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5. POTENTI AL FOR HUVMAN EXPOSURE
5.1 OVERVI EW

1,2,3-Trichl oropropane is a man-nade chemical that is present in the
environnent as a result of anthropogenic activity. Releases to the
environnent are likely to occur as a result of its manufacture, fornulation
and use as a solvent and extractive agent, paint- and varni sh-renover,
cl eani ng and degreasi ng agent, cleaning and nai ntenance reagent, and chem ca
i nternedi ate (HSDB 1989). Rel eases may occur as a result of the disposal of
wast es from production of 1,2,3-trichloropropane and di sposal of products that
contain the chenical, especially at hazardous waste sites that received
1,2, 3-trichl oropropane-contai ni ng wastes. Release to soil can occur through
the use of certain soil fumi gants and nenatoci des that are known to contain
1,2,3-trichloropropane as an inpurity and through the di sposal of
1,2,3-trichl oropropane-contai ni ng sewage sl udge from nuni ci pal sewage
treatment plants.

In anmbient air, the primary renoval process is expected to be the vaporphase
reaction with photochemically generated hydroxyl radicals. In surface
waters, the primary renoval process is likely to be volatilization. In soil
the primary renoval processes are volatilization fromnear-surface soil and
| eaching to groundwater. Aerobic biodegradation is probably a slow process in
natural waters and soil. It may persist in groundwater for a relatively |long
time.

Data regardi ng the concentrations of 1,2,3-trichloropropane in the
environnent are limted, but concentrations should not be |arge except in case
of an accidental spill. It has been found at low levels in the United States
in a fewrivers and bays, drinking water, groundwater, and hazardous waste
sites. The EPA has identified 1,177 NPL sites. 1,2,3-Trichloropropane has
been found at eight of the sites evaluated for the presence of this chemical
However, we do not know how many of the 1,177 NPL sites have been eval uated
for this chemcal. As nore sites are evaluated by EPA, the nunber nay change.
The frequency of these sites within the United States can be seen in
Figure 5.1.

The general popul ation can be exposed to |low | evels of 1,2, 3-
trichl oropropane nainly by ingesting contam nated water. Menbers of the genera
popul ation living near waste sites that contain 1,2, 3-trichl oropropane may be
exposed to low levels of 1,2,3-trichloropropane in their drinking water if they
obtain their household water froma well. Additional exposure may occur through
the inhal ati on of contaminated air, especially for those who |ive near facilities
that manufacture or use 1,2,3-trichloropropane or at treatnent or disposa
facilities. Inhalation and dernmal exposure nmay occur during the use of consuner
products containing 1,2,3-trichloropropane, such as certain paint renovers. It is
difficult to assess the extent of general popul ation and occupati onal exposure
because data are | acking. However, significant exposure to 1,2,3-trichloropropane
may be unlikely because the conmpound may no | onger be used for purposes other than
a chenical internediate, and current
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manuf acturi ng processes generally occur in closed and tightly seal ed systens
(NIOSH 1981). The National Cccupational Exposure Survey (NOES) conducted by
NI OSH from 1981 to 1983 statistically estimated that 492 workers are
potentially exposed to 1,2,3-trichloropropane in the United States. The NOES
dat abase does not contain information on the frequency, concentration, or
duration of exposure of workers to any of the chenicals listed therein. This
summary provides only estimtes of the nunber of workers potentially exposed
to chemicals in the workplace. Cccupational exposure probably results from

i nhal ati on and dermal contact.

