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FOREWORD

The Superfund Amendments and Reauthorization Act (SARA) of 1986
(Public Law 99-499) extended and amended the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA or Superfund).
This public law directed the Agency for Toxic Substances and Disease
Registry (ATSDR) to prepare toxicological profiles for hazardous
substances which are most commonly found at facilities on the CERCLA
National Priorities List and which pose the most significant potential
threat to human health, as determined by ATSDR and the Environmental
Protection Agency (EPA). The lists of the 250 most significant
hazardous substances were published in the Federal Register on April 17,
1987; on October 20, 1988; on October 26, 1989; and on October 17, 1990.
A revised list of 275 substances was published on October 17, 1991.

Section 104(i)(3) of CERCLA, as amended, directs the Administrator
of ATSDR to prepare a toxicological profile for each substance on the
lists. Each profile must include the following content:

(A) An examination, summary, and interpretation of available
toxicological information and epidemiological evaluations on the
hazardous substance in order to ascertain the levels of significant
human exposure for the substance and the associated acute,
subacute, and chronic health effects.

(B) A determination of whether adequate information on the health
effects of each substance is available or in the process of
development to determine levels of exposure which present a
significant risk to human health of acute, subacute, and chronic
health effects.

(C) Where appropriate, an identification of toxicological testing
needed to identify the types or levels of exposure that may present
significant risk of adverse health effects in humans.

This toxicological profile is prepared in accordance with
guidelines developed by ATSDR and EPA. The original guidelines were
published in the Federal Register on April 17, 1987. Each profile will
be revised and republished as necessary.

The ATSDR toxicological profile is intended to characterize
succinctly the toxicological and adverse health effects information for
the hazardous substance being described. Each profile identifies and
reviews the key literature (that has been peer-reviewed) that describes
a hazardous substance's toxicological properties. Other pertinent
literature is also presented but described in less detail than the key
studies. The profile is not intended to be an exhaustive document;
however, more comprehensive sources of specialty information are
referenced.
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5. POTENTIAL FOR HUMAN EXPOSURE

manufacturing processes generally occur in closed and tightly sealed systems
(NIOSH 1981). The National Occupational Exposure Survey (NOES) conducted by
NIOSH from 1981 to 1983 statistically estimated that 492 workers are
potentially exposed to 1,2,3-trichloropropane in the United States. The NOES
database does not contain information on the frequency, concentration, or
duration of exposure of workers to any of the chemicals listed therein. This
summary provides only estimates of the number of workers potentially exposed
to chemicals in the workplace. Occupational exposure probably results from
inhalation and dermal contact.

5.2 RELEASES TO THE ENVIRONMENT

5.2.1 Air

Data on releases of 1,2,3-trichloropropane to the atmosphere are
lacking. Based on the few data available, current releases to the air are
expected to be relatively small. Minor releases may have occurred as exhaust,
stack, and fugitive emissions from its manufacture, formulation, and use as a
solvent (HSDB 1989). 1,2,3-Trichloropropane may have been released in the
past into the air as a result of its use as a paint- and varnish-remover, a
degreasing agent, and a cleaning and maintenance reagent (Hawley 1981; NIOSH
1981). No information was found that indicates that 1,2,3-trichloropropane is
still used for these purposes today. Very small amounts may be released
during its use as a chemical intermediate and as a result of its formation
during the synthesis of other organic chemicals (see Section 4.1).
Volatilization from contaminated surface waters, effluent waters, and near-
surface soils may also be minor atmospheric sources of this compound. This
includes volatilization from identified and unidentified hazardous waste dumps
that contain 1,2,3-trichloropropane and from farmland treated with
1,2,3-trichloropropane-contaminated fumigants and nematocides (no information
is available to determine whether or not the soil fumigants and nematocides
currently manufactured contain 1,2,3-trichloropropane). Small amounts may be
released to the air during treatment of water containing
1,2,3-trichloropropane, because some of the chemical may be removed via
evaporative stripping from the water.

5.2.2 Water

Data on the release of 1,2,3-trichloropropane to environmental waters
are lacking. Based on the few data available, current releases to
environmental waters are expected to be relatively small. Releases to surface
water may have occurred through runoff of waste water from hazardous waste
sites containing 1,2,3-trichloropropane and runoff from farmland treated with
certain soil fumigants and nematocides that contain 1,2,3-trichloropropane.
Releases to surface and groundwater may have occurred as a result of the
improper disposal of 1,2,3-trichloropropane-containing industrial wastes or
wastes from its use in paint- and varnish-removers, cleaning and degreasing
agents, and maintenance reagents. Releases to groundwater may have occurred
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as a result of the chemical leaching through soil at waste sites and
agricultural soil treated with fumigants that contain the chemical. Small
amounts of the chemical may have entered surface waters as a result of washout
from 1,2,3-trichloropropane-contaminated air; however, some of the
1,2,3-trichloropropane removed from the atmosphere by washout is likely to
have re-entered the atmosphere by volatilization. The chemical was found in
groundwater at 0.71% of the sites in the Contract Laboratory Program
Statistical Database (CLPSD) at a geometric mean concentration of 57.3 µg/L
(CLPSD 1989). Note that the CLPSD includes data from both NPL and non-NPL
sites.

5.2.3 Soil

Data on releases of 1,2,3-trichloropropane to soils are sparse, which
makes a quantitative estimation of the magnitude of such releases impossible.
However, releases to soils are expected to be relatively small based upon the
available data. Releases to farmland soil have occurred as a result of the
use of certain soil fumigants and nematocides known to contain
1,2,3-trichloropropane as an impurity. No current information is available,
however, that indicates that these soil fumigants and nematocides still
contain 1,2,3-trichloropropane. Releases of the chemical to soil may have
occurred as a result of disposal of 1,2,3-trichloropropane-containing sewage
sludge from municipal sewage treatment plants (Jacobs and Zabik 1983). Very
small amounts of the chemical may be brought to the surface of the earth as a
result of washout from 1,2,3-trichloropropane-containing air; however, much of
the 1,2,3-trichloropropane removed from the atmosphere by washout may re-enter
the atmosphere by volatilization from near-surface soil. Land disposal of
wastes from its use in paint- and varnish-removers, cleaning and degreasing
agents, and cleaning and maintenance reagents may have released
1,2,3-trichloropropane to soil. The chemical was found in soil at 0.71% of
the sites in the CLPSD at a geometric mean concentration of 204 µg/kg (CLPSD
1989). Note that the CLPSD includes data from both NPL and non-NPL sites.

