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FOREwORD

This Research Report summarises a project in which example levels of petroleum refinery effluent 
toxicity were measured and tested so as to investigate the viability of using direct toxicity assessment 
(DTA) for UK petroleum refinery effluent toxicity assessment.

The project comprised:
A desk-based review of the petroleum refining sector EEL  − A review of oil refining 
industry operations in the UK with reference to direct toxicity assessment (DTA) 
and consideration of the implications of EA Guidance on the use of direct toxicity 
assessment in PPC impact assessments should it be used by this sector in the future.
A pilot study undertaking DTA testing on three effluent outfalls selected from two  −
petroleum refineries, which are considered representative of the UK petroleum 
refining sector (see EEL Direct toxicity assessment (DTA) of the [Refinery A] effluents: 
2009 and Direct toxicity assessment (DTA) of the [Refinery B] effluents: 2009).

The project concluded that:
UK petroleum refining operations use similar generic processes to manufacture a  −
portfolio of common products. Since similar effluent treatment systems are also 
employed at most petroleum refineries, it is reasonably likely that the effluents 
produced will exhibit similar toxicity. However, it should be noted that only slight 
differences in the chemical composition of an effluent could affect its toxicity.
If EA  − Guidance on the use of direct toxicity assessment in PPC impact assessments 
were to be applied to effluents from the UK petroleum refining sector, as they have 
been to other sectors of the chemical manufacturing industry, the majority of the 
outfalls would meet the criteria to undertake DTA testing.
All the effluents tested in the pilot study were of low toxicity (without consideration  −
of local risk assessment).
These effluents tested represented a range of conditions and many of the variables  −
likely to be encountered across the petroleum refining sector. For any specific outfall 
the environmental risk assessment determined using EA Guidance on the use of 
direct toxicity assessment in PPC impact assessments would vary significantly from 
site to site due to a number of variables, but principally initial dilution.
This study used dilution values derived from EA −  Environmental assessment and 
appraisal of BAT because data on initial dilution for discharges in the pilot study 
sites were not available. These values were not designed for use with this type of 
discharge and give a very simplified risk assessment. No conclusions should therefore 
be drawn about the specific risk at the individual sites studied, but only an indication 
of the general toxicity profile of UK petroleum refinery effluent discharges.

The information contained in this publication is provided for general information purposes only. 
Whilst the Energy Institute and the contributors have applied reasonable care in developing this 
publication, no representations or warranties, express or implied, are made by the Energy Institute 
or any of the contributors concerning the applicability, suitability, accuracy or completeness of the 
information contained herein and the Energy Institute and the contributors accept no responsibility 
whatsoever for the use of this information. Neither the Energy Institute nor any of the contributors 
shall be liable in any way for any liability, loss, cost or damage incurred as a result of the receipt or 
use of the information contained herein.

This Research report may be further reviewed from time to time. It would be of considerable assistance 
in any future revision if users would send comments or suggestions for improvement to the Technical 
Department, Energy Institute, 61 New Cavendish Street, London, W1G 7AR, e: technical@energyinst.org.
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1 INTRODUCTION

The EI’s Emissions Working Group commissioned Ecospan Environmental to determine 
example levels of effluent toxicity by direct toxicity assessment (DTA) within the UK petroleum 
refining sector. This project was initiated at the end of the Integrated Pollution Prevention 
and Control (IPPC) re-permitting process for the petroleum refining sector in response to 
a request from the Environment Agency (EA) petroleum refinery sector specialist that the 
toxicity levels of petroleum refinery effluents be assessed using DTA in order to inform EA on 
whether use of this technique was warranted for the sector.

This project comprised two main components. The first was a desk-based review to 
assess the UK petroleum refining sector’s effluent outfalls in relation to EA Guidance on the 
use of direct toxicity assessment in PPC impact assessments. The resultant report EEL A review 
of oil refining industry operations in the UK with reference to direct toxicity assessment 
(DTA) also included a more detailed assessment of the chemical composition, variability and 
discharge volumes for the three outfalls selected for the pilot study. This information was 
then used to develop a DTA sampling strategy and testing programme for three pilot study 
effluents and formed the second main component of the project (see EEL Direct toxicity 
assessment (DTA) of the [Refinery A] effluents: 2009 and Direct toxicity assessment (DTA) of 
the [Refinery B] effluents: 2009).

This Research Report summarises the findings from the whole project: it discusses the 
viability of using DTA for UK petroleum refinery effluent toxicity assessment.




