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GreenScreen® Executive Summary for C13-14 Isoparaffin (CAS #246538-79-4) 
 

C13-14 Isoparaffin is a substance of unknown or variable composition, complex reaction product and 
biological material (UVCB) characterized as a complex mixture of hydrocarbons obtained by light 
hydrogenation treatment of a petroleum distillate (naphtha) fraction in the presence of a catalyst.  It 
consists of hydrocarbons having carbon numbers in range of C11 to C16.  It is available commercially in 
different grades such as Exxsol D40, D60, D80, D95, D110, D130 grades, and Isopar M, which vary in 
their boiling points, volatilities and content of aromatic constituents.  C13-14 Isoparaffin is a low 
viscosity clear, colorless liquid under standard temperature and pressure.  It is used as a solvent, skin 
conditioning agent, base oil in lubricant, carrier, defoamer, and plasticizer. 
 
C13-14 Isoparaffin was assigned a GreenScreen Benchmark™ Score of 2 (“Use but Search for Safer 
Substitutes”).  This score is based on the following hazard score combinations:   
 Benchmark 2a 

o High persistence-P + Very High Bioaccumulation-B + Moderate Group I Human Toxicity 
(carcinogenicity-C) 

o High P + Very High B + Moderate Group II Human Toxicity (single dose neurotoxicity-Ns) 
o High P + Very High B + High Group II Human Toxicity (single dose systemic toxicity-STs 

and skin irritation-IrS) 
o High P + Very High B + High Ecotoxicity (acute aquatic-AA and chronic aquatic-CA) 

 Benchmark 2b 
o High P + Very High B 

 Benchmark 2c 
o High P + Moderate Group I Human Toxicity (C) 
o High P + Moderate Group II Human Toxicity (Ns) 
o High P + High Group II Human Toxicity (STs IrS) 
o High P + High Ecotoxicity (AA and CA) 

 Benchmark 2d 
o Very High B + Moderate Group I Human Toxicity (C) 
o Very High B + Moderate Group II Human Toxicity (Ns) 
o Very High B + High Group II Human Toxicity (STs IrS) 
o Very High B + High Ecotoxicity (AA and CA) 

 Benchmark 2e 
o Moderate Group I Human Toxicity (C) 

 
A data gap (DG) exists for endocrine activity-E.  As outlined in GreenScreen® Guidance Section 
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), C13-14 isoparaffin meets requirements for a 
GreenScreen Benchmark™ Score of 2 despite the data gap.  In a worst-case scenario, if C113-14 
isoparaffin were assigned a High score for the data gap E, it would be assigned a Benchmark™ Score of 
1. 
 
New Approach Methodologies (NAMs) used in this GreenScreen® include in silico modeling 
persistence and bioaccumulation, in vitro testing for mutagenicity, and ECHA’s framework for 
respiratory sensitization evaluation.  The quality, utility, and accuracy of NAM predictions are greatly 
influenced by two primary types of uncertainties: 

 Type I: Uncertainties related to the input data used 
 Type II: Uncertainties related to extrapolations made 
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Type I (input data) uncertainties in C13-14 isoparaffin’s NAMs dataset include lack of experimental 
data and lack of validated test methods for respiratory sensitization.  C13-14 isoparaffin’s Type II 
(extrapolation output) uncertainties include the limitation of in vitro genotoxicity assays in mimicking in 
vivo metabolism, their focusing on one or only a few types of genotoxicity events, and the limitation of 
ECHA’s framework for identifying non-immunologic mechanisms of respiratory sensitization.  Some of 
C13-14 Isoparaffin’s type II uncertainties were alleviated by the use of in vitro test batteries and/or in 
combination of in vivo data.  
 

GreenScreen® Hazard Summary for C13-14 Isoparaffin 

Group I Human Group II and II* Human Ecotox Fate Physical 
C M R D E AT ST N SnS SnR IrS IrE AA CA P B Rx F 
      s r* s r* * *         

M L L L DG L H L M L L L H L H H H vH L M 

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower 
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard 
classification.  Group II Human Health endpoints differ from Group II* Human Health endpoints in that they have four 
hazard scores (i.e., vH, H, M, and L) instead of three (i.e., H, M, and L), and are based on single exposures instead of 
repeated exposures.  Group II* Human Health endpoints are indicated by an * after the name of the hazard endpoint or 
after “repeat” for repeated exposure sub-endpoints.  Please see Appendix A for a glossary of hazard acronyms. 
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GreenScreen® Chemical Assessment for C13-14 Isoparaffin (CAS #246538-79-4) 
 