5.3 ENVIRONMENTAL FATE

5.3.1 Transport and Partitioning

No experimental or predictive data were located in the literature
regarding the transport of 1,2,3-trichloropropane in the atmosphere.
1,2,3-Trichloropropane is expected to exist in the atmosphere predominantly in
the vapor phase, based on its vapor pressure (Table 3-2) (Eisenreich et al.
1981; MacKay et al. 1982). The speculation that substantial amounts of
1,2,3-trichloropropane are not likely to be present in the particulate phase
indicates that dry deposition to the earth's surface will not be an important
removal process. Based upon its low water solubility and moderate vapor
pressure (Table 3-2), very small amounts of 1,2,3-trichloropropane present in
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air may be removed by wet deposition; however, much of the 1,2,3-trichloropropane
removed from the atmosphere by washout is likely to re-enter the
atmosphere by volatilization.

Based upon an estimated soil organic carbon partition coefficient (Koc)
of 98 (calculated from water solubility) (Lyman et al. 1982; Riddick et al.
1986), 1,2,3-trichloropropane is expected to display high mobility in soil
(Swann et al. 1983); therefore, it has the potential to leach into
groundwater. This predicted mobility is confirmed by the detection of
1,2,3-trichloropropane in groundwater from various locations (see
Section 5.4.2). The vapor pressure of 1,2,3-trichloropropane (3.1 mmHg at
25°C) (MacKay et al. 1982), and the calculated Henry's law constant
(3.17x10

-4
 atm-m

3
/mol at 25°C) (Lyman et al. 1982) suggest that volatilization

from either dry or moist soil to the atmosphere will be a significant
environmental process.

1,2,3-Trichloropropane in surface water is expected to volatilize
rapidly to the atmosphere. An experimental half-life of 56.1 minutes has been
measured for evaporation of 1,2,3-trichloropropane from a 1 ppm solution, with
a depth of 6.5 cm, stirred with a shallow pitch propeller at 200 rpm at 25°C
under still air (less than 0.2 mph air currents) (Dilling 1977). Using the
Henry's law constant, a half-life of 6.9 hours was calculated for evaporation
from a model river 1 m deep, flowing at 1 m/set, with a wind velocity of
3 m/set, and neglecting adsorption to sediment (Lyman et al. 1982). A
volatilization half-life of 3.5 days from a model pond can be estimated (EPA
1985). 1,2,3-Trichloropropane is not expected to significantly adsorb to
sediment and suspended organic matter based upon the estimated Koc of 98
(calculated from water solubility) (Lyman et al. 1982; Riddick et al. 1986).
It is also not expected to significantly bioconcentrate in fish and aquatic
organisms based upon an estimated bioconcentration factor (BCF) of 9.2
(calculated from log octanol-water partition coefficient (Kow) (EPA 1988b;
Lyman et al. 1982). No data were located to indicate a potential for
1,2,3-trichloropropane to biomagnify from lower to higher trophic states of
the food chain, but based upon the estimated BCF, this is not likely.

5.3.2 Transformation and Degradation

5.3.2.1 Air

The primary degradation process for 1,2,3-trichloropropane in the
atmosphere is expected to occur via gas-phase reaction with photochemically
produced hydroxyl radicals. The rate constant for this process is an
estimated 1.0475x10

-12
 cm

3
/molecule-sec (Atkinson 1987). This corresponds to a

half-life of 15.3 days at an estimated atmospheric concentration of 5x105

hydroxyl radicals/cm
3
. Direct photolysis of 1,2,3-trichloropropane is not
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expected to occur in the atmosphere because the chemical lacks a chromophore
that absorbs light at environmentally significant wavelengths (greater than
290 nm) (Silverstein et al. 1974).

5.3.2.2 Water

Degradation of 1,2,3-trichloropropane in natural waters is expected to
be a slow process. The chemical should volatilize from surface waters before
significant degradation can occur. Hydrolysis of 1,2,3-trichloropropane in
natural waters is not expected to be a significant removal process. The
measured neutral and base hydrolysis rate constants at 25°C are 1.8x10

-6
 hour-l

and 9.9x10
-4
 M

-1
 hour

-l
, respectively (EPA 1988c). These rate constants

correspond to a hydrolysis half-life of 44 years over a pH range of 5-9.
Direct photolysis of 1,2,3-trichloropropane is not expected to occur in
environmental waters because the chemical lacks a chromophore that absorbs
light at environmentally significant wavelengths (greater than 290 nm)
(Silverstein et al. 1974).

No studies were located regarding the biodegradation of
1,2,3-trichloropropane in natural waters. An aqueous screening study with
activated sewage sludge has indicated that 1,2,3-trichloropropane can be
removed by biological treatment processes and that at least part of the
removal was due to volatilization. However, this study cannot be used to
predict the biodegradability of this compound under natural conditions. Other
authors have observed that halogenated hydrocarbons, in general, and
especially those with multiple chlorine substitution, such as
1,1,2-trichloroethane and 1,1,2,2-tetrachloroethane, are recalcitrant towards
biodegradation (Kawasaki 1980; Tabak et al. 1981). No data concerning the
potential for anaerobic aqueous biodegradation of 1,2,3-trichloropropane were
found.

5.3.2.3 Soil

No data specifically regarding the degradation of 1,2,3-trichloropropane
in soil were found. However, it has been observed that 1,2-dichloropropane
will not significantly biodegrade in soil (Roberts and Stoydin 1976).
Therefore, 1,2,3-trichloropropane is expected to be even less biodegradable
because it contains an additional chlorine. The rate of 1,2,3-trichloropropane
loss from soil due to biodegradation may not be significant when compared with its
loss by volatilization and leaching from soil. 1,2,3-Trichloropropane will be lost
from the soil by evaporation (from both moist and dry near-surface soil) and by
leaching to groundwater before 1,2,3-trichloropropane will hydrolyze in soil.
Direct photolysis on the surface of soil will not occur.
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5.4 LEVELS MONITORED OR ESTIMATED IN THE ENVIRONMENT

5.4.1 Air

No data were located regarding the detection of 1,2,3-trichloropropane
in ambient air in the United States. Therefore, no estimate of U.S.
atmospheric levels of the chemical, including background levels, is possible.

