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Adopted as Rule: November 2023 

Toxicological Summary for: 1,1-Dichloroethylene 
CAS:  75-35-4   
Synonyms: Vinylidene chloride, 1,1-Dichloroethene 

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) = 200 µg/L 

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

= (0.069 mg/kg-d) x (0.2)* x (1000 µg/mg) 
(0.074 L/kg-d)** 

= 186 rounded to 200 µg/L  

*Relative Source Contribution: MDH 2008, Section IV.E.1. 
**Intake Rate: MDH 2008, Section IV.E.1. and US EPA 2019, Exposure Factors Handbook, Tables 3-1, 3-3 and 3-5 

 Reference Dose/Concentration: HED/Total UF = 2.07/30 = 0.069 mg/kg-d (Sprague Dawley 
Rat) 

 Source of toxicity value: Determined by MDH in 2019 
 Point of Departure (POD): 9 mg/kg-d (NOAEL, Nitschke et al. 1983 supported by 

Quast et al. 1977) 
 Dose Adjustment Factor (DAF):  0.23, Body weight scaling, default (USEPA, 2011) (MDH, 

2017)  
 Human Equivalent Dose (HED): POD x DAF = 9 mg/kg-d x 0.23 = 2.07 mg/kg-d 
 Total uncertainty factor (UF): 30 
 Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics), 10 for 

intraspecies variability 
 Critical effect(s): Fatty changes in the liver 
 Co-critical effect(s): None 
 Additivity endpoint(s): Hepatic (liver) system 
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Chronic Non-Cancer Health Risk Limit (nHRLChronic) = 200 µg/L 

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

= (0.040 mg/kg-d) x (0.2)* x (1000 µg/mg) 
(0.045 L/kg-d)** 

= 177 rounded to 200 µg/L 

*Relative Source Contribution: MDH 2008, Section IV.E.1. 
**Intake Rate: MDH 2008, Section IV.E.1. and US EPA 2019, Exposure Factors Handbook, Tables 3-1, 3-3 and 3-5 

 Reference Dose/Concentration: HED/Total UF = 1.20/30 = 0.040 mg/kg-d (Sprague Dawley 
Rat) 

 Source of toxicity value: Determined by MDH in 2019 
 Point of Departure (POD): 4.6 mg/kg-d (BMDL10, Quast et al. 1983 as calculated by 

USEPA, 2002)  
 Dose Adjustment Factor (DAF):  0.26, Body weight scaling, default (USEPA, 2011) (MDH, 

2017)  
 Human Equivalent Dose (HED): POD x DAF = 4.6 mg/kg-d x 0.26 = 1.20 mg/kg-d  
 Total uncertainty factor (UF): 30 
 Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics), 10 for 

intraspecies variability 
 Critical effect(s): Fatty changes in the liver  
 Co-critical effect(s): Fatty changes in the liver 
 Additivity endpoint(s): Hepatic (liver) system 

Cancer Health Risk Limit (cHRL) = Not Applicable 

 Cancer classification: Data are inadequate for an assessment of human 
carcinogenic potential (oral route); Suggestive evidence of 
carcinogenicity, but not sufficient to assess human 
carcinogenic potential (inhalation route) (USEPA, 2002) 

 Slope factor (SF): Not Applicable 
 Source of cancer slope factor (SF): Not Applicable 
 Tumor site(s): Not Applicable 

Volatile: Yes (high) 

Summary of Guidance Value History: 
 A non-cancer Health Risk Limit (HRL) of 6 µg/L was promulgated in 1993/1994. Subchronic and chronic 
health-based values (HBV) of 200 µg/L were derived in 2009 and were promulgated as Health Risk 
Limits (HRL) in 2011. In 2019, MDH re-evaluated the noncancer HRLs using the most recent risk 
assessment methodology, resulting in no changes to the subchronic and chronic guidance values. In 
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2020 MDH incorporated updated intake rates (US EPA 2019). Use of the updated intake rates did not 
result in any changes to the guidance values. In November 2023, the guidance values were adopted 
into Minnesota Rules, 4717.7860, as Health Risk Limits (HRLs).  

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 
Tested for 
specific effect? No No Yes Yes No 

Effects 
observed? - - Yes1 Yes2 -3 

Comments on extent of testing or effects: 
1Two developmental studies with oral exposure have been conducted in laboratory animals. No 
developmental effects were observed at doses up to 100 times higher than the subchronic reference 
dose.  Developmental effects were tested and observed in inhalation studies, however, maternal 
toxicity was evident at levels that resulted in developmental toxicity.  
2One multi-generation reproductive study with oral exposure has been conducted in laboratory 
animals. No reproductive effects were observed at doses up to 100 times higher than the subchronic 
reference dose. No reproductive effects were observed in developmental inhalation studies in 
laboratory animals. 
3Neurotoxicity of 1,1-dichloroethylene has not been studied. However, neurotoxicity endpoints were 
included in a developmental inhalation study in laboratory animals. No evidence of developmental 
neurotoxicity was observed up to the highest dose tested.  