Method Version: GreenScreen® Version 1.4 
Assessment Type2: Certified 
Assessor Type: Licensed GreenScreen® Profiler 
 
GreenScreen® Assessment (v.1.4) Prepared By: Quality Control Performed By: 
Name: Mitchell Kelly, M.S. Name: Bingxuan Wang, Ph.D., D.A.B.T. 
Title: Toxicologist Title: Senior Toxicologist 
Organization: ToxServices LLC Organization: ToxServices LLC 
Date: December 3, 2024; February 18, 2025 Date: December 18, 2024; February 24, 2025 
 
Expiration Date: February 24, 20303   
 

 

Chemical Name: C13-14 Isoparaffin 
 
CAS Number:             246538-79-4 / 64742-47-8 
 
Chemical Structure(s):  
C13-14 Isoparaffin is classified as a substance of unknown or variable composition, complex reaction 
product and biological material (UVCB) as it has a variable composition (ECHA, CAS #64742-47-8, 
2024).  It consists of hydrocarbons having carbon numbers predominantly in the range of C9 through 
C16 and boiling points in the range of approximately 150°C to 290°C (302°F to 554°F) (ECHA, CAS 
#64742-47-8, 2024) (U.S. EPA 2011).  The United States Department of Agriculture (U.S.DA) (2008) 
reports this product consists of hydrocarbons having carbon numbers in range of C11 to C16, with 
typical percents of 41.53% branched C14 alkanes, 18.63% branched C13 alkanes, and 13.59% branched 
C15 alkanes (USDA 2008).  OECD reports this product contains aliphatic (linear, branched, and/or 
cyclic paraffins) molecules of carbon and hydrogen predominately in the C8 to C15 range with typical 
carbon percents of 36% C10, 31% C11 and 26% C9 (OECD 2012).  Representative structures for some 
of its expected components are shown below: 

 
 

 
2 GreenScreen® reports are either “UNACCREDITED” (by unaccredited person), “AUTHORIZED” (by Authorized GreenScreen® 
Practitioner), or “CERTIFIED” (by Licensed GreenScreen® Profiler or equivalent).  
3 Assessments expire five years from the date of completion starting from January 1, 2019.  An assessment expires three years from 
the date of completion if completed before January 1, 2019 (CPA 2018a).   
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Also called:   
C13-14 Isoalkane (EC 2024); C13-14 Alkane; Distillates (petroleum), hydrotreated light; Hydrotreated 
kerosene; Hydrotreated light distillate; Hydrotreated light distillates (petroleum) (Pharos 2024) 
 
Suitable surrogates or moieties of chemicals used in this assessment (CAS #’s): 
Limited data were identified for C13-14 isoparaffin, specifically.  This substance is a mixture of 
petroleum-derived alkyl-branched hydrocarbons with carbon numbers primarily between 13 and 14.  It 
is a member of the Organisation for Economic Co-operation and Development’s (OECD) C14-C20 
aliphatic [≤2% aromatic] hydrocarbon solvents category (OECD 2012), and the CONservation of Clean 
Air and Water in Europe (CONCAWE) and the Australian Government’s kerosenes category 
(CONCAWE 2023, AICIS 2019).  Therefore, ToxServices used data for related petroleum streams to 
address data gaps.  This includes kerosene (CAS #8008-20-6), and its related substances such as jet fuel 
JP-8 (CAS #8008-20-6), hydrodesulfurized kerosene (CAS #64742-81-0), C8-C26 branched and linear 
hydrocarbons – Distillates (CAS 848301-67-7), thermocracked kerosene (CAS #68333-23-3), and 
alkylate naphtha distillate (CAS #64741-66-8).  The kerosenes category also includes petroleum refinery 
streams derived from crude oil that are of unknown or variable compositions.  The major components 
include branched and straight chain paraffins and naphthenes (cycloparaffins), with aromatic 
hydrocarbons (primarily alkylated single ring aromatics) present at up to 25%.  Therefore due to the 
higher percentage of aromatic hydrocarbons in kerosene (CAS #8008-20-6), jet fuel JP-8 (CAS #8008-
20-6), and hydrodesulfurized kerosene (CAS #64742-81-0) compared to the target chemical (> 0.95% as 
identified in USDA (2008)), ToxServices considered these chemicals conservative as aromatics are 
expected to be more toxic than aliphatic hydrocarbons.  All the surrogates used in this assessment are 
UVCB substances with no discrete chemical structures identified.   
 