5.2 RELEASES TO THE ENVI RONMENT
5.2.1 Air

Data on releases of 1,2,3-trichloropropane to the atnosphere are
| acki ng. Based on the few data available, current releases to the air are
expected to be relatively small. M nor rel eases may have occurred as exhaust,
stack, and fugitive emissions fromits manufacture, formulation, and use as a
solvent (HSDB 1989). 1,2,3-Trichloropropane nmay have been rel eased in the
past into the air as a result of its use as a paint- and varni sh-renover, a
degreasi ng agent, and a cl eani ng and nmi nt enance reagent (Haw ey 1981; N OSH
1981). No information was found that indicates that 1,2,3-trichloropropane is
still used for these purposes today. Very snall anmounts nmay be rel eased
during its use as a chemical internediate and as a result of its formation
during the synthesis of other organic chenicals (see Section 4.1).
Vol atilization fromcontam nated surface waters, effluent waters, and near-
surface soils nay al so be mnor atnospheric sources of this conpound. This
i ncludes volatilization fromidentified and unidentified hazardous waste dunps
that contain 1,2,3-trichloropropane and fromfarm and treated with
1,2, 3-trichl oropropane-contani nated fumi gants and nemat oci des (no i nfornmation
is available to deternine whether or not the soil fum gants and nematoci des
currently manufactured contain 1,2,3-trichloropropane). Small anmounts may be
rel eased to the air during treatnent of water containing
1,2,3-trichl oropropane, because sone of the chemi cal may be renoved via
evaporative stripping fromthe water

5.2.2 Water

Data on the release of 1,2,3-trichloropropane to environnmental waters
are | acking. Based on the few data avail able, current releases to
environnental waters are expected to be relatively small. Rel eases to surface
wat er may have occurred through runoff of waste water from hazardous waste
sites containing 1,2,3-trichloropropane and runoff fromfarm and treated with
certain soil fum gants and nematoci des that contain 1,2, 3-trichl oropropane.
Rel eases to surface and groundwater may have occurred as a result of the
i mproper disposal of 1,2,3-trichloropropane-containing industrial wastes or
wastes fromits use in paint- and varni sh-renovers, cleaning and degreasing
agents, and nai ntenance reagents. Rel eases to groundwater may have occurred
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as a result of the chem cal |eaching through soil at waste sites and
agricultural soil treated with funigants that contain the chem cal. Snall
amounts of the chem cal may have entered surface waters as a result of washout
from1, 2,3-trichl oropropane-contam nated air; however, sone of the
1,2,3-trichl oropropane renmoved fromthe atnmosphere by washout is likely to
have re-entered the atnosphere by volatilization. The chenical was found in
groundwater at 0.71% of the sites in the Contract Laboratory Program
Statistical Database (CLPSD) at a geonetric nean concentration of 57.3 ug/L
(CLPSD 1989). Note that the CLPSD includes data from both NPL and non- NPL
sites.

5.2.3 Soi

Data on releases of 1,2,3-trichloropropane to soils are sparse, which
makes a quantitative estimation of the nagnitude of such rel eases inpossible.
However, releases to soils are expected to be relatively small based upon the
avail abl e data. Rel eases to farm and soil have occurred as a result of the
use of certain soil fumigants and nenatoci des known to contain
1,2,3-trichloropropane as an inmpurity. No current information is avail able,
however, that indicates that these soil funm gants and nenmatoci des stil
contain 1,2, 3-trichl oropropane. Rel eases of the chemi cal to soil may have
occurred as a result of disposal of 1,2,3-trichloropropane-containing sewage
sl udge from muni ci pal sewage treatment plants (Jacobs and Zabi k 1983). Very
smal | amounts of the chemi cal nay be brought to the surface of the earth as a
result of washout from 1, 2,3-trichloropropane-containing air; however, nuch of
the 1,2,3-trichl oropropane renoved fromthe atnnosphere by washout nay re-enter
t he atnosphere by volatilization fromnear-surface soil. Land di sposal of
wastes fromits use in paint- and varni sh-removers, cleaning and degreasing
agents, and cl eaning and nai ntenance reagents nay have rel eased
1,2,3-trichloropropane to soil. The chenical was found in soil at 0.71% of
the sites in the CLPSD at a geonetric nmean concentration of 204 pg/ kg (CLPSD
1989). Note that the CLPSD includes data fromboth NPL and non-NPL sites.

5.3 ENVI RONVENTAL 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 atnosphere.
1,2,3-Trichl oropropane is expected to exist in the atnosphere predom nantly in
t he vapor phase, based on its vapor pressure (Table 3-2) (Eisenreich et al
1981; MacKay et al. 1982). The specul ation that substantial anmounts of
1,2,3-trichloropropane are not likely to be present in the particul ate phase
i ndicates that dry deposition to the earth's surface will not be an inportant
renoval process. Based upon its | ow water solubility and noderate vapor
pressure (Table 3-2), very small anounts of 1,2,3-trichloropropane present in
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air may be renmoved by wet deposition; however, rmuch of the 1,2,3-trichl oropropane
renoved fromthe at nosphere by washout is likely to re-enter the
at nosphere by volatilization.

Based upon an estinated soil organic carbon partition coefficient (K,)
of 98 (calculated fromwater solubility) (Lyman et al. 1982; Riddick et al
1986), 1,2,3-trichloropropane is expected to display high nobility in soi
(Swann et al. 1983); therefore, it has the potential to leach into
groundwater. This predicted nobility is confirned by the detection of
1,2,3-trichl oropropane in groundwater fromvarious |ocations (see
Section 5.4.2). The vapor pressure of 1,2,3-trichloropropane (3.1 mtHg at
25°C) (MacKay et al. 1982), and the cal culated Henry's | aw const ant
(3.17x10* atm m/ ol at 25°C) (Lyman et al. 1982) suggest that volatilization
fromeither dry or noist soil to the atnosphere will be a significant
envi ronnent al process.

1,2,3-Trichl oropropane in surface water is expected to volatilize
rapidly to the atnosphere. An experinental half-life of 56.1 minutes has been
neasured for evaporation of 1,2,3-trichloropropane froma 1 ppmsolution, with
a depth of 6.5 cm stirred with a shallow pitch propeller at 200 rpmat 25°C
under still air (less than 0.2 nph air currents) (Dilling 1977). Using the
Henry's |l aw constant, a half-life of 6.9 hours was cal cul ated for evaporation
froma nodel river 1 mdeep, flowing at 1 mset, with a wind velocity of
3 mset, and neglecting adsorption to sedinent (Lynan et al. 1982). A
vol atilization half-life of 3.5 days froma nodel pond can be estimated (EPA
1985). 1,2,3-Trichloropropane is not expected to significantly adsorb to
sedi nent and suspended organic matter based upon the estimted K _of 98
(calculated fromwater solubility) (Lyman et al. 1982; Riddick et al. 1986).
It is also not expected to significantly bioconcentrate in fish and aquatic
organi sns based upon an estimated bioconcentration factor (BCF) of 9.2
(calculated fromlog octanol -water partition coefficient (K, (EPA 1988b;
Lyman et al. 1982). No data were located to indicate a potential for
1,2,3-trichl oropropane to biomagnify fromlower to higher trophic states of
the food chain, but based upon the estimated BCF, this is not likely.

5.3.2 Transformati on and Degradation
5.3.2.1 Air

The primary degradati on process for 1,2,3-trichloropropane in the
at nosphere is expected to occur via gas-phase reaction with photochemically
produced hydroxyl radicals. The rate constant for this process is an
estimated 1.0475x10** cmi/ nol ecul e-sec (Atkinson 1987). This corresponds to a
half-1ife of 15.3 days at an estinated atnospheric concentration of 5x10°
hydroxyl radicals/cni. Direct photolysis of 1,2, 3-trichloropropane i s not
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expected to occur in the atnosphere because the chemical |acks a chronophore
that absorbs light at environmentally significant wavel engths (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 sl ow process. The chenical should volatilize fromsurface waters before
signi ficant degradati on can occur. Hydrolysis of 1,2,3-trichloropropane in
natural waters is not expected to be a significant renoval process. The
measured neutral and base hydrolysis rate constants at 25°C are 1.8x10° hour"
and 9.9x10* M' hour™', 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
environnental waters because the chenical |acks a chronophore that absorbs
[ight at environmentally significant wavel engths (greater than 290 nm
(Silverstein et al. 1974).

