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Toxicological Summary for: Dieldrin

CAS: 60-57-1

Synonyms: 1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo-1,4-exo0-5,8-
dimethanonaphthalene

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

Short-term Non-Cancer Health Risk Limit (nHRLshort-term) = 0.2 pg/L

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

= (0.00011 mg/kg-d) x (0.5)" x (1000 ug/mg)
(0.285 L/kg-d)™

=0.19 rounded to 0.2 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 = 0.00011 mg/kg-d (Squirrel Monkey)
Source of toxicity value: Determined by MDH in 2016
Point of Departure (POD): 0.01 mg/kg-d (NOAEL, Smith et al. 1976)
Dose Adjustment Factor (DAF): 0.32 (Body weight scaling, subchronic Squirrel
Monkey (USEPA, 2011) (Wisconsin, 2011) (MDH,
2017)
Human Equivalent Dose (HED): POD x DAF = 0.01 mg/kg-d x 0.32 =
0.0032 mg/kg-d
Total uncertainty factor (UF): 30
Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics),
10 for intraspecies variability
Critical effect(s): Impaired learning
Co-critical effect(s): Decrease in pup viability, increased preweaning
pup mortality decreased antigen processing by
alveolar macrophages, decreased tumor cell killing
ability
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Additivity endpoint(s): Developmental, Inmune system, Nervous system

Subchronic Non-Cancer Health Risk Limit (nHRLsubchronic) = NHRLshort-term = 0.2 pg/L

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

= (0.00009 mg/kg-d) x (0.2)" x (1000 ug/mg)
(0.070 L/kg-d)™*

= 0.26 rounded to 0.3 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 = 0.00009 mg/kg-d (Beagle Dog)
Source of toxicity value: Determined by MDH in 2016
Point of Departure (POD): 0.005 mg/kg-d (NOAEL, Walker et al. 1969 aci
USEPA, 2003)
Dose Adjustment Factor (DAF): 0.53 (Body weight scaling, 3 month female dog
DAF) (USEPA, 2011) (MDH, 2017)
Human Equivalent Dose (HED): POD x DAF = 0.005 mg/kg-d x 0.53 = 0.0027 mg/kg-
d
Total uncertainty factor (UF): 30
Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics),
10 for intraspecies variability
Critical effect(s): Increased plasma alkaline phosphatase (AP)
activity,

Co-critical effect(s): Decrease in pup viability, decreased litter size,
decreased survival as a result of hyperesthetia in
both dams and pups, decreased antigen processing
by alveolar macrophages, decreased tumor cell
killing ability, impaired learning

Additivity endpoint(s): Developmental, Hepatic (liver) system, Immune
system, Nervous system

The Subchronic nHRL must be protective of the short-term exposures that occur within the
subchronic period and therefore, the Subchronic nHRL is set equal to the Short-term nHRL of
0.2 pg/L. Additivity endpoints: Developmental, Imnmune system, Nervous system.

Chronic Non-Cancer Health Risk Limit (nHRLchronic) = 0.2 pg/L

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

= (0.000043 mg/kg-d) x (0.2)" x (1000 pg/mg)
(0.044L/kg-d)™

=0.19 rounded to 0.2 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 = 0.000043 mg/kg-d (Carworth Farm
E Rats))
Source of toxicity value: Determined by MDH in 2016
Point of Departure (POD): 0.005 mg/kg-d (NOAEL, Walker et al. 1969 aci
USEPA, 2003)
Dose Adjustment Factor (DAF): 0.26 (Body weight scaling, average chronic female
rat (USEPA, 2011) (MDH, 2017)
Human Equivalent Dose (HED): POD x DAF = 0.005 mg/kg-d x 0.26 = 0.0013 mg/kg-
d
Total uncertainty factor (UF): 30
Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics),
10 for intraspecies variability
Critical effect(s): Increased relative liver weight
Co-critical effect(s): Cerebral edema and small foci degeneration,
decreased litter size, increased relative liver
weight, decreased antigen processing by alveolar
macrophages, decreased tumor cell killing ability
Additivity endpoint(s): Developmental, Hepatic (liver) system, Immune
system, Nervous system

Cancer Health Risk Limit (cHRL) = 0.006 pg/L
(Additional Lifetime Cancer Risk, 1 x 10~) x (Conversion Factor,1000 pug/mg)
(Slope Factor, per mg/kg-d) x (Lifetime Adjustment Factor) x (Lifetime Intake Rate, L/kg-d)
= (1x107) x 1,000
[(16 x 2.5) x 0.044 L/kg-day]*

