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5. POTENTI AL FOR |1 TIMAN EXPOSURE

5.1 OVERVI EW

1, 2-Di chl oropropane i s a man-made chem cal whose presence in the
environnent results from anthropogenic activity. Em ssion sources of 1, 2-
di chl oropropane include process and fugitive enissions fromits production
and use as a chemical internediate and industrial solvent, and evaporation
fromwastewater streams. Many of the major uses of 1,2-dichloropropane,
other than as a chenical internediate and industrial solvent, have been
elimnated or curtailed. Mst inportantly, all uses with significant
consuner and general popul ati on exposure nay have been elimnated in the
U S. 1,2-Dichloropropane is no |onger used as a soil fumgant in the United
States, a use that has been responsible for polluting groundwater supplies
in sone agricultural areas. Its mgjor producer, Dow Chenical Conpany, has
recommended that it no | onger be used in paint stripping fornul ations,
varni sh, and furniture finish renovers, uses with potential for w despread
consuner and occupational exposure. Dow Chem cal Conpany asserts that
occupati onal exposure is mnimal since all their processes involving the
producti on, conversion, or disposal of 1,2-dichloropropane are in closed
systenms. Additionally, vent gas fromtheir production process is destroyed
by thermal oxidation. There is evidence that there were substantia
rel eases of 1,2-dichloropropane into wastewater by industries that use 1, 2-
di chl oropropane as a solvent. An exanple of such industries are those that
use 1, 2-di chl oropropane in the manufacture of ion exchange resins.

The maj or rel eases of 1,2-dichloropropane will be to the atnosphere and
to soil. However, when 1,2-dichloropropane is spilled on soil, landfilled,
or applied to soil, as it formerly had been, as a fumigant, it wll
partially volatilize, and the remaminder will |each into the subsurface soi

and groundwater. In one experinent in which soil was treated with 1, 2-

di chl oropropane, imredi ately covered with 12 cm of untreated soil and stored
outdoors in open jars protected fromrain, 99% of the chenical was | ost
within 10 days. Wth the elimnation of 1,2-dichloropropane's use in
agriculture, its potential for polluting groundwater has been substantially
reduced. In groundwater, where volatilization is unlikely, the principa
reactions will be hydrolysis and anaerobic biotransformation. Hydrolysis is
estimated to be very slow (half-1ife 25-200 weeks) and the potential for
anaer obi ¢ biotransformati on has not been eval uated. Therefore groundwater
supplies that are contaminated with 1, 2-di chl oropropane nay renmain so for a
| ong and indeterm nate period of tine.

The dom nant renoval process of 1,2-dichloropropane in the atnosphere
is expected to be reaction with photocheni cally-generated hydroxyl radicals
(hal f-1ife >23 days). Washout in precipitation should also occur; although
nost 1, 2-di chl oropropane renoved by this nechanismis likely to reenter the
at nosphere by volatilization. Since degradation in the atnosphere is slow,
consi derabl e di spersion of 1,2-dichl oropropane from source areas can occur
before it degrades or is renoved in washout. Besides dispersal, inportation
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of 1, 2-di chl oropropane nay al so occur fromother countries where it may be
nore widely used. Volatilization will be the primary fate process in
surface water (half-life 5.8 hr in a nodel river). In soil, 1,2-

di chl oropropane is expected to volatilize rapidly fromthe soil surface and.
to |l each into the ground, where the potential for groundwater contani nation
exi sts.

The general popul ation may be exposed to | ow | evels of 1,2-
di chl oropropane through inhal ati on of contam nated anbient air, consunption
of contami nated drinking water, or dernal contact. Wth the elimnation of
its use as a soil fum gant and curtailnment of its use in paint strippers,
varni shes, and furniture finish renovers, exposure of the general popul ation
to 1, 2-di chl oropropane by inhal ation or dermal contact should be nuch | ower
than it once was. Any groundwater supplies that are already contani nated,
may remain so for a long tinme. A 1981-1983 National Occupational Exposure
Survey (NOES) by NIOSH estimated that 2119 non-agricul tural workers,
i ncluding 949 females, were potentially exposed to 1, 2-dichl oropropane in
the United States. The nunmber of exposed workers should be much | ower now
because of the chemnical's dininished use. Cccupational exposure is primrily
by i nhal ati on and dermal contact,

