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FOREWORD

The Superfund Amendnents and Reaut horization Act (SARA) of 1986
(Public Law 99-499) extended and anended the Conprehensive Environnental
Response, Conpensation, and Liability Act of 1980 (CERCLA or Superfund).
This public | aw directed the Agency for Toxic Substances and Di sease
Regi stry (ATSDR) to prepare toxicol ogical profiles for hazardous
subst ances which are nmost commonly found at facilities on the CERCLA
Nati onal Priorities List and which pose the nost significant potential
threat to human health, as determ ned by ATSDR and the Environnental
Protection Agency (EPA). The lists of the 250 npbst significant
hazar dous substances were published in the Federal Register on April 17,
1987; on Cctober 20, 1988; on Cctober 26, 1989; and on COctober 17, 1990.
A revised list of 275 substances was published on Cctober 17, 1991.

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

(A) An examination, summary, and interpretation of available

t oxi col ogi cal information and epideni ol ogi cal eval uations on the
hazar dous substance in order to ascertain the |levels of significant
human exposure for the substance and the associ ated 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

devel opnent to deternine |evels of exposure which present a
significant risk to hunan health of acute, subacute, and chronic
heal t h effects.

(C VWhere 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 hunans.

This toxicological profile is prepared in accordance with
gui del i nes devel oped by ATSDR and EPA. The origi nal guidelines were
published in the Federal Register on April 17, 1987. Each profile wll
be revised and republished as necessary.

The ATSDR toxicological profile is intended to characterize
succinctly the toxicol ogi cal and adverse health effects infornmation for
t he hazardous substance being described. Each profile identifies and
reviews the key literature (that has been peer-revi ewed) that describes
a hazardous substance's toxicol ogical properties. O her pertinent
literature is also presented but described in |less detail than the key
studies. The profile is not intended to be an exhaustive docunent;
however, nore conprehensive sources of specialty information are
ref erenced.
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Foreword

Each toxicological profile begins with a public health statement,
which describes in nontechnical language a substance’s relevant
toxicological properties. Following the public health statement is
information concerning levels of significant human exposure and, where
known, significant health effects. The adequacy of information to
determine a substance’s health effects is described in a health effects
summary. Data needs that are of significance to protection of public
health will be identified by ATSDR, the National Toxicology Program
(NTP) of the Public Health Service, and EPA. The focus of the profiles
is on health and toxicological information; therefore, we have included
this information in the beginning of the document.

The principal audiences for the toxicological profiles are health
professionals at the federal, state, and local levels, interested
private sector organizations and groups, and members of the public.

This profile reflects our assessment of all relevant toxicological
testing and information that has been peer reviewed. It has been
reviewed by scientists from ATSDR, the Centers for Disease Control, the
NTP, and other federa. agencies. It has also been reviewed by a panel
of nongovernment peer reviewers. Final responsibility for the contents
and views expressed in this toxicological profile resides with ATSDR.

(4 \ulb o | ,anu/
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5. POTENTI AL FOR HUVMAN EXPOSURE

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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The purpose of this chapter is to describe the analytical nethods that
are available for detecting and/or neasuring and nonitoring 1,2, 3-trichl oropropane
in environnental media and in biological sanples. The intent is not
to provide an exhaustive list of analytical nethods that could be used to
detect and quantify 1,2,3-trichl oropropane. Rather, the intention is to
identify well-established nmethods that are used as the standard nethods of
anal ysis. Many of the analytical nethods used to detect 1,2,3-trichloropropane
in environnental sanples are the nethods approved by federal agencies
such as EPA and the National Institute for Cccupational Safety and Heal th
(NIGSH). O her nethods presented in this chapter are those that are approved
by groups such as the Association of Oficial Analytical Chenists (AOAC) and
the Anmerican Public Health Association (APHA). Additionally, analytica
nmet hods are included that refine previously used nethods to obtain | ower
detection linmts, and/or to inprove accuracy and precision

6.1 BI OLCd CAL MATERI ALS

No conmpl eted studies were located in the literature that reported the
analysis of 1,2,3-trichloropropane in human biol ogical matrices. Methods were
| ocated, however, for the analysis of the conpound in rat biological matrices.
These nethods are listed in Table 6-1. Wth suitable nodifications, the
nmet hods used to detect this chemical in animal sanples may apply generally to
its determination in hunan biol ogi cal sanples. Section 6.2 includes a
di scussion of the methods that may be nost sensitive for the determ nation of
1,2,3-trichl oropropane concentrations in environmental sanples, including
advant ages and di sadvant ages of the commonly used nethods. Initial testing to
determ ne mninumdetection Iimts, recovery, accuracy, and precision of the
particular, suitably nodified methods is necessary to gauge the applicability
of the nethods used to detect 1,2,3-trichloropropane in aninal biologica
sanples for the chenmical's deternination in human biol ogi cal sanpl es.

