
Reference Doses for Petroleum Mixtures 

Petroleum products are complex mixtures that include hundreds of compounds.  How to 
estimate the toxicity of such mixtures was subject to considerable discussion throughout 
the rule-making process, involving the Department of Ecology, the Department of Health, 
the TPH Project Oversight Group (POG), the U.S. EPA, and numerous stakeholders.  
Based on this work, consensus was reached on three principles:  

1. Where reference doses and cancer potency factors are available for individual
substances that are part of the petroleum mixture, these values should be used for
these substances.

2. The remainder of the mixture should be divided into several groups of substances, or
fractions, and a reference dose assigned to each fraction based on known
toxicological information about substances found in those fractions or with a similar
chemical structure.

3. Because of the wide range of chemicals and potential health effects, the
noncarcinogenic toxicity posed by the various fractions should be assumed to be
additive for the purposes of estimating the toxicity of a petroleum mixture.

Based on information developed by the National TPH Criteria Working Group, it was 
determined that the mixture of substances should be split into two main groups – aliphatic 
hydrocarbons and aromatic hydrocarbons.  Each of these main groups was then further 
subdivided into fractions with similar physical properties.  

Initial reference doses were derived from work done by the National TPH Criteria 
Working Group and the Massachusetts Department of Environmental Protection.  At the 
request of EPA Region 10, the EPA's National Center for Environmental Assessment 
(NCEA) reviewed these values and recommended some adjustments.  These 
recommendations were endorsed by the POG and the MTCA Science Advisory Board 
and published in the November 2001, Version 3.1 of CLARC.  After publication of 
Version 3.1 of CLARC, EPA’s National Center for Environmental Assessment, 
Superfund Technical Support Center published the provisional risk assessment issue 
paper “Derivation Support Document for Total Petroleum Hydrocarbons” (SRC SF 01-
031/10-16-2002).  The following memoranda documents the deliberations between the 
Department of Ecology and EPA and the changes made to the table “Recommended 
Reference Doses for Petroleum Fractions and Individual Hazardous Substance”,  Part IV, 
published in Version 3.1 of CLARC, November 2001.  The information in the table 
“Reference Doses For Total Petroleum Hydrocarbon (TPH) Fractions and Individual 
Hazardous Substances Related to TPH” is to be used to establish cleanup levels for 
petroleum mixtures consistent with the guidance “Calculation of Method B and C 
Cleanup Levels For Petroleum Mixtures.”  
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Updated Reference Doses For Total Petroleum Hydrocarbon (TPH) Fractions 
and Individual Hazardous Substances Related to TPH - Revised January 2006 

  Equivalent Carbon (EC) 
  Chain Length For TPH 
  Fraction 

  Toxicity Surrogate 
  Descriptive Of The 
  TPH Fraction 

  Oral RfD 
  (mg/kg-day) 

  Inhalation RfD 
  (mg/kg-day) (4) 

  Documentation 

    Aliphatic TPH Fractions 
  Aliphatic EC 5 to EC 6   Cyclohexane (1)   1.7   1.7   EPA / IRIS 
  Aliphatic >EC 6 to EC 8   Cyclohexane (1)   1.7   1.7   EPA / IRIS 
  Aliphatic > EC 8 to EC 10   See footnote (2)   0.03   0.085   (1)
  Aliphatic > EC 10 to EC 12   See footnote (2)   0.03   0.085   (1)
  Aliphatic > EC 12 to EC 16   See footnote (2)   0.03   0.085   (1)
  Aliphatic > EC 16 to EC 21   White Mineral Oil   2   Not Applicable (3)    (4)
  Aliphatic > EC 21 to EC 36   White Mineral Oil   2   Not Applicable (3)    (4)
    Aromatic TPH Fractions 
  Aromatic EC 5 to EC 8   BTEX Compounds, Toxicity 

  Assessed Individually (5) 
  See individual 
  chemical below 

  See individual 
  chemical below 

  EPA / IRIS 

  Aromatic > EC 8 to EC 10   Isopropyl benzene (Cumene)   0.1   0.114   EPA / IRIS 
  Aromatic > EC 10 to EC 12   Naphthalene   0.02   0.00086   EPA / IRIS 
  Aromatic > EC 12 to EC 16   1,1 - Biphenyl   0.05   0.05 (6)   EPA / IRIS 
  Aromatic > EC 16 to EC 21   Pyrene   0.03   Not Applicable (2)   EPA / IRIS 
  Aromatic > EC 21 to EC36   Fluoranthene   0.04   Not Applicable (2)   EPA / IRIS 

Reference Doses For Individual Chemicals With Noncancer
Toxicities That May Be Associated with TPH* 

  Chemical   Toxicity Surrogate
  Descriptive Of The 
  TPH Fraction 

  Oral RfD 
  (mg/kg-day) 

  Inhalation RfD 
  (mg/kg-day) (7) 

  Documentation 

  2- methylnaphthalene   No Surrogate Necessary   0.004   Include in Aromatic
  > EC 10- EC 12 

  EPA/IRIS, (8,9) 

  Benzene   No Surrogate Necessary   0.004   0.00855   EPA/IRIS 
  Ethylbenzene   No Surrogate Necessary   0.1   0.286   EPA/IRIS 
  Toluene   No Surrogate Necessary   0.08   1.4   EPA/IRIS 
  Xylene(s)   No Surrogate Necessary   0.2   0.029   EPA/IRIS 
  Styrene   No Surrogate Necessary   0.2   0.285   EPA/IRIS 
  1,2-dibromoethane   No Surrogate Necessary   0.009   0.00257   EPA/IRIS 
  n-hexane   No Surrogate Necessary   0.06   0.2   EPA/HEAST, IRIS 
  Methyl-tert-butyl-ether   No Surrogate Necessary   None   0.857   EPA/IRIS 
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