5.2 RELEASES TO THE ENVI RONVENT
5.2.1 Air

The total estinated annual environnmental release of 1,2-dichloropropane
from production and industrial use, primarily in the manufacture of
perchl oroet hyl ene, was 1, 146, 000 | bs (EPA 1986¢). This figure represents
rel eases regul ated by the Toxic Substances Control Act (TSCA), and therefore
excl udes pesticidal uses of 1,2-dichloropropane. O these rel eases, 772,000
[ bs were to air, 198,000 Ibs to water, and 176,000 | bs to | and di sposa
sites. They include rel eases fromprocess enissions to the air, secondary
air emssions resulting fromvolatilization during wastewater treatnent
(aeration), releases to water in wastewater effluent, em ssions to air from
i nconpl ete incineration, and | and di sposal of solid waste residues. The
i nclusion of fugitive em ssions would increase the total. Recently it has
been shown that a variety of chlorinated organi c conpounds are formed during
conbusti on of hydrocarbons when chlorine is present; two isoners of
di chl oropropane were anong the nore than 100 chemicals formed during the
conbustion of propane in the presence of HO under oxygen deficient
conditions (Eklund et al. 1987). These conditions may occur in municipa
i ncinerators and, therefore, 1,2-dichloropropane nmay be rel eased from
incinerators. A correlation of data fromthe EPA Air Toxics Emi ssion
Inventory with industrial source categories (SIC codes), shows volatile
em ssi ons of 1,2-dichloropropane from el ectroni c conponents, photographic
equi pnment and supplies, and apartnent building operators (SIC Codes 3679,
3861, 6513). (EPA 1987a).
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5.2.2 Water

The total estinmated annual environnmental releas.e of 1, 2-dichloropropane
in wastewater from production and industrial use was 198,000 | bs (EPA
1986¢). Table 5-1 shows the types of industries that discharged 1, 2-

di chl oropropane, their frequency of rel ease, and concentrations in

wast ewat er. These data cone from a conprehensive wastewater survey
conducted by EPA's Effluent Guidelines Division. Over 4000 sanpl es of

wast ewat er froma broad range of industrial facilities and publicly-owned
treatment works were analyzed in this survey. Between 1980 and 1988, 708
sanmpl es of wastewater in EPA's STORET dat abase were anal yzed for 1, 2-

di chl oropropane (STORET 1988). Ten percent of the sanples were 10 parts per
billion (ppb) or higher with a maxi num|evel of 910 ppb. Unfortunately, the
detection linmt is apparently recorded when no chemical is detected, so it
is inmpossible to say whether the 90 percentile figure represents positive
sanpl es or nerely higher detection limts.

1, 2- Di chl oropropane was found at concentrations of 5.6, 22, 60, 310 ppb
in four outfalls fromthe Dow Chem cal of Canada plant into the St. dair
River for a net |oading of 11.8 kg/day (King and Sherbin 1986). This survey
was performed as a result of puddles of chlorinated hydrocarbons discovered
on the bottomof the St. Cair R ver. These chenmicals are thought to be
products or byproducts of chlorinated hydrocarbon manufactured at this site.
Waste fromthis operation is now being incinerated but was historically
landfilled. Landfill |eachate fromthe landfill is treated with carbon and
t hen di scharged. The concentration of 1,2-dichloropropane before and after
treatment was 320 and 510 ppb. However, the carbon filter was reportedly
spent at the tinme of the survey.

Rohm and Haas in Phil adel phia, PA, a manufacturer of ion exchange
resins, discharged weekly average amounts of 1,2-dichl oropropane of 60-2250
| bs/day into the Northeast Phil adel phia Treatnent Plant during August and
Sept enber of 1981 (Hi nnegan 1981). The daily anount of 1, 2-dichl oropropane
di scharged on five days in 1979 ranged from 37.2 to 5100 | bs (Weston 1980).
The report covering the discharges in 1979 stated that on 4 days Rohm and
Haas contributed all of the 1,2-dichloropropane influent going into
Phi | adel phia's Northeast Water Pollution Control Plant (NEWPCP). On one day,
35% canme from el sewhere. At tines, all of the 1, 2-dichloropropane was
renoved in the treatnent plant. Tidal excursions of the NEWPCP effluents
affects the intake of the Baxter Drinking Water Plant, |ocated 2 niles
upstream on the Del aware River. EPA' s Phil adel phi a Geographic Area
Pol I utant Survey found that average 1, 2-di chl oropropane concentration in the
i ntake water during 1982-1983 was 1.6 ppb, indicating that 1, 2-

di chl oropropane was bei ng di scharged fromthe wastewater treatnent plant
into the Del aware River (EPA 1986~). If the typical daily discharge fromthe
Rohm and Haas plant was 500 | bs, then the annual discharge woul d have been
182,000 I bs, a figure approaching the estimted 198,000 | bs of 1, 2-

di chl or opropane di scharged into waterways for all production and industria
use. It is not clear for what year the estimated environnmental release
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TABLE 5-1. Sources of of 1,2-Dichloropropane Effluents?®

Concentration (ppb)

Industry Frequency Maximum  Medium Low
Paint and ink 3 3457.22 38,9176  29.30
Organics and plastics 2 15.93 38.92 6.25
Inorganic chemicals 14 54.30 3.31 0.74
Textile mills 2b 40.43  38.76 37.09
Plastics and synthetics 1 5.60 5.60 5.60
Rubber processing 1 0.82 0.82 0.82
Auto and other laundries 1 66.92 66.92 66.92
Pesticides manufacture 1 0.90 0.90 0.90
Photographic industries 3 121.79  36.34 3.59
Organic chemicals 16 1411.98 23.67 1.23
Publicly owned treatment works 4 52.22 24.86 1.94
Industry unknown 4 60.03 27.07 22.44

dgource: Shackelford et al. 1983.

bIncorrectly listed as 1 in reference; data are consistent with a

frequency of 2.