Resources Consulted During Review:   
Agency for Toxic Substances and Disease Registry (ATSDR). (1994). Toxicological Profile for 1,1-

Dichloroethene. Retrieved from https://www.atsdr.cdc.gov/toxprofiles/tp39.pdf  
Agency for Toxic Substances and Disease Registry (ATSDR). (2009). Addendum to the Toxicological 

Profile for 1,1-Dichloroethene. Retrieved from 
https://www.atsdr.cdc.gov/toxprofiles/1_1_dichloroethene_addendum.pdf  

Agency for Toxic Substances and Disease Registry (ATSDR) - MRLs. (2019). Minimal Risk Levels for 
Hazardous Substances (MRLs). Retrieved from https://www.atsdr.cdc.gov/mrls/mrllist.asp 

California Environmental Protection Agency. (2019). OEHHA Toxicity Criteria Database. Retrieved from 
https://data.ca.gov/dataset/toxicity-criteria-database  

California Environmental Protection Agency (OEHHA). (1999). Public Health Goal for 1,1-
Dichloroethylene in Drinking Water.  

Canada, H. (1994). Guidelines for Canadian Drinking Water Quality: Guideline Technical Document for 
1,1-Dichloroethylene. Retrieved from https://www.canada.ca/content/dam/canada/health-
canada/migration/healthy-canadians/publications/healthy-living-vie-saine/water-
dichloroethylene-eau/alt/water-dichloroethylene-eau-eng.pdf  

https://www.atsdr.cdc.gov/toxprofiles/tp39.pdf
https://www.atsdr.cdc.gov/toxprofiles/1_1_dichloroethene_addendum.pdf
https://www.atsdr.cdc.gov/mrls/mrllist.asp
https://data.ca.gov/dataset/toxicity-criteria-database
https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-canadians/publications/healthy-living-vie-saine/water-dichloroethylene-eau/alt/water-dichloroethylene-eau-eng.pdf
https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-canadians/publications/healthy-living-vie-saine/water-dichloroethylene-eau/alt/water-dichloroethylene-eau-eng.pdf
https://www.canada.ca/content/dam/canada/health-canada/migration/healthy-canadians/publications/healthy-living-vie-saine/water-dichloroethylene-eau/alt/water-dichloroethylene-eau-eng.pdf


1,1-Dichloroethylene - 4 

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. Retrieved 
from https://www.leg.state.mn.us/archive/sonar/SONAR-03733.pdf#page=2  

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). Retrieved from 
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/hedrefguide.pdf   

National Toxicology Program (NTP). (2015). NTP Technical Report on the Toxicology and Carcinogenesis 
Studies of Vinylidene Chloride in F344/N Rats and B6C3F1/N Mice.  

Nitschke, K., Smith, FA., Quast, JF., Norris, JM., Schwetz, BA. (1983). A three-generation rat 
reproductive toxicity study of vinylidene chloride in the drinking water. Fund Appl Tox, 3, 75-79.  

Quast, J., Humiston, CG., Schwetz, RW., Balmer, MF., Rampy, LW., Norris, JM., Gehring, PJ. (1977). 
Results of 90-day toxicity study in rats given vinylidene chloride in their drinking water or 
exposed to VDC vapor by inhalation. (abstract for 16th Annual Meeting of the Society of 
Toxicology). Toxicol Appl Pharmacol, 4(187).  

Quast, J., Humiston, CG., Wade, CE., Hallard, J., Beyer, JE., Schwetz, RW., Norris, JM. (1983). A chronic 
toxicity and oncogenicity study in rats and subchronic toxicity study in dogs on ingested 
vinylidene chloride. Fund Appl Tox, 3, 55-62.  

Syracuse Research PhysProp Database.  
U.S. Environmental Protection Agency (EPA). ChemView Pollution, Prevention, Toxics Page - VCCEP 

Chemicals. Voluntary Children's Chemical Evaluation Program (VCCEP). Retrieved from 
https://chemview.epa.gov/chemview  

U.S. Environmental Protection Agency (EPA). Regional Screening Levels (RSLs) - Generic Tables. 
Retrieved from https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-
november-2017  

U.S. Environmental Protection Agency (EPA). (2002). Integrated Risk Information System (IRIS) 
Toxicological Review of 1,1-Dichloroethylene. Retrieved from 
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0039tr.pdf  

U.S. Environmental Protection Agency (EPA). (2011). Recommended Use of Body Weight¾ as the 
Default Method in Derivation of the Oral Reference Dose. Office of the Science Advisor. 
Retrieved from https://www.epa.gov/risk/recommended-use-body-weight-34-default-method-
derivation-oral-reference-dose  

U.S. Environmental Protection Agency (EPA). (2018). 2018 Edition of the Drinking Water Standards and 
Health Advisories Tables.  

U.S. Environmental Protection Agency (EPA). (2019). Exposure Factors Handbook Chapter 3  
Update 2019.  Retrieved from https://www.epa.gov/expobox/exposure-factors-handbook-
chapter-3 

World Health Organization (WHO). (2003). Concise International Chemical Assessment Document 51 for 
1,1-Dichloroethene.  

World Health Organization (WHO). (2005). 1,1-Dichloroethene in Drinking Water: Background 
document for development of WHO Guidelines for Drinking-water Quality  

 

https://www.leg.state.mn.us/archive/sonar/SONAR-03733.pdf#page=2
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/hedrefguide.pdf
https://chemview.epa.gov/chemview
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-november-2017
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/0039tr.pdf
https://www.epa.gov/risk/recommended-use-body-weight-34-default-method-derivation-oral-reference-dose
https://www.epa.gov/risk/recommended-use-body-weight-34-default-method-derivation-oral-reference-dose
https://www.epa.gov/expobox/exposure-factors-handbook-chapter-3
https://www.epa.gov/expobox/exposure-factors-handbook-chapter-3

	Toxicological Summary for: 1,1-Dichloroethylene
	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) = 200 µg/L
	Chronic Non-Cancer Health Risk Limit (nHRLChronic) = 200 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:


