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Date: May 2004 

Calculator: Elisabeth Harrahy 

 

SECONDARY VALUES FOR PHENANTHRENE (CAS # 85-01-8) 

 

A search was conducted for information on the chemical properties and toxicity of 

phenanthrene (to human health and to fish and aquatic life) using the following databases and 

search engines: ECOTOX (toxicity to fish and aquatic life), IRIS (Integrated Risk Information 

System; toxicity to human health), CHEMFATE (environmental fate), BIOLOG (microbial 

degradation/toxicity), DATALOG (environmental fate bibliography), HSDB (Hazardous 

Substances Data Bank), CCRIS (Chemical Carcinogenesis Research Info System), GENE-TOX 

(mutagenicity database), TOXLINE (toxicology bibliography), TERA (Toxicology Excellence 

for Risk Assessment), and Ingenta (journal article search engine; since 1988).  This search 

yielded some information on phenanthrene's properties (vapor pressure, log octanol/water 

partition coefficient, Henry's Law, and water solubility), its biodegradation, and some 

information on its toxicity. 

 

FISH AND AQUATIC LIFE 

 

 To derive an acute toxicity criterion for aquatic life, acute toxicity test results are required 

for at least one species in each of eight different families.  Specific requirements and the data 

found suitable to meet these requirements are found in Table 1. Following a search for 

information on the toxicity of phenanthrene to fish and other aquatic life, it was determined that 

data are available to meet only three out of the eight requirements; but because there are data for 

Daphnia sp., it is possible to calculate a secondary acute value for phenanthrene. 

 

Cold Water 

 

To calculate a secondary acute value (SAV), the lowest genus mean acute value (GMAV) 

in the database is divided by the secondary acute factor (SAF; an adjustment factor 

corresponding to the number of satisfied requirements). 

 

SAF for three out of eight requirements met = 8.0 

 

Lowest GMAV = 490 µg/L (Chironomus tentans) 

 

SAV = GMAV/SAF 

 = 490/8 

 = 61.2500 
 

 

There are currently no chronic data for phenanthrene (freshwater or saltwater).  

Therefore, a secondary chronic value may be calculated only by using default acute-chronic 

ratios. 

 

SACR = Geometric mean of 18, 18, and 18 = 18 
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SCV = SAV/SACR 

 = 61.2500/18 

 = 3.4028 

 

So, for phenanthrene, the secondary acute value is 61 µµµµg/L (rounded from 61.2500) and 

the secondary chronic value is 3.4 µµµµg/L (rounded from 3.4028) for cold water. 
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HUMAN HEALTH 

 

To calculate a criteria or secondary value for the protection of human health, it is first 

necessary to determine if the substance has been shown to be carcinogenic (which will result in 

the calculation of a human cancer criteria or secondary value) or not (which will result in the 

calculation of a human threshold criteria or secondary value).  Phenanthrene is currently 

classified as "D", not classifiable, by the U.S. EPA (IRIS, 1998) based on inadequate data from 

animal bioassays and no human data. While U.S. EPA considers phenanthrene a Priority 

Pollutant, it has not recommended any water quality criteria (U.S. EPA 1999), and no Great 

Lakes states have established any criteria or secondary values for this substance for the 

protection of human health.  A search for information on phenanthrene was conducted.  

Bioconcentration factors are available for the fathead minnow (5,100 from Carlson et al. 1979, 

and 2,630 from Veith et al. 1979) and zebra fish (1,259 from Petersen and Kristensen 1998).  

However, because there are no oral RfD or inhalation RfC references available it is not possible 

to calculate a human threshold secondary value for the protection of human health at this time. 
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