83

5. POTENTI AL FOR HUVAN EXPOSURE

figure applies and whether the releases into water include industria

di scharges that may undergo treatnent before being discharged into a

wat erway or only that which is discharged into a waterway. As of January,
1989, Rohm and Haas has di scontinued use of 1, 2-dichloropropane in the

manuf acture of ion exchange resins (Rohm and Haas 1989). There are three

ot her manufacturers of ion exchange resins in the U S. wth potentially
simlar release patterns (HSDB 1988). 1, 2-Di chl oropropane was only detected
in one sanple at 3 ppb from Eugene, OR in the National Urban Runoff Program
whi ch anal yzed runoff in 86 sanples from19 cities throughout the U S. (Cole
et al. 1984).

5.2.3 Soi

The total estinated annual environnmental release of 1,2-dichloropropane
by industry into | and disposal sites was 176,000 | bs (EPA 1986¢c). This is
not the recomended nethod of disposal and this figure may have been much
hi gher in the past.

In the past, the nmmjor source of release of 1,2-dichloropropane into
soil was fromits use as a soil fum gant for nematodes. For this purpose,
the fum gant was injected into the root zone, after which the soil was
conpacted to enhance retention of the vapor. However, 1, 2-dichloropropane is
no longer pernitted to be used in the U S. for agricultural purposes because
this use pol |l utes groundwater

Producti on of 1,2-dichloropropane for use as a solvent in consuner
products such as paint strippers, varnishes, and furniture finish renovers,
fromwhich inadvertent releases to soil (i.e. spills) would be expected, has
been di scontinued. In addition to spills, chemcals can be released into
soil from | eaking storage tanks. A case of groundwater contam nation by 1, 2-
di chl oropropane resulting froma | eaki ng underground storage tank at a paint
factory has been docunented in the literature (Botta et al. 1984).

Rel eases into the subsoil and groundwater can also result fromthe
andfilling of process residues. Four out of 11 sanmples of landfill |eachate
in Mnnesota and Wsconsin contai ned 2.0-81 ppb 1, 2-di chl or opropane (Sabe
and Clark 1984).

5. 3 ENVI RONVENTAL FATE
5.3.1 Transport and Partitioning

The relatively high water solubility of 1,2-dichloropropane suggests
t hat washout by rain should be an inportant process for renoving the
chemical fromthe atnosphere. The dom nant renoval process for 1, 2-
di chl oropropane fromsurface waters is expected to be volatilization. Based
on the neasured relative nass transfer coefficient of 1,2-dichloropropane
bet ween water and air of 0.57 (Cadena et al. 1984) and the range of
reaeration coefficients typical of relatively rapid and shall ow streans
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found in the western U S., 0.14 to 1.96 hr-1 (Cadena et al. 1984), the half-
life of 1,2-dichloropropane in these streans will range fromO0.62 to 8.68
hr. The residence tine in a |ake or pond would be much | onger. Based on
measured Henry's Law Constant at 24°C of 1.67x10° atm ni/nmol (Chiou et al.
1980) and 2.07x10° atm ni/ nol (Mackay and Yeun 1983), the volatilization

hal f-1ife of 1,2-dichloropropane in a nmodel river 1 mdeep flowing 1 m sec
with a wind speed of 3 nisec is estimated to be 3.7-4.6 hr, with resistance
in the liquid phase controlling volatilization (Lyman et al. 1982). In such
cases, the current will have a much greater effect on volatilization than
the wind speed. In wastewater treatnent plants that receive volatile
conpounds such as 1, 2-di chl oropropane fromindustrial discharges or other
sources, stripping will be an inmportant nechanismfor transferring the
chemical fromthe water into the air. In stripping, as opposed to ordinary
vol atilization, the liquid and gas phases are dispersed with the result that
the interfacial surface area is nuch greater and |iquid/gas mass transfer is
greatly enhanced. More than 99% renoval of 1, 2-dichloropropane from

wast ewat er plants has been attributed to this process (Kincannon et al
1983).

