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Toxicological Summary for: 1,1,1-Trichloroethane
CAS: 71-55-6
Synonyms: Methyl chloroform, 1,1,1-TCA

Acute Non-Cancer Health Risk Limit (nHRLacte) = Not Derived (Insufficient Data)
Short-term Non-Cancer Health Risk Limit (nHRLshort-term) = Not Derived (Insufficient Data)

Subchronic Non-Cancer Health Risk Limit (nHRLsubchronic) = 9,000 pg/L

(Reference Dose, mg/kg-d) x (Relative Source Contribution) x (Conversion Factor)
(Subchronic Intake Rate, L/kg-d)

= (3.0 mg/kg-d) x (0.2)" x (1000 ug/mg)
(0.070 L/kg-d)™*

= 8,571 rounded to 9,000 pg/L

“Relative Source Contribution: MDH 2008, Section IV.E.1.
“Intake Rate: MDH 2008, Section IV.E.1. and US EPA 2011, Exposure Factors Handbook, Tables
3-1and 3-81

Reference Dose/Concentration: HED/Total UF = 3.0 mg/kg-d (B6C3F1 mouse)
Source of toxicity value: Determined by MDH in 2016
Point of Departure (POD): 2155 mg/kg-d (BMDLio, NTP, 2000)
Dose Adjustment Factor (DAF): 0.14 (Body weight scaling, subchronic female
B6C3F1 mouse) (USEPA, 2011) (MDH, 2017)
Human Equivalent Dose (HED): POD x DAF = 2155 mg/kg-d x 0.14 = 302 mg/kg-d
Total uncertainty factor (UF): 100
Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics),
10 for intraspecies variability, and 3 for database
uncertainty (inadequate evaluation of neurological
endpoint (identified as critical endpoint in
inhalation studies))
Critical effect(s): Decreased adult body weight
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Co-critical effect(s): Decreased adult body weight/weight gain,
decreased relative liver weight, decreased
epididymal spermatozoal concentration

Additivity endpoint(s): Hepatic (liver) system, Male reproductive system

Chronic Non-Cancer Health Risk Limit (nHRLchronic) = 5,000 pg/L

(Reference Dose, mg/kg-d) x (Relative Source Contribution) x (Conversion Factor)
(Chronic Intake Rate, L/kg-d)

= (1.0 mg/kg-d) x (0.2)" x (1000 pug/mg)
(0.044L/kg-d)™"

= 4,545 rounded to 5,000 pg/L

“Relative Source Contribution: MDH 2008, Section IV.E.1.
“Intake Rate: MDH 2008, Section IV.E.1. and US EPA 2011, Exposure Factors Handbook, Tables
3-1and 3-81

Reference Dose/Concentration: HED/Total UF = 1.0 mg/kg-d (B6C3F1 mouse)
Source of toxicity value: Determined by MDH in 2016
Point of Departure (POD): 2155 mg/kg-d (BMDLio, NTP, 2000; subchronic
exposure)
Dose Adjustment Factor (DAF): 0.14 (Body weight scaling, subchronic female
B6C3F1 mouse) (USEPA, 2011) (MDH, 2017)
Human Equivalent Dose (HED): POD x DAF = 2155 mg/kg-d x 0.14 = 302 mg/kg-d
Total uncertainty factor (UF): 300
Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics),
10 for intraspecies variability, 3 for sub-chronic to
chronic extrapolation, and 3 for database
uncertainty (inadequate evaluation of neurological
endpoint (identified as critical endpoint in
inhalation studies))
Critical effect(s): Decreased adult body weight
Co-critical effect(s): Decreased adult body weight/weight gain,
decreased relative liver weight, decreased
epididymal spermatozoal concentration
Additivity endpoint(s): Hepatic (liver) system, Male reproductive system

Cancer Health Risk Limit (cHRL) = Not Applicable
Cancer classification: Group D: not classifiable as to human
carcinogenicity (USEPA, 2007)
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Slope factor (SF):

Source of cancer slope factor (SF):

Volatile:

Yes (high)

Tumor site(s):

Summary of Guidance Value History:
A noncancer chronic Health Risk Limit (HRL) of 600 pg/L was promulgated in 1993/1994. In
2007, as required by a Legislative Session Law (Chapter 147, Article 17, section 2), the HRL was
set equal to the MCL of 200 pg/L until MDH conducted a full review. Later in 2007, MDH
derived subchronic and chronic noncancer Health Based Values (HBV) of 20,000 pg/L and

9,000 pg/L. The HBVs were adopted as HRLs in 2009. In 2016, MDH re-evaluated the noncancer
HRLs resulting in new noncancer subchronic and chronic HBVs of 9,000 pg/L and 5,000 ug/L,
respectively. The 2016 noncancer HVBs were lower than the previous HRLs as a result of 1)
using MDH’s most recent risk assessment methodology including the application of Human
Equivalence Doses and 2) rounding to one significant digit. The 2016 guidance was adopted as

HRLs in 2018.