5.4.2 Water

Limited data are available regarding the detection of
1,2,3-trichloropropane in environmental waters. It has been detected by one
of the sampling techniques at less than 0.2 µg/L in drinking water from the
Carrollton Water Plant in New Orleans, Louisiana, sampled during August, 1974;
however, since two of the three sampling techniques failed to detect the
compound, the significance of this detection is in question (Keith et al.
1976). 1,2,3-Trichloropropane has been qualitatively detected in the drinking
water of Cincinnati, Ohio, sampled during 1978 (EPA 1984), and Ames, Iowa, on
an unspecified date (EPA 1987). Data from the EPA STORET Data Base indicate
that 1,2,3-trichloropropane was found in 39% of 941 samples of groundwater at
a median concentration of 0.69 µg/L, at an average concentration of 1.0 µg/L,
and a range of trace (below unspecified detection limit) to 2.5 µg/L (STORET
1989). It has been found at concentrations ranging from 0.1 to 5.0 µg/L in
groundwater samples from California and Hawaii during small- and large-scale
retrospective studies of farmlands possibly treated with fumigants and
nematocides that contained 1,2,3-trichloropropane as an impurity (Cohen et al.
1986, 1987). The locations that had 1,2,3-trichloropropane-contaminated wells
included the island of Oahu, Hawaii, and the Central Valley of California.
Typical concentrations ranged from 0.2 to 2 µg/L. 1,2,3-Trichloropropane was
found in water from nine of nine wells in Oahu, Hawaii, sampled in 1983 and
1984 at maximum concentrations ranging from 0.30 to 2.8 µg/L (Oki and
Giambelluca 1987). The wells had been closed previously to drinking water use
due to contamination with other halogenated hydrocarbons.1,2,3-
Trichloropropane has been detected in groundwater from 2 of 10 sites in
an agricultural community in Suffolk County, New York, at concentrations of 6
and 10 µg /L (Lykins and Baier 1985).

1,2,3-Trichloropropane was qualitatively found in 1 of 30 water samples
from the Delaware, Schuylkill, and Lehigh Rivers, taken February 17-20, 1976
(DeWalle and Chian 1978). 1,2,3-Trichloropropane was qualitatively found in
water from Narragansett Bay, Rhode Island, sampled during the summers of 1979
and 1980, and the winters of 1980 and 1981 (Wakeham et al. 1983). Some
samples reportedly contained significant levels of the chemical. The chemical
was qualitatively detected in effluent from an advanced waste treatment plant
in Lake Tahoe, California, in 1974 (EPA 1984). The chemical was found in
groundwater at 0.71% of the sites in the CLPSD, which includes data from both
NPL and non-NPL sites, at a geometric mean concentration of 57.3 µg/L (CLPSD
1989). 1,2,3-Trichloropropane was found in 69 of 141 samples of sewage
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sludges from municipal sewage treatment plants in Michigan in 1980 (Jacobs and
Zabik 1983). The median and average concentrations of 1,2,3-trichloropropane
in the sludges were 0.352 and 1.07 mg/kg, respectively, and the range was
0.00459-19.5 mg/kg on a dry-weight basis.

5.4.3 Soil

Limited data are available regarding the detection of 1,2,3-trichloropropane
in soil samples. It has been found in soil samples from California and Hawaii
during small- and large-scale retrospective studies at levels typically ranging
from 0.2 to 2 ppb (Cohen et al. 1987). It was found at least 10 feet down in the
soil profiles in Hawaii. 1,2,3-Trichloropropane may be present in these soils as a
result of the use of dichloropropene (a soil fumigant and nematocide). 1,2,3-
Trichloropropane is used in the preparation of this nematocide and is an impurity
in the formulation of it (Baier et al. 1987). 1,2,3-Trichloropropane was not found
in any of the soil samples from the sites in the CLPSD (1988). The detection
of the chemical in the groundwater of hazardous waste sites, however, suggests
that it is released to soil at these sites. The chemical was found in soil at
0.71% of the sites of the CLPSD at a geometric mean concentration of 204 pg/L
(CLPSD 1989); the CLPSD includes data from both NPL and non-NPL sites.

5.4.4 Other Environmental Media

1,2,3-Trichloropropane has been qualitatively identified as a component
of ethylene dichloride-tar, a tarlike, oily waste byproduct of vinyl chloride
production that had been disposed of by dumping into the sea (Jensen et al.
1975). The chemical has been found in the volatile products from the thermal
oxidative degradation of the flame-retardant plasticizer, tris(dichloropropy1)
phosphate (Christos et al. 1977). No information was found that indicated
that 1,2,3-trichloropropane has been found in food. Because of the lack of
recent comprehensive monitoring data, the average daily intake of
i,2,3-trichloropropane and the relative significance of each source of
exposure cannot be determined.

5.5 GENERAL POPULATION AND OCCUPATIONAL EXPOSURE

There are not enough measured data to assess the general population's
exposure to this compound. The paucity of data may be the result of either a
lack of 1,2,3-trichloropropane contamination in the environment or a lack of
studies that attempt to identify and quantify the compound in the environment
using sufficiently sensitive techniques. Based upon the few data available,
the estimated transport and partitioning properties of the compound, and
information on production and use, the following estimations concerning
exposure can be made. A small part of the population may be exposed to very
low levels of 1,2,3-trichloropropane through the ingestion of contaminated
drinking water. Exposure to very low levels of 1,2,3-trichloropropane also
may occur through the inhalation of contaminated air; however, no monitoring
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data regarding the presence of 1,2,3-trichloropropane in the atmosphere in the
United States were located. General exposure to air containing low levels may
occur near chemical manufacturing facilities that produce 1,2,3-trichloropropane
and certain other chemicals, near 1,2,3-trichloropropane-containing
hazardous waste dumps, and farmlands treated with fumigants and nematocides
that contain 1,2,3-trichloropropane. No current information is available,
however, that indicates that 1,2,3-trichloropropane is still present in soil
fumigant formulations, and commercial manufacturing processes generally occur
in closed and tightly sealed systems (NIOSH 1981). Inhalation and dermal
exposure may occur during the use of 1,2,3-trichloropropane as a solvent and
extractive agent, in paint- and varnish-removers, in cleaning and degreasing
agents, and in cleaning and maintenance reagents, although there is no current
information that indicates that the compound is still used for these purposes
(Hawley 1981; NIOSH 1981). No data regarding the detection of
1,2,3-trichloropropane in humans in the United States were located.

According to the NOES conducted by NIOSH from 1981 to 1983, 492 workers
(of which 9 were women) were potentially exposed to 1,2,3-trichloropropane in
the workplace in 1980 (NIOSH 1989); however, no report of actual measured
exposure levels in any occupational situation in the United States was
located. The NOES database does not contain information on the frequency,
concentration, or duration of exposure of workers to any of the chemicals
therein. This survey provides only an estimate of the number of workers
potentially exposed to chemicals in the workplace. Occupational exposure to
1,2,3-trichloropropane is expected to be higher in facilities where the
chemical or products containing the chemical are used than in facilities that
produce 1,2,3-trichloropropane either directly or as a byproduct, since the
commercial manufacturing processes generally occur in closed and tightly
sealed systems (NIOSH 1981). Furthermore, exposure may result from procedures
that require direct handling of the material; these include purification,
formulation of products, sampling and quality control, packaging and storage,
leakage of equipment, startup and shutdown procedures, maintenance, cleanup,
spills, and other plant emergencies (NIOSH 1981).