The K, of 1,2-dichloropropane is 47 in a silt loamsoil (Chiou et al
1979). This value is | ow, suggesting that 1,2-dichloropropane wll not
adsorb appreciably to soil, sedinment, and suspended solids in water. 1, 2-

Di chl or opropane sorbs to clay minerals in dry soil but desorbs when the soi
is moi st (Cohen et al 1984). Were 1, 2-di chl oropropane has been used as a
soil fumigant for nematodes in California and the coastal areas of Georgia,
South Carolina, North Carolina, and Virginia, the soils are sandy and have a
| ow organi ¢ carbon content (Cohen et al. 1984). Adsorption to these soils
will be lower than to soils with a higher organic content and shoul d not
reduce the mobility of 1,2-dichloropropane significantly. The | eaching
potential of 1,2-dichloropropane is illustrated by a case study in
California in which a soil core was taken froman agricultural field where a
fum gant containing the chem cal had recently been used. Residues of 1, 2-

di chl oropropane up to 12.2 ppb were detected throughout nuch of the 24-foot
core profile and two adjacent drinking water wells contai ned concentrations
of 1, 2-dichl oropropane in excess of 10 ppb (Ali et al. 1986). As much as 300
ppt of 1, 2-dichl oropropane have been detected in bank-filtered Rhine River
wat er indicating that all of the chenmical was not being retained by the soi
(Piet and Morra 1979). The finding that highly nobile and biol ogically-

resi stant residues of the fum gant pesticide 1,2-di bronpethane persisted in
topsoil for years after application, despite its nobility and volatility,
spurred a study of this phenonenon in other hal ogenated hydrocarbons
(Sawhney et al. 1988). Sandy |loamsoils treated with 10,000 ppm of 1, 2-

di chl oropropane for 1 day were extracted 16 tines with water. The apparent
soil water partition coefficient, initially 0.56 (K_22), rose to 72 (K,
2800); the final concentration of 1,2-dichloropropane in the soil was 1.4
ppm . After a 57-day period, the apparent partition coefficient was >250

(K, >9700). Some of the 1, 2-dichl oropropane nol ecul es were adsorbed nore
strongly than others and these nol ecul es becane even nore strongly adsorbed
in time. The fact that pulverization of the soil released a portion of the
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chem cal, suggests that the strongly adsorbed 1, 2-dichl oropropane eventually
becanme occluded in the soil structure. Additionally, these observations
suggest that the rate at which the chenical becones occluded, or the
adsorption coefficient increases, is diffusion-controlled.

The di ssipation of 1,2-dichloropropane was deternmined in tw clay and
two sandy soils in closed systens foll owi ng application at normal field
rates (Van Dijk 1980). The nean dissipation rate was 0.013 day* (half-life
52 days), with the rate roughly twice as high in the sandy soil as in the

clay soil. Additionally, the rate of volatilization increased by a factor of
two for a 10°C increase in tenperature. In another experiment in which 1,2-
di chl oropropane was nixed with 3 cmof soil in an open container, covered

with 12 cmof soil and left outdoors, <1%of the chem cal renmined after 10
days (Roberts and Stoydin 1976). This loss was attributed to
vol atilization.

A bioconcentration factor (BCF) of 19 in fish has been estimated for
1, 2-di chl oropropane using |inear regression equations with an estimted | og
Kow of 1.99 (EPA 1988b; Lyman et al. 1982). An experinmental value for the
bi oconcentration factor of <10 has al so been reported (Kawasaki 1980). Only
for those chemical with BCF val ues greater than 500-1000 is bioconcentration
considered to be inportant. Therefore, 1,2-dichloropropane would not be
expected to bioconcentrate significantly in fish. When potatoes were grown
in sandy | oamsoil that had been treated with a mxture of “Clabeled 1, 2-
di chl oropropane and 1, 3-di chl oropropene 5 nonths before sowi ng, only 7 ppb
of the radioactivity was found in the nature potatoes indicating mnninal
upt ake of either of these chem cals (Roberts and Stoydin 1976).

5.3.2 Transformati on and Degradati on
5.3.2.1 Air

The primary node of degradation in air is through reaction with
phot ochem cal | y- produced hydroxyl radicals by H atom abstraction (Si ngh et
al . 1982). Experinental determinations of the reaction rate yield a halflife
of >23 days (Atkinson 1985), whereas theoretical estimates result in a
hal f-1ife of 16 days (Atkinson 1985). Lacking a chronophore that absorbs
radi ati on >290 nm direct vapor phase photolysis would not be expected.
Accordingly, no photolysis occurred when 1, 2-di chl or opropane was exposed to
simul ated sunlight for prolonged periods of tinme (Cohen et al. 1984).

5.3.2.2 Water

1, 2-Dichl oropropane is resistant to hydrolysis, with an esti nmated
hydrolysis half-life of 25-200 wk (Cohen et al. 1984). Moyst studies
i ndicated that 1,.2-dichloropropane is also resistant to biotransformation
There was no degradation in a sem continuous activated sludge process in ten
weeks even when the retention tine was as long as 25 hr (Shell 1984). There
is also no degradation in standard 4-week tests that sinulate
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bi odegradability in environnmental waters (Kawasaki 1980; Anonynous 1983).
Wi | e >99% of 1, 2-dichl oropropane was |lost in a wastewater treatnment
facility, the loss was attributed to stripping, rather than bi odegradation
(Ki ncannon et al. 1983).