Not Applicable
Not Applicable
Not Applicable

Summary of toxicity testing for health effects identified in the Health Standards Statute (144.0751):

Even if testing for a specific health effect was not conducted for this chemical, information about that effect might
be available from studies conducted for other purposes. MDH has considered the following information in
developing health protective guidance.

Endocrine Immunotoxicity Development Reproductive Neurotoxicity
Test(_e(?l for No Yes Yes Yes Yes
specific effect?
Effects 1 ) 3 .
observed? No No Yes Yes

Comments on extent of testing or effects:

! There are no oral immunotoxicity studies. Inhalation exposure to moderate to high

concentrations did not produce effects on spleen or thymus histopathology. Based on this
limited inhalation data 1,1,1-TCA may not produce toxic effects on the immune system,
however, sensitive immunological endpoints have not been evaluated.

2 Epidemiological studies have not observed adverse pregnancy outcome. Low level, oral
exposure did not produced adverse effects in laboratory animals. Minor developmental
delays, accompanied by maternal toxicity, have been reported at high inhalation doses. A
database uncertainty factor to, in part, address the absence of an established LOAEL for
developmental effects has been incorporated into the derivation of the subchronic and
chronic RfDs.
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3 Epidemiological studies have not observed adverse pregnancy outcome. Decreased sperm
concentrations have been observed in laboratory animals exposed to concentrations similar
to the critical study LOAEL. These effects are listed as co-critical effects.

4 Inhalation of 1,1,1-TCA produces central nervous system depression, increasing with exposure
concentration from mild motor impairment to euphoria, unconsciousness and death. Rats
given a bolus oral dose exhibited a short period of hyperactivity followed by a period of
prolonged narcosis. No clinical signs of neurotoxicity were seen in rats receiving similar
doses from diet or drinking water. Since these studies did not evaluate subtle neurological
endpoints a database uncertainty factor was added to, in part, address this data gap.

Resources Consulted During Review:

Agency for Toxic Substances and Disease Registry (ATSDR). (2006). "Toxicological Profile for
1,1,1-Trichloroethane." from https://www.atsdr.cdc.gov/toxprofiles/tp70.pdf.

Agency for Toxic Substances and Disease Registry (ATSDR). (2016). "Minimal Risk Levels (MRLs)
for Hazardous Substances." from https://www.atsdr.cdc.gov/mrls/mrllist.asp.

California Environmental Protection Agency - Office of Environmental Health Hazard
Assessment (Cal OEHHA). (2006). "Public Health Goals for Chemicals in Drinking Water -
1,1,1-Trichloroethane." from http://oehha.ca.gov/water/public-health-
goal/supplementary-materials-public-health-goal-111-trichloroethane.

California Environmental Protection Agency - Office of Environmental Health Hazard
Assessment (Cal OEHHA). (2016). "Chemical Database: 1,1,1-Trichloroethane." from
http://oehha.ca.gov/chemicals/111-trichloroethane.

California State Water Resources Control Board. (2010). "Final Report: Monitoring Strategies for
Chemicals of Emerging Concerns (CECs) in Recycled Water." from
http://www.waterboards.ca.gov/water issues/programs/water recycling policy/docs/c
ec_monitoring rpt.pdf.

ChemFinder. (2007). "Chemfinder Database." from
http://chemfinder.cambridgesoft.com/reference/chemfinder.asp.

International Agency for Research on Cancer (IARC). (1999). "IARC Cancer Classification." from
http://monographs.iarc.fr/ENG/Classification/latest classif.php.

Minnesota Department of Health (MDH). (2008). "Statement of Need and Reasonableness
(SONAR), July 11, 2008. Support document relating to Health Risk Limits for
Groundwater Rules. ." from
http://www.health.state.mn.us/divs/eh/risk/rules/water/hrlsonar08.pdf.

Minnesota Department of Health (MDH). (2017). "MDH Health Risk Assessment Methods to
Incorporate Human Equivalent Dose Calculations into Derivation of Oral Reference
Doses. (May 2011, revised 2017)" from
http://www.health.state.mn.us/divs/eh/risk/guidance/hedrefguide.pdf.