=0.0057 rounded to 0.006 pg/L

“Lifetime Adjustment Factor: MDH 2008, Section IV.E.2.
**Intake Rate: MDH 2008, Section IV.E.2. and US EPA 2011, Exposure Factors Handbook, Tables
3-1and 3-81
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Cancer classification: B2, probable human carcinogen (USEPA, 1993)
2A probably carcinogenic to humans (IARC, 2016)
Slope factor (SF): 16 (mg/kg-d)* (geometric mean of 13 slope factors
from several mouse strains) (USEPA, 1993)
Source of cancer slope factor (SF): USEPA, 1993
Tumor site(s): Liver

Volatile: No

Summary of Guidance Value History:

A cancer health based value (HBV) of 0.02 pg/L was first derived in 1997. In 2009, acute, short-
term, subchronic, chronic health risk limits (HRL) of 0.2 pg/L and a cancer HRL of 0.006 pg/L
were derived. In 2016, MDH re-evaluated the HRLs. The 2016 values are the same as the 2009
values with the exception of the acute guidance being removed. However, the basis of the
values has changed as the result of: 1) use of MDH’s most recent risk assessment methodology,
and 2) rounding to one significant digit. The 2016 guidance was adopted into rule as updated
HRLs in 2018.

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 Ves Ves Ves Ves Ves
effect?
Effects observed? No? Yes? Yes? Yes* Yes®

Comments on extent of testing or effects:

! No effect was found on levels of a limited number of circulating hormones (thyroxin, FSH, LH,
TSH, prolactin, or growth hormone). There are some in vivo and in vitro data to suggest that
dieldrin has weak estrogenic properties.

2 Several studies in mice suggest that exposure may induce immunosuppression at dose levels
similar to the short-term, subchronic, and chronic critical study HED LOAELs. Immune system
has been listed as a short-term, subchronic, and chronic health endpoint.

3 Several studies have demonstrated that dose levels similar to the short-term and subchronic
critical study HED LOAELs can result in reduced pup survival, increase dopamine transporter
levels and increase the incidence of hepatic lesions. Developmental effects has been listed as a
short-term, subchronic, and chronic health endpoint.

4 Several reproductive and multigenerational studies have been conducted. At levels within 3-6
fold slightly of the short-term and subchronic critical study HED LOAELs mothers were not able
to adequately nurse their young because both the mother and offspring were too
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hyperesthetic. Rats appear to be more sensitive than mice. Nervous system is listed as a short-
term, subchronic and chronic health endpoint.

> Impaired learning, increases in dopamine transporters, and hyperesthetia were observed at
the short-term, subchronic and chronic critical study HED LOAELs. Nervous system is listed as a
short-term, subchronic and chronic critical health endpoint. As dose levels increase irritability,
salivation, hyperexcitability, tremors followed by convulsions, loss of body weight, depression,
prostrations, and death are observed.

Resources Consulted During Review:

Agency for Toxic Substances and Disease Registry (ATSDR). (2002). "Toxicological Profile for
Aldrin/Dieldrin." from https://www.atsdr.cdc.gov/toxprofiles/tp1.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.

Australian Environment Protection and Heritage Council. (2008). "Australian Guidelines for
Water Recycling: Managing Health and Environmental Risks - Augmentation of Drinking
Water Supplies." from
https://www.environment.gov.au/system/files/resources/9e4c2al0-fcee-48ab-ab55-
c4c045a615d0/files/water-recycling-guidelines-augmentation-drinking-22.pdf.

California Environmental Protection Agency - Office of Environmental Health Hazard
Assessment (Cal OEHHA). (2016). "Chemical Database: Dieldrin." from
http://oehha.ca.gov/chemicals/dieldrin.

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.

Harr, J., Claeys, RR., Bone, JF., McCorcle, TW. (1970). "Dieldrin toxidosis: rat reproduction " Am J
VetRes 31(1): 181-189.

Hooker, E., Fulcher, K., Gibb, H. (2014). "Aldrin and Dieldrin: A re-evaluation of the cancer and
noncancer dose-response assessments." Risk Analysis 34(5): 865-878.

International Agency for Research on Cancer (IARC). (2016). "List of Classifications." from
http://monographs.iarc.fr/ENG/Classification/index.php.

International Toxicity Estimates for Risk (ITER). (2007). from
https://toxnet.nlm.nih.gov/newtoxnet/iter.htm.

Kolaja, K., Stevenson, DE., Johnson, JT., Walborg, EF Jr., Klaunig, JE. (1996). "Subchronic effects
of dieldrin and phenobarbital on hepatic DNA synthesis in mice and rats." Fundam Appl
Toxicol. 29(2): 219-228.

Dieldrin - Page 5 of 7


https://www.atsdr.cdc.gov/toxprofiles/tp1.pdf
https://www.atsdr.cdc.gov/mrls/mrllist.asp
https://www.environment.gov.au/system/files/resources/9e4c2a10-fcee-48ab-a655-c4c045a615d0/files/water-recycling-guidelines-augmentation-drinking-22.pdf
https://www.environment.gov.au/system/files/resources/9e4c2a10-fcee-48ab-a655-c4c045a615d0/files/water-recycling-guidelines-augmentation-drinking-22.pdf
http://oehha.ca.gov/chemicals/dieldrin
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/index.php
https://toxnet.nlm.nih.gov/newtoxnet/iter.htm

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.