5.3.2.3 Soi

Little or no degradation of 1,2-dichloropropane has been reported in
soil. Wen 71 ppm of radiol abeled 1, 2-dichl oropropane was applied to a sandy
| oam and medi um |l oam soil in closed glass containers and incubated for 20
weeks, <0.2% of the applied radioactivity was found in degradation products
(Roberts and Stoydin 1976).

5.4 LEVELS MONI TORED OR ESTI MATED I N THE ENVI RONVENT
5.4.1 Air

No | evel s of 1,2-dichloropropane in rural or renpote areas of the U S
have been reported in the literature. Sanples collected in 397
ur ban/ suburban areas of the country had a nedi an concentration of 57 parts
per trillion (ppt) and a range of 22 to 110 ppt (Brodzi nsky and Singh 1982).
Round-the-cl ock sanpling for periods of 1-2 weeks in seven U S. cities
ranged from 21-78 ppt (Singh et al. 1982). Levels of sone of the chenicals
nmeasured were highest at night or in the early norning, and | owest in the
aft ernoon, although no nention of this fact was specifically directed to
1, 2-di chl oropropane. Only 2% of the 1, 2-di chl oropropane |evels nonitored at
four sites by the California Air Mnitoring Program were above the
guantitation limt of 0.2 ppt, although one value recorded in Riverside was
1100 ppt (Shikiya et al. 1984). During rain events in Portland, Oregon, gas
phase concentrations of 1,2-dichloropropane ranged from4.4-8.4 ppt (Ligock
et al. 1985). Levels of 1,2-dichloropropane in industrial or source-rel ated
areas of the U S. ranged (39 sites) from0-130 ppt with 120 ppt nedi an
(Brodzi nsky and Singh 1982). The average concentration during a 3-nonth
survey of ten source-related sites in Philadel phia, PA was 259 ppt
(Sullivan et al. 1985). In EPA s Phil adel phi a Geographic Area Miltinedia
Pol | ut ant Survey, average anbient 1,2-dichloropropane |evels ranged from 40-
740 ppt in various sections of the city and 7700- 120, 000 ppt downw nd of the
Nort heast Water Pollution Control Plant (EPA 1986c¢c). This plant had
recei ved di scharges fromthe Rohm and Haas plant which produced ion exchange
resins using 1,2-dichloropropane as a solvent. The data conpiled by
Brodzi nsky and Si ngh (1982) has been reviewed and nost of it is of good
quality. Mre data has now been added to this National Anbient Volatile
O gani ¢ Conpounds Dat abase bringi ng the nunber of nmonitoring data points to
714 (Shah and Heyerdahl 1988). Wth the addition of the new data, the
overal | nedian concentration of 1,2-dichloropropane is 22 ppt and the | ower
and upper quartile concentrations are 11 and 65 ppt. The nedi an
concentration of the suburban, urban, and source-dom nated sites were 42
ppt, 11 ppt, and 1 ppt, respectively. The fact that the 1, 2-
di chl oropr opane concentrations are higher at the 'cleaner' sites my
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i ndicate that the degradation rate is lower at these sites rather than that
there are nore 1, 2-di chl oropropane eni ssions at these sites. The
concentration of hydroxyl radicals that are responsible for the
phot ooxi dati on of 1,2-dichloropropane are generally [ower in cleaner

at nospheres than dirty ones (Wner et al. 1984). The fact that the addition
of nore recent data to the National Anmbient Volatile Organic Conmpounds

Dat abase has | owered the nedi an 1, 2-di chl oropropane concentration from 57
ppt to 22 ppt (Brodzinsky and Singh 1982; Shah and Heyerdahl 1988) suggests
that the reduction in 1,2-dichloropropane use has had an effect on anbient
air concentrations.

Traces of 1, 2-dichl oropropane were detected outside 2 of 9 hones at the
O d Love Canal in N agara Falls, N Y. (Barkley et al. 1980), while 0.29 ppb
was found in the anbient air in a household basenment (Pellizzarri 1982).
The sane authors did not find any 1, 2-dichl oropropane at the Kin-But waste
di sposal site near Edison, N J. Traces to 0.46 ppb of 1, 2-dichloropropane
were found in Iberville Parish, LA where nany organi c chenical and
producer, user, and storage facilities are |located along the M ssissipp
River (Pellizzarri 1982).

Wi | e one of 1, 2-dichloropropane's nmgjor uses was once as a Soi
fum gant, no air nonitoring data could be located in the avail able
literature for agricultural areas in which it was used.

