1. PUBLI C HEALTH STATEMENT

1.1 WHAT | S 1, 2- DI CHLOROPROPANE?

1, 2-Di chl oropropane is a colorless liquid belonging to a class of
chem cals called volatile organi c conpounds (VOCs). It has a chloroformlike
odor and evaporates quickly at roomtenperature. It is a man-made chem ca
and people are probably responsible for all releases of 1,2- dichloropropane
into the environment. 1,2-Dichloropropane is now used in the United States only in
research and industry. Before the early 1980s, 1, 2-dichl oropropane was used in farmng
as a soil fumi gant and was found in sone paint strippers, varnishes, and furniture
finish renovers. Most of the 1,2-dichloropropane released into the environnent finally
ends up in the air or groundwater. \Wen applied to soil in one experinent, all but 1%
di spersed in 10 days. Breakdown in both the air and groundwater is slow The rate at
whi ch a chenical breaks down is usually explained by howlong it takes for half the
chem cal to disappear (half-life). The half-life of 1,2- dichloropropane in air is not
known exactly, but it is longer than 23 days, which neans that 1, 2-dichl oropropane can
spread to areas far fromwhere it is released. In groundwater, the half-life of 1, 2-
di chl oropropane is estimated to be between 6 nonths and 2 years. For nore information
refer to Chapters 4 and 5 of this docunent.

1.2 HOWM GHT | BE EXPCSED TO 1, 2- DI CHLOROPROPANE?

Air levels of 1,2-dichloropropane are usually quite low. In city areas
of the United States, the average anount in air is about 22 parts per
trillion (ppt). 1,2-Dichloropropane is found in a few drinking water
supplies, and nost of those are from groundwater sources. A nationw de
survey of groundwater supplies showed that 1.4% of these supplies contained
1, 2-dichl oropropane levels at around 1 part per billion (ppb). The highest
amount of 1, 2-dichl oropropane in the survey was 21 ppb. Private wells in
farm ng areas where 1, 2-dichl oropropane was once used as a soil fum gant
have the greatest risk for contam nation. Cccupational exposure to 1, 2-

di chl oropropane nmay result during its production, its use in chem ca
reactions and as an industrial solvent, and evaporation from wastewat er
that contains the chemcal. Wrkers involved in cleaning up hazardous waste
or spill sites that contain 1,2-dichloropropane may al so be exposed. A

nati onal survey conducted by the National Institute for Cccupational Safety
and Health (NIOSH) in 1981-1983 estimted that 2119 workers outside of the
farm ng sector were exposed to 1, 2-dichl oropropane. Use of this chenica

has recently decreased very nuch, however, so that the nunber of exposed
wor kers may now be nmuch lower. According to industry spokesnen, |evels of
exposure anmpng exposed workers range fromless than 1 part per mllion (ppm
to |l ess than 25 ppm depending on the industry. 1,2-Dichloropropane was
found in 26 of the 1177 hazardous waste sites on the National Priority List
(NPL) and gases fromthese sites may contain | ow | evels of 1,2-

di chl oropropane. For nore information on |evels of 1,2-dichloropropane in
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t he environnent and potential exposure to it, please refer to Chapter 5 of
t hi s docunent.

1.3 HOW CAN |, 2- DI CHLOROPROPANE ENTER AND LEAVE MY BODY?

1, 2- Di chl oropropane can enter the body if a person breathes air or
drinks water contaminated with it, or if a person's skin cones in contact
with it. If 1,2-dichloropropane is present at a waste site near hones that
use wells as a source of water, the well water could be contami nated. A
route of mmjor exposure in the past was by accidentally or intentionally
drinki ng cl eani ng products that contained 1, 2-di chl oropropane, but these
cleaning materials are no | onger produced in the United States. Experinents
wi th ani nal s have shown t hat when 1, 2-di chl oropropane enters the body
t hrough eating or drinking, it is quickly renoved in the urine and feces and
by the lungs when the ani mal breathes out. 1,2-Di chl oropropane may enter the
| ungs of workers exposed where it is used indoors as a solvent. If 1,2-

di chl oropropane is rel eased at a waste site and evaporates into the air, a
person may breathe in 1, 2-dichl oropropane for a short tinme before it

di sperses. Wen the chenical was a part of some paint strippers,

varni shes, and furniture finish renovers, exposure of the skin through
contact with these products occurred; however, the ampunt of 1, 2-

di chl oropropane that entered through the skin is unknown. Soil around a
waste site may be contaminated with 1, 2-di chl oropropane, but it is not known
how much 1, 2-di chl or opropane enters the body through the skin upon contact
with contam nated soil. For nmore information on how 1, 2-di chl oropr opane
enters and | eaves the body, see Chapter 2.

1.4 HOW CAN 1, 2- DI CHLOROPROPANE AFFECT MY HEALTH?

Drinking 1, 2-di chl oropropane by humans (i.e., drinking cleaning
sol utions) has produced poi soning. At these high | evels of exposure,
ef fects include dizziness, headache, nausea, injury to the liver and
ki dneys, anemi a, conmm and, ultinately, death. Breathing high levels of 1,2-
di chl oropropane by humans, as in deliberate breathing of vapors from
cl eani ng sol utions, produces simlar effects. No reports have been nmade of
any health effects in humans follow ng | ow | evel exposure to 1, 2-
di chl oropropane for either short or long tine periods.

In ani mal experinents, |ow amounts of 1,2-dichl oropropane breathed in
over short- and long-termperiods result in danage to the liver, kidney,
and respiratory systens, while high amunts resulted in death. Short-term
exposure to high levels of vapors also causes irritation to the eyes and
throat. Wen 1, 2-dichloropropane is given by mouth to animals over short-
or long-term periods, damage to the liver and ki dneys is seen at | ow doses,
and deat h occurs at hi gh doses.

1, 2- Di chl oropr opane breathed or eaten for a short tinme has not been
reported to produce cancer in humans, but |ong-term exposure by nmouth in
ani mal s has produced evi dence of liver cancer in nmice and breast cancer in
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female rats. The significance of the aninmal cancer studies to humans is not
wel | understood. Irritation of the skin after contact with 1, 2-

di chl oropropane has been seen in both humans and rabbits. 1, 2-

Di chl or opropane has not been shown to cause birth defects in humans or
animals, but a delay in the growh of bones has been seen in fetal rats
foll owi ng exposure of the nother rats. For nore information on the health
ef fects of 1,2-dichloropropane in humans and ani mals, see Chapter 2.

1.5 1S THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO
1, 2- DI CHLORCPROPANE?

Tests are available to detect 1,2-dichloropropane in the urine and the
bl ood. The avail abl e nmet hods can predict the concentration of 1, 2-
di chl oropropane in the air fromlevels in the urine, but not fromlevels in
the bl ood. The levels of 1,2-dichloropropane in the urine, however, cannot
predict specific health effects. The nmethod for testing the urine is
si mpl e, but because special equipnment is needed, the test is not yet
routi nely avail able. Because 1, 2-dichl oropropane | eaves the body quickly,
it is best to test for it soon after exposure. For nore information on the
nedi cal tests available to detect exposure to 1, 2-dichl oropropane, see
Chapter 2.

1.6 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

The amounts of 1,2-dichloropropane in air, drinking water and food
t hat cause known health effects in humans and aninmals are shown in Tabl es
-1, I-2, -3 and |-4. The idea of "dose-response" is inportant when
assessing the effect of a chem cal on humans or aninals. Dose-response
refers to the increase in adverse health effects that are observed as the
amount of the chem cal to which you are exposed i ncreases. The exact
amounts that result in the harnful effects in hunans (see Section 1.4) are
not known because no amounts of 1,2-dichl oropropane were determ ned when the
i ndi vidual s were poi soned.

M ni mal Ri sk Levels (MRLs) are included in Tables 1-1 and |-3. These
MRLs were derived fromani nal data for short-term and | ong-term exposure
from breat hing 1, 2-di chl or opropane and for short-termand | onger-term
exposure fromeating or drinking 1, 2-dichloropropane, as described in
Chapter 2 and in Tables 2-1 and 2-2. The MRLs provide a basis for
conparison to |l evels which people mght encounter either in the air or in
food or drinking water. If a person is exposed to 1, 2-dichl oropropane at an
amount below the MRL, it is not expected that harnful (noncancer) health
effects will occur. Since these |evels are based on information that it
currently available, there is always sonme uncertainty associated with them
Al so, since the nethod for deriving MRLs does not use any information about
cancer, a MRL does not inply anything about the presence, absence, or |evel
of risk of cancer.
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TABLE 1-1. Human Health Effects from Breathing
1,2-Dichloropropane*

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppb) Length o osure Description of Effects

The health effects resulting
from short-term exposure
to air containing specific
levels of 1,2-dichloro-
propane are not known.

50 Minimal Risk Level (derived
from animal data, see
Section 1.6 for discussion).

Long-term Exposure
(greater than 14 days)

Levels in Air (ppb) Length of Exposure Description of Effects

The health effects resulting
from long-term exposure to
air containing specific
levels of 1,2-dichloro-
propane are not known.