Richardson, J., Caudle, WM., Wang, M., Dean, ED., Pennel, KD., Miller, GW. (2006).
"Developmental exposure to the pesticide dieldrin alters the dopamine system and
increases neurotoxicity in an animal model of Parkinson's disease." FASEB J 20(10):
1695-1697.

RIVM National Institute of Public Health and the Environment. (2001). "Re-evaluation of
human-toxicological maximum permissible risk levels." from
http://www.rivm.nl/bibliotheek/rapporten/711701025.pdf.

Smith, R., Cunningham, WL., Van Gelder, GA., Kara, GG. (1976). "Dieldrin Toxicity and
Successive Discrimination Reversal in Squirrel Monkeys (Saimiri sciureus)." J Tox Env
Health 1: 737-747.

Syracuse Research. (2007). "PhysProp Database." 2007.

Thorpe, E., Walker, AL. (1973). "The toxicology of dieldrin (HEOD). 2. Comparative long-term
oral toxicity studies in mice with dieldrin, DDT, phenobarbitone, -BHC and -BHC." Food
Cosmet Toxicol 11(3): 433-442.

U.S. Environmental Protection Agency (USEPA) - Integrated Risk Information System (IRIS).
(2003). "Dieldrin: IRIS Chemical Assessment Summary." from
https://cfpub.epa.gov/ncea/iris/iris documents/documents/subst/0225 summary.pdf.

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 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) - 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). (2003). "Contaminant Candidate List Regulatory
Determination Support Document for Aldrin and Dieldrin." from

Dieldrin - Page 6 of 7


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
http://www.rivm.nl/bibliotheek/rapporten/711701025.pdf
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0225_summary.pdf
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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://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/sites/production/files/2014-09/documents/support ccl aldrin-
dieldrin ccl regdet.pdf.

U.S. Environmental Protection Agency (USEPA). (2003). "Health Effects Support Document for
Aldrin/Dieldrin." from https://www.epa.gov/sites/production/files/2014-
09/documents/support ccl aldrin-dieldrin healtheffects.pdf.

U.S. Environmental Protection Agency (USEPA). (2016). "Human Health Benchmarks for
Pesticides." from https://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home.

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.

United States Geological Survey (USGS). (2016). "Health-Based Screening Levels (HBSL),,." from
https://cida.usgs.gov/hbsl/apex/f?p=104:1:0::NO.

Walker, A., Stevenson, DE., Robinson, J., Thorpe, E., Roberts, M. (1969). "The toxicology and
pharmacodynamics of dieldrin (HEOD): two-year oral exposures of rats and dogs."
Toxicol Appl Pharmacol 15(2): 345-373.

Walker, A., Thorpe, E., Stevenson, DE. (1973). "The toxicology of dieldrin (HEOD). 1. Long-term
oral toxicity studies in mice." Food Cosmet Toxicol 11(3): 415-432.

World Health Organization (WHO). (2003). "Aldrin and Dieldrin in Drinking-Water." from
http://www.who.int/water sanitation health/dwqg/chemicals/adrindieldrin.pdf.

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

Dieldrin - Page 7 of 7


https://www.epa.gov/sites/production/files/2014-09/documents/support_cc1_aldrin-dieldrin_ccl_regdet.pdf
https://www.epa.gov/sites/production/files/2014-09/documents/support_cc1_aldrin-dieldrin_ccl_regdet.pdf
https://www.epa.gov/sites/production/files/2014-09/documents/support_cc1_aldrin-dieldrin_healtheffects.pdf
https://www.epa.gov/sites/production/files/2014-09/documents/support_cc1_aldrin-dieldrin_healtheffects.pdf
https://iaspub.epa.gov/apex/pesticides/f?p=HHBP:home
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
https://cida.usgs.gov/hbsl/apex/f?p=104:1:0::NO
http://www.who.int/water_sanitation_health/dwq/chemicals/adrindieldrin.pdf
http://apps.who.int/iris/bitstream/10665/44584/1/9789241548151_eng.pdf

	Toxicological Summary for: Dieldrin
	Acute Non-Cancer Health Risk Limit (nHRLAcute) = Not Derived (Insufficient Data)
	Short-term Non-Cancer Health Risk Limit (nHRLShort-term) = 0.2 μg/L
	Subchronic Non-Cancer Health Risk Limit (nHRLSubchronic) = nHRLShort-term = 0.2 µg/L
	Chronic Non-Cancer Health Risk Limit (nHRLChronic) = 0.2 µg/L
	Cancer Health Risk Limit (cHRL) = 0.006 µg/L
	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:


