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FOREWORD

This Report reviews the methodologies available in the public domain to estimate emissions from 
refinery effluent water systems. This review was undertaken as part of the updating of the Energy 
Institute (EI) Protocol for the estimation of VOC emissions from petroleum refineries and gasoline 
marketing operations. The second edition of this Protocol was published in 2010.

There were particular concerns that the emission factor for gravity type (API) oil-water spearators 
in the first edition of the Protocol was no longer representative of current operating conditions and 
could potentially be conservatively high.

Because the intent of the Protocol is to provide simple emission estimation methodologies for annual 
inventory compilation purposes, the reasonableness of the existing emission factors in the first edition 
of the Protocol are considered in detail. The main components of the water treatment system are 
reviewed, but with emphasis on API type oil-water separators as these are the norm in UK refineries.
Measurement of emissions from effluent water systems is difficult, expensive and has the potential 
for significant errors when converting concentration measurements to fluxes. These are compounded 
when extrapolating short term estimates to an annual average as there are considerable temporal 
variations in flow and oil content in refinery effluent water.

The use of computer models can generate accurate emission estimates representing conditions at 
the time of data collection. However, the methodologies are data intensive, requiring not only site-
specific data but information regarding the physical and chemical characteristics of each of the VOCs 
emitted. To obtain the requisite site data requires extensive sampling and analyses to be carried out. 
The poor mixing of some streams and the presence of a free oil layer poses challenges to obtaining 
the representative samples required to ensure accurate emission estimation.

For the EI Protocol for the estimation of VOC emissions from petroleum refineries and gasoline 
marketing operations, the use of emission factors is adequate for effluent water systems. This Report 
provides the recommended emission factors that were incorporated in the second edition of the 
Protocol.
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1 INTRODUCTION

Volatile organic compounds (VOCs) are of concern because of the potential formation of 
ground-level ozone. This is formed by those compounds that react photochemically with 
nitrogen oxide.

This has resulted in the promulgation of pan-European legislation which requires 
reductions in VOC emissions from a range of sources, including a number in the downstream 
oil industry. To permit the effectiveness of these abatement programmes to be assessed, all 
industries are required to assist in the compilation of national and international emission 
inventories, e.g. the European Pollutant Release and Transfer Register (E-PRTR).

The majority of VOC emissions within the oil industry have to be estimated. This 
is because they cannot be directly measured, being from large diffuse sources e.g. storage 
tanks, and from point fugitive sources such as equipment components on process plant.

VOC emission estimates are currently made in the UK downstream oil industry using 
the methodologies provided in the EI Protocol for the estimation of VOC emissions from 
petroleum refineries and gasoline marketing operations [1].

The methodologies presented in the Protocol are intended to provide reasonable 
estimates of annual emissions without resorting to overly lengthy and/or complicated 
calculation methods. Thus, in the majority of cases, the Protocol provides a simple calculation 
or emission factor approach to emission estimation. Only methodologies and factors published 
in the public domain are included. As the reported average value of VOC emissions for eight 
UK oil refineries in 2004 was 3,7 kte/year, the Protocol considers sources emitting <10 te/year 
to be deminimus. The current Protocol, published in 2010 is an update of the first edition 
(produced in 2000) and contains new and updated emission factors.

The factor provided in the first edition of the Protocol for uncovered gravity 
separators (e.g. API type) was from a reference dated 1985. Since that time the amount of 
oil entering refinery effluent water systems has been reduced. This is due, for example, to 
improved operations during sampling and to the installation of devices to reduce oil loss from 
containment such as automatic drain valves. In addition, typical values of water temperature, 
which has a significant effect on the rate of VOC evaporation, are lower in European refineries 
than those reported by US EPA [2].

These differences would suggest that average emissions from water treatment at UK 
refineries are now less, per unit volume of water processed, than factors derived in the USA 
some years ago would imply. Moreover, at the same time the volume of water treated has 
decreased due to improved effluent water management including, for example, segregation 
of clean water streams, changes in cooling water systems, reuse of water streams, etc.

There were concerns, therefore, that the emission factor in the first edition of the 
Protocol for API separators was no longer representative of current operating conditions and 
could potentially be conservatively high.

Consequently, a review was undertaken of the methodologies available in the public 
domain for the estimation of emissions from components of the effluent water collection 
and treatment system. This Report provides the details of that review. Because the intent of 
the Protocol is to provide simple emission estimation methodologies, these form the focus of 
this Report. The main components of the water treatment system are considered, but with 
emphasis on uncovered gravity type (API) separators. These are the norm in UK refineries for 
the primary treatment of effluent water and are the major emission source in the system.