7 Minimal Risk Level (derived
from animal data, see
Section 1.6 for discussion).

*See Section 1.2 for a discussion of exposures encountered in
daily life.
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Animal Health Effects from. Breathing

1,2-Dichloropropane

Short-term Exposure

(less than or equal to 14 days)

levels in Air (ppm)

100
480
1000
1000
1500

Length of Exposure

14 days, 6 hr/day

10 hr

14 days, 6 hr/day
6-10 days, 7 hr day
9 days, 7 hr/day

Description

of Effects*

Nasal damage in
Death in mice.
Nasal damage in
Death in rats.
Death in guinea

rats and mice.

rabbits.

pigs.

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm)

Length of Exposure

Description

15

150
400
1000

13 weeks

13 weeks
5 weeks
2-18 weeks

of Effects*

Slight respiratory damage in

rats.

Anemia in rabbit.

Death in mice.

Death in rats, guinea pigs,

and dogs.

*These effects are listed at the lowest level at which they were

first observed.

They may also be seen at higher levels.
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TABLE 1-3. Human Health Effects from Eating or Drinking
1,2-Dichloropropane

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects**

3.6 Minimal Risk Level (derived
from animal data see
Section 1.6 for discussion).

Levels in Water The health effects resulting
from short-term human
exposure to drinking water
containing specific levels
of 1,2-di-chloropropane
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects**

2.5 Minimal Risk Level (derived
from animal data see
Section 1.6 for discussion).

Levels in Water The health effects resulting
from long-term exposure to
drinking water containing
specific levels of 1,2-
dichloropropane are not

known.

*See Section 1.2 for a discussion of exposures encountered in daily
life.
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TABLE 1-4. Animal Health Effects from Eating or Drinking
1,2-Dichloropropane

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects*
2000 10 days Mild nervous system effects
in rats.
3850 14 days Death in mice.
5000 _ 10 days Weight loss, anemia, and
liver damage in rats.
10,000 10 days Testicular damage in rats.
40,000 14 days Death in rats.
Levels in Water The health effects resulting

from short-term animal
exposure to drinking water
containing specific levels
of 1,2-di-chloropropane
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects*
960 2 years Liver damage in mice.
1900 2 years Death in mice.
2000 13 weeks Weight loss and anemia
in rats.
2500 15 days’ Slight effects on the growth
of bones in fetal rats.
5000 2 years Liver damage in rats.
5000 : 2 years Death in rats.
Levels in Water The health effects resulting

from long-term animal
exposure to drinking water
containing specific levels
of 1,2-dichloropropane

are not known.

*These effects are listed at the lowest level at which they were
first observed. They may also be seen at higher levels.
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The Cccupational Safety and Health Administration (OSHA) believes that
75 ppm 1, 2-di chl oropropane is acceptable for a normal 8-hour workday and a
40- hour wor kweek and that 110 ppm 1, 2-di chl oropropane is acceptable for a
15-m nute exposure period. OSHA feels that nearly all workers nmay be
repeat edly exposed to 1, 2-di chl oropropane at these |levels, day after day,
wi t hout harnful effects (see Section 1.7). The ampunt at which the snell of
1, 2-di chl oropropane is first noticed is 0.25 ppm therefore, nost people
woul d probably snell 1, 2-dichloropropane before it reached a harnful |evel.
Conti nued exposure to the odor may reduce the ability to snell 1, 2-
di chl oropropane at 0.25 ppm For nore information on the anounts of 1, 2-
di chl oropropane that cause effects in humans and ani mals, see Chapter 2.

1.7 WHAT RECOMMVENDATI ONS HAS THE FEDERAL GOVERNMENT NMADE TO PROTECT HUVAN
HEALTH?

The COccupational Safety and Health Adm nistration (OSHA) regul ates
| evel s of 1, 2-dichloropropane in the workplace. The limt for an 8-hour
wor kday, 40-hour workweek is an average of 75 ppmand the limt for a 15-
m nute exposure is an average of 110 ppm The Environnental Protection
Agency (EPA) requires a notice when discharges or spills of 1000 pounds or
nore of 1,2-dichl oropropane are nade into the environnent. For nore
i nformati on on Federal and State recomrendati ons, see Chapter 7.

1.8 WHERE CAN | GET MORE | NFORVATI ON?

If you have further questions or concerns, please contact your State
Heal th or Environnmental Departnent or:

Agency for Toxic Substances and Di sease Registry

Di vi si on of Toxi col ogy

1600 difton Road, E-29

Atl anta, Georgia 30333