5.4.2 Water

1, 2- Di chl oropropane has been identified in 1.6% of sanples from1l
water utilities along the Chio River at a level of 0.1 ppb (Chio River
Val l ey Sanitation Comm ssion 1979). In a U S. Goundwater Supply survey in
whi ch 945 water supplies derived from groundwater sources were tested, 13
supplies were positive for 1,2-dichloropropane, with a medi an and nmaxi mum
concentrations of 0.9 and 21 ppb, respectively (Wstrick et al. 1984). In an
ongoi ng study of 575 community water systens using groundwater sources and
approxi mately 19,000 non-comunity and private wells in Suffol k County, NY
0.9% of the comunity water systens and 5.5% of the other wells contained
1, 2-di chl oropropane nmaking it the 5th nost common contam nant found there
(Suffolk County 1983b; Zaki 1986). In 1982 the California State Water
Resources Control Board started investigating the presence of 1, 2-

di chl oropropane in wells (Cohen et al. 1986; Ali et al. 1986) because of its
high nobility in soil and possible carcinogenicity and nutagenicity. They
found the chemical in 75 wells in nine counties ranging up to 1200 ppb; 12
wel I s exceeded the State's action level of 10 ppb (Ali et al. 1986). It is
worth noting that 3 contaminated wells in residential and
residential/comercial areas of Suffolk County, NY with 1,2-dichl oropropane
| evel s of 13-550 ppb were in areas where agricultural use was clained not to
be a source of contami nation (Suffolk County 1983a). 1, 2-Di chl oropropane

was found in at least 7 shallow wells in western WAshi ngton associated with
soil injection in strawberry fields (Cohen et al. 1986). N ne out of 20
sanmpl es of groundwater underlying landfills in Mnnesota contai ned 0.5-43
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ppb of 1, 2-dichl oropropane (Sabel and Clark 1984). In a separate M nnesota
andfill study, 1.5-7.6 ppb of 1,2-dichloropropane was found in the
groundwat er underlying a landfill in a sand plain that was known to have
received industrial waste, but was absent fromthe boring taken directly
above the contani nated groundwater; while 1.1 ppb of 1,2-dichl oropropane was
found in the groundwater froma clay landfill in southwestern M nnesota
(Sabel and C ark 1984).

1, 2- Di chl oropr opane has been found in major rivers of the United
States; up to 20% of the sanples fromnonitoring studies contained from
trace quantities to >0 ppb of the chenmical (Kaiser et al. 1983; Cnhio River
Val l ey Water Sanitation Comm ssion 1980; Chio River Valley Water Sanitation
Conmi ssion 1982). O the 95 stations nonitored in Lake Ontario, 4 had
concentrations rangi ng from 210-440 ppt and 15 others had trace quantities,
while in 16 stations in the Lower N agara River, 4 stations had
concentrations ranging from 7-55 ppt, while 5 other stations had trace
guantities (Kaiser et al. 1983). O the 4972 sanples at 11 stations on the
Ohio River nmonitored in 1980-81, 8.8%were positive, with 28 sanpl es between
[ -10 ppb and 1 sanple contained >10 ppb (Chio River Valley Water Sanitation
Conmi ssion 1982). Between 1980 and 1988, 29,320 sanples of surface water in
EPA' s STORET dat abase were anal yzed for 1, 2-di chl oropropane (STORET 1988).
Ten percent of the sanples were 0.40 parts per billion (ppb) or higher with
a maxi mum | evel of 300 ppb. In addition, of the 859 sedi nent anal yzed, 10%
cont ai ned 1, 2-di chl oropr opane above 44 ppb. O the 22,457 sanpl es of
groundwat er in the database, 10% were above 3 ppb and the maxi nrum was 1500

ppb.

5. 4.3 Soi

1, 2- Di chl oropr opane was present in concentrations up to 12.2 ppb in
soil cores underlying a recently funmigated field in California (Ali et al
1986). In another California study, it was found at 0.2-2.2 ppb in soi
cores up to 7 neters below the surface (Cohen et al. 1984). Sone unspecified
sanpl es of soil, water, or sedinent fromthe Love Canal contained
unspeci fi ed anounts of 1, 2-dichl oropropane (Hauser and Bromberg 1982). 1, 2-
Di chl or opropane was found at nine of the 951 hazardous waste sites |listed on
the National Priority List (NPL) of highest priority sites for possible
renedi al action (ATSDR 1988). Runoff and soil and groundwater contam nation
with 1, 2-dichloropropane was reported at these sites. Additionally, it was
found in 5 sites in the Contract Laboratory Statistical Database at nedi an
concentrations ranging from6.5 to 23,000 ppb (Viar and Conpany 1987).

5.4.4 O her Media

No docunentation of 1,2-dichloropropane in flora or fauna in the U S
was | ocat ed.
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5.5 GENERAL PCPULATI ON AND OCCUPATI ONAL EXPOSURE

