
Appendix E 
Technical Memorandum—pCBSA 



 
 

December 2, 2004 
 
 
 
MEMORANDUM 
 
SUBJECT: Transfer of information related to p-Chlorobenzene Sulfonic Acid. 

(Velsicol Superfund Site, 01-R05-002)  
 
FROM: Randall R. Ross, Ph.D., Hydrologist 

Applied Research & Technical Support Branch 
 
TO:  Stephanie Linebaugh, RPM 

U.S. EPA,  Region 5 
 
 

The following information related to p-Chlorobenzene Sulfonic Acid (pCBSA) is 
provided for your consideration per your request for continued technical assistance at the 
Velsicol Superfund Site, St. Louis, Michigan.  Most of this information was extracted from 
materials related to the Montrose Superfund Site in Region 9 provided by Jeff Dhont.  If you 
have any questions or would like to discuss these comments further, please do not hesitate to 
contact me at your convenience (580-436-8611).   
 
Regulatory Standards 
 

Currently, there are no promulgated health-based standards or accepted toxicological 
values (slope factor, risk reference dose (RfD), dose-response relationships, etc.) for pCBSA.  
There are also no acceptable surrogate compounds upon which to base toxicological values for 
pCBSA.  The few short-term acute toxicity studies provide no indication of mutaginic or 
teratogenic health effects.  However, limitations of the studies may require additional short-term 
studies to confirm their results.  Additionally, no chronic (long-term) studies have been 
conducted on this compound. 
 

Based on the available data, the State of California established a non-promulgated and 
provisional No Observed Adverse Effect Level (NOEL) of 1 mg/Kg/day for pCBSA, that would 
approximately translate to a provisional drinking water standard of 25,000 ug/l.  Similarly, the 
State of California holds that 25,000 ug/l can be considered a provisional health standard for 
pCBSA with respect to ground water injection at the Montrose Chemical and Del Amo 
Superfund Sites (U.S. EPA, 1999).   
 

The American Conference of Governmental Industrial Hygienists (ACGIH) and the 
Occupational Safety and Health Administration (OSHA) have not set either a threshold limit 
value time weighted average (TLV-TWA) or permissible exposure limit (PEL) for pCBSA. 
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Toxicity Studies 
 

The U.S. EPA commissioned a series of toxicology assays in 1985 and 1986 to 
investigate the potential toxicity of pCBSA.  The studies did not demonstrate any significant 
toxicity of pCBSA in three mutagenicity assays, a teratology screening test, and a short-term oral 
toxicity study, described below.  However, the U.S. EPA determined that additional studies 
would be required if toxicity values were to be established. 
 
· Ames Salmonella assay did not indicate an increase in mutation rates in bacterial cell 

lines at pCBSA concentrations ranging from 0 to 5,000 mg/plate (Pharmakon Research 
International, 1985a), 

· L5178Y Mouse Lymphoma assay did not induce forward mutations at the thymidine 
kinase (TK) locus at pCBSA concentrations of 0 to 1,000 mg/l (Pharmakon Research 
International, 1985b), 

· In Vivo Bone Marrow Cytogenetics Assay did not indicate an increase in the number of 
observed aberrations nor the number of cells with aberrations in bone marrow smears 
prepared from individual groups of rats sacrificed at 6, 12 and 24 hours after a single 
dose of pCBSA of 2,000 mg/kg body weight by oral gavage (Pharmakon Research 
International, 1985c), 

· Chernoff and Rosen (1985) concluded that there were no teratogenic effects on the 
offspring of rats treated with 0, 1,000, and 2,000 mg/kg body weight of pCBSA-Na on 
days 7 through 16 of pregnancy. 

· Twenty-eight day oral toxicity study indicated no opthalmalogic or histopathologic 
effects related to administration of pCBSA by oral gavage to rats at levels of 0, 10, 50, 
500, 1,000 or 2,000 mg/kg body weight (American Biogenics Corporation, 1985).  
Statistically significant differences were observed in lower left adrenal gland weights and 
left adrenal/body weight ratios from the 500 mg/kg dose male group.  However, 
researchers did not consider this to be of toxicological importance.  Based on this study, 
U.S. EPA determined the no observed effect level (NOEL) was equal to or greater than 
1,000 mg/kg body weight and 2,000 mg/kg body weight for male and female rats, 
respectively. 

 
 
Carcinogenicity Studies and Classifications 
 

The National Toxicology Program conducted a gavage study in rats and mice with 
chlorobenzene and found no excess tumor incidence in a standard two-year cancer bioassay 
(National Toxicology Program, 1987).  It is noted that the addition of a sulfate group to 
chlorobenzene (forming pCBSA) would likely decrease its toxicity by increasing its solubility 
and thereby hasten its excretion from the body. 
 

pCBSA has not been classified as a potential carcinogen by either the International 
Agency for Research on Cancer (IARC) or the U.S. EPA.  The U.S. EPA has assigned 
Chlorobenezene a “D” classification for carcinogenicity (i.e., not classifiable as to human 
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carcinogenicity) based on a lack of human data, inadequate animal data and predominately 
negative genetic toxicity data in bacterial, yeast, and mouse lymphoma cells.  
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p-Chlorobenzenesulfonic acid (pCBSA) is a byproduct of the manufacture of DDT. It has 
been found at Superfund sites that are near former DDT manufacturing areas, or in areas 
that have received wastes associated with DDT manufacture. 

Although several sites have some reference to pCBSA, only two seem to have extensive 
public documentation regarding its migration, fate, and toxicity: Stringfellow Acid Pits, in 
Glen Avon, California, and Montrose Chemical/Del Amo Superfund Site, Southern 
California. 

This memorandum summarizes knowledge about this chemical as an environmental 
contaminant. Like others that have been brought to public attention, this compound is 
extremely mobile due to its aqueous solubility, and not substantially researched as far as 
toxicity. In pCBSA’s case, however, the only toxicity studies that can be found suggest that 
its risk to human health or the environment is not great; moreover, this preliminary finding 
seems to have suppressed the priority for further research, so that information from 5 years 
ago may still be the most up to date. 

Chemical Structure and Properties 

pCBSA can be represented as follows: 
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p-Cholorobenzenesulfonic Acid (pCBSA) 
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pCBSA is highly soluble in water, especially when compared to other contaminants such as 
chlorobenzene and benzene. pCBSA has been found to disperse more widely than its 
associated discharge compounds.  

Environmental Fate and Toxicity 

At the Montrose Chemical/Del Amo Superfund site, pCBSA seems to have dispersed more 
broadly than the original benzene plume, with no apparent attenuation other than 
dispersion. At the Stringfellow hazardous waste disposal site, pCBSA is found originally in 
the discharged waste stream of the treatment plant, together with other hydrophobic and 
hydrophilic acid and neutral compounds. In the groundwater, pCBSA (as a transphilic acid) 
appears to progressively fractionate to other hydrophobic and hydrophilic compounds in 
the presence of naturally occurring fulvic acid. This fractionation (conversion into alternate 
compounds), promoted by an intervening organic acid, represents the only non-dispersive 
attenuation process suggested for pCBSA in the environment. 

In terms of suggested toxicity, there are a limited number of studies which, if relied upon, 
would indicate a low toxicity for pCBSA. In these studies, indicator tests performed did not 
give indications of mutagenicity (causing mutations) or teratogenicity (causing birth defects) 
in laboratory animals. In another study, there was an indication that another chemical was 
converted into pCBSA by the body in order to excrete it: pCBSA has a high water solubility. 
This may mean that pCBSA residence time in the human body is short compared to other 
chemicals. 

There are no promulgated health-based standards for pCBSA, and no accepted toxicological 
values for formal risk evaluation. This is due to the absence of any chronic studies and only 
a small number of limited acute studies of the toxicity of pCBSA in animals. This conclusion 
of the state of knowledge of the toxicity of pCBSA was first published in 1999; a 
conversation in 2004 with the USEPA Region IX specialist involved in this work reported 
that no new chronic studies had been performed in the intervening 5 years to add to the 
knowledge of its toxicity. 

One non-promulgated and provisional standard for pCBSA was established by the state of 
California, as a No Observed Adverse Effect (NOEL) standard of 1 milligram per kilogram 
per day (mg/kg/day), which would approximately translate to a provisional drinking 
water standard of 25,000 part(s) per billion (ppb), based on one sub-chronic non-cancer 
study.  
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