Surrogate #1: Kerosene (CAS #8008-20-6)  
 
Surrogate #2: Hydrodesulfurized Kerosene (CAS #64742-81-0) 
 
Surrogate #3: C8-C26 Branched and Linear Hydrocarbons – Distillates (CAS #848301-67-7) 
 
Surrogate #4: Thermocracked Kerosene (CAS #68333-23-3) 
 
Surrogate #5: Alkylate Naphtha Distillate (CAS #64741-66-8) 
 
Identify Applications/Functional Uses: (Pharos 2024) 
1. Solvent 
2. Skin conditioning agent 
3. Base oil in lubricants 
4. Carrier 
5. Defoamer 
6. Plasticizer  
 
Known Impurities4: 
No information is available.   
 

 
4 Impurities of the chemical will be assessed at the product level instead of in this GreenScreen®. 
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GreenScreen® Summary Rating for C13-14 Isoparaffin5,6 7,8: C13-14 Isoparaffin was assigned a 
GreenScreen Benchmark™ Score of 2 (“Use but Search for Safer Substitutes”) (CPA 2018b).  This 
score is based on the following hazard score combinations:   
 Benchmark 2a 

o High persistence-P + Very High Bioaccumulation-B + Moderate Group I Human Toxicity 
(carcinogenicity-C) 

o High P + Very High B + Moderate Group II Human Toxicity (single dose neurotoxicity-Ns) 
o High P + Very High B + High Group II Human Toxicity (single dose systemic toxicity-STs 

and skin irritation-IrS) 
o High P + Very High B + High Ecotoxicity (acute aquatic-AA and chronic aquatic-CA) 

 Benchmark 2b 
o High P + Very High B 

 Benchmark 2c 
o High P + Moderate Group I Human Toxicity (C) 
o High P + Moderate Group II Human Toxicity (Ns) 
o High P + High Group II Human Toxicity (STs IrS) 
o High P + High Ecotoxicity (AA and CA) 

 Benchmark 2d 
o Very High B + Moderate Group I Human Toxicity (C) 
o Very High B + Moderate Group II Human Toxicity (Ns) 
o Very High B + High Group II Human Toxicity (STs IrS) 
o Very High B + High Ecotoxicity (AA and CA) 

 Benchmark 2e 
o Moderate Group I Human Toxicity (C) 

 
A data gap (DG) exists for endocrine activity-E.  As outlined in GreenScreen® Guidance Section 
11.6.2.1 and Annex 5 (Conduct a Data Gap Analysis), C13-14 isoparaffin meets requirements for a 
GreenScreen Benchmark™ Score of 2 despite the data gap.  In a worst-case scenario, if C113-14 
isoparaffin were assigned a High score for the data gap E, it would be assigned a Benchmark™ Score of 
1. 

Figure 1: GreenScreen® Hazard Summary for C13-14 Isoparaffin 

Group I Human Group II and II* Human Ecotox Fate Physical 
C M R D E AT ST N SnS SnR IrS IrE AA CA P B Rx F 
      s r* s r* * *         

M L L L DG L H L M L L L H L H H H vH L M 

Note: Hazard levels (Very High (vH), High (H), Moderate (M), Low (L), Very Low (vL)) in italics reflect lower 
confidence in the hazard classification while hazard levels in BOLD font reflect higher confidence in the hazard 
classification.  Group II Human Health endpoints differ from Group II* Human Health endpoints in that they have four 
hazard scores (i.e., vH, H, M, and L) instead of three (i.e., H, M, and L), and are based on single exposures instead of 

 
5 For inorganic chemicals with low human and ecotoxicity across all hazard endpoints and low bioaccumulation potential, persistence 
alone will not be deemed problematic.  Inorganic chemicals that are only persistent will be evaluated under the criteria for 
Benchmark 4. 
6 See Appendix A for a glossary of hazard endpoint acronyms.  
7 For inorganic chemicals only, see GreenScreen® Guidance v1.4 Section 12 (Inorganic Chemical Assessment Procedure). 
8 For Systemic Toxicity and Neurotoxicity, repeated exposure data are preferred.  Lack of single exposure data is not a Data Gap 
when repeated exposure data are available.  In that case, lack of single exposure data may be represented as NA instead of DG.  See 
GreenScreen® Guidance v1.4 Annex 2. 
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repeated exposures.  Group II* Human Health endpoints are indicated by an * after the name of the hazard endpoint or 
after “repeat” for repeated exposure sub-endpoints.  Please see Appendix A for a glossary of hazard acronyms. 
 
Environmental Transformation Products  
Based on the lack of hydrolysable functional groups in its constituents, C13-14 isoparaffin is not 
expected to form hydrolysis products in the environment (ECHA, CAS #64742-47-8, 2024).  The ready 
biodegradability study discussed in the Persistence section detected degradation of the surrogates, but 
identified no degradation products.   
 