No studi es were | ocated regardi ng 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
renoved by biol ogical treatnment processes and that at |east part of the
renoval was due to volatilization. However, this study cannot be used to
predi ct the biodegradability of this conpound under natural conditions. O her
aut hors have observed that hal ogenat ed hydrocarbons, in general, and
especially those with nultiple chlorine substitution, such as
1,1,2-trichloroethane and 1,1, 2,2-tetrachl oroet hane, are recalcitrant towards
bi odegradati on (Kawasaki 1980; Tabak et al. 1981). No data concerning the
potential for anaerobic aqueous bi odegradation of 1,2,3-trichloropropane were
f ound.

5.3.2.3 Soi

No data specifically regarding the degradation of 1,2,3-trichloropropane
in soil were found. However, it has been observed that 1, 2-dichl oropropane
will not significantly biodegrade in soil (Roberts and Stoydin 1976).
Therefore, 1,2,3-trichloropropane is expected to be even | ess bi odegradabl e
because it contains an additional chlorine. The rate of 1,2,3-trichloropropane
|l oss fromsoil due to biodegradati on may not be significant when conpared with its
loss by volatilization and | eaching fromsoil. 1,2,3-Trichloropropane will be | ost
fromthe soil by evaporation (fromboth noist and dry near-surface soil) and by
| eaching 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 MONI TORED OR ESTI MATED I N THE ENVI RONVENT
5.4.1 Air

No data were | ocated regarding the detection of 1,2,3-trichloropropane
in anmbient air in the United States. Therefore, no estimate of U. S
at nospheric | evels of the chemcal, including background |evels, is possible.

5.4.2 Wat er

Limted data are avail abl e regardi ng the detection of
1,2,3-trichloropropane in environmental waters. It has been detected by one
of the sanpling techniques at less than 0.2 pg/L in drinking water fromthe
Carrollton Water Plant in New Ol eans, Louisiana, sanpled during August, 1974;
however, since two of the three sanpling techniques failed to detect the
conmpound, the significance of this detection is in question (Keith et al
1976). 1,2,3-Trichloropropane has been qualitatively detected in the drinking
wat er of Cincinnati, GChio, sanpled during 1978 (EPA 1984), and Anes, lowa, on
an unspecified date (EPA 1987). Data fromthe EPA STORET Data Base indicate
that 1,2,3-trichloropropane was found in 39% of 941 sanples of groundwater at
a nedi an concentration of 0.69 pg/L, at an average concentration of 1.0 ug/L,
and a range of trace (bel ow unspecified detection limt) to 2.5 pg/L (STORET
1989). It has been found at concentrations ranging from0.1 to 5.0 pg/L in
groundwat er sanples from California and Hawaii during small- and | arge-scale
retrospective studies of farm ands possibly treated with fum gants and
nemat oci des that contained 1,2,3-trichloropropane as an inpurity (Cohen et al
1986, 1987). The locations that had 1, 2,3-trichl oropropane-contam nated wells
i ncluded the island of Gahu, Hawaii, and the Central Valley of California.
Typi cal concentrations ranged fromO0.2 to 2 pg/L. 1,2,3-Trichloropropane was
found in water fromnine of nine wells in Cahu, Hawaii, sanpled in 1983 and
1984 at maxi mum concentrations ranging from0.30 to 2.8 pg/L (Cki and
G anbel l uca 1987). The wells had been cl osed previously to drinking water use
due to contami nation wth other hal ogenated hydrocarbons. 1, 2, 3-

Tri chl or opropane has been detected in groundwater from2 of 10 sites in
an agricultural comunity in Suffol k County, New York, at concentrations of 6
and 10 pg /L (Lykins and Baier 1985).