1,1,1-Trichloroethane - Page 4 of 5


https://www.atsdr.cdc.gov/toxprofiles/tp70.pdf
https://www.atsdr.cdc.gov/mrls/mrllist.asp
http://oehha.ca.gov/water/public-health-goal/supplementary-materials-public-health-goal-111-trichloroethane
http://oehha.ca.gov/water/public-health-goal/supplementary-materials-public-health-goal-111-trichloroethane
http://oehha.ca.gov/chemicals/111-trichloroethane
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://www.waterboards.ca.gov/water_issues/programs/water_recycling_policy/docs/cec_monitoring_rpt.pdf
http://chemfinder.cambridgesoft.com/reference/chemfinder.asp
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://www.health.state.mn.us/divs/eh/risk/rules/water/hrlsonar08.pdf
http://www.health.state.mn.us/divs/eh/risk/guidance/hedrefguide.pdf

Minnesota Department of Health (MDH). (2011). "MDH Health Risk Assessment Methods to
Incorporate Human Equivalent Dose Calculations into Derivation of Oral Reference
Doses. ." from http://www.health.state.mn.us/divs/eh/risk/guidance/hedrefguide.pdf.

National Toxicology Program (NTP). (2000). "NTP Technical Report on the Toxicity Studies of
1,1,1-Trichloroethane." from https://ntp.niehs.nih.gov/ntp/htdocs/st rpts/tox041.pdf.

Ohnishi, M., Umeda, Y., Katagiri, T., Kasai, T., Ikawa, N., Nishizawa, T., Fukushima, S. (2013).
"Inhalation carcinogenicity of 1,1,1-Trichloroethane in rats and mice." Inhalation
Toxicology 25(5): 298-306.

U.S. Environmental Protection Agency (USEPA)-Office of the Science Advisor. (2011).
"Recommended Use of Body Weight 3/4 as the Default Method in Derivation of the Oral
Reference Dose." from http://www.epa.gov/raf/publications/pdfs/recommended-use-

of-bw34.pdf.
U.S. Environmental Protection Agency (USEPA) - Inegrated Risk Information System (IRIS).

(2007). "IRIS 1,1,1-Trichloroethane Assessment ", from
https://cfpub.epa.gov/ncea/iris2/chemicalLlanding.cfm?substance nmbr=197.

U.S. Environmental Protection Agency (USEPA) - Office of Research and Development. (2011).
"Exposure Factors Handbook: 2011 Edition." from
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252

U.S. Environmental Protection Agency (USEPA) - Office of Water. (2012). "2012 Edition of the
Drinking Water Standards and Health Advisories. ." from
https://www.epa.gov/sites/production/files/2015-
09/documents/dwstandards2012.pdf.

U.S. Environmental Protection Agency (USEPA). (2016). "Regional Screening Levels (RSLs) and
Primary Remediation Goals." from https://www.epa.gov/risk/regional-screening-levels-
rsls-generic-tables-may-2016.

World Health Organization (WHO). (2011). "Guidelines for Drinking Water Fourth Edition." from
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151 eng.pdf.

1,1,1-Trichloroethane - Page 5 of 5


http://www.health.state.mn.us/divs/eh/risk/guidance/hedrefguide.pdf
https://ntp.niehs.nih.gov/ntp/htdocs/st_rpts/tox041.pdf
http://www.epa.gov/raf/publications/pdfs/recommended-use-of-bw34.pdf
http://www.epa.gov/raf/publications/pdfs/recommended-use-of-bw34.pdf
https://cfpub.epa.gov/ncea/iris2/chemicalLanding.cfm?substance_nmbr=197
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
https://www.epa.gov/sites/production/files/2015-09/documents/dwstandards2012.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/dwstandards2012.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf

	Toxicological Summary for: 1,1,1-Trichloroethane
	Acute Non-Cancer Health Risk Limit (nHRLAcute) = Not Derived (Insufficient Data)
	Short-term Non-Cancer Health Risk Limit (nHRLShort-term) = Not Derived (Insufficient Data)
	Subchronic Non-Cancer Health Risk Limit (nHRLSubchronic) = 9,000 µg/L
	Chronic Non-Cancer Health Risk Limit (nHRLChronic) = 5,000 µg/L
	Cancer Health Risk Limit (cHRL) = Not Applicable
	Summary of Guidance Value History:
	Summary of toxicity testing for health effects identified in the Health Standards Statute (144.0751):
	Comments on extent of testing or effects:
	Resources Consulted During Review:




