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ATSDR MINIMAL RISK LEVELS AND WORKSHEETS

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) [42 U.S.C. 9601 et

seq.], as amended by the Super-fund Amendments and Reauthorization Act (SARA) [Pub. L. 99-4991, requires

that the Agency for Toxic Substances and Disease Registry (ATSDR) develop jointly with the U.S.

Environmental Protection Agency (EPA), in order of priority, a list of hazardous substances most commonly

found at facilities on the CERCLA National Priorities List (NPL); prepare toxicological profiles for each

substance included on the priority list of hazardous substances; and assure the initiation of a research program to

fill identified data needs associated with the substances.

The toxicological profiles include an examination, summary, and interpretation of available toxicological

information and epidemiologic evaluations of a hazardous substance. During the development of toxicological

profiles, Minimal Risk Levels (MRLs) are derived when reliable and sufficient data exist to identify the target

organ(s) of effect or the most sensitive health effect(s) for a specific duration for a given route of exposure. An

MRL is an estimate of the daily human exposure to a hazardous substance that is likely to be without

appreciable risk of adverse noncancer health effects over a specified duration of exposure. MRLs are based on

noncancer health effects only and are not based on a consideration of cancer effects. These substance-specific

estimates, which are intended to serve as screening levels, are used by ATSDR health assessors to identify

contaminants and potential health effects that may be of concern at hazardous waste sites. It is important to note

that MRLs are not intended to define clean-up or action levels.

MRLs are derived for hazardous substances using the no-observed-adverse-effect level/uncertainty factor

approach. They are below levels that might cause adverse health effects in the people most sensitive to such

chemical-induced effects. MRLs are derived for acute (1-14 days), intermediate (15-364 days), and chronic (365

days and longer) durations and for the oral and inhalation routes of exposure. Currently, MRLs for the dermal

route of exposure are not derived because ATSDR has not yet identified a method suitable for this route of

exposure. MRLs are generally based on the most sensitive chemical-induced end point considered to be of

relevance to humans. Serious health effects (such as irreparable damage to the liver or kidneys, or birth
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defects) are not used as a basis for establishing MRLs. Exposure to a level above the MRL does not mean that

adverse health effects will occur.

MRLs are intended only to serve as a screening tool to help public health professionals decide where to look

more closely. They may also be viewed as a mechanism to identify those hazardous waste sites that are not

expected to cause adverse health effects. Most MRLs contain a degree of uncertainty because of the lack of

precise toxicological information on the people who might be most sensitive (e.g., infants, elderly, nutritionally

or immunologically compromised) to the effects of hazardous substances. ATSDR uses a conservative (i.e.,

protective) approach to address this uncertainty consistent with the public health principle of prevention.

Although human data are preferred, MRLs often must be based on animal studies because relevant human

studies are lacking. In the absence of evidence to the contrary, ATSDR assumes that humans are more sensitive

to the effects of hazardous substance than animals and that certain persons may he particularly sensitive. Thus,

the resulting MRL may be as much as a hundredfold below levels that have been shown to be nontoxic in

laboratory animals.

Proposed MRLs undergo a rigorous review process: Health Effects/MRL Workgroup reviews within the

Division of Toxicology, expert panel peer reviews, and agencywide MRL Workgroup reviews, with

participation from other federal agencies and comments from the public. They are subject to change as new

information becomes available concomitant with updating the toxicological profiles. Thus, MRLs in the most

recent toxicological profiles supersede previously published levels. For additional information regarding MRLs,

please contact the Division of Toxicology, Agency for Toxic Substances and Disease Registry, 1600 Clifton

Road, Mailstop E-29, Atlanta, Georgia 30333.
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name:        4-Chlorophenol- Other chlorophenols - Mixture of chlorophenols
CAS Number:            106-48-9 (4-chlorophenol)
Date:                           July 1995
Profile Status:             Draft 4, pre-public comments
Route:                         [ ] Inhalation [x] Oral
Duration:                    [X] Acute [ ] Intermediate [ ] Chronic
Graph Key:                 14
Species:                       Rat

Minimal Risk Level: 0.01 [X] mg/kg/day [ ] ppm

Reference: Phornchirasilp et al. 1989b

Experimental design: (human study details or strain, number of animals per exposure/control groups, sex,
dose administration details):

Groups of 4-9 male Sprague-Dawley rats were treated by gavage with 4-CP in corn oil 2 times per day for 2
weeks at doses of 0, 0.32, 0.64, 1.28, 2.58, 5.2, 10.2, and 20.6 mg/kg/day. Liver effects were assessed by the
determination of liver weights; microsomal protein levels; cytochrome P-450 activity; and benzphetamine,
ethylmorphine, and aminopyrine n-demethylase activities. Electron microscopic examinations of hepatocytes
was also completed.

