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Outline of this Presentation 

1.  Fuel oxygenates & their characteristics 
2.  The MTBE problem 
3.  The regulatory framework 
4.  Remedial technologies 
5.  Trends & perspectives 
6.  Questions & answers 
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1. Fuel oxygenates & their characteristics 

•  Additives for unleaded gasoline 
(post 1980s) 

•  Ethers and alcohols 
•  Oxygenate: raise O2 content of 

gasoline 
•  Prevent “knocking” 
•  Makes fuel burn cleaner 

-  In winter when CO is a problem 
(in the US also called the winter 
oxy fuels) 

-  “reformulated gasoline” in 
smoggy cities 

•  Replaced the alkyl lead additives 
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•  MTBE is more soluble and  
volatile, the low Henry’s 
constant makes stripping more 
difficult 

•  Lower Koc makes adsorption 
on GAC more difficult 

•  MTBE has a low soil 
retardation, MTBE plumes can 
be larger than the traditional 
service station BTEX/oil 
plumes  

•  The oxygenate’s properties do 
not only drive the risk 
assessment, they also steer 
the possible remedial design 
and strategies 
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•  MTBE is the most commonly 
used oxygenate, it is present in 
80% of the oxygenated fuels 

•  MTBE has been used also in 
heating fuel and diesel fuel 

•  The use of ethanol as oxygenate 
is increasing 

•  Average MTBE content in 
gasoline 2,1% (1999) 

•  Flammable liquid with a 
distinctive, disagreeable odor 
(turpentine), the odor drives the 
low drinking water/remedial 
target levels 

Methyl-Tertiary-Butyl-Ether (MTBE) 

MTBE 
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Methyl-Tertiary-Butyl-Ether (MTBE) : Fate & Transport 

Significant differences 
between  

benzene & MTBE 
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Possible exposure/risks to fuel oxygenates/MTBE 
•  Increased MTBE levels give the drinking water a 

bad taste/odor 

•  Touching the skin or breathing contaminated air 
while pumping gasoline  

•  Breathing exhaust fumes while driving a car  
•  Breathing air near highways or in cities  

•  Drinking, swimming, or showering in water that 
has been contaminated with MTBE 

•  No adverse human health effects 
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2. The MTBE problem 

•  2,5 Million Tonnes of MTBE consumed in 
Europe (2003) 

•  Significant MTBE concentration variations 
within the EU countries gasolines 

•  Diffuse sources: 
-  US: 1.15 ton MTBE km²/ yr (Effenberger 

2000) 
-  Compare: Germany (1.13), Netherlands 

(2.4), Belgium (3.3) 

•  Point sources: 
-  Industrial sites: Ranges from 0 – more than 

7000 mg/L in groundwater 
-  Gas stations: 30% exceeds remedial 

threshold (300 µg/L), 75% has an MTBE 
impact 
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3. The regulatory framework 

• The regulatory framework for the 
fuel oxygenates is being 
implemented in Europe 

• Significant variations within the 
‘generic/accepted’ remediation 
norms for soil and groundwater 
within the EU member states 
(see table) 

• US situation similar (see figure) 
• Drinking water levels range from 

5 to 300 µg/L MTBE 
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European MTBE norms or guidance values 
Country Soil (mg/kg dm) Groundwater (µg/L) 

Flanders (Belgium) 9 (residential) 
140 (industrial) 

300 

Brussels (Belgium) 2 (residential) 
30 (industrial) 

300 

The Netherlands 100 9,200 

France Risk-based Risk-based 

Germany - 5-50 (not fixed) 

UK Risk-based Risk-based 

Spain Risk-based Risk-based 

Italy 10 (residential) 
250 (industrial) 

10 
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The US situation 
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4. Remedial technologies for MTBE remediation 

• Air sparging (AS) 
• Soil vapor extraction (SVE) 
• Multiphase extraction (MPE) 
• Pump & Treat (P&T) 
•  In-situ chemical oxidation (ISCO) 
• Bioremediation 
• Monitored Natural Attenuation (MNA) 
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Observation : the selected MTBE treatment technologies 
are closely linked to the oil/BTEX applied technologies, MNA 

as stand-alone approach not listed 

Remedial technologies (EPA, 2002)

Air sparging
Soil vapor extraction
Pump & Treat
Bioremediation
In-situ chemical oxidation
Multiphase extraction
Other

Bio 
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Observation : Bioremediation and ISCO are generally cheaper alternatives 
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Observation : Site, project & regulatory specific constraints are key  
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ISCO works fast 
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• Remedial design 
•  Sequential or simultaneous approach for both the oil/

BTEX and the MTBE impacts 
• Remedial strategies: 

•  Source control and/or reduction 
•  Receptor protection 
•  Exit using MNA 
•  Fast intervention needed in case of incidental release 

(fe. Zürich 1994 train incident, Switzerland) 
• Regulatory framework & stakeholders acceptance 
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•  Successful remediation is only possible 
after complete delineation given the 
mobility and recalcitrance of MTBE, and 
if needed, followed by feasibility testing 

•  The WWTU design for a P&T system is 
strongly  driven by MTBE loading, pump 
rate and remedial target levels, GAC 
should be combined with strippers, 
bioreactors/filters and peroxide/UV are 
becoming BAT alternatives 
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5. Trends & perspectives 

• Risk based remediation & exit strategies 
• Bioremediation is gaining terrain fast 

•  More positive Lab/Field pilot test data occurring 

•  Successful project closures obtained within a 
relatively fast time span 

• Acceptance of MNA application is increasing 
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MTBE degradation 
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6. Questions & answers 

•  Dirk Nuyens, Principal-Partner ERM France 
•  Practice Leader Contaminated Site 

Management (CSM), ERM Europe 
•  Paris Office +33 1 53 24 10 30 (France) 
•  Brussels Office +32 2 550 02 80 (Belgium) 
•  Delft Office +31 15 215 10 70 (The Netherlands) 
•  Cell phone +32 475 84 55 61 
•  E-mail: dirk.nuyens@erm.com 
•  Website: www.erm.com  
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ERM Services Portfolio

Strategic 
Advice

Development 
Impacts & 
Planning

Managing 
Liabilities & 
Risks

Managing 
Contaminated 
Sites

Permitting & 
Technical 
Work

Social & 
environmental 
performance

Climate change, 
biodiversity, natural 
resources

Policies for 
sustainable 
development 

Strategies to 
manage risks, 
liabilities and EHS 
costs

Strategic and 
economic 
assessments

Environmental 
planning and 
environmental 
impact assessments

Environmental 
mitigation actions

Social impact 
assessment & 
Management Plans

Evaluation of 
potential liabilities 

Quantification & 
Management of 
Risk

Management 
Systems

Compliance audit

Environmental 
Management 
Information 
Systems

Site Investigation & 
Remediation

Strategies for 
contaminated sites

Construction 
management 
services

Decontamination, 
decommissioning & 
demolition

Air Quality & Noise

Water, Wastewater 
& Waste 
Management

Health & Safety

Risk Management

Auditing & 
Verification
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ERM’s global reach & local implementation 
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Solutions 
Managing 

Global 
Enabling 

Resourcing 


