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lowest-observed-adverse-effect level

LOAEL adjusted to continuous exposure duration
LOAEL adjusted for dosimetric differences across species to a human
no-observed-adverse-effect level

NOAEL adjusted to continuous exposure duration
NOAEL adjusted for dosimetric differences across species to a human
no-observed-effect level

oral slope factor

provisional inhalation unit risk

provisional oral slope factor

provisional inhalation reference concentration
provisional oral reference dose

inhalation reference concentration

oral reference dose

uncertainty factor

animal to human uncertainty factor

composite uncertainty factor

incomplete to complete database uncertainty factor
interhuman uncertainty factor

LOAEL to NOAEL uncertainty factor

subchronic to chronic uncertainty factor
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PROVISIONAL PEER-REVIEWED TOXICITY VALUES FOR
p-CHLOROBENZENE SULFONIC ACID (CASRN 98-66-8)

Background

On December 5, 2003, the U.S. Environmental Protection Agency's (U.S. EPA) Office of
Superfund Remediation and Technology Innovation (OSRTI) revised its hierarchy of human
health toxicity values for Superfund risk assessments, establishing the following three tiers as the
new hierarchy:

1) U.S. EPA's Integrated Risk Information System (IRIS).
2) Provisional Peer-Reviewed Toxicity Values (PPRTVs) used in U.S. EPA's Superfund
Program.
3) Other (peer-reviewed) toxicity values, including
» Minimal Risk Levels produced by the Agency for Toxic Substances and Disease
Registry (ATSDR),
» California Environmental Protection Agency (CalEPA) values, and
» EPA Health Effects Assessment Summary Table (HEAST) values.

A PPRTYV is defined as a toxicity value derived for use in the Superfund Program when
such a value is not available in U.S. EPA's IRIS. PPRTVs are developed according to a Standard
Operating Procedure (SOP) and are derived after a review of the relevant scientific literature
using the same methods, sources of data, and Agency guidance for value derivation generally
used by the U.S. EPA IRIS Program. All provisional toxicity values receive internal review by
two U.S. EPA scientists and external peer review by three independently selected scientific
experts. PPRTVs differ from IRIS values in that PPRTVs do not receive the multiprogram
consensus review provided for IRIS values. This is because IRIS values are generally intended
to be used in all U.S. EPA programs, while PPRTVs are developed specifically for the Superfund
Program.

Because new information becomes available and scientific methods improve over time,
PPRTVs are reviewed on a 5-year basis and updated into the active database. Once an IRIS
value for a specific chemical becomes available for Agency review, the analogous PPRTV for
that same chemical is retired. It should also be noted that some PPRTV documents conclude that
a PPRTV cannot be derived based on inadequate data.

Disclaimers

Users of this document should first check to see if any IRIS values exist for the chemical
of concern before proceeding to use a PPRTV. If no IRIS value is available, staff in the regional
Superfund and Resource Conservation and Recovery Act (RCRA) program offices are advised to
carefully review the information provided in this document to ensure that the PPRTVs used are
appropriate for the types of exposures and circumstances at the Superfund site or RCRA facility
in question. PPRTVs are periodically updated; therefore, users should ensure that the values
contained in the PPRTV are current at the time of use.

It is important to remember that a provisional value alone tells very little about the
adverse effects of a chemical or the quality of evidence on which the value is based. Therefore,
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users are strongly encouraged to read the entire PPRTV document and understand the strengths
and limitations of the derived provisional values. PPRTVs are developed by the U.S. EPA
Office of Research and Development’s National Center for Environmental Assessment,
Superfund Health Risk Technical Support Center for OSRTI. Other U.S. EPA programs or
external parties who may choose of their own initiative to use these PPRTVs are advised that
Superfund resources will not generally be used to respond to challenges of PPRTVs used in a
context outside of the Superfund Program.

Questions Regarding PPRTVs

Questions regarding the contents of the PPRTVs and their appropriate use (e.g., on
chemicals not covered, or whether chemicals have pending IRIS toxicity values) may be directed
to the U.S. EPA Office of Research and Development’s National Center for Environmental
Assessment, Superfund Health Risk Technical Support Center (513-569-7300), or OSRTI.