5.6 POPULATIONS WITH POTENTIALLY HIGH EXPOSURES

Data regarding the presence of 1,2,3-trichloropropane in the environment
are lacking, which prevents the thorough assessment of the potential for high
exposure in various populations. Populations with potentially high exposure
to 1,2,3-trichloropropane will generally include those that may be exposed to
environmental contamination over long periods of time. These may include
populations exposed to low levels of 1,2,3-trichloropropane via inhalation of
contaminated air at or near both identified and unidentified
1,2,3-trichloropropane-containing waste disposal sites and landfills.
Children playing in and around these sites may also be dermally exposed to
soil containing 1,2,3-trichloropropane, although any 1,2,3-trichloropropane il
surface soil would be expected to volatilize or leach through the soil.
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Persons whose drinking water is derived from 1,2,3-trichloropropanecontaminated
groundwater or surface water for a long period of time may be
exposed to relatively high levels of 1,2,3-trichloropropane. Workers involved
in the manufacture or use of 1,2,3-trichloropropane or 1,2,3-
trichloropropanecontaining products may have the highest potential for exposure to
1,2,3-trichloropropane. Potentially high general population exposure may
occur during the use of 1,2,3-trichloropropane-containing products, such as
paint- and varnish-removers and cleaners, especially when they are used in
poorly ventilated areas such as in the cleaning of reactors. Exposure through
the manufacture or use of 1,2,3-trichloropropane-containing products may not
be significant, however, since current manufacturing processes generally occur
in closed and tightly sealed systems (NIOSH 1981) and no current information
indicates that 1,2,3-trichloropropane is still used for those purposes listed.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA as amended directs the Administrator of
ATSDR (in consultation with the Administrator of EPA and agencies and programs
of the Public Health Service) to assess whether adequate information on the
health effects of 1,2,3-trichloropropane is available. Where adequate
information is not available, ATSDR, in conjunction with the NTP, is required
to assure the initiation of a program of research designed to determine the
health effects (and techniques for developing methods to determine such health
effects) of 1,2,3-trichloropropane. The following categories of possible data
needs have been identified by a joint team of scientists from ATSDR, NTP, and EPA.
They are defined as substance-specific informational needs that, if met, would
reduce or eliminate the uncertainties of human health assessment. In the future,
the identified data needs will be evaluated and prioritized, and a substance-
specific research agenda will be proposed.

5.7.1 Data Needs

Physical and Chemical Properties. Physical and chemical property data
are essential for estimating the transport and partitioning of a chemical in
the environment. Many of the physical and chemical properties of
1,2,3-trichloropropane are available (Table 3-2) (Hawley 1981; HSDB 1989;
Mackay et al. 1982; McNeil1 1979; Riddick et al. 1986; Ruth 1986; Weast 1985;
Williams 1949). However, only estimated values are listed for the log Kow,
Koc, and BCF (Lyman et al. 1982). Since the log Kow was used to estimate the
Koc and BCF, an experimentally determined log Kow would lead to less
uncertainty in those estimated properties. Experimentally determined values
would remove any doubt regarding the reliability of these data, although the
techniques used for the estimations appear to be accurate.

Production, Import/Export, Use, and Disposal. Data regarding the
production methods for 1,2,3-trichloropropane are available (Bauer et al.
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1987; Hawley 1981; NIOSH 1981; SRI 1989; Williams 1949); however, data
regarding current production, import, and export volumes, and use patterns are
lacking. We do know that the chemical is currently produced (SRI 1989), but
not in what quantities or whether future production levels will increase, We
do not know if the chemical is widely used in the home, the environment, or in
the workplace, but it does not appear that such widespread use is likely. It
has not been found in food although foods may not have been tested for its
presence. Use, release, and disposal information is useful for determining
where environmental exposure to 1,2,3-trichloropropane may be high, and may
help in estimating whether exposure is likely, and therefore may help to
determine whether further toxicological studies are warranted. General data
are available regarding the methods of disposal of 1,2,3-trichloropropane
(HSDB 1989; Matsui et al. 1975), but information concerning the efficiencies
of these methods, as well as the amount disposed of by each method is lacking.
Specific disposal information, obtainable by polling industries or industry
organizations, may be useful for determining environmental burden and
potential concentrations where environmental exposures may be high. Rules and
regulations governing land disposal of 1,2,3-trichloropropane are known (EPA
1988a).

Environmental Fate. The environmental fate of 1,2,3-trichloropropane
remains unclear due to a lack of experimental data. We do not know where the
chemical partitions in the environment. However, based upon estimated
physical properties (Lyman et al. 1982), the chemical is expected to partition
into the atmosphere and groundwater (Swann et al. 1983). It has been shown
that the chemical leaches through soil (Cohen et al. 1986, 1987; Lykins and
Baier 1985; Oki and Giamelluca 1987; STORET 1989). It is estimated that it
can volatilize ,through near-surface soil and water to the atmosphere (EPA
1985; Lyman et al. 1982). Nothing definitive is known about the
biodegradability of the compound. The rate constant for reaction with
hydroxyl radicals in the atmosphere is an estimated value (Atkinson 1987), as
are significant partition coefficient values used in predicting the
environmental fate of the compound (EPA 1988b). Experimental data in these
areas would aid in assessing the ultimate environmental fate of
1,2,3-trichloropropane, which would, in turn aid in assessing its background
levels in the environment and levels of human exposure.

Bioavailability from Environmental Media. Studies have shown that
1,2,3-trichloropropane is absorbed through the lungs, gastrointestinal tract,
and skin of animals (see Section 2.3.1) (Alpert 1982; Clark 1977; Johannsen
et al. 1988; Sipes et al. 1982; Union Carbide 1958; Volp et al. 1984). This
indicates that it may be absorbed through the inhalation of contaminated air,
ingestion of contaminated water, food, and soil, and through dermal contact.
The amount of 1,2,3-trichloropropane that is bioavailable from each route is
not well documented, and no data were found for humans. Data on the
bioavailability of 1,2,3-trichloropropane would be helpful in assessing the
importance of environmental exposure levels.
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Food Chain Bioaccumulation. The estimated BCF for 1,2,3-trichloropropane
(EPA 1988b; Lyman et al. 1982) indicates that this compound would not
significantly bioconcentrate in plants, aquatic organisms, or animals. No
experimental data were found to support this conclusion. Information was
unavailable on the biomagnification of 1,2,3-trichloropropane in food chains.
Additional information on bioconcentration by plants, aquatic organisms, and
animals and biomagnification in terrestrial and aquatic food chains could be
helpful because it might help to indicate whether the chemical biomagnifies in
food chains and thereby poses a potential for significant exposure.
Biomagnification is not likely, however, based upon the estimated BCF.