Introduction 
C13-14 Isoparaffin is a UVCB substance characterized as complex mixture of hydrocarbons obtained by 
light hydrogenation treatment of a petroleum distillate (naphtha) fraction in the presence of a catalyst 
consisting of hydrocarbons having carbon numbers in range of C11 to C16 (USDA 2008).  It is available 
commercially in different grades such as Exxsol D40, D60, D80, D95, D110, D130 grades, and Isopar 
M, which vary in their boiling points, volatilities and content of aromatic constituents (U.S. EA 2006).   
 
ToxServices assessed C13-14 Isoparaffin against GreenScreen® Version 1.4 (CPA 2018b) following 
procedures outlined in ToxServices’ SOPs (GreenScreen® Hazard Assessment) (ToxServices 2021). 
 
U.S. EPA Safer Choice Program’s Safer Chemical Ingredients List 
The SCIL is a list of chemicals that meet the Safer Choice standard (U.S. EPA 2024a).  It can be 
accessed at: http://www2.epa.gov/saferchoice/safer-ingredients.  Chemicals on the SCIL have been 
assessed for compliance with the Safer Choice Standard and Criteria for Safer Chemical Ingredients 
(U.S. EPA 2024b). 
 
C13-14 Isoparaffin is not listed on the SCIL. 
 
GreenScreen® List Translator Screening Results 
The GreenScreen® List Translator identifies specific authoritative or screening lists that should be 
searched to identify GreenScreen Benchmark™ 1 chemicals (CPA 2018b).  Pharos (Pharos 2024) is an 
online list-searching tool that is used to screen chemicals against all of the lists in the List Translator 
electronically.  ToxServices also checks the U.S. Department of Transportation (U.S. DOT) lists (U.S. 
DOT 2008a,b),9 which are not considered GreenScreen® Specified Lists but are additional information 
sources, in conjunction with the Pharos query.  The output indicates benchmark or possible benchmark 
scores for each human health and environmental endpoint.  The output for C13-14 Isoparaffin can be 
found in Appendix C. 
 
 C13-14 Isoparaffin is an LT-P1 chemical when screened using Pharos, and therefore a full 

GreenScreen® is required.   
 C13-14 Isoparaffin is not listed on the U.S. DOT list. 
 C13-14 Isoparaffin is on the following lists for multiple endpoints.  Specified lists for single 

endpoints are reported in individual hazard endpoints in the hazard assessment section below.  
o EC – CEPA DSL - Inherently Toxic to Humans (iTH) 
o EC – CEPA DSL - Inherently Toxic in the Environment (iTE) 
o German Water Hazard Class (WGK) - Class I – Low Hazard to Waters 

 

 
9 DOT lists are not required lists for GreenScreen List Translator v1.4.  They are reference lists only. 
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Hazard Statement and Occupational Control  
One Globally Harmonized System of Classification and Labelling of Chemicals (GHS) hazard statement 
that was harmonized across the European Union (EU) was identified for C13-14 Isoparaffin (associated 
with CAS #64742-47-8), as indicated in Table 1.  General personal protective equipment (PPE) 
recommendations are presented in Table 2, below.  No occupational exposure limits (OELs) were 
identified.    

Table 1: GHS H Statements for C13-14 Isoparaffin (CAS #246538-79-4) (Pharos 2024) 
H Statement H Statement Details 

H304 May be fatal if swallowed and enters airways 
 

Table 2: Occupational Exposure Limits and Recommended Personal Protective Equipment for 
C13-14 Isoparaffin (CAS #246538-79-4) 

Personal Protective Equipment 
(PPE) 

Reference 
Occupational Exposure 

Limits (OEL) 
Reference 

Protective gloves; safety googles ICSC 2021 None N/A 
 
Physicochemical Properties of C13-14 Isoparaffin 
C14-14 isoparaffin is a clear, colorless, volatile liquid with low viscosity and low solubility in water.  Its 
physical properties vary with composition.  
 