6. 2 ENVI RONMVENTAL SAMPLES

Met hods for analyzing 1,2,3-trichloropropane in environnmental sanples
are presented in Table 6-2. Al of the nethods |isted use either adsorption
on a sorption colum (air sanples) or purge-and-trap nmethods (solid and |iquid
sanpl es), followed by thermal desorption and sone form of gas chronatography
(GC) with an appropriate detector as the analytical quantification technique.
Pur ge-and-trap nethods involve the purging of the vapor fromthe sanple or its
suspension in water with an inert gas and the trapping of the desorbed vapors
in a sorbent trap. Particular care nust be taken in sanpling and storage of
sanples in view of the compound's high volatility. Although 1,2,3-trichloropropane
was |isted as a chem cal that could be determ ned using the |isted techniques,
significant factors such as the detection linmt and percent recovery were not
reported for this chenical. Both hal ogen-specific detection (e.g., Hal
el ectrolytic conductivity detectors) and nass spectronmetry (MS) provide excellent
detection limts (EPA 1986a; Ho 1989;



TABLE 6-1. Analytical Methods for Determining 1,2,3-Trichloropropane in Biological Materials

Sample
detection Percent
Sample matrix Preparation method Analytical method limit recovery Reference
Exhaled air in rats Dry air drawn through cage GC-ECD No data No data Sipes et al. 1982
and trap filled with ethyl
alcohol at -15°C
Urine, feces, bile, Sample homogenized and GC-ECD No data No data Sipes et al. 1982

major tissues,
blood

centrifuged, extracted with
n-hexane; blood added to water
and bile added to ethyl
alcohol prior to extraction

ECD = electron capture detection
GC = gas chromatography
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TABLE 6-2.

Analytical Methods for Determining 1,2,3-Trichloropropane in Environmental Samples

Sample matrix

Preparation method

Analytical method

Sample
detection
limit

Percent
recovery

Reference

Occupational air

Finished drinking/
raw source water

Finished drinking/
raw source water

Finished drinking/
raw source water

Drinking water

Liquid and solid
waste, groundwater,
soil, and sludge

Solid and liquid
waste, soil

Citrus fruit
(lemon, orange,
grapefruit)

Sample sorbed on charcoal;
desorbed by CSZ

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Purge and trap in Tenax/
silica/charcoal; thermally
desorb

Soil and viscous samples
dispersed in water or
methanol/water; purge and

trap in Tenax/silica/charcoal

and thermally desorb

Sample dispersed in a glycol;
purged and trapped in Tenax/

silica/charcoal; thermally
desorbed

Sample blended with water;
distilled into cyclohexane
in essential oil apparatus;

cleanup on Flourisil columm;

injected into GC

GC-FID (NIOSH method 1003)

GC-HECD (EPA method 502.1)
Subambient programmable

HRGC-MS (EPA method 524.1)

Cryofocusing (wide or
narrow hore) HRGC-MS (EPA
method 524.2)

GC-HECD and PID in series

GC-HECD (EPA method 5030

and 8010)

GC-ECD and PID in series

GC-ECD

0.3 mg/sample

No data

No data

0.03 ug/L
(wide bore)

0.14 pug/L
(narrow bore)

0.03 ug/L

No data

No data

No data

95%

100X at
0.4 pg/L

No data

108X at 0.5-
10 ug/L (wide
bore)

NIOSH 1987

EPA 1986a

EPA 1986a

EPA 1986a

96% at 0.5 pg/L

{narrow bore)

972

No data

No data

98%-99% at
0.01 ppm

Ho 1989

EFA 1986b

Lopez-Avila et al.
1987

Tonogal et al. 1986

ECD = electron capture detector

FID = flame ionization detector

GC = gas chromotagraphy

HECD = Hall electron capture detector
HRGC = high-resolution gas chromatography
MS = mass spectrometry :
NIOSH = National Institute for Occupational Safety and Health
PID = photoionization detector

9
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Lopez-Avila et al. 1987; Ranus et al. 1984). An advantage of hal ogenspecific
detectors is that they are very sensitive and specific to hal ogen

conpounds. Ms, on the other hand, provides additional confirmation of the
identity of a compound through its ion fragment patterns. H gh-resolution gas
chromat ography (HRGC) with capillary colums coupled with M5 provi des better
resol ution and increased sensitivity for volatile conpounds than packed
colums. In this nethod, desorbed conpounds are cryogenically trapped onto
the head of the capillary colum. This HRGC- M5 net hod overcones sone comobn
probl ens involved in anal yses of excessively conplex sanples, sanples with

| arge ranges of concentrations, and sanples that also contain nonvolatile
conpounds (Drei sch and Munson 1983; EPA 1986a).

6. 3 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 determ ne the
health effects (and techni ques for devel opi ng methods to determ ne such health
effects) of 1,2,3-trichl oropropane.

The foll owi ng categories of possible data needs have been identified by
a joint teamof scientists fromATSDR, NTP, and EPA. They are defined as
subst ance-specific informational needs that, if net, would reduce or elimnate
the uncertainties of human health assessnment. 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

Met hods for Determ ning Bi omarkers of Exposure and Effect. No
bi omar ker, other than possibly 1,2,3-trichl oropropane itself, that can be
associ ated quantitatively with exposure to 1,2,3-trichl oropropane has been
identified (see Section 2.5). Even the conpound itself nay not be a
guantitative bi omarker of exposure because the |evels found have not been
proven to qualitatively reflect exposure |evels. Nevertheless, there are
net hods for analyzing 1,2,3-trichloropropane in nost of the biologica
matrices for the rat, although inmportant information such as detection linmts
and recoveries was not reported (Sipes et al. 1982). These nethods nay be
sufficient for the analysis of human biol ogical matrices.

No bi omarkers have been identified that can be associated quantitatively
with effects caused by exposure to 1,2,3-trichloropropane. Therefore, nethods
for biomarkers of effects are not currently avail abl e.
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Met hods for Determ ning Parent Conpounds and Degradati on Products in
Envi ronnental Media. Analytical nethods for determining 1,2,3-trichloropropane in
contam nated air, water, soil, liquid and solid waste, sewage sludge, and citrus
fruits are avail able (EPA 1986a, 1986b; Ho 1989; Lopez-Avila et al. 1987; N OCSH
1987; Tonogai et al. 1986). No nethods were found for the determination of 1,2, 3-
trichloropropane in sedinments. Mdst of the nmethods used for environmental sanples,
however, did not report detection Iimts, recovery, accuracy, and precision for
1,2,3-trichl oropropane. Know edge of these factors, as well as the
devel opnent of alternative nethods of analysis, would help in estimating the
potential for human exposure to 1,2, 3-trichloropropane. No information was
found regardi ng degradation products of 1,2,3-trichloropropane. Consequently,
no conment regarding the availability of analytical nethods for deternmnning
degradati on products can be nade.

6.3.2 On-going Studies

The Environmental Health Laboratory Sciences Division of the Center for
Environnental Health and Injury Control, Centers for Disease Control, is
devel opi ng methods for analyzing 1,2,3-trichl oropropane and other volatile
organi ¢ conpounds in blood. These nethods use high resol ution gas
chr omat ogr aphy and magnetic sector nmass spectronetry, which gives detection
l[imts in the low ppt (parts per trillion) range.
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7. REGULATI ONS AND ADVI SCRI ES

Nati onal regul ations and gui delines pertinent to human exposure to
1,2,3-trichl oropropane are sumrmarized in Table 7-1. Guidance fromthe Wrld
Heal th Organi zation and the International Agency for Research on Cancer is not
avai |l abl e.
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TABLE 7-1. Regulations and Guidelines Applicable to 1,2,3-Trichloropropane
Agency Description Information References
NATIONAL
Regulations:
a. Air: 3
OSHA PEL 50 ppm (300 mg/m”) OSHA 1989 (29 CFR
1910)
TWA 10 ppm (60 mg/m°) OSHA 1989 (29 CFR
1910)
Guidelines:
a. Air:
ACGIH TLV-TWA (skin) 10 ppm (60 ms/ma) ACGIH 1989
b. Water:
EPA ODW Health advisories IRIS 1991
Longer-term, child 0.6 mg/L
Longer-term, adult 2 mg/L
DWEL (lifetime) 0.2 mg/L
c. Other: -
EPA RfD (oral) 6x1073 mg/kg/day IRIS 1991
STATE
Regulations and
Guidelines:
a, Air: Acceptable ambient air
concentrations NATICH 1988
Connecticut 6 ms/m3 (8-hr avg)