Exposure Levels in Environmental Media. Limited data were available
regarding the levels of 1,2,3-trichloropropane in the environment (Baier et
al. 1987; CLPSD 1989; Cohen et al. 1986, 1987; Dewalle and Chian 1978; EPA
1984, 1987; Jacobs and Zabik 1983; Keith et al. 1976; Lykins and Baier 1985;
Oki and Giambelluca 1987; STORET 1989; Wakeham et al. 1983). Information on
exposure to 1,2,3-trichloropropane from environmental media would be useful,
especially from drinking water derived from groundwater downgradient from
1,2,3-trichloropropane-containing hazardous waste disposal sites and other
contaminated surface waters, air near facilities that make or use products
containing the compound, and soil at waste disposal sites. Data concerning
the presence of 1,2,3-trichloropropane in foods would also be useful in
assessing potential exposure.

Exposure Levels in Humans. No data have been found that indicate that
1,2,3-trichloropropane has been found in human samples of blood, urine, fat,
or breast milk. Furthermore, no biomarkers of exposure or effect have been
identified. Data on both workplace exposure and ambient environmental
exposure are sparse and outdated (NIOSH 1981; 1989). A detailed, recent
database of exposure would be helpful in determining the current exposure
levels, thus allowing estimation of the average daily dose associated with
various scenarios such as living near a hazardous waste disposal site,
drinking contaminated drinking water, or working in a contaminated workplace.
This database of exposure may be very useful if current use patterns, for
which information is not available, warrant it.

Exposure Registries. No exposure registries for 1,2,3-trichloropropane
were located. This compound is not currently one of the compounds for which a
subregistry has been established in the National Exposure Registry. The
compound will be considered in the future when chemical selection is made for
subregistries to be established. The information that is amassed in the
National Exposure Registry facilitates the epidemiological research needed to
assess adverse health outcomes that may be related to the exposure to this
compound.
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5.7.2 On-going Studies

Remedial investigations and feasibility studies conducted at the eight
NPL sites known to be contaminated with 1,2,3-trichloropropane will add to the
available database on exposure levels in environmental media, exposure levels
in humans, and exposure registries and will increase the current knowledge
regarding transport and transformation of 1,2,3-trichloropropane in the
environment.

As part of the Third National Health and Nutrition Evaluation Survey
(NHANES III), the Environmental Health Laboratory Sciences Division of the
Center for Environmental Health and Injury Control, Centers for Disease
Control, will be analyzing human blood samples for 1,2,3-trichloropropane and
other volatile organic compounds. These data will indicate the frequency of
occurrence and background levels of these compounds in the general population.

No other on-going studies were located.
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The purpose of this chapter is to describe the analytical methods that
are available for detecting and/or measuring and monitoring 1,2,3-trichloropropane
in environmental media and in biological samples. The intent is not
to provide an exhaustive list of analytical methods that could be used to
detect and quantify 1,2,3-trichloropropane. Rather, the intention is to
identify well-established methods that are used as the standard methods of
analysis. Many of the analytical methods used to detect 1,2,3-trichloropropane
in environmental samples are the methods approved by federal agencies
such as EPA and the National Institute for Occupational Safety and Health
(NIOSH). Other methods presented in this chapter are those that are approved
by groups such as the Association of Official Analytical Chemists (AOAC) and
the American Public Health Association (APHA). Additionally, analytical
methods are included that refine previously used methods to obtain lower
detection limits, and/or to improve accuracy and precision.

6.1 BIOLOGICAL MATERIALS

No completed studies were located in the literature that reported the
analysis of 1,2,3-trichloropropane in human biological matrices. Methods were
located, however, for the analysis of the compound in rat biological matrices.
These methods are listed in Table 6-l. With suitable modifications, the
methods used to detect this chemical in animal samples may apply generally to
its determination in human biological samples. Section 6.2 includes a
discussion of the methods that may be most sensitive for the determination of
1,2,3-trichloropropane concentrations in environmental samples, including
advantages and disadvantages of the commonly used methods. Initial testing to
determine minimum detection limits, recovery, accuracy, and precision of the
particular, suitably modified methods is necessary to gauge the applicability
of the methods used to detect 1,2,3-trichloropropane in animal biological
samples for the chemical's determination in human biological samples.

6.2 ENVIRONMENTAL SAMPLES

Methods for analyzing 1,2,3-trichloropropane in environmental samples
are presented in Table 6-2. All of the methods listed use either adsorption
on a sorption column (air samples) or purge-and-trap methods (solid and liquid
samples), followed by thermal desorption and some form of gas chromatography
(GC) with an appropriate detector as the analytical quantification technique.
Purge-and-trap methods involve the purging of the vapor from the sample or its
suspension in water with an inert gas and the trapping of the desorbed vapors
in a sorbent trap. Particular care must be taken in sampling and storage of
samples in view of the compound's high volatility. Although 1,2,3-trichloropropane
was listed as a chemical that could be determined using the listed techniques,
significant factors such as the detection limit and percent recovery were not
reported for this chemical. Both halogen-specific detection (e.g., Hall
electrolytic conductivity detectors) and mass spectrometry (MS) provide excellent
detection limits (EPA 1986a; Ho 1989;
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Lopez-Avila et al. 1987; Ramus et al. 1984). An advantage of halogenspecific
detectors is that they are very sensitive and specific to halogen
compounds. MS, on the other hand, provides additional confirmation of the
identity of a compound through its ion fragment patterns. High-resolution gas
chromatography (HRGC) with capillary columns coupled with MS provides better
resolution and increased sensitivity for volatile compounds than packed
columns. In this method, desorbed compounds are cryogenically trapped onto
the head of the capillary column. This HRGC-MS method overcomes some common
problems involved in analyses of excessively complex samples, samples with
large ranges of concentrations, and samples that also contain nonvolatile
compounds (Dreisch and Munson 1983; EPA 1986a).

6.3 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA as amended directs the Administrator of
ATSDR (in consultation with the Administrator of EPA and agencies and programs
of the Public Health Service) to assess whether adequate information on the
health effects of 1,2,3-trichloropropane is available. Where adequate
information is not available, ATSDR, in conjunction with the NTP, is required
to assure the initiation of a program of research designed to determine the
health effects (and techniques for developing methods to determine such health
effects) of 1,2,3-trichloropropane.