Effects noted in study and corresponding doses:

No significant alterations in relative liver weights were observed. A significant increase in microsomal
protein and cytochrome P-450 levels were observed in the 4-CP treated rats. The maximum increase (290%
of control) in cytochrome P-450 levels was observed in the 0.64 mg/kg group. Significant increases in the
activities of drug-metabolizing enzymes were also observed. Electron microscopic examination revealed
foamy cytoplasm and clustering of mitochondria and endoplasmic reticulum in the liver cells of rats exposed
to ≥2.58 mg/kg/day. Based on the electron microscopic changes, 2.58 mg/kg/day is considered a LOAEL,
and 1.28 mg/kg/day is considered a NOAEL.

Dose and end noint used for MRL derivation:

[x] NOAEL [ ] LOAEL

1.28 mg/kg/day lack of electron microscopic changes in hepatocytes

Uncertainty Factors used in MRL derivation:

[  ] 10 for use of a LOAEL
[x] 10 for extrapolation from animals to humans
[x] 10 for human variability
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Was a conversion used from nnm in food or water to a mg/body weight dose?
If so, explain: None

If an inhalation study in animals, list the conversion factors used in determining human equivalent dose:

Other additional studies or uertinent information which lend support? to this MRL:

There are no additional studies that examine liver effects following oral exposure to 4-CP, and studies
regarding liver effects of other chlorophenols use higher doses and do not examine hepatocytes with an
electron microscope. For example, decreases in microsomal NADPH-cytochrome c reductase activity and P-450
content were observed in rats treated with 2,4,5-TCP but not 2,4,6-TCP at 400 mg/kg/day for 14 days (Carlson
1978). Microscopic examinations were not completed.

Among the chlorophenols examined in the chlorophenol profile (2-CP, 2,4-DCP, 2,4,5-TCP, 2,4,6-TCP, 2,3,4,5-
TeCP, 2,3,4,6-TeCP, and 2,3,5,6-TeCP), the acute LOAEL for 4-CP was the lowest LOAEL identified.
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MINIMAL RISK LEVEL (MRL) WORKSHEET

Chemical Name:     2,4-Dichlorophenol- Other chlorophenols - Mixture of chlorophenols
CAS Number:         120-83-2 (2,4dichlorophenol)
Date:         July 1995
Profile Status:         Draft 4, pre-public comments
Route:        [ ] Inhalation [x] Oral
Duration:        [ ] Acute [x] Intermediate [ ] Chronic
Graph Key:        43
Species:        Rat

Minimal Risk Level: 0.003 [x] mg/kg/day [ ] ppm

Reference: Exon et al. 1984; Exon and Koller 1985

Experimental design: (human study details or strain, number of animals per exposure/control groups, sex, dose
administration details):

Groups of 10 female Sprague-Dawley rats were exposed to 2,4-DCP (99% pure) in the drinking water at 0,3, 30,
or 300 ppm from weaning through breeding at 90 days, parturition, and weaning of pups. Ten randomly selected
offspring/groups were then continued on the same treatment regimen as the dams for an additional 10 weeks.
IRIS (1994) indicates that doses were calculated by the authors, but the doses are not presented in the papers. To
be consistent with IRIS, a 10% drinking water intake factor was used so that estimated 2,4- DCP intakes were
0,0.3,3, and 30 mg/kg/day, at 0,3,30, and 300 ppm, respectively.