A National Cccupational Exposure Survey (NOES) conducted by NI OSH from
1981 to 1983 estimated that 2119 workers including 949 wonen were
potentially exposed to 1, 2-dichloropropane in the United States (N OSH
1988). The distribution of these estimated exposed workers by standard
i ndustrial category (SIC) was: 408 in business services, 831 in machinery,
except electrical, 161 in fabricated nmetal products, 672 in the chenical and
allied products, and 47 in textile m |l products. The estimte was
provisional as all of the data for trade nane products which nmay contain
1, 2-di chl oropr opane has not been anal yzed. The NCES was based on field
surveys of 4490 facilities and was designed as a nati onwi de survey based on
a statistical sanple of virtually all workplace environments in the United
States where eight or nore persons were enployed in all SIC codes except
m ning and agriculture. The use pattern of 1,2-dichloropropane has changed
radically since the survey was nade, as it has been elimnated from
agricultural fum gants, photographic film manufacture, and paint strippers.
The results of the NOES, even though it excludes agricultural workers, are
expected to be high. Another category of worker that may be exposed to 1, 2-
di chl oropropane are workers at wastewater treatnent facilities that handle
ef fluent containing this chemcal. Volatilization would be expected during
treat ment operations. According to Dow Chem cal Conpany, the najor
manuf acturer of 1,2-dichl oropropane, all processes involving the production
conversion, and disposal of 1,2-dichloropropane are cl osed process (Dow
Chem Co. 1983). By their estimtes, 45 and 123 workers are routinely and
potentially exposed, respectively, to the chenical (Dow Chem Co. 1983).
The | evel s of exposure they report are <2 ppmfor toluene diisocyanate
(TDl) production, <l ppmin ion exchange resin manufacture, and <25 ppmin
paper coating (Dow Chem Co. 1983).

According to drinking water surveys (Ali et al. 1986; Cohen et al
1986; Ohio River Valley Sanitation Conm ssion 1979; Westrick et al. 1984;
Zaki 1986), a significant nunber of drinking water supplies contained 1, 2-
di chl oropropane and people drinking this water woul d have been exposed to
this chemical. In the nost broadl y-based groundwater survey, 1.4% of these
suppl i es cont ai ned nedi an water concentrations of 0.9 parts per billion
(ppb) (Westrick et al. 1984). People drinking this water would i ngest 1.8
c(g of 1,2-dichloropropane per day. Wile nost of the drinking supplies
tested for 1, 2-dichloropropane were taken from groundwater sources, in
cities such as Phil adel phia, PA which obtains its water froma river that
recei ved si zeabl e amounts of 1, 2-dichl oropropane-containing effluent, the
concentration of 1,2-dichloropropane in the drinking water fromthe Baxter
Drinking Water Plant averaged 1.5 ppb (EPA 1986). People consuming this
wat er woul d have ingested 3.0 ug of 1,2-dichl oropropane daily.

The general population is exposed to 1, 2-dichloropropane in anbient
air, which contains nedian 1, 2-dichl oropropane |evels of 22 ppt which
translates into a daily intake of 2.1 nug. Residents of Phil adel phia,
according to EPA s Phil adel phia Geographic Area Miltinmedia Pollutant Survey,
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woul d have been exposed to much hi gher inhal ati on doses, 98-660 ug/day
because a | arge user of 1,2-dichloropropane was | ocated there (EPA 1986¢c).
People living in the vicinity of landfills containing 1, 2-dichloropropane
may be exposed to 1, 2-dichloropropane present in landfill gases.

Not enough information is available to estimte what the | evel of

exposure fromthis source mght be. Subsurface and surface em ssions of

vol atil e organi c conpounds (VOCs) have been found from RCRA Subtitle D

di sposal sites which reportedly received only non-hazardous waste. However,
hazardous waste from smal|l quantity generators or househol d hazardous waste
may be di sposed of at these landfills. For landfills that are simlar in
design and content, emi ssions are estinated to be a factor of 2.6 greater in
a wet climte than in a dry one (Vogt et al. 1987)

5.6 POPULATI ONS W TH POTENTI ALLY HI GH EXPOSURE

Those peopl e consum ng contani nated drinking water will have the
greatest potential for exposure to significant |levels of 1,2-
di chl oropropane. Since the odor threshold for 1,2-dichloropropane is 10
ppb (Anmoore and Hautal a 1983), people consuming water with this |evel of
1, 2-di chl oropropane may have a warning that their water is contam nated.
In general, drinking water supplies that are nbst apt to be contam nated are
t hose taken from groundwat er sources. Contaninated drinking water wells are
nost likely to be found in agricultural areas with sandy soil where the
chemi cal was used as a fum gant. However, there are special situations,
such as in Phil adel phia, where drinking water derived from surface water
sources may be contami nated with 1,2-dichl oropropane-containing effluent.
I n Phil adel phia, 1,2-dichloropropane-containing effluent froman industria
pl ant was driven upstreamto the influent of a drinking water plant by tida
action. This plant recently discontinued using 1, 2-di chl oropropane. People
residing in the vicinity of industrial sources may be exposed to 1, 2-
di chl oropropane in the anbient air, either fromdirect enissions or
vol atilization of the chenical from wastewater

5.7 ADEQUAGY OF THE DATABASE

Section 104 (i) (5) of CERCLA, directs the Adm nistrator of ATSDR (in
consultation with the Adm ni strator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
ef fects of 1,2-dichloropropane is avail able. Where adequate information is
not avail abl e, ATSDR, in cooperation with the National Toxicol ogy Program
(NTP), is required to assure the initiation of a program of research
designed to determine these health effects (and techni ques for devel oping
nmet hods to determ ne such health effects). The foll owi ng di scussion
hi ghlights the availability, or absence, of exposure and toxicity
i nfornmati on applicable to human health assessnent. A statenent of the
rel evance of identified data needs is also included. In a separate effort,
ATSDR, in collaboration with NTP and EPA, will prioritize data needs across
chenmical s that have been profil ed.
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5.7.1 Data Needs

Physi cal and Chemical Properties. The physical and chem cal properties
of 1, 2-di chl oropropane have been adequately characterized (see table 3.2).