The following categories of possible data needs have been identified by
a joint team of scientists from ATSDR, NTP, and EPA. They are defined as
substance-specific informational needs that, if met, would reduce or eliminate
the uncertainties of human health assessment. In the future, the identified
data needs will be evaluated and prioritized, and a substance-specific
research agenda will be proposed.

6.3.1 Data Needs

Methods for Determining Biomarkers of Exposure and Effect. No
biomarker, other than possibly 1,2,3-trichloropropane itself, that can be
associated quantitatively with exposure to 1,2,3-trichloropropane has been
identified (see Section 2.5). Even the compound itself may not be a
quantitative biomarker of exposure because the levels found have not been
proven to qualitatively reflect exposure levels. Nevertheless, there are
methods for analyzing 1,2,3-trichloropropane in most of the biological
matrices for the rat, although important information such as detection limits
and recoveries was not reported (Sipes et al. 1982). These methods may be
sufficient for the analysis of human biological matrices.

No biomarkers have been identified that can be associated quantitatively
with effects caused by exposure to 1,2,3-trichloropropane. Therefore, methods
for biomarkers of effects are not currently available.
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Methods for Determining Parent Compounds and Degradation Products in
Environmental Media. Analytical methods for determining 1,2,3-trichloropropane in
contaminated air, water, soil, liquid and solid waste, sewage sludge, and citrus
fruits are available (EPA 1986a, 1986b; Ho 1989; Lopez-Avila et al. 1987; NIOSH
1987; Tonogai et al. 1986). No methods were found for the determination of 1,2,3-
trichloropropane in sediments. Most of the methods used for environmental samples,
however, did not report detection limits, recovery, accuracy, and precision for
1,2,3-trichloropropane. Knowledge of these factors, as well as the
development of alternative methods of analysis, would help in estimating the
potential for human exposure to 1,2,3-trichloropropane. No information was
found regarding degradation products of 1,2,3-trichloropropane. Consequently,
no comment regarding the availability of analytical methods for determining
degradation products can be made.

6.3.2 On-going Studies

The Environmental Health Laboratory Sciences Division of the Center for
Environmental Health and Injury Control, Centers for Disease Control, is
developing methods for analyzing 1,2,3-trichloropropane and other volatile
organic compounds in blood. These methods use high resolution gas
chromatography and magnetic sector mass spectrometry, which gives detection
limits in the low ppt (parts per trillion) range.
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7. REGULATIONS AND ADVISORIES

National regulations and guidelines pertinent to human exposure to
1,2,3-trichloropropane are summarized in Table 7-l. Guidance from the World
Health Organization and the International Agency for Research on Cancer is not
available.
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Acute Exposure -- Exposure to a chemical for a duration of 14 days or less, as
specified in the Toxicological Profiles.

Adsorption Coefficient (Koc) -- The ratio of the amount of a chemical adsorbed
per unit weight of organic carbon in the soil or sediment to the concentration
of the chemical in solution at equilibrium.

Adsorption Ratio (Kd) -- The amount of a chemical adsorbed by a sediment or
soil (i.e., the solid phase) divided by the amount of chemical in the solution
phase, which is in equilibrium with the solid phase, at a fixed solid/solution
ratio. It is generally expressed in micrograms of chemical sorbed per gram of
soil or sediment.

Bioconcentration Factor (BCF) -- The quotient of the concentration of a
chemical in aquatic organisms at a specific time or during a discrete time
period of exposure divided by the concentration in the surrounding water at
the same time or during the same period.

Cancer Effect Level (CEL) -- The lowest dose of chemical in a study, or group
of studies, that produces significant increases in the incidence of cancer (or
tumors) between the exposed population and its appropriate control.

Carcinogen -- A chemical capable of inducing cancer.

Ceiling Value -- A concentration of a substance that should not be exceeded,
even instantaneously.

Chronic Exposure -- Exposure to a chemical for 365 days or more, as specified
in the Toxicological Profiles.

Developmental Toxicity -- The occurrence of adverse effects on the developing
organism that may result from exposure to a chemical prior to conception
(either parent), during prenatal development, or postnatally to the time of
sexual maturation. Adverse developmental effects may be detected at any point
in the life span of the organism.

Embryotoxicity and Fetotoxicity -- Any toxic effect on the conceptus as a
result of prenatal exposure to a chemical; the distinguishing feature between
the two terms is the stage of development during which the insult occurred.
The terms, as used here, include malformations and variations, altered growth,
and in utero death.

EPA Health Advisory -- An estimate of acceptable drinking water levels for a
chemical substance based on health effects information. A health advisory is
not a legally enforceable federal standard, but serves as technical guidance
to assist federal, state, and local officials.
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Immediately Dangerous to Life or Health (IDLH) -- The maximum environmental
concentration of a contaminant from which one could escape within 30 min
without any escape-impairing symptoms or irreversible health effects.

Intermediate Exposure -- Exposure to a chemical for a duration of 15-364 days
as specified in the Toxicological Profiles.

Immunologic Toxicity -- The occurrence of adverse effects on the immune system
that may result from exposure to environmental agents such as chemicals.

In vitro -- Isolated from the living organism and artificially maintained, as
in a test tube.

In vivo -- Occurring within the living organism.

Lethal Concentration(Lo) (LCLo) -- The lowest concentration of a chemical in
air which has been reported to have caused death in humans or animals.

Lethal Concentration(50) (LC50) -- A calculated concentration of a chemical in
air to which exposure for a specific length of time is expected to cause death
in 50% of a defined experimental animal population.

Lethal Dose(Lo) (LDLo) -- The lowest dose of a chemical introduced by a route
other than inhalation that is expected to have caused death in humans or
animals.

Lethal Dose(50)(LD50) -- The dose of a chemical which has been calculated to
cause death in 50% of a defined experimental animal population.

Lethal Time(50) (LT50) -- A calculated period of time within which a specific
concentration of a chemical is expected to cause death in 50% of a defined
experimental animal population.

Lowest-Observed-Adverse-Effect Level (LOAEL) -- The lowest dose of chemical in
a study, or group of studies, that produces statistically or biologically
significant increases in frequency or severity of adverse effects between the
exposed population and its appropriate control.

Malformations -- Permanent structural changes that may adversely affect
survival, development, or function.

Minimal Risk Level -- An estimate of daily human exposure to a chemical that
is likely to be without an appreciable risk of deleterious effects
(noncancerous) over a specified duration of exposure.