Effects noted in study and corresnondine doses:

At 30 mg/kg/day, there was a trend for decreased litter sizes (0,9.8±1.3; 30,6.2 ±1.6). Exon and Koller (1985)
indicated that this effect was significant at p≤0.1, but Exon et al. (1984) does not indicate a significant
difference. At 30 mg/kg/day significant (p≤0.05) increases in spleen and liver weights were observed, with no
effects on body weight noted. Histological examinations of the liver, spleen, and thymus did not reveal any
effects. Examination of immune functions showed a significant (p<0.05) decrease in delayed type
hypersensitivity response to bovine serum albumin in Freund’s complete adjuvant at 3 and 30 mg/kg/day, with
no effect at 0.3 mg/kg/day. Antibody production (in response to keyhole limpet hemocyanin) was significantly
increased only at 3 mg/kg/day. No significant effects on phagocytic activity were noted.

Dose and end point used for MRL derivation:

[x] NOAEL [ ] LOAEL

A NOAEL of 0.3 mg/kg/day for a lack of effect on delayed type hypersensitivity was used as the basis of the
MRL.
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Uncertainty Factors used in MRL derivation:

[ ]   10 for use of a LOAEL
[X] 10 for extrapolation from animals to humans
[X] 10 for human variability

Was a conversion used from ppm in food or water to a mg/bodv weight dose? Yes.
If so, explain:

A 10% water intake as used in IRIS was used to convert from ppm in water to a mg/kg/day dose.

If an inhalation study in animals, list the conversion factors used in determining human equivalent dose:

Other additional studies or pertinent information which lend support to this MRL:

No other studies of 2,4-DCP examine functional immunological end points. LOAELs identified in other
intermediate-duration studies were 500 mg/kg/day, associated with bone marrow hyperplasia in rats fed
2,4-DCP in the diet for 13 weeks (NTP 1989), and 325 mg/kg/day for minimal hepatocellular necrosis in
mice fed 2,4-DCP in the diet for 13 weeks (NTP 1989). For chronic exposure, LOAELs of 250 and 820
for reduced body weight in rats and mice were identified (NTP 1989). Therefore, the LOAEL of 3
mg/kg/day for a decrease in delayed type hypersensitivity is the lowest LOAEL, and the MRL is based on
the highest NOAEL of 0.3 mg/kg/day. This LOAEL may also be lower than other studies because it is the
only study in which 2,4-DCP was administered in water. Unfortunately, there are no studies available to
indicate whether there are differences in the absorbed dose following treatment in food relative to water.

2,4-DCP was not carcinogenic in rats or mice (NTP 1989).

An intermediate-duration NOAEL of 0.3 mg/kg/day for increased liver weights at 3 mg/kg/day was also
identified by Exon and Koller (1985). Effect levels below the NOAEL of 0.3 mg/kg/day was not identified
in intermediate-duration studies of the other chlorophenols.



CHLOROPHENOLS          B-l

APPENDIX B

USER’S GUIDE

Chapter 1

Public Health Statement

This chapter of the profile is a health effects summary written in non-technical language. Its intended
audience is the general public especially people living in the vicinity of a hazardous waste site or chemical
releage. If the Public Health Statement were removed from the rest of the document, it would still communicate
to the lay public essential information about the chemical. The major headings in the Public Health Statement
are useful to find specific topics of concern. The topics are written in a question and answer format. The answer
to each question includes a sentence that will direct the reader to chapters in the profile that will provide more
information on the given topic.

Chapter 2

Tables and Figures for Levels of Significant Exposure (LSE)
Tables (2-1, 2-2, and 2-3) and figures (2-1 and 2-2) are used to summarize health effects and illustrate
graphically levels of exposure associated with those effects. These levels cover health effects observed at
increasing dose concentrations and durations, differences in response by species, minimal risk levels (MRLs) to
humans for noncancer end points, and EPA’s estimated range associated with an upper- bound individual
lifetime cancer risk of 1 in 10,000 to 1 in 10,000,000. Use the LSE tables and figures for a quick review of the
health effects and to locate data for a specific exposure scenario. The LSE tables and figures should always be
used in conjunction with the text. All entries in these tables and figures represent studies that provide reliable,
quantitative estimates of No-Observed-Adverse- Effect Levels (NOAELs), Lowest-Observed-AdverseEffect
Levels (LOAELs), or Cancer Effect Levels (CELs). The legends presented below demonstrate the application of
these tables and figures. Representative examples of LSE Table 2-1 and Figure 2-1 are shown. The numbers in
the left column of the legends correspond to the numbers in the example table and figure.


