1,2,3-Trichl oropropane was qualitatively found in 1 of 30 water sanples
fromthe Del aware, Schuylkill, and Lehigh Rivers, taken February 17-20, 1976
(DeVél 1 e and Chian 1978). 1,2,3-Trichl oropropane was qualitatively found in
wat er from Narragansett Bay, Rhode |sland, sanpled during the sumers of 1979
and 1980, and the winters of 1980 and 1981 (Wakeham et al. 1983). Sone
sanpl es reportedly contained significant |evels of the chemi cal. The chenica
was qualitatively detected in effluent froman advanced waste treatnment plant
in Lake Tahoe, California, in 1974 (EPA 1984). The chemi cal 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 geonetric mean concentration of 57.3 pg/L (CLPSD
1989). 1,2,3-Trichl oropropane was found in 69 of 141 sanples of sewage
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sl udges from nuni ci pal sewage treatnment plants in Mchigan in 1980 (Jacobs and
Zabi k 1983). The nedi an and average concentrations of 1,2,3-trichloropropane
in the sludges were 0.352 and 1.07 ng/kg, respectively, and the range was
0.00459-19.5 ng/ kg on a dry-wei ght basis.
5. 4.3 Soi

Limted data are avail abl e regarding the detection of 1,2,3-trichloropropane
in soil sanples. It has been found in soil sanples fromCalifornia and Hawai

during small- and | arge-scale retrospective studies at |evels typically ranging
fromO0.2 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 nay be present in these soils as a

result of the use of dichloropropene (a soil funigant and nenatocide). 1,2, 3-
Trichl oropropane is used in the preparation of this nematocide and is an inpurity
inthe fornulation of it (Baier et al. 1987). 1,2,3-Trichloropropane was not found
in any of the soil sanples fromthe sites in the CLPSD (1988). The detection

of the chemi cal in the groundwater of hazardous waste sites, however, suggests
that it is released to soil at these sites. The chenical was found in soil at
0.71% of the sites of the CLPSD at a geonetric mean concentration of 204 pg/L
(CLPSD 1989); the CLPSD includes data fromboth NPL and non-NPL sites.

5.4.4 O her Environnental Mdia

1,2,3-Trichl oropropane has been qualitatively identified as a conponent
of ethylene dichloride-tar, a tarlike, oily waste byproduct of vinyl chloride
production that had been disposed of by dunping into the sea (Jensen et al
1975). The chemical has been found in the volatile products fromthe thernal
oxi dative degradation of the flame-retardant plasticizer, tris(dichloropropyl)
phosphate (Christos et al. 1977). No informati on was found that indicated
that 1,2,3-trichloropropane has been found in food. Because of the |ack of
recent conprehensive nmonitoring data, the average daily intake of
i,2,3-trichloropropane and the relative significance of each source of
exposure cannot be determ ned.

5.5 GENERAL PCPULATI ON AND OCCUPATI ONAL EXPOSURE

There are not enough neasured 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 contam nation in the environment or a |lack of
studies that attenpt to identify and quantify the conpound in the environment
using sufficiently sensitive techni ques. Based upon the few data avail abl e,
the estimated transport and partitioning properties of the conpound, and
i nfornmati on on production and use, the foll ow ng estimations concerning
exposure can be made. A snall part of the population may be exposed to very
|l ow |l evel s of 1,2,3-trichloropropane through the ingestion of contam nated
drinking water. Exposure to very low levels of 1,2,3-trichloropropane al so
may occur through the inhalation of contam nated air; however, no nonitoring
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data regarding the presence of 1,2,3-trichloropropane in the atnosphere in the
United States were | ocated. General exposure to air containing |ow |l evels may
occur near chem cal nanufacturing facilities that produce 1,2, 3-trichl oropropane
and certain other chemcals, near 1,2,3-trichloropropane-contai ning