Mutagen -- A substance that causes mutations. A mutation is a change in the
genetic material in a body cell. Mutations can lead to birth defects,
miscarriages, or cancer.
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Short-Term Exposure Limit (STEL) -- The maximum concentration to which workers
can be exposed for up to 15 min continually. No more than four excursions are
allowed per day, and there must be at least 60 min between exposure periods.
The daily TLV-TWA may not be exceeded.

Target Organ Toxicity -- This term covers a broad range of adverse effects on
target organs or physiological systems (e.g., renal, cardiovascular) extending
from those arising through a single limited exposure to those assumed over a
lifetime of exposure to a chemical.

Teratogen -- A chemical that causes structural defects that affect the
development of an organism.

Threshold Limit Value (TLV) -- A concentration of a substance to which most
workers can be exposed without adverse effect. The TLV may be expressed as a
TWA, as a STEL, or as a CL.

Time-Weighted Average (TWA) -- An allowable exposure concentration averaged
over a normal 8-hour workday or 40-hour workweek.

Toxic Dose (TD50) -- A calculated dose of a chemical, introduced by a route
other than inhalation, which is expected to cause a specific toxic effect in
50% of a defined experimental animal population.

Uncertainty Factor (UF) -- A factor used in operationally deriving the RfD
from experimental data. UFs are intended to account for (1) the variation in
sensitivity among the members of the human population, (2) the uncertainty in
extrapolating animal data to the case of human, (3) the uncertainty in
extrapolating from data obtained in a study that is of less than lifetime
exposure, and (4) the uncertainty in using LOAEL data rather than NOAEL data.
Usually each of these factors is set equal to 10.
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USER'S GUIDE

Chapter 1

Public Health Statement

This chapter of the profile is a health effects summary written in nontechnical
language. Its intended audience is the general public especially people living
in the vicinity of a hazardous waste site or substance release. 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 substance.

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-l and 2-2) are used to summarize health
effects by duration of exposure and endpoint and to illustrate graphically levels
of exposure associated with those effects. All entries in these tables and
figures represent studies that provide reliable, quantitative estimates of
No-Observed-Adverse-Effect Levels (NOAELs), Lowest-Observed- Adverse-Effect
Levels (LOAELs) for Less Serious and Serious health effects, or Cancer Effect
Levels (CELs). In addition, these tables and figures illustrate 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. The LSE tables and
figures can be used 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.

The legends presented below demonstrate the application of these tables and
figures. A representative example 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.

LEGEND

See LSE Table 2-l

(1). Route of Exposure One of the first considerations when reviewing the
     toxicity of a substance using these tables and figures should be the
      relevant and appropriate route of exposure. When sufficient data exist,
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three LSE tables and two LSE figures are presented in the document. The
three LSE tables present data on the three principal routes of exposure,
i.e., inhalation, oral, and dermal (LSE Table 2-1, 2-2, and 2-3,
respectively). LSE figures are limited to the inhalation (LSE Figure 2-l)
and oral (LSE Figure 2-2) routes.

(2). Exposure Duration Three exposure periods: acute (14 days or less);
intermediate (15 to 364 days); and chronic (365 days or more) are
presented within each route of exposure. In this example, an inhalation
study of intermediate duration exposure is reported.

(3).  Health Effect The major categories of health effects included in
LSE tables and figures are death, systemic, immunological,
neurological, developmental, reproductive, and cancer. NOAELs and
LOAELs can be reported in the tables and figures for all effects but
cancer. Systemic effects are further defined in the "System" column
of the LSE table.

(4).  Key to Figure Each key number in the LSE table links study information
to one or more data points using the same key number in the corresponding
LSE figure. In this example, the study represented by key number 18 has
been used to define a NOAEL and a Less Serious LOAEL (also see the two
'18r" data points in Figure 2-l).

(5).  Species The test species, whether animal or human, are identified in this
      column.

(6).  Exposure Frequency/Duration The duration of the study and the weekly and
daily exposure regimen are provided in this column. This permits
comparison of NOAELs and LOAELs from different studies. In this case (key
number 18), rats were exposed to [substance x] via inhalation for 13
weeks, 5 days per week, for 6 hours per day.

(7).  System This column further defines the systemic effects. These systems
include: respiratory, cardiovascular, gastrointestinal, hematological,
musculoskeletal, hepatic, renal, and dermal/ocular. "Other" refers to any
systemic effect (e.g., a decrease in body weight) not covered in these
systems. In the example of key number 18, one systemic effect
(respiratory) was investigated in this study.

(8).  NOAEL A No-Observed-Adverse-Effect Level (NOAEL) is the highest exposure
level at which no harmful effects were seen in the organ system studied.
Key number 18 reports a NOAEL of 3 ppm for the respiratory system which
was used to derive an intermediate exposure, inhalation MRL of 0.005 ppm
(see footnote "c").

(9).  LOAEL A Lowest-Observed-Adverse-Effect Level (LOAEL) is the lowest
exposure Level used in the study that caused a harmful health effect.
LOAELs have been classified into "Less Serious" and "Serious" effects.
These distinctions help readers identify the levels of exposure at which
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adverse health effects first appear and the gradation of effects with
increasing dose. A brief description of the specific end point used to
quantify the adverse effect accompanies the LOAEL. The "Less Serious"
respiratory effect reported in key number 18 (hyperplasia) occurred at a
LOAEL of 10 ppm.

(10). Reference The complete reference citation is given in Chapter 8 of the
      profile.

(11). CEL A Cancer Effect Level (CEL) is the lowest exposure level associated
with the onset of carcinogenesis in experimental or epidemiological
studies. CELs are always considered serious effects. The LSE tables and
figures do not contain NOAELs for cancer, but the text may report doses
which did not cause a measurable increase in cancer.

(12). Footnotes Explanations of abbreviations or reference notes for data in
the LSE tables are found in the footnotes. Footnote "c" indicates the
NOAEL of 3 ppm in key number 18 was used to derive an MRL of 0.005 ppm.

LEGEND

See LSE Figure 2-1

LSE figures graphically illustrate the data presented in the corresponding LSE
tables. Figures help the reader quickly compare health effects according to
exposure levels for particular exposure duration.

(13). Exposure Duration The same exposure periods appear as in the LSE table.
In this example, health effects observed within the intermediate and
chronic exposure periods are illustrated.

(14).  Health Effect These are the categories of health effects for which
reliable quantitative data exist. The same health effects appear in the
LSE table.

(15). Levels Of Exposure Exposure levels for each health effect in the LSE
tables are graphically displayed in the LSE figures. Exposure levels are
reported on the log scale "y" axis. Inhalation exposure is reported in
mg/m3 or ppm and oral exposure is reported in mg/kg/day.

(16). NOAEL In this example, 18r NOAEL is the critical end point for which an
intermediate inhalation exposure MRL is based. As you can see from the
LSE figure key, the open-circle symbol indicates a NOAEL for the test
species (rat). The key number 18 corresponds to the entry in the LSE
table. The dashed descending arrow indicates the extrapolation from the
exposure level of 3 ppm (see entry 18 in the Table) to the MRL of 0.005
ppm (see footnote "b" in the LSE table).

(17). CEL Key number 38r is one of three studies for which Cancer Effect Levels
(CELs) were derived. The diamond symbol refers to a CEL for the test
species (rat). The number 38 corresponds to the entry in the LSE table.
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(18). Estimated Upper-Bound Human Cancer Risk Levels This is the range
associated with the upper-bound for lifetime cancer risk of 1 in 10,000
to 1 in10,000,000. These risk levels are derived from EPA's Human Health
Assessment Group's upper-bound estimates of the slope of the cancer dose
response curve at low dose levels (q1*).

(19). Key to LSE Figure The Key explains the abbreviations and symbols used in
      the figure.
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Chapter 2 (Section 2.4)

Relevance to Public Health

The Relevance to Public Health section provides a health effects summary based
on evaluations of existing toxicological, epidemiological, and toxicokinetic
information. This summary is designed to present interpretive, weight-of-evidence
discussions for human health end points by addressing the following questions.

1. What effects are known to occur in humans?

2 . What effects observed in animals are likely to be of concern to
humans?

3 . What exposure conditions are likely to be of concern to humans,
especially around hazardous waste sites?

The section discusses health effects by end point. Human data are presented
first, then animal data. Both are organized by route of exposure (inhalation,
oral, and dermal) and by duration (acute, intermediate, and chronic). In vitro
data and data from parenteral routes (intramuscular, intravenous, subcutaneous,
etc.) are also considered in this section. If data are located in the
scientific literature, a table of genotoxicity information is included.

The carcinogenic potential of the profiled substance is qualitatively evaluated,
when appropriate, using existing toxicokinetic, genotoxic, and carcinogenic data.
ATSDR does not currently assess cancer potency or perform cancer risk
assessments. MRLs for noncancer end points if derived, and the end points from
which they were derived are indicated and discussed in the appropriate
section(s).

Limitations to existing scientific literature that prevent a satisfactory
evaluation of the relevance to public health are identified in the Identification
of Data Needs section.

Interpretation of Minimal Risk Levels

Where sufficient toxicologic information was available, MRLs were derived. MRLs
are specific for route (inhalation or oral) and duration (acute, intermediate,
or chronic) of exposure. Ideally, MRLs can be derived from all six exposure
scenarios (e.g., Inhalation - acute, -intermediate, -chronic; Oral - acute, -
intermediate, - chronic). These MRLs are not meant to support regulatory action,
but to aquaint health professionals with exposure levels at which adverse health
effects are not expected to occur in humans. They should help physicians and
public health officials determine the safety of a community living near a
substance emission, given the concentration of a contaminant in air or the
estimated daily dose received via food or water. MRLs are based largely on
toxicological studies in animals and on reports of human occupational exposure.
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MRL users should be familiar with the toxicological information on which the
number is based. Section 2.4, "Relevance to Public Health," contains basic
information known about the substance. Other sections such as 2.6, "Interactions
with Other Chemicals" and 2.7, "Populations that are Unusually Susceptible"
provide important supplemental information.

MRL users should also understand the MRL derivation methodology. MRLs are
derived using a modified version of the risk assessment methodology used by the
Environmental Protection Agency (EPA) (Barnes and Dourson, 1988; EPA 1989a) to
derive reference doses (RfDs) for lifetime exposure.

To derive an MRL, ATSDR generally selects the end point which, in its best
judgement, represents the most sensitive human health effect for a given exposure
route and duration. ATSDR cannot make this judgement or derive an MRL unless
information (quantitative or qualitative) is available for all potential effects
(e.g., systemic, neurological, and developmental). In order to compare NOAELs
and LOAELs for specific end points, all inhalation exposure levels are adjusted
for 24hr exposures and all intermittent exposures for inhalation and oral routes
of intermediate and chronic duration are adjusted for continous exposure (i.e.,
7 days/week). If the information and reliable quantitative data on the chosen
end point are available, ATSDR derives an MRL using the most sensitive species
(when information from multiple species is available) with the highest NOAEL that
does not exceed any adverse effect levels. The NOAEL is the most suitable end
point for deriving an MRL. When a NOAEL is not available, a Less Serious LOAEL
can be used to derive an MRL, and an uncertainty factor (UF) of 10 is employed.
MRLs are not derived from Serious LOAELs. Additional uncertainty factors of 10
each are used for human variability to protect sensitive subpopulations (people
who are most susceptible to the health effects caused by the substance) and for
interspecies variability (extrapolation from animals to humans). In deriving an
MRL, these individual uncertainty factors are multiplied together. The product
is then divided into the adjusted inhalation concentration or oral dosage
selected from the study. Uncertainty factors used in developing a
substance-specific MRL are provided in the footnotes of the LSE Tables.
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PEER REVIEW

A peer review panel was assembled for 1,2,3-trichloropropane. The panel
consisted of the following members: Dr. Hugh Farber, Private Consultant,
Midland, MI; Dr. I.G. Sipes, Professor and Head, Department of Toxicology,
University of Arizona, Tucson, AZ; and Dr. Shane Que Hee, Associate Professor,
School of Public Health, University of California, Los Angeles, CA. These
experts collectively have knowledge of 1,2,3-trichloropropane's physical and
chemical properties, toxicokinetics, key health end points, mechanisms of
action, human and animal exposure, and quantification of risk to humans. All
reviewers were selected in conformity with the conditions for peer review
specified in the Comprehensive Environmental Response, Compensation, and
Liability Act of 1986, Section 104.

Scientists from the Agency for Toxic Substances and Disease Registry
(ATSDR) have reviewed the peer reviewers' comments and determined which
comments will be included in the profile. A listing of the peer reviewers'
comments not incorporated in the profile, with a brief explanation of the
rationale for their exclusion, exists as part of the administrative record for
this compound. A list of databases reviewed and a list of unpublished
documents cited are also included in the administrative record.

The citation of the peer review panel should not be understood to imply
its approval of the profile's final content. The responsibility for the
content of this profile lies with the ATSDR.

*U.S. Government Printing Office: 1992-638-236.
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