manager)





P Trotter


Plant Manager


(Operator)





Other Manager 


Name & Title


if needed





Other Manager Name & Title


if needed





J Trotter


Biogas Manager


(Site Safety Manager)





Gas Contractor 1


Name & Title


if needed








Gas Contractor 2


Name & Title


if needed








Biogas Consultant


Name & Title


if needed








�





Insert your logo here





Note:  This is a requirement in Queensland 





Note:  This is a requirement in Queensland













































































Time ______					Date _______
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�





�





























�





�





�





�








�  For a piggery, a flow diagram could be a simple drawing showing the parts of the biogas plant and the pipework joining them.  This should be available from the plant designer


�   Note:  The term “buffer zone” will need to be defined by the local regulator.


� Note:  Refer to Appendix M for definitions of terms


�  These control systems nay be automatic or manual as needed.  For example covered ponds need an automatic system for relieving pressure, but such operations as activating the flare may be manual.


� These are not mandatory.


� Note:  If the Operator and the SSM are the same person, this letter is unnecessary and the appointment letter of Operator changed accordingly


� If further study is required use existing Review Committee or seek external assistance.  Include details in this report. 


� Note:  The Executive Safety Manager may decide only to approve MoC issues of a certain type or above a significant nominated cost
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