Envi ronnental Fate. Sufficient data exists to show that chem cal
hydrol ysis and aer obi c bi odegradati on of 1,2-dichl oropropane are very sl ow
and are not significant in determining the half-life in surface water or
soil. No experinmental studies of anaerobic biotransfornmation are avail abl e;
these could be useful in estimating the half-life of 1,2-dichloropropane in
soi | and groundwat er. Experinmental hydrolysis data at pH 5-9 woul d be
hel pful for predicting the half-1ife of 1,2-dichloropropane in groundwater
where vol atilization is not significant.

Exposure Levels in Environnental Media. Since 1, 2-dichloropropane was
phased out as a fumigant and its use in solvents has declined, recent
nmoni toring data are needed for air, groundwater, and surface water. This is
particularly inmportant with respect to groundwater, where it is especially
long-1ived and may be present in significant concentrations. Field
noni toring studies of 1,2-dichloropropane woul d al so be useful. This may be
the only feasible way of determ ning the half-1ife of 1,2-dichloropropane in
groundwater. Air nonitoring and surface water studies would show the effects
of changi ng 1, 2-di chl oropropane use patterns. \Wile EPA' s Storet database
contai ns consi derable water.nonitoring data, there are problenms with the
dat abase that limt its usefulness. The detection linmt is apparently
recorded when no chemical is detected, so that it is inpossible to say
whet her the 90 percentile figures for surface water and groundwater quoted
in Section 5.4.2 represent positive determ nations or nerely detection
l[imts. It would be helpful if this nonitoring data woul d i ndi cate whet her
1, 2-di chl oropropane was actually detected in the sanples.

Exposure Levels in Humans. The use pattern of 1, 2-dichl oropropane has
changed radically since NIOSH s Nati onal Cccupational Exposure Survey
(NOES). Since the elimnation of 1,2-dichloropropane fromagricultura
fum gants, photographic filmmanufacture, and paint strippers, fewer workers
are exposed. Wiile agricultural workers were not included in the survey,

t hose engaged in the manufacture of agricultural chemnicals were included.
As a chemical in paint strippers, 1,2-dichloropropane would have a
particularly high potential for exposing |arge nunbers of people at high
| evel s of exposure, since such applications are |abor intensive and
performed in the open. Therefore the results of the NOES will have to be
reanal yzed in light of current use patterns in order to reflect current
occupati onal exposures.

Exposure Registries. Oher than the NI OSH survey, no exposure
registries for 1,2-dichloropropane were | ocated. The devel opnent of a
regi stry of exposed persons woul d provide a useful reference tool in
assessi ng exposure levels and frequency. In addition, a registry would
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all ow an assessnent of the variations in exposure concentrations by, for
exanpl e, geography, season, regulatory actions, presence of hazardous waste
landfills, or manufacturing or use facility. These assessnents, in turn
woul d provide a better understanding of the needs for sonme types of research
or data acquisition based on the current exposure concentrations.
Additional ly, such a database of exposures may be useful for Iinking
exposure to 1, 2-dichloropropane with specific toxic effects or diseases.

5.7.2 On-going Studies

No on-going nonitoring studies or studies relating to the environnental
fate of 1,2-dichloropropane were |ocated in the available literature.

According to Energency Planning and Community Right to Know Act of 1986
(EPCRTKA), (8313), (Pub. L. 99-499, Title Ill, 8313), industries are
required to submt release information to the EPA. The Toxic Rel ease
Inventory (TRI), which contains release information for 1987, becane
avail able in May of 1989. This database can be updated yearly and shoul d
provide a nore reliable estinmate of industrial production and emni ssions,
which will be useful for determ ning potential human exposure.

NIOSH is continuing to revise its estimtes of occupational exposures
in its National Occupational Exposure Survey (NOES) through the inclusion of
trade name conmpounds. As part of the Third National Health and Nutrition
Eval uati on Survey (NHANES II1), the Environnmental Health Laboratory Sciences
Division of the Center for Environnental Health and Injury Control, Centers
for Disease Conrol, will be analyzing hunman bl ood sanples for 1, 2-

di chl oropropane and other volatile organic conpounds. These data will give
an indication of the frequency of occurrence and background | evels of these
conpounds in the general popul ation.
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