Table 3: Physical and Chemical Properties of C13-14 Isoparaffin (CAS #246538-79-4) 
Property Value Reference 

Molecular formula Variable - UVCB N/A 
SMILES Notation Variable - UVCB N/A 

Molecular weight 
Variable – UVCB 

191 (average) 
143 – 200 (average for various grades) 

USDA 2008; 
 

U.S. EPA 2006 

Physical state Liquid 
ECHA, CAS #64742-47-8, 
2024, U.S. EPA 2011 

Appearance 
Low viscosity; 

 
Clear, colorless 

ECHA, CAS #64742-47-8, 
2024; 
USDA 2008 

Melting point 
-49℃; 

 
-77℃ 

ECHA, CAS #64742-47-8, 
2024; 
USDA 2008 

Boiling point 

149–257.1°C (measured/ estimated) for 
constituents 2, 

 
150–290°C 

U.S. EPA 2011 
 
 
JRC-IUCLID 2000 

Vapor pressure 

0.03-5.4 mmHg at 25°C (measured/ 
estimated) for constituents; 

0.02 – 2.03 mmHg (average for various 
grades) 

U.S. EPA 2011; 
 
U.S. EPA 2006 

Water solubility 

0.001-52.2 mg/L at 25°C 
(measured/estimated) for constituents; 

Negligible solubility; 
< 1 – 55 mg/L (average for various 

grades) 

U.S. EPA 2011; 
 
 
USDA 2008; 
U.S. EPA 2006 
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Table 3: Physical and Chemical Properties of C13-14 Isoparaffin (CAS #246538-79-4) 
Property Value Reference 

Dissociation constant N/A N/A 

Density/specific gravity 
0.751 – 0.85 g/cm3 at 15℃; 

 
0.791 g/m3 at 15.6℃ 

ECHA, CAS #64742-47-8, 
2024; 
USDA 2008 

Partition coefficient 
3.7–8.0 (measured/ estimated) for 

constituents  
U.S. EPA 2011 

 
Toxicokinetics 
C13-14 isoparaffin can be absorbed via the oral, dermal, and inhalation routes.  As C13-14 isoparaffin 
and its surrogates are UVCBs , constituents are used as markers to describe toxicokinetics. (ECHA, 
CAS #64742-47-8, 2024).   
 ECHA, CAS #64742-47-8, 2024 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0):  In a dermal absorption study, 
male C3H mice (5/group) were administered applications of a blend of hydrotreated 
kerosine (30%) and hydrocracked kerosine (70%) with radiolabeled tetradecane and 
naphthalene for 96 hours.  Approximately 5% of the labelled tetradecane and 15% of the 
labelled naphthalene were absorbed.  In a passive inhalation study, approximately 2.8% 
naphthalene and 0.2% tetradecane was absorbed (Klimisch 1, reliable without restriction). 

o Surrogate: Kerosene (CAS # 8008-20-6):  In another dermal absorption study, male 
Sprague-Dawley rats (8/group) were administered concentrations of 1, 4, or 16 mL/cm2 
kerosene with radiolabeled trimethyl benzenes for 2 hours.  Trimethyl benzenes were 
detectable after 5 to 20 minutes and absorption was concentration dependent (Klimisch 2, 
reliable with restrictions). 

o Surrogate: Kerosene (CAS # 8008-20-6):  In a dermal distribution study, male Wistar rats 
(4-20/group) were administered applications of kerosene with radiolabeled trimethyl 
benzenes and aliphatic hydrocarbons.  Low bioaccumulation of the radiolabeled constituents 
was measured (Klimisch 2, reliable with restrictions). 

 
Hazard Classification Summary 
 
Group I Human Health Effects (Group I Human) 
 
Carcinogenicity (C) Score  (H, M, or L): M 
C13-14 Isoparaffin was assigned a score of Moderate for carcinogenicity based on the MAK 3B 
classification.  GreenScreen® criteria classify chemicals as a Moderate hazard for carcinogenicity when 
they belong to MAK Carcinogenicity groups 3A, 3B, 4, or 5 (CPA 2018b).  The confidence in the score 
is high as it is based on an authoritative A list. 
 Authoritative and Screening Lists 

o Authoritative: MAK - Carcinogen Group 3B - Evidence of carcinogenic effects but not 
sufficient for classification. 

o Screening: Not present on any screening lists for this endpoint.  
 ECHA, CAS #64742-47-8, 2024 (Due to the volume of studies presented in the REACH dossier, 

only the Key study and those assigned Klimisch Scores of 1 (reliable without restriction) are 
discussed below) 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0):  Dermal: A carcinogenicity 
study was performed with male CH3 mice (50/group) administered topical applications of 
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50 µL hydrodesulfurized kerosene (81.2% saturates, 1.7% olefines, 17.1% aromatics) in 
mineral oil at 0% 7 days/week, 28.5% 7 days/week, 50% 4 days/week, or 100% 2 days/week 
for 104 weeks.  Treatment with undiluted kerosene produced skin irritation, with 12/50 mice 
developing skin tumors characterized as squamous cell carcinoma, spindle cell carcinoma, 
fibrosarcoma, or papilloma.  Animals in the other treatment groups did not exhibit skin 
irritation and did not develop tumors.  Treatment did not induce clinical signs of toxicity, 
body weight deficits, or system pathological changes.  The authors concluded that the test 
substance is a tumor promoter and that the carcinogenicity is secondary to skin irritation 
(Klimisch 1, reliable without restriction). 

