Substance name:
trichloroethylene
Reviewer:  Will Forest, 4/29/08
CAS:  79-01-06
MW:  131.4

Synonyms:
TCE; trichloroethene; trichlor; tri

Molecular formula:  C2HCl3

Structural formula:  CHCl=CCl2
Conversion:  1 ppm = 5.37 mg/M3
and
1 mg/M3 = 0.19 ppm
at 25 oC and 760 mm/Hg

Vapor pressure = 77 torr (about 100,000 ppm) at 25 oC

Physical characteristics at room temp:  volatile colorless liquid

Special physical characteristics if any:  vapor density = 4.5 (air = 1)

Flammability and other hazards:  combustion products include phosgene, HCl, and perhaps dioxin-like compounds

Uses/applications:  solvent – primarily in degreasing, also in the rubber and paper industries and in adhesives; ingredient in some pesticides

Standards and Recommendations
Title 8 PEL:

 25 ppm; 100 ppm STEL; 300 ppm ceiling

ACGIH TLV (2007):  10 ppm; 25 ppm STEL

NIOSH REL (1996):   25 ppm (except 2 ppm 60-minute “ceiling” during anesthetic use)

Other OELs:  WEEL (none?), MAK (none?)

Organizational assessments

IARC (1995):  Probable Human Carcinogen
(sufficient animal evidence, limited human evidence)

NTP (11th Report, 2005):  Reasonably Anticipated to be a Human Carcinogen
(sufficient animal evidence, limited human evidence)

EPA (2001):  Highly Likely to Produce Cancer in Humans,   or   B1 Probable Human Carcinogen
(sufficient animal evidence, limited human evidence), depending on guidelines used

Prop 65 (1988):  Known to Cause Cancer

OEHHA NSRLs:       80 g/day (inhalation); 50 g/day (oral)

OEHHA Inhalation Unit Risk:        .002 (mg/m3)-1
OEHHA Inhalation Slope Factor:   .007 (mg/kg/day)-1
OEHHA Chronic REL:  600 g/m3, based on CNS effects and eye irritation in workers

Peer-reviewed journal articles and other studies







Reference:  (Author, year)

Study type: (test animal exposure, epidemiologic etc.)


Results:  (LOAEL, NOAEL, benchmark dose etc.)

Discussion and assessment:

I have not yet finished my review of recent literature.

HEAC Health-based assessment and  recommendation

Most sources agree that TCE should be considered a probable human carcinogen, based on considerable human as well as extensive animal evidence.  As usual, carcinogenic potency drives the health-based risk assessment.  OEHHA’s inhalation No Significant Risk Level, calculated to induce one excess cancer per 100,000 persons exposed full time for a lifetime, is 80 g/day.  Here’s one way to describe the calculation of a workplace exposure limit that should pose a 1/1000 risk:

To go from risk of 1/100,000 to risk of 1/1000:

80 g/day * 100  =  8000 g/day, or  8 mg/day

To condense that lifetime daily exposure into a working lifetime daily exposure:

8 mg/day * 70/40 (years/lifetime) * (52/50 weeks/year) * 7/5 (days/week)   =   20.384 mg/day

Assuming inhalation of 10 m3/day:

20.384 mg/day / 10 m3/day  =  2.0384 mg/m3
By the conversion factor:

2.0384 mg/m3 * 1 ppm/5.37 mg/m3  =  0.38 ppm

Thus, linear calculation from the OEHHA NSRL indicates that the working lifetime exposure associated with a 1/1000 cancer risk is 0.38 ppm.

From OEHHA’s inhalation Unit Risk Factor of .002 (mg/m3)-1, I did this comparable calculation:

Working lifetime exposure / lifetime exposure  =  40/70 * 50/52 * 5/7 * 10/20  =  0.196

Working lifetime fraction * Unit Risk Factor  =  .196 * .002 (mg/m3)-1  =  .000392 (mg/m3)-1
By the conversion factor,   .000392 (mg/m3)-1  =  .002105 ppm-1
So, the PEL for a cancer risk level of 1/1000 is   .001 / .002105 ppm-1  =  .475 ppm

By comparison, OEHHA’s Chronic REL of 600 g/m3 converts to a workplace level of 3 ppm:

600 g/m3 * 70/40 * 52/50 * 7/5 * 20/10  =  3.0576 ppm

Usage information:
High Volume Chemical, over a million pounds per year produced (~6 million pounds per year released or disposed of on-site or off-site, per TRI)

Measurement information

NIOSH Manual of Analytical Methods 1022 – estimated LOD 0.01 mg/sample

http://www.cdc.gov/niosh/nmam/pdfs/1022.pdf
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