hazar dous waste dunps, and farm ands treated with fum gants and nemat oci des
that contain 1,2,3-trichloropropane. No current information is avail abl e,
however, that indicates that 1,2,3-trichloropropane is still present in soi
fum gant formul ati ons, and comrerci al manufacturing processes generally occur
in closed and tightly seal ed systens (NIOSH 1981). Inhal ati on and der mal
exposure may occur during the use of 1,2,3-trichloropropane as a solvent and
extractive agent, in paint- and varnish-renovers, in cleaning and degreasing
agents, and in cleaning and nai ntenance reagents, although there is no current
i nformati on that indicates that the conpound is still used for these purposes
(Haw ey 1981; NI OSH 1981). No data regarding the detection of
1,2,3-trichloropropane in humans in the United States were | ocat ed.

According to the NOES conducted by NIOSH from 1981 to 1983, 492 workers
(of which 9 were wonen) were potentially exposed to 1,2,3-trichloropropane in
t he workplace in 1980 (NI OSH 1989); however, no report of actual neasured
exposure levels in any occupational situation in the United States was
| ocated. The NCES dat abase does not contain infornmation on the frequency,
concentration, or duration of exposure of workers to any of the chenicals
therein. This survey provides only an estimte of the nunber of workers
potentially exposed to chenicals in the workplace. Cccupational 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-trichl oropropane either directly or as a byproduct, since the
conmer ci al manufacturing processes generally occur in closed and tightly
seal ed systenms (NI OSH 1981). Furthernore, exposure may result from procedures
that require direct handling of the material; these include purification
formul ati on of products, sanpling and quality control, packagi ng and storage,
| eakage of equi pment, startup and shutdown procedures, naintenance, cleanup
spills, and other plant energencies (N OSH 1981).

5.6 POPULATI ONS W TH POTENTI ALLY H GH EXPOSURES

Data regardi ng the presence of 1,2,3-trichloropropane in the environnment

are | acking, which prevents the thorough assessnent of the potential for high
exposure in various popul ations. Popul ations with potentially high exposure
to 1,2,3-trichloropropane will generally include those that may be exposed to
envi ronnental contam nation over |ong periods of tine. These may include
popul ati ons exposed to |low |l evels of 1,2,3-trichloropropane via inhalation of
contanminated air at or near both identified and unidentified

1,2,3-trichl oropropane-containing waste di sposal sites and landfills.
Children playing in and around these sites nay al so 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 |each through the soil
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Per sons whose drinking water is derived from1, 2, 3-trichl oropropanecont am nat ed
groundwat er or surface water for a long period of tinme may be

exposed to relatively high levels of 1,2,3-trichloropropane. Wrkers invol ved
in the manufacture or use of 1,2,3-trichloropropane or 1,2, 3-

trichl oropropanecont ai ni ng products may have the highest potential for exposure to
1,2,3-trichl oropropane. Potentially high general popul ati on exposure may

occur during the use of 1,2,3-trichloropropane-containing products, such as

pai nt- and varni sh-renovers and cl eaners, especially when they are used in
poorly ventilated areas such as in the cleaning of reactors. Exposure through

t he 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 seal ed systens (NIOSH 1981) and no current infornmation

i ndicates that 1,2,3-trichloropropane is still used for those purposes |isted.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA as anended directs the Adm nistrator of

ATSDR (in consultation with the Adm nistrator of EPA and agenci es and prograns
of the Public Health Service) to assess whether adequate information on the
health effects of 1,2,3-trichloropropane is avail able. Were adequate
information is not available, ATSDR, in conjunction with the NTP, is required
to assure the initiation of a program of research designed to deternine the
health effects (and techni ques for devel opi ng methods to determ ne such health
effects) of 1,2,3-trichloropropane. The foll owi ng categories of possible data
needs have been identified by a joint teamof scientists from ATSDR, NTP, and EPA.
They are defined as substance-specific informational needs that, if met, would
reduce or elinmnate the uncertainties of human health assessnent. 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