o Surrogate: Kerosene (CAS # 8008-20-6):  Dermal: A carcinogenicity study conducted 
similar to OECD Guideline 451 was performed with male and female C3H mice 
(25/sex/dose) administered dermal doses of 25 mg undiluted kerosene (Jet Fuel A, purity not 
specified) three times weekly for 105 weeks.  Inflammation at the test site, characterized by 
reddening and swelling, progressed from the dermal irritation, generally after 6 months of 
treatment.  There was a significant increase in tumors at the application site with the 
majority of the tumors being squamous cell carcinomas or fibrosarcomas.  The authors 
concluded kerosene was carcinogenic under the tested conditions (Klimisch 1, reliable 
without restrictions). 

o Surrogate: Kerosene (CAS # 8008-20-6):  Dermal: A carcinogenicity study similar to 
OECD Guideline 451 was performed with male C3H/HeNCrlBR mice (50/group) 
administered dermal doses of 37.5 µL undiluted kerosene (Jet Fuel A, 21.8% aromatic 
content) twice weekly for 2 years or intermittently so that application of the test substance 
was suspended when dermal irritation was noted in 20% of the group and was resumed when 
irritation resolved in all but 20% of the affected animals.  There was a significant increase in 
tumors at the application site with continuous treatment compared to the control (44% versus 
0%), but not with intermittent treatment (2% versus 0%).  The authors concluded prolonged 
continuous exposure to kerosene was carcinogenic under the tested conditions (Klimisch 1, 
reliable without restrictions). 

o Surrogate: Kerosene (CAS # 8008-20-6): Dermal: In the key carcinogenicity study from 
NTP, B6C3F1 mice (50/sex/dose) were dermally administered JP-5 navy fuel (CAS #8008-
20-6, composition: 52.8% cycloparaffins, 30.8% paraffins, 15.9% aromatics, and 0.5% 
olefins) in acetone at doses of 0, 250, or 500 mg/kg to skin for 2 years.  High dose females 
were sacrificed early due to excessive irritation and ulceration at the application site.  There 
was a significant reduction in survival in females at 250 mg/kg (33/50) compared to controls 
(44/50) at the end of the study.  There was no treatment-related effect on survival in male 
mice.  Body weight gain was reduced in both sexes after 30 weeks at 500 mg/kg.  There 
were dose-related increases in chronic dermatitis at both doses, but there was no evidence of 
carcinogenicity (Klimisch score 1, reliable without restriction). 

 Concawe 2023, ECHA, CAS #64742-47-8, 2024 
o Surrogate: Kerosene (CAS # 8008-20-6):  Oral & Inhalation: Not carcinogenic when 

animals are exposed via the oral or inhalation routes.  No further details were provided.  
ToxServices examined the REACH registration dossier for kerosene and did not find an oral 
or inhalation carcinogenicity study. 

 Concawe 2023 
o Members in the category of kerosenes including C13-14 isoparaffin are not classified as 

carcinogenic per GHS based on the weight of evidence.  However, those kerosenes that 
contain the aromatic compound cumene at 0.1% or above are required to be classified to 
GHS Catgeory1B for carcinogenicity.   
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o Dermal: Chronic skin contact with members of the kerosene category may lead to tumor 
formation as a consequence of repeated cycles of irritation, skin damage, and repair.  The 
proposed mechanism for skin tumor formation is mostly non-genotoxic since these 
compounds were not found to be mutagenic or genotoxic when tested experimentally.  
Although dermal irritation alone seems insufficient to cause dermal tumorigenicity, studies 
clearly show that dermal irritation and inflammation are prerequisites for dermal 
carcinogenicity.  In studies where dermal irritation and/or inflammation were prevented but 
other factors, such as dermal uptake of polycyclic aromatic compounds were kept identical, 
no skin tumors were observed.  Based on these data, the authors did not classify kerosenes, 
including the target chemical, as carcinogenic.   

 In summary, insufficient oral and inhalation data were identified.  For the dermal route, although the 
surrogate Kerosene was carcinogenic in some studies, its carcinogenicity was considered secondary 
to skin irritation as studies clearly show that dermal irritation and inflammation are prerequisites for 
dermal carcinogenicity.  Although based on available surrogate data C14-14 isoparaffin is not 
classified under GHS, based on the authoritative MAK 3B classification, a score of Moderate was 
assigned.   

