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Work Package:  3.D

WP Title: Environment, Health & Safety

WP Leader: CIRAD (Philippe Girard)



Objectives

HSE issues related to pyrolysis, gasification and combustion of 
biomass.

� Create and improve awareness that HSE is important in order to reduce 
objections against the use of biomass

� Establish a “state of the art procedure” to assess and avoid risks in 
gasifier plants

WP 3.D
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� Harmonise and accelerate the permitting procedure in small scale 
gasification

� Assess toxicity and eco-toxicity of pyrolysis liquids

� Support the development of guidelines for safe and eco-friendly 
biomass technologies

� Disseminate knowledge on how to reduce the emissions, with a focus 
on biomass combustion on  PM10 and NOx



Work Programme

● State of the art review

● Environment, health and safety issues assessment in 
gasification : plant case studies

● Elaborate a General framework of a risk assessment 

WP 3D
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● Elaborate a General framework of a risk assessment 
methodology

» manufacturers survey/discussions, workshops
» Small scale gasifier only (<5 MWth)
» Support H&S guideline elaboration (in collaboration with 

gasification guide project)

● Assess tar/bio-oils biodegradability



State of the Art

● In biomass gasification and pyrolysis, the state of the art is 
low regarding risk assessment and risk reduction & 
harmonisation in HSE regulation.

● State of the art of these topics was collected in close 
collaboration with IEA Task 33 and the Technical University 
of Graz. TU Graz was the leader of a previous Austrian HSE 

Introduction
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of Graz. TU Graz was the leader of a previous Austrian HSE 
project. 

HSE ThermalNet / IEA 33 Workshop in Innsbruck, September 
2005 (www.gasnet.uk.net).
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State of the Art

Emission regulations

Source H.A.M. Knoef
HSE of Biomass Gasification, 

GASIFICATION
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���� necessary to harmonize the emission regulations.

Wide range of emission limits for gas engines, which use 
gas from biomass gasification. 

HSE of Biomass Gasification, 
International Workshop, Innsbrück



State of the Art
waste water

Source R. Rauch
HSE of Biomass Gasification, 

GASIFICATION
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HSE of Biomass Gasification, 
International Workshop, Innsbrück

� Waste water can contain toxic organic and inorganic substances. 
� Figure shows many possible points in a biomass gasification plant where 
condensation may occur and contaminated waste water might be produced.



State of the Art
Risk Assessment and Risk Reduction

Source H. Timmerer, F. Lettner
HSE of Biomass Gasification, 

International Workshop, Innsbrück

GASIFICATION
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maximum explosion pressure on 
gas composition and gas 

temperature of the producer gas

For a reliable assessment of the explosion and fire risks in biomass gasification plants, 
the explosion parameters of the produced gas must be known. 

overview of principles and systematic in general for the 
possible risk assessment approach



State of the ArtCOMBUSTION
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Cell toxicity particles from bad combustion in a small wood stove is largely higher than diesel soot
Toxicity (Nussbaumer)



State of the Art

� Increasing interest in pyrolysis technologies and bio-oils 
� greater demand for the transportation of the liquids, by all    
possible routes (air, road, rail and see or combination).  

� Need of improved knowledge on bio-oil biodegradability in order to 

PYROLYSIS
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� Need of improved knowledge on bio-oil biodegradability in order to 
provide a basis for the understanding of their environmental impact in 
case of accidental spillage or release into the environment.



Results
� BioTox project : evaluation of toxicity, eco-toxicity and biodegradability of 
bio-oils (standard methods). 

> no eco-toxicity, better biodegradability than fossil fuels, but 
mutagenic.

� Comprehensive documents (www. thermalnet.co.uk) : 
�appropriate transportation code for pyrolysis liquids,
�procedures for the treatment of spills,

PYROLYSIS
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�procedures for the treatment of spills,
�guide for the preparation of samples for shipment.

� New tests have been performed to test the biodegradability in seawater: 
� adaptation of a protocole (Courtes et al.) using synthetic seawater 
to allow reproducibility
� Series of tests with 3 different bio-oils
� Results indicated no or insufficient activity of bacteria
�Additional tests are required to improve the protocole



ResultsGASIFICATION

Risk assessment methodology

���� Theoretical aspects of the risk assessment are described in
chapter 4 of the draft guideline
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ResultsGASIFICATION

Risk assessment methodology
- Hazard evaluation of technical plant concepts
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An important step was to get a complete list of possible HSE dangers.



ResultsGASIFICATION

Risk assessment methodology
- Hazard evaluation of technical plant concepts
- Different steps of hazards identification and risk assessment
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ResultsGASIFICATION

� Risk assessment methodology
- Hazard evaluation of technical plant concepts
- Different steps of hazards identification and risk assessment

� Review of environment and emissions regulations
within all 25EU memberstates
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within all 25EU memberstates



State Regulation(s) transposing the IPPC
directive

Permit requirements for
biomass gasification plants

(Europe) (Directive 96/61/EC concerning integrated
pollution prevention and control – IPPC
directive)

(According to Annex I, BGPs are not in
the scope of the IPPC directive.)

Austria Trade, Commerce and Industry Regulation Act
1994, last amended 2006
[Gewerbeordnung GewO 1994, zuletzt geändert
2006]
Immission Protection Act - Air
[IG-L Immissionsschutzgesetz - Luft]

yes

yes

Belgium [Ordonnance du 5 juin 1997 relative aux permis yes, for gasification of carbonaceous

ThermalNet EIE 2003-159ThermalNet Vienna – April 2008 15

Belgium
(Example:
Brussels)

[Ordonnance du 5 juin 1997 relative aux permis
d'environnement du Ministère de la Région de
Bruxelles-Capitale]
[Arrêté du Gouvernement de la Région de
Bruxelles-Capitale fixant la liste des installations
de classe IB, II et III]

yes, for gasification of carbonaceous
material (< 500 t/d)

Bulgaria Environmental Protection Act (SG 91/2002)
[Закон за опазване на околната среда (ДВ
91/2002)]
Regulation №5 on risk assessment (SG

47/1999)
[Наредба №5 за оценка на риска (ДВ
47/1999)]

yes



ResultsGASIFICATION

� Risk assessment methodology
- Hazard evaluation of technical plant concepts
- Different steps of hazards identification and risk assessment

� Review of environment and emissions regulations
within all 25EU memberstates
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within all 25EU memberstates

� Plant Case Study (4 manufacturers : questionnaires + visits)
- Potential hazards and good design principlesin practice



Conclusions

● Workshop and seminars proceedings, task progress/final 
reports that review the state of the art and provide 
recommendations for HSE issues.

● Review of environment and emissions regulations within all 
25 EU member states (deliv.).

● Risk assessment and EHS case study in gasification plants

WP 3D
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● Risk assessment and EHS case study in gasification plants

● Help to gasification guide elaboration (collaboration with 
gasification guide project)

● Tar biodegradability study 
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● Harry Knoef and gasification guideline project actors
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