Physi cal and Chemi cal Properties. Physical and chemnical property data
are essential for estimating the transport and partitioning of a chenical in
t he environnent. Many of the physical and chem cal properties of
1,2,3-trichl oropropane are available (Table 3-2) (Haw ey 1981; HSDB 1989;
Mackay et al. 1982; MNeill 1979; R ddick et al. 1986; Ruth 1986; Wast 1985;
WIliams 1949). However, only estinmated values are listed for the log K,

K., and BCF (Lyman et al. 1982). Since the log K, was used to estimte the
K, and BCF, an experinmentally determined log K, would lead to | ess
uncertainty in those estimted properties. Experinentally determn ned val ues
woul d renpve any doubt regarding the reliability of these data, although the
techni ques used for the estinations appear to be accurate.

Production, Inport/Export, Use, and Disposal. Data regarding the
production nmethods for 1,2,3-trichl oropropane are avail abl e (Bauer et al
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1987; Hawl ey 1981; NI OSH 1981; SRI 1989; WIlians 1949); however, data
regardi ng current production, inport, and export volunes, and use patterns are
| acking. W do know that the chemical is currently produced (SRl 1989), but

not in what quantities or whether future production levels will increase, W
do not know if the chemical is widely used in the honme, the environnent, or in
t he workpl ace, but it does not appear that such wi despread use is likely. It
has not been found in food although foods nmay not have been tested for its
presence. Use, release, and disposal information is useful for determ ning
where environnental exposure to 1,2,3-trichloropropane nmay be high, and may
help in estimting whether exposure is likely, and therefore may help to

det erm ne whether further toxicological studies are warranted. Ceneral data
are avail able regarding the nethods of disposal of 1,2,3-trichloropropane
(HSDB 1989; Matsui et al. 1975), but information concerning the efficiencies
of these nethods, as well as the anpunt disposed of by each nethod is | acking.
Speci fic disposal information, obtainable by polling industries or industry
organi zati ons, may be useful for determ ning environmental burden and
potential concentrations where environmental exposures nay be high. Rules and
regul ati ons governing |and disposal of 1,2,3-trichloropropane are known (EPA
1988a) .

Environnental Fate. The environnental fate of 1,2,3-trichloropropane
remai ns uncl ear due to a | ack of experinental data. W do not know where the
chemical partitions in the environnment. However, based upon estimated
physi cal properties (Lyman et al. 1982), the chemical is expected to partition
into the atnosphere and groundwater (Swann et al. 1983). It has been shown
that the chem cal |eaches through soil (Cohen et al. 1986, 1987; Lykins and
Bai er 1985; ki and G anel luca 1987; STORET 1989). It is estimated that it
can vol atilize ,through near-surface soil and water to the atnosphere (EPA
1985; Lynan et al. 1982). Nothing definitive is known about the
bi odegradability of the conpound. The rate constant for reaction wth
hydroxyl radicals in the atnosphere is an estimted val ue (Atkinson 1987), as
are significant partition coefficient values used in predicting the
environnental fate of the conpound (EPA 1988b). Experinental data in these
areas would aid in assessing the ultimte environnental fate of
1,2,3-trichloropropane, which would, in turn aid in assessing its background
levels in the environnent and | evels of human exposure.