 
Mutagenicity/Genotoxicity (M) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for mutagenicity/genotoxicity based on negative results 
in battery of in vitro and in vivo genotoxicity studies performed with the target chemical.  GreenScreen® 
criteria classify chemicals as a Low hazard for mutagenicity/genotoxicity when negative data are 
available for both gene mutations and chromosome aberrations, and they are not GHS classified (CPA 
2018b).  The confidence in the score is high as it is based on reliable measured data for the target 
chemical. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA CAS #64742-47-8, 2024 
o In vitro: C13-14 Isoparaffin was negative for mutagenicity in a bacterial reverse mutation 

assay conducted in a manner similar to OECD Guideline 471 (GLP status not specified).  
Salmonella typhimurium test strains TA98 and TA100 were exposed to the test substance 
(reported as deodorized kerosene) at a concentration of 10 µL/plate with and without 
metabolic activation.  There were no increases in frequency of revertants treatment 
(Klimisch 2, reliable with restrictions). 

o In vitro: C13-14 Isoparaffin was negative for mutagenicity in a bacterial reverse mutation 
assay conducted in a manner similar to OECD Guideline 471 (GLP status not specified).  
The surrogate kerosene (CAS #8008-20-6) was also tested in this assay and produced 
positive results.  S. typhimurium test strain TA98 were exposed to the test substances in 
DMSO at a concentration of 50 µL/plate with metabolic activation.  There were no increases 
in frequency of revertants treatment with C13-14 isoparaffin, however, an increase in 
mutagenicity index was reported with kerosene.  The authors stated results should be 
interpreted with caution as the modified assay can be used as a screening tool for other 
petroleum products and has only been validated for other lubricant base oils (Klimisch 2, 
reliable with restrictions). 

o In vivo: C13-14 Isoparaffin was negative in a rodent dominant lethal test conducted in a 
manner similar to OECD Guideline 478.  Male Swiss-Webster mice (15/dose) and Long-
Evans rats (15/dose) were exposed to a single intraperitoneal injection of 1 mL/kg of the test 
substance (reported as deodorized kerosene) in 10% corn oil (mice) or undiluted (rats).  To 
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test fertility, males were placed with 2 untreated females.  Treatment did not cause any 
pattern of decreased pregnancy rate or increased embryo loss in either species.  The positive 
control was reported to be valid (Klimisch 1, reliable without restriction). 

 OECD 2012 
o In vitro: C13-14 Isoparaffin was negative for clastogenicity in an OECD Guideline 473 

chromosome aberration assay.  No further details were reported. 
 
 
Reproductive Toxicity (R) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for reproductive toxicity based on the lack of 
reproductive effects in studies with the surrogates kerosene, hydrodesulfurized kerosene, and C8-C26 
branched and linear hydrocarbons – distillates.  GreenScreen® criteria classify chemicals as a Low 
hazard for reproductive toxicity when adequate negative data are available and they are not GHS 
classified (CPA 2018b).  The confidence in the score is high as it is based on measured data of good 
quality for strong surrogates. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA, CAS #64742-47-8, 2024 
o Surrogate: Kerosene (CAS # 8008-20-6): Oral: In a GLP-compliant one-generation 

reproductive toxicity study similar to OECD Guideline 415 performed in two parts, male 
Sprague-Dawley rats (20/dose) were given neat kerosene (JP-8 jet fuel) (CAS #8008-20-6) 
at doses of 0, 750, 1,500, or 3,000 mg/kg daily by gavage for 70 days prior to mating with 
naïve females to assess fertility and sperm parameters.  Males were allowed to mate while 
continuing to receive treatment.  Animals were evaluated for clinical signs of toxicity, body 
weight, food consumption, histopathology, and sperm analysis.  There were no treatment-
related effects on reproduction or sperm parameters in males.  Authors identified a NOAEL 
of 3,000 mg/kg/day for reproductive toxicity, which was the highest dose tested.  In the 
second part of the study, female rats (35/dose) were dosed by gavage at 0, 325, 750 or 1,500 
mg/kg/day with neat kerosene (JP-8 jet fuel) for a total of 21 weeks (90 days plus mating 
with naive males, gestation and lactation periods).  Animals were evaluated for general 
toxicity, fertility, and reproductive endpoints.  In parental animals, there were no treatment 
related effects on these parameters.  Authors identified a NOAEL of 1,500 mg/kg/day for 
fertility, which was the highest dose tested.  In F1 pups, there was a decrease in body weight, 
that correlated with a decrease in maternal body weight at 1,500 mg/kg/day.  A NOAEL of 
750 mg/kg/day was established for systemic toxicity (Klimisch 1, reliable without 
restriction). 

o Surrogate: C8-C26 Branched and Linear Hydrocarbons – Distillates (CAS #848301-67-7): 
Oral: In In a GLP-compliant two-generation reproductive toxicity study conducted 
according to OECD Guideline 416, F0 and F1 parental male and female Sprague-Dawley 
rats (25 and 28/sex/group for the F0 and F1generations, respectively) were administered C8-
C26 branched and linear hydrocarbons – distillates in corn oil via oral gavage at doses of 0, 
50, 200, and 750 mg/kg/day for at least 70 days prior to mating and throughout the 14-day 
mating, post mating holding (for males), and gestation and lactation (for females) periods. 
Selected F1 male and female rats (28/sex) were exposed to the same doses received by their 
parents (F0).  Both sexes were treated throughout complete cycles of spermatogenesis or 
oogenesis, mating, gestation, and lactation.  The parental animals were evaluated for clinical 
signs of toxicity, body weight, food consumption, testes and epididymis weights, ovarian 
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and uterine content, and reproductive performance (mating, fertility, and gestational 
indices).  Offspring were evaluated for survival, mean litter size, sex ratio, body weight, and 
external and internal abnormalities.  There were no treatment related effects on reproductive 
performance, gestation length, and parturition of both the F0 and F1 parental generations.  In 
addition, there were no effects on F1 and F2 litter parameters, postnatal survival, physical 
condition/mortality, anogenital distance, and pup body weights.  A NOAEL of 750 
mg/kg/day was established in the REACH dossier for reproductive and systemic toxicity due 
to the absence of adverse effects (Klimisch 2, reliable with restrictions). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0):  Dermal: An OECD Guideline 
421 reproductive/developmental toxicity screening test was performed with Sprague-Dawley 
rats (10/sex/group) administered topical applications of hydrodesulfurized kerosene (CAS 
#64742-81-0, 80.27% non-aromatics, 78.61% saturates, 1.66% olefins, 19.72% aromatics) in 
mineral oil at 0, 165, 330, or 494 mg/kg/day without occlusion for 6 hours/day.  The doses 
were applied starting 14 days prior to mating until gestation day 20 (females) or until 
postnatal day 4-6 (males).  The animals were sacrificed on postnatal day 4-6.  One mid dose 
pregnant female died prior to delivery.  Treatment did not induce clinical signs of toxicity 
but decreased male body weight gain and increased relative kidney weights were measured 
in the high dose group.  In the high dose group, treatment produced mild to moderate skin 
irritation and histopathological alterations at the application site.  Treatment did not alter 
pathological findings for the testes, epididymides, or ovaries, and did not adversely affect 
the fertility index or number of corpora lutea, implantation sites, or liveborn pups.  The 
authors concluded hydrodesulfurized kerosene was not reproductively toxic under the tested 
conditions and identified a reproductive toxicity NOAEL of 494 mg/kg/day, the highest dose 
tested (Klimisch 1, reliable without restriction). 

 
Developmental Toxicity incl. Developmental Neurotoxicity (D) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for developmental toxicity based on the lack of 
developmental effects in an inhalation study with a commercial mixture containing the target chemical 
(Exxsol D40).  GreenScreen® criteria classify chemicals as a Low hazard for developmental toxicity 
when adequate negative data are available and they are not GHS classified (CPA 2018b).  The 
confidence in the score is high as it is based on measured data of good quality for the target chemical. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: MAK - Pregnancy Risk Group C. 

 U.S. EPA 2006 
o Inhalation: In an inhalation developmental toxicity study of Exxsol D40 (containing C13-

C14 Isoparaffin (CAS# 64742-47-8) and naphtha (petroleum), hydrotreated heavy (CAS# 
64742-48-9)) in Sprague-Dawley rats, dams (20-2/dose) were exposed to 300 or 900 ppm 
via inhalation (whole body) for 6 hours/day on gestation days 6-15.  Dams were sacrificed 
on gestation day 21.  No maternal toxicity or malformations (external, visceral, or skeletal) 
were seen, and U.S. EPA identified a NOAEL of 900 ppm for developmental effects. 

 
Endocrine Activity (E) Score  (H, M, or L): DG 
C13-14 Isoparaffin was assigned a score of Data Gap for endocrine activity based on a lack of data 
identified for this endpoint.  The available data indicate that surrogate kerosene or jet fuels containing 
kerosene may alter enzyme or neurotransmitter levels in exposed rats, and cause pathological changes in 
the adrenal gland.  For this reason, Kerosene is listed on TEDX as a potential endocrine disruptor.  
However, kerosene