INTRODUCTION

No RfD, RfC, or cancer assessment for p-chlorobenzene sulfonic acid (see Figure 1 for
chemical structure) is available on IRIS (U.S. EPA, 2009), in the Health Effects Assessment
Summary Tables (HEAST) (U.S. EPA, 1997), or in the Drinking Water Standards and Health
Advisories list (U.S. EPA, 2006). No relevant documents were located in the Chemical
Assessments and Related Activities (CARA) list (U.S. EPA, 1991, 1994). The Agency for Toxic
Substances Disease Registry (ATSDR, 2009) has not published a Toxicological Profile for
p-chlorobenzene sulfonic acid, and no Environmental Health Criteria Document is available
from the World Health Organization (WHO, 2009). The American Conference of Governmental
Industrial Hygienists (ACGIH, 2008), the Occupational Safety and Health Administration
(OSHA, 2009), and the National Institute for Occupational Safety and Health (NIOSH, 2009)
have not established occupational health standards for p-chlorobenzene sulfonic acid. No
information regarding p-chlorobenzene sulfonic acid was located in Patty’s Industrial Hygiene
and Toxicology (Shertzer, 2001). The carcinogenicity of p-chlorobenzene sulfonic acid has not
been assessed by the International Agency for Research on Cancer (IARC, 2009) or the National
Toxicology Program (NTP, 2005, 2009).
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Figure 1. Chemical Structure of p-Chlorobenzene Sulfonic Acid



FINAL
7-7-2009

Literature searches were conducted from the 1960s through December 2008 for studies
relevant to the derivation of provisional toxicity values for p-chlorobenzene sulfonic acid.
Databases searched include MEDLINE, TOXLINE (with NTIS), BIOSIS, TSCATS/ TSCATS2,
CCRIS, DART, GENETOX, HSDB, RTECS, Chemical Abstracts, and Current Contents (last
6 months).

REVIEW OF PERTINENT DATA

Human Studies
No relevant data were located regarding the toxicity of p-chlorobenzene sulfonic acid to
humans following inhalation or oral exposure.

Animal Studies
Oral Exposure

In a subchronic toxicity study, Kryatov (1970) administered 0, 0.1, 1.0, or 10 mg/kg-day
of p-chlorobenzene sulfonic acid orally to rabbits for 7 months. The strain, sex, number of
rabbits per group, and frequency and manner of administration were not reported. Parameters
measured include body weight, behavior, conditioned reflexes, hematology and clinical
chemistry, liver and kidney function tests, organ weight, and vitamin C content of organs. No
mortality data are presented, and no quantitative values are presented for any of the results,
although the study author conducted some statistical analyses (exact statistical tests not
identified). Exposure to the high dose of 10 mg/kg-day p-chlorobenzene sulfonic acid
significantly decreased erythrocyte counts and hemoglobin, and increased reticulocyte counts,
plasma transaminase activities, serum urea, and serum cholesterol. Treatment with the high dose
also altered retention of bromosulfophthalein (BSP) in the liver and phenol red
(phenolsulfonphthalein or PSP) in the kidneys and decreased the vitamin C content of the
adrenals. Observations at the medium dose of 1 mg/kg-day included nonsignificant increases in
the activity of plasma transaminases and (relative to the effect at the high dose) a smaller, less
persistent increase in BSP retention in the liver. The study author considered 1 mg/kg-day to be
a “threshold” dose for p-chlorobenzene sulfonic acid in rabbits and 0.1 mg/kg-day to be a
“subliminal” (i.e., ineffective) dose. The methods and results are not presented with enough
detail to allow for a full evaluation of this study’s ability to influence the derivation of a
provisional toxicity value. No other studies regarding oral exposure of animals to
p-chlorobenzene sulfonic acid are available.

Inhalation Exposure
No relevant data were located regarding the toxicity of p-chlorobenzene sulfonic acid to
animals following inhalation exposure.
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FEASIBILITY OF DERIVING PROVISIONAL SUBCHRONIC AND CHRONIC
ORAL RfD VALUES FOR p-CHLOROBENZENE SULFONIC ACID

No human oral toxicity data were located for p-chlorobenzene sulfonic acid. The
subchronic oral toxicity study in rabbits by Kryatov (1970) is not an appropriate basis for
deriving a provisional RfD for p-chlorobenzene sulfonic acid because of limited reporting of
methods and results. In the absence of any suitable subchronic, chronic, reproductive, or
developmental toxicity data, it is not feasible to derive a provisional RfD for p-chlorobenzene
sulfonic acid.