Bi oavai lability from Environnental Media. Studies have shown that
1,2,3-trichl oropropane is absorbed through the |ungs, gastrointestinal tract,
and skin of animals (see Section 2.3.1) (Al pert 1982; Cark 1977; Johannsen
et al. 1988; Sipes et al. 1982; Union Carbide 1958; Volp et al. 1984). This
indicates that it nay be absorbed through the inhalation of contaninated air
i ngestion of contani nated water, food, and soil, and through dermal contact.
The amount of 1,2,3-trichloropropane that is bioavailable fromeach route is
not well documented, and no data were found for humans. Data on the
bi oavailability of 1,2,3-trichloropropane woul d be hel pful in assessing the
i mportance of environmental exposure |evels.
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Food Chai n Bi oaccunul ation. The estimted BCF for 1,2,3-trichl oropropane
(EPA 1988b; Lynman et al. 1982) indicates that this conmpound woul d not
significantly bioconcentrate in plants, aquatic organisns, or aninmals. No
experimental data were found to support this conclusion. Information was
unavail able on the biomagnification of 1,2,3-trichloropropane in food chains.
Addi tional information on bioconcentration by plants, aquatic organi sns, and
ani mal s and bi omagnification in terrestrial and aquatic food chains could be
hel pf ul because it might help to indicate whether the chem cal biomagnifies in
food chains and thereby poses a potential for significant exposure.
Bi omagni fication is not |likely, however, based upon the estinated BCF

Exposure Levels in Environmental Media. Linmited data were avail able
regarding the levels of 1,2,3-trichloropropane in the environnent (Baier et
al. 1987; CLPSD 1989; Cohen et al. 1986, 1987; Dewall e and Chian 1978; EPA
1984, 1987; Jacobs and Zabi k 1983; Keith et al. 1976; Lykins and Bai er 1985;
i and G anbel l uca 1987; STORET 1989; Wakeham et al. 1983). Information on
exposure to 1,2,3-trichl oropropane from environnmental nedia would be useful
especially fromdrinking water derived from groundwat er downgradi ent from
1,2,3-trichl oropropane-contai ni ng hazardous waste di sposal sites and ot her
contam nated surface waters, air near facilities that nake or use products
contai ning the conpound, and soil at waste di sposal sites. Data concerning
the presence of 1,2,3-trichloropropane in foods would al so be useful in
assessi ng potential exposure.

Exposure Levels in Hunmans. No data have been found that indicate that
1,2,3-trichl oropropane has been found in human sanples of blood, urine, fat,
or breast mlk. Furthernore, no bionmarkers of exposure or effect have been
identified. Data on both workpl ace exposure and anbi ent environnenta
exposure are sparse and outdated (N OSH 1981; 1989). A detailed, recent
dat abase of exposure woul d be hel pful in determning the current exposure
| evel s, thus allowi ng estination of the average daily dose associated with
various scenarios such as living near a hazardous waste di sposal site,
drinki ng contam nated drinking water, or working in a contanm nated workpl ace.
Thi s dat abase of exposure may be very useful if current use patterns, for
which information is not available, warrant it.

Exposure Regi stries. No exposure registries for 1,2,3-trichl oropropane
were | ocated. This conpound is not currently one of the conpounds for which a
subregi stry has been established in the National Exposure Registry. The
conmpound wi Il be considered in the future when chemical selection is nade for
subregistries to be established. The information that is anassed in the
Nati onal Exposure Registry facilitates the epideniol ogi cal research needed to
assess adverse health outcones that nmay be related to the exposure to this
conpound.
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5.7.2 On-going Studies

Renedi al investigations and feasibility studies conducted at the eight
NPL sites known to be contaminated with 1,2, 3-trichloropropane will add to the
avai | abl e dat abase on exposure levels in environmental nedia, exposure levels
i n hunans, and exposure registries and will increase the current know edge
regardi ng transport and transformation of 1,2,3-trichloropropane in the
envi ronnent .

As part of the Third National Health and Nutrition Eval uation Survey
(NHANES 111), the Environmental Health Laboratory Sciences Division of the
Center for Environmental Health and Injury Control, Centers for Disease
Control, will be analyzing human bl ood sanples for 1,2,3-trichloropropane and
other volatile organic conpounds. These data will indicate the frequency of
occurrence and background | evel s of these conmpounds in the general popul ation

No ot her on-going studies were | ocated.
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