North Dakota

Nevada
Virginia

3 ms/m3 sa-hr avg)

4.5 mg/m él-hr avg)
7.143 ?g/m (8-hr avg)
5 mg/m” (24-hr avg)

ACGIH = American Conference of Governmental Industrial Hygienists

avg = average

DWEL = Drinking Water Equivalent Level
EPA = Environmental Protection Agency

hr = hour

OSHA = Occupational Safety and Health Administration
PEL = Permissible Exposure Limit

RfD = Reference dose
TLV = Threshold Limit Value
TWA = Time-Weighted Average
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Acut e Exposure -- Exposure to a chemcal for a duration of 14 days or less, as
specified in the Toxicol ogical Profiles.

Adsorption Coefficient (K, -- The ratio of the anmpbunt of a chem cal 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 anpunt of a chemi cal adsorbed by a sedi nent or
soil (i.e., the solid phase) divided by the anbunt of chemical in the solution
phase, which is in equilibriumwith the solid phase, at a fixed solid/solution
ratio. It is generally expressed in micrograns of chem cal sorbed per gram of
soi |l or sedinent.

Bi oconcentration Factor (BCF) -- The quotient of the concentration of a
chemical in aquatic organisns at a specific tinme or during a discrete tine
peri od of exposure divided by the concentration in the surrounding water at
the sane tinme or during the same peri od.

Cancer Effect Level (CEL) -- The | owest dose of chemcal in a study, or group
of studies, that produces significant increases in the incidence of cancer (or
tunmors) between the exposed popul ation and its appropriate control

Carci nogen -- A chemical capabl e of inducing cancer

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

Chroni ¢ Exposure -- Exposure to a chemical for 365 days or nore, as specified
in the Toxicol ogi cal Profiles.

Devel opnental Toxicity -- The occurrence of adverse effects on the devel opi ng
organismthat may result from exposure to a chemical prior to conception
(either parent), during prenatal devel opment, or postnatally to the tine of
sexual maturation. Adverse devel opnental effects nay be detected at any point
in the life span of the organi sm

Enbryotoxicity and Fetotoxicity -- Any toxic effect on the conceptus as a
result of prenatal exposure to a chem cal; the distinguishing feature between
the two terns is the stage of devel opnent during which the insult occurred.
The terms, as used here, include nalformations and variations, altered growth,
and in utero death.

EPA Health Advisory -- An estimate of acceptable drinking water levels for a
chem cal 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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| nredi atel y Dangerous to Life or Health (IDLH) -- The maxi mum environnenta
concentration of a contami nant from which one could escape within 30 mn
wi t hout any escape-inpairing synptons or irreversible health effects.

I nternedi ate Exposure -- Exposure to a chemical for a duration of 15-364 days
as specified in the Toxicol ogi cal Profiles.

I mmunol ogi ¢ Toxicity -- The occurrence of adverse effects on the i mmune system
that may result from exposure to environnental agents such as chem cals.

In vitro -- Isolated fromthe living organismand artificially maintained, as
in a test tube.

In vivo -- Cccurring within the Iiving organi sm

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

Lethal Concentrationg, (LG, -- A calculated concentration of a chemical in
air to which exposure for a specific length of tine is expected to cause death
in 50% of a defined experinental aninmal popul ation

Lethal Dose, (LD,) -- The lowest dose of a chemical introduced by a route
other than inhalation that is expected to have caused death in humans or
ani mal s.

Let hal Dose ,(LD,) -- The dose of a chenical which has been calculated to
cause death in 50% of a defined experinental animal popul ation

Lethal Time,, (LTy,) -- A calculated period of time within which a specific
concentration of a chemcal is expected to cause death in 50% of a defined
experinmental aninmal popul ation.

Lowest - Cbserved- Adver se- Ef fect Level (LOAEL) -- The | owest 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 popul ation and its appropriate control

Mal formations -- Permanent structural changes that may adversely affect
survival, devel opnent, or function

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

Mut agen -- A substance that causes mutations. A nmutation is a change in the
genetic material in a body cell. Miutations can lead to birth defects,
nm scarri ages, or cancer.
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Short-Term Exposure Limt (STEL) -- The maxi mum concentration to which workers
can be exposed for up to 15 nmin continually. No nore than four excursions are
al | owed per day, and there nust be at |east 60 mn between exposure periods.
The daily TLV-TWA may not be exceeded.

