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Adopted as Rule: November 2023 

Toxicological Summary for: Tris - (1,3 - dicholorisopropyl) phosphate 
CAS:  13674-87-8 
Synonyms: Tris(1,3-dichloro-2-propyl)phosphate; Tri[2-chloro-1-(chloromethyl)ethyl] phosphate;  

Fyrol FR 2; TDCPP; TDCP 

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) = 20 µg/L 

= (Reference Dose, mg/kg/d) x (Relative Source Contribution) x (Conversion Factor) 
(Subchronic intake rate, L/kg-d) 

= (0.0067 mg/kg/d) x (0.2)* x (1000 µg/mg) 
(0.074 L/kg-d)** 

= 18 rounded to 20 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: 0.0067 mg/kg-d (mice) 
Source of toxicity value: MDH, 2013 

Point of Departure: 15 mg/kg-d (NOAEL from 3 month dietary study by Kamata 
et al 1989) 

Human Equivalent Dose (MDH, 2011): 15 x 0.13 = 2.0 mg/kg-d (MDH 2011) 
Total uncertainty factor: 300 

Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics), 10 for 
intraspecies variability, and 10 for database uncertainty (to 
address no or inadequate information regarding 
developmental/reproductive function, neurological, 
immune and endocrine effects) 

Critical effect(s): Increased liver and kidney weights 
Co-critical effect(s): None 
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Additivity endpoint(s): Hepatic (liver) system, Renal (kidney) system 

Chronic Non-Cancer Health Risk Limit (nHRLChronic) = 8 µg/L 

= (Reference Dose, mg/kg/d) x (Relative Source Contribution) x (Conversion Factor) 
(Chronic intake rate, L/kg-d) 

= (0.0019 mg/kg/d) x (0.2)* x (1000 µg/mg) 
(0.045 L/kg-d)** 

= 8.4 rounded to 8 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: 0.0019 mg/kg-d (rats) 
Source of toxicity value: MDH, 2013 

Point of Departure: 1.94 mg/kg-d (BMDL10% calculated by ATSDR 2012 based on 
renal tubule epithelial hyperplasia reported in 
Bio/dynamics 1981) 

Human Equivalent Dose (MDH, 2011): 1.94 x 0.29 = 0.56 mg/kg-d (MDH 2011) 
Total uncertainty factor: 300 

Uncertainty factor allocation: 3 for interspecies differences (for toxicodynamics), 10 for 
intraspecies variability, and 10 for database uncertainty (to 
address no or inadequate information regarding 
developmental/reproductive function, neurological, 
immune and endocrine effects) 

Critical effect(s): Renal tubule epithelial hyperplasia and seminal vesicle 
atrophy 

Co-critical effect(s): None 
Additivity endpoint(s): Renal (kidney) system; Male reproductive system 

Cancer Health Risk Limit (cHRL) =  0.8 µg/L 

=  (Additional Lifetime Cancer Risk) x (Conversion Factor)  
    [(SF x ADAF<2 yr x IR<2yr x 2) + (SF x ADAF2-<16 yr x IR2-<16yr x 14) + (SF x ADAF16+ yr x IR16+yr x 54)] / 70 

= (1E-5) x (1000 µg/mg)  
   [(0.13 x 10* x 0.155 L/kg-d** x 2) + (0.13 x 3* x 0.040 L/kg-d** x 14) + (0.13 x 1* x 0.042 L/kg-d** x 54)] / 70 

= 0.764 rounded to 0.8 µg/L   

*ADAF (Age-dependent adjustment factor) and Lifetime Adjustment Factor: MDH 2008, Section IV.E.2. 
**Intake Rate: MDH 2008, Section IV.E.2. and US EPA 2019, Exposure Factors Handbook, Tables 3-1, 3-3, and 3-5. 
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Cancer classification: Has not been classified by US EPA 
Probable human carcinogen (Consumer Product Safety 
Commission 2006) 
Identified under Proposition 65 as a chemical known to cause 
cancer (CalEPA 2012)   

Slope factor: 0.13 per mg/kg-d (2 year dietary study in rats, Freudenthal and 
Henrich 2000) 

Source of slope factor: CalEPA 2012 
Tumor site(s): Liver, kidney and testes 

Volatile: No 

Summary of Guidance Value History: 
Guidance values for TDCPP were developed in 2013. In 2021 MDH incorporated updated intake rates 
(US EPA 2019). Use of the updated intake rates resulted in a change in the chronic duration water 
guidance value from 9 µg/L to 8 µg/L. 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: 
 Endocrine Immunotoxicity Development Reproductive Neurotoxicity 
Tested? Yes Yes Yes Yes Yes 

Effects? Yes1 Yes2  Yes3 Yes4 Yes5  
Note: 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. Most chemicals have been subject to multiple studies in which 
researchers identify a dose where no effects were observed, and the lowest dose that caused one or more effects. A 
toxicity value based on the effect observed at the lowest dose across all available studies is considered protective of all 
other effects that occur at higher doses. 

Comments on extent of testing or effects: 
1 A recent epidemiological study reported significant associations between serum prolactin and free T4 levels 

and TDCPP levels in household dust. However, study limitations preclude drawing conclusions from these 
observations. Oral toxicity studies in laboratory animals have mainly been limited to organ weights and 
histological assessments. Chronic exposure resulted in effects on male reproductive organs and increased 
thyroid weights at higher doses (> 2,600-fold higher than the chronic RfD). Hormonal measurements, 
however, were not taken. Studies conducted in vitro and in zebrafish demonstrate that TDCPP affects 
steroidogenesis, acts as an estrogen receptor antagonist and alters thyroid hormone concentrations. A 
database uncertainty factor has been incorporated into the derivation of the RfD to address the inadequate 
dataset regarding endocrine activity. 

2 Oral studies of immunological effects have been limited to measurements of thymus and spleen organ weights 
which do not appear to be sensitive endpoints.  However, a 4 day subcutaneous injection study reported 
changes in immune function. In addition immune effects have been observed following exposure to other 
triphosphate flame retardants. A database uncertainty factor has been incorporated into the derivation of the 
RfD to address the inadequate oral toxicity dataset regarding immunological assessment. 
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3 Oral mammalian developmental studies are limited. No multigeneration studies have been conducted. Two 
developmental studies reported increased incidence of fetal death as dose levels resulting in maternal 
toxicity. These dose levels were more than 3000-fold higher than the subchronic and chronic RfDs. 

4 Male reproductive organ effects were observed at the lowest dose tested in a 2 year dietary study in rats. 
These effects, in part, form the basis of the chronic RfD. Oral studies regarding functional reproductive effects 
are limited. No multigeneration studies have been conducted. Female reproductive effects have not been 
adequately assessed. Effects on male reproductive ability were not observed in a 12 week study in rabbits. A 
database uncertainty factor has been incorporated into the derivation of the RfD to address the inadequate 
dataset regarding reproductive toxicity. 

5 Oral studies regarding neurotoxicity are limited. A 2 year dietary study did not report clinical signs or 
morphological changes in the brain. Changes in red blood cell cholinesterase were measured but were 
inconsistent throughout the study. No developmental neurobehavioral effects were reported following in 
utero exposure but data reporting in that particular study were limited. Studies on other structurally related 
chemicals suggest the need for additional studies. A database uncertainty factor has been incorporated into 
the derivation of the RfD to address the inadequate dataset regarding neurological assessment. 
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