FEASIBILITY OF DERIVING PROVISIONAL SUBCHRONIC AND CHRONIC
INHALATION RfC VALUES FOR p-CHLOROBENZENE SULFONIC ACID

A provisional RfC cannot be derived for p-chlorobenzene sulfonic acid because suitable
inhalation toxicity data are not available in humans or animals.

PROVISIONAL CARCINOGENICITY ASSESSMENT FOR
p-CHLOROBENZENE SULFONIC ACID

Weight-of-Evidence Descriptor

Under the Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005), there is
“Inadequate Information to Assess the Carcinogenic Potential” of p-chlorobenzene sulfonic
acid. Studies evaluating the carcinogenic potential of oral or inhalation exposure to
p-chlorobenzene sulfonic acid in humans or animals were not identified in the available
literature.

Quantitative Estimates of Carcinogenic Risk
The lack of suitable data precludes derivation of quantitative estimates of cancer risk for
p-chlorobenzene sulfonic acid.

REFERENCES

ACGIH (American Conference of Governmental Industrial Hygienists). 2008. Threshold limit
values for chemical substances and physical agents and biological exposure indices. Cincinnati,
OH.

ATSDR (Agency for Toxic Substances and Disease Registry). 2009. Toxicological Profile
Information Sheet. U.S. Department of Health and Human Services, Public Health Service.
Online. http://www.atsdr.cdc.gov/toxpro2.html.




FINAL
7-7-2009

IARC (International Agency for Research on Cancer). 2009. Search IARC Monographs.
Online. http://monographs.iarc.fr/ENG/Monographs/allmonos90.php.

Kryatov, I.LA. 1970. Hygienic evaluation of sodium p-chlorobenzene sulfonate and chloral as
water pollutant. Hyg. Sanit. 35:333-338. (English translation from Gig. Sanit.)

NIOSH (National Institute for Occupational Safety and Health). 2009. NIOSH Pocket Guide to
Chemical Hazards. Index by CASRN. Online. http://www?2.cdc.gov/nioshtic-2/nioshtic2.htm.

NTP (National Toxicology Program). 2005. 11" Report on Carcinogens. U.S. Department of
Health and Human Services, Public Health Service, National Institutes of Health, Research
Triangle Park, NC. Online. http://ntp-server.niehs.nih.gov/.

NTP (National Toxicology Program). 2009. Testing Status of Agents at NTP. Online.
http://ntp.niehs.nih.gov:8080/index.html?col=010stat.

OSHA (Occupational Safety and Health Administration). 2009. OSHA Standard 1915.1000 for
Air Contaminants. Part Z, Toxic and Hazardous Substances. Online. http://www.osha.gov/pls/
oshaweb/owadisp.show document?p table=STANDARDS&p id=9992.

Shertzer, H.G. 2001. Organic sulfur compounds. In: Patty’s Toxicology, 5" ed., VVol. 2.
Bingham, E., B. Cohrssen, and C.H. Powell, ed. John Wiley and Sons, New York.
p. 4311-4372.

U.S. EPA. 1991. Chemical Assessments and Related Activities (CARA). Office of Health and
Environmental Assessment, Washington, DC. April.

U.S. EPA. 1994. Chemical Assessments and Related Activities (CARA). Office of Health and
Environmental Assessment, Washington, DC. December.

U.S. EPA. 1997. Health Effects Assessment Summary Tables. FY-1997 Update. Prepared by
the Office of Research and Development, National Center for Environmental Assessment,
Cincinnati, OH for the Office of Emergency and Remedial Response, Washington, DC. July.
EPA/540/R-97/036. NTIS PB97-921199.

U.S. EPA. 2005. Guidelines for Carcinogen Risk Assessment. Risk Assessment Forum,
National Center for Environmental Assessment, Washington, DC. EPA/630/P-03/001F. Online.
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=116283.

U.S. EPA. 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. Office
of Water, Washington, DC. EPA 822-R-06-013. Washington, DC. Online.
http://www.epa.gov/waterscience/drinking/standards/dwstandards.pdf.

U.S. EPA. 2009. Integrated Risk Information System (IRIS). Online. Office of Research and
Development, National Center for Environmental Assessment, Washington, DC.
http://www.epa.gov/iris/.




FINAL
7-7-2009

WHO (World Health Organization). 2009. Online catalogs for the Environmental Health
Criteria Series. Online. http://www.who.int/ipcs/publications/ehc/ehc_alphabetical/
en/index.html.