Target Organ Toxicity -- This termcovers a broad range of adverse effects on
target organs or physiol ogical systens (e.g., renal, cardiovascular) extending
fromthose arising through a single limted exposure to those assuned over a
lifetinme of exposure to a chem cal

Teratogen -- A chenical that causes structural defects that affect the
devel opnent of an organi sm

Threshold Limt Value (TLV) -- A concentration of a substance to whi ch nost
wor kers can be exposed without adverse effect. The TLV nay be expressed as a
TWA, as a STEL, or as a CL.

Ti me- Wi ght ed Average (TWA) -- An all owabl e exposure concentrati on averaged
over a normal 8-hour workday or 40-hour workweek.

Toxic Dose (TD,,) -- A calcul ated dose of a chenical, introduced by a route
ot her than inhalation, which is expected to cause a specific toxic effect in
50% of a defined experinental animal popul ation

Uncertainty Factor (UF) -- A factor used in operationally deriving the RID
fromexperinental data. UFs are intended to account for (1) the variation in
sensitivity among the nenbers of the human popul ation, (2) the uncertainty in
extrapol ating aninmal data to the case of human, (3) the uncertainty in
extrapolating fromdata obtained in a study that is of less than lifetine
exposure, and (4) the uncertainty in using LOAEL data rather than NOAEL dat a.
Usual | y each of these factors is set equal to 10.
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Chapter 1
Publ i c Heal th Statenent

This chapter of the profile is a health effects sumary witten in nontechnica
| anguage. Its intended audience is the general public especially people living
inthe vicinity of a hazardous waste site or substance release. |If the Public
Heal th Statenment were renoved fromthe rest of the docunent, it would stil
conmuni cate to the lay public essential information about the substance.

The major headings in the Public Health Statenent are useful to find specific
topics of concern. The topics are witten 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 nore informati on on the given topic.

Chapter 2
Tabl es and Figures for Levels of Significant Exposure (LSE)

Tables (2-1, 2-2, and 2-3) and figures (2-1 and 2-2) are used to summarize health
effects by duration of exposure and endpoint and to illustrate graphically levels
of exposure associated with those effects. Al entries in these tables and
figures represent studies that provide reliable, quantitative estimtes of

No- Qbser ved- Adver se- Ef fect Level s (NOAELs), Lowest-Cbserved- Adverse-Effect
Level s (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, Mnimal Risk Levels (MRLs) to humans for noncancer end
points, and EPA' s estimated range associated with an upper-bound indivi dua
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 |ocate data
for a specific exposure scenario. The LSE tables and figures should al ways be
used in conjunction with the text.

The | egends presented bel ow denonstrate the application of these tables and
figures. A representative exanple of LSE Table 2-1 and Figure 2-1 are shown.
The nunbers in the left colum of the | egends correspond to the nunbers in the
exanpl e table and figure.

LEGEND
See LSE Table 2-1
(1). Route of Exposure One of the first considerations when review ng the

toxicity of a substance using these tables and figures should be the
rel evant and appropriate route of exposure. Wen sufficient data exist,




(2).

(3).

(4).

(5).

(6).

(7).

(8).

(9).
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three LSE tables and two LSE figures are presented in the docunent. The
three LSE tables present data on the three principal routes of exposure,
i.e., inhalation, oral, and dernmal (LSE Table 2-1, 2-2, and 2-3,
respectively). LSE figures are limted to the inhalation (LSE Figure 2-1)
and oral (LSE Figure 2-2) routes.

Exposure Duration Three exposure periods: acute (14 days or |ess);
internediate (15 to 364 days); and chronic (365 days or nore) are
presented within each route of exposure. In this exanple, an inhalation
study of internediate duration exposure is reported.

Health Effect The nmajor categories of health effects included in
LSE tables and figures are death, system c, imunol ogical
neur ol ogi cal , devel opnental, 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 "Systenm col um
of the LSE table.

Key to Figure Each key nunmber in the LSE table Iinks study information

to one or nore data points using the same key nunber in the correspondi ng
LSE figure. In this exanple, the study represented by key nunber 18 has
been used to define a NOAEL and a Less Serious LOAEL (al so see the two
'18r" data points in Figure 2-1).

Speci es The test species, whether animal or hunan, are identified in this
col um.

Exposure Frequency/Duration The duration of the study and the weekly and
dai ly exposure reginen are provided in this colum. This permits

conpari son of NOAELs and LOAELs fromdifferent studies. In this case (key
nunber 18), rats were exposed to [substance x] via inhalation for 13
weeks, 5 days per week, for 6 hours per day.

System This columm further defines the system c effects. These systens

i nclude: respiratory, cardiovascul ar, gastrointestinal, hematol ogical
nmuscul oskel etal, hepatic, renal, and dermal/ocular. "OQther" refers to any
systemc effect (e.g., a decrease in body weight) not covered in these
systenms. In the exanple of key nunber 18, one system c effect
(respiratory) was investigated in this study.

NOAEL A No- Qhserved- Adverse-Effect Level (NQOAEL) is the highest exposure
| evel at which no harnful effects were seen in the organ system studi ed.
Key nunber 18 reports a NOAEL of 3 ppmfor the respiratory system which

was used to derive an internedi ate exposure, inhalation MRL of 0.005 ppm
(see footnote "c").

LOAEL A Lowest - Gbserved- Adverse-Ef fect Level (LOAEL) is the | owest
exposure Level used in the study that caused a harnful health effect.
LOAELs have been classified into "Less Serious" and "Serious" effects.
These distinctions help readers identify the | evels of exposure at which
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adverse health effects first appear and the gradation of effects with

i ncreasi ng dose. A brief description of the specific end point used to
guantify the adverse effect acconpanies the LOAEL. The "Less Serious"
respiratory effect reported in key nunber 18 (hyperplasia) occurred at a
LCAEL of 10 ppm

Ref erence The conplete reference citation is given in Chapter 8 of the
profile.

CEL A Cancer Effect Level (CEL) is the | owest exposure |evel associ ated
with the onset of carcinogenesis in experinental or epidem ol ogical
studi es. CELs are always considered serious effects. The LSE tables and
figures do not contain NOAELs for cancer, but the text may report doses
whi ch did not cause a measurabl e increase in cancer

Foot not es Expl anations of abbreviations or reference notes for data in
the LSE tables are found in the footnotes. Footnote "c" indicates the
NQAEL of 3 ppmin key nunmber 18 was used to derive an MRL of 0.005 ppm

LECGEND

See LSE Figure 2-1

LSE figures graphically illustrate the data presented in the correspondi ng LSE
tabl es. Figures help the reader quickly conmpare health effects according to
exposure |levels for particular exposure duration.

(13).

(14).

(15).

(16).

(17).

Exposure Duration The sanme exposure periods appear as in the LSE table.

In this exanple, health effects observed within the intermedi ate and
chroni c exposure periods are illustrated.

Health Effect These are the categories of health effects for which
reliable quantitative data exist. The sane health effects appear in the
LSE tabl e.

Level s 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
ng/ M8 or ppm and oral exposure is reported in ng/kg/day.

NOAEL In this exanple, 18r NOAEL is the critical end point for which an
i nternedi ate inhal ati on exposure MRL is based. As you can see fromthe
LSE figure key, the open-circle synbol indicates a NOAEL for the test
species (rat). The key nunber 18 corresponds to the entry in the LSE
tabl e. The dashed descending arrow indicates the extrapolation fromthe
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).

CEL Key nunmber 38r is one of three studies for which Cancer Effect Levels
(CELs) were derived. The dianond synbol refers to a CEL for the test
species (rat). The number 38 corresponds to the entry in the LSE table.
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Esti mat ed Upper-Bound Human Cancer Risk Levels This is the range

associ ated with the upper-bound for lifetinme cancer risk of 1 in 10,000
to 1 inl0,000,000. These risk levels are derived fromEPA s Hunan Heal th
Assessnment Group's upper-bound estinmates of the slope of the cancer dose
response curve at |ow dose levels (ql*).

Key to LSE Figure The Key expl ains the abbreviati ons and synbols used in
the figure.




E}— — TABLE 2-1. Levels of Significant Exposure to [Chemical x] - Inhalation
Exposure LOAEL (effect)
Key to&I frequency/ NOAEL Less serious Serious
figure Species duration System (ppm) (ppm) (ppm) Reference

E—» INTERMEDIATE EXPOSURE

- e f

[E]—v 18 Rat 13 wk Resp 3b 10 Chyperplasia) Nitschke et al.
5d/wk . 1981
6hr/d

CHRONIC EXPOSURE

Cancer

38 Rat 18 mo 20 (CEL, multiple Wong et al. 1982
5d/wk organs)
Thr/d
39 Rat 89-104 wk 10 (CEL, lung tumors, NTP 1982
5d/wk nasal tumors) )
6hr/d
40 Mouse 79-103 wk 10 (CEL, lung tumors, NTP 1982
5d/wk hemangiosarcomas)
6hr/d

8 The number corresponds to entries in Figure 2-1.

@-——v b Used to derive an intermediate inhalation Minimal Risk Level (MRL) of 5 x 10'3 pom; dose adjusted for intermittent exposure
and divided by an uncertainty factor of 100 (10 for extrapolation from animal to humans, 10 for human variability).

CEL = cancer effect level; d = day(s); hr = hour(s); LOAEL = lowest-observed-adverse-effect level; mo = month(s); NOAEL = no-
observed-adverse-effect level; Resp = respiratory; wk = week(s)
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Chapter 2 (Section 2.4)
Rel evance to Public Health

The Rel evance to Public Health section provides a health effects summary based

on eval uati ons of existing toxicological, epideniological, and toxicokinetic
information. This summary is designed to present interpretive, weight-of-evidence
di scussions for human health end points by addressing the foll ow ng questions.

1. What effects are known to occur in hunans?

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

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

The section discusses health effects by end point. Human data are presented
first, then aninmal data. Both are organi zed by route of exposure (inhalation
oral, and dernmal) and by duration (acute, internediate, and chronic). In vitro
data and data from parenteral routes (intranuscular, 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 carci nogenic potential of the profiled substance is qualitatively eval uated,
when appropriate, using existing toxicokinetic, genotoxic, and carci nogeni c 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
whi ch they were derived are indicated and di scussed in the appropriate
section(s).

Limtations to existing scientific literature that prevent a satisfactory
eval uation of the relevance to public health are identified in the Identification
of Data Needs section

Interpretation of Mniml Ri sk Levels

Where sufficient toxicologic information was avail able, MRLs were derived. MRLs
are specific for route (inhalation or oral) and duration (acute, internediate,
or chronic) of exposure. ldeally, MRLs can be derived fromall six exposure
scenarios (e.g., Inhalation - acute, -internediate, -chronic; Oral - acute,

i nternediate, - chronic). These MRLs are not nmeant to support regulatory action
but to aquaint health professionals with exposure |evels at which adverse health
effects are not expected to occur in humans. They shoul d hel p physicians and
public health officials determ ne the safety of a conmunity living near a

subst ance em ssion, given the concentration of a contam nant in air or the
estimated daily dose received via food or water. MRLs are based | argely on

t oxi col ogi cal studies in animals and on reports of hunman occupational exposure.
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MRL users should be familiar with the toxicological information on which the
nunber is based. Section 2.4, "Relevance to Public Health," contains basic

i nformati on known about the substance. O her sections such as 2.6, "Interactions
with Gher Chemcals" and 2.7, "Popul ations that are Unusually Suscepti bl e"

provi de inmportant supplenmental information

MRL users should al so understand the MRL derivation nethodol ogy. MRLs are
derived using a nodified version of the risk assessnent nethodol ogy used by the
Envi ronnental 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

j udgenent, represents the nost sensitive human health effect for a given exposure
route and duration. ATSDR cannot nake this judgement or derive an MRL unl ess
information (quantitative or qualitative) is available for all potential effects
(e.g., systemc, neurological, and developnental). In order to conpare NOAELs
and LOAELs for specific end points, all inhalation exposure |evels are adjusted
for 24hr exposures and all intermittent exposures for inhalation and oral routes
of intermediate and chronic duration are adjusted for conti nous exposure (i.e.

7 days/week). If the information and reliable quantitative data on the chosen
end point are avail able, ATSDR derives an MRL using the nbst sensitive species
(when information fromnultiple species is available) with the highest NOAEL t hat
does not exceed any adverse effect |levels. The NOAEL is the npost 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 enpl oyed.
MRLs are not derived from Serious LOAELs. Additional uncertainty factors of 10
each are used for hunan variability to protect sensitive subpopul ations (people
who are nost susceptible to the health effects caused by the substance) and for
interspecies variability (extrapolation fromanimals to humans). In deriving an
MRL, these individual uncertainty factors are nultiplied together. The product
is then divided into the adjusted inhalation concentration or oral dosage

sel ected fromthe study. Uncertainty factors used in devel oping a

subst ance-specific MRL are provided in the footnotes of the LSE Tabl es.






B-1

APPENDIX B

ACRONYMS, ABBREVIATIONS, AND SYMBOLS

ACGIH American Conference of Govermmental Industrial Hygienists

ADME Absorption, Distribution, Metabolism, and Excretion

ATSDR Agency for Toxic Substances and Disease Registry

BCF bioconcentration factor

BSC Board of Scientific Counselors

CDGC Centers for Disease Control

CEL Cancer Effect Level

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act

CFR Code of Federal Regulations

CLP Contract Laboratory Program

cm centimeter

CNS central nervous system

DHEW Department of Health, Education, and Welfare

DHHS Department of Health and Human Services

DOL Department of Labor

ECG electrocardiogram

EEG electroencephalogram

EPA Environmental Protection Agency

EKG see ECG

FAO Food and Agricultural Organization of the United Nations

FEMA Federal Emergency Management Agency

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

£, first generation

fpm feet per minute

ft foot

FR Federal Register

g gram

GC gas chromatography

HPLC high performance liquid chromatography

hr hour

IDLH Immediately Dangerous to Life and Health

IARC International Agency for Research on Cancer

ILO International Labor Organization

in inch

Kd adsorption ratio

kg kilogram

Koc octanol-soil partition coefficient

Kow octanol-water partition coefficient

L liter

LC liquid chromatography

LGy, lethal concentration low

LCsq lethal concentration 50 percent kill

LD, lethal dose low

LDgq lethal dose 50 percent kill

LOAEL lowest-observed-adverse-effect level




LSE

m

mg
min
mL
mm
mmol
mppcf
MRL
MS
NIEHS
NIOSH
NIOSHTIC
nm

ng
NHANES
nmol
NOAEL
NOES
NOHS
NPL
NRC
NTIS
NTP
OSHA
PEL
Pg
pmol
PHS
PMR
ppb
ppm
PPt
REL
RfD
RTECS
sec
SCE
SIC
SMR
STEL
STORET
TLV
TSCA
TRI
TWA
U.s.
UF
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Levels of Significant Exposure

meter

milligram

minute

milliliter

millimeters

millimole

millions of particles per cubic foot

Minimal Risk Level

mass spectroscopy

National Institute of Environmental Health Sciences
National Institute for Occupational Safety and Health
NIOSH's Computerized Information Retrieval System
nanometer

nanogram

National Health and Nutrition Examination Survey
nanomole

no-observed-adverse-effect level

National Occupational Exposure Survey

National Occupational Hazard Survey

National Priorities List

National Research Council

National Technical Information Service

National Toxicology Program

Occupational Safety and Health Administration
permissible exposure limit

picogram

picomole

Public Health Service

proportional mortality ratio

parts per billion

parts per million

parts per trillion

recommended exposure limit

Reference Dose

Registry of Toxic Effects of Chemical Substances
second

sister chromatid exchange

Standard Industrial Classification

standard mortality ratio

short-term exposure limit

STORAGE and RETRIEVAL

threshold limit value

Toxic Substances Control Act

Toxic Release Inventory

time-weighted average

United States

uncertainty factor
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=

0 World Health Organization

greater than
greater than or equal to
equal to
less than
less than or equal to
percent
alpha
beta
delta
gamma
m micron
microgram
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PEER REVI EW

A peer review panel was assenbled for 1,2,3-trichloropropane. The panel
consi sted of the followi ng nmenbers: Dr. Hugh Farber, Private Consultant,
Mdland, M; Dr. |I.G Sipes, Professor and Head, Departnment of Toxi col ogy,
University of Arizona, Tucson, AZ; and Dr. Shane Que Hee, Associ ate Professor
School of Public Health, University of California, Los Angeles, CA These
experts collectively have know edge of 1,2,3-trichloropropane's physical and
chemical properties, toxicokinetics, key health end points, mechanisnms of
action, human and ani mal exposure, and quantification of risk to hunans. Al
reviewers were selected in conformty with the conditions for peer review
specified in the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1986, Section 104.

Scientists fromthe Agency for Toxic Substances and D sease Registry
(ATSDR) have reviewed the peer reviewers' conmments and deterni ned which
comments will be included in the profile. Alisting of the peer reviewers'
conmments 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 |ist of unpublished
docunments cited are also included in the administrative record.

The citation of the peer revi ew panel should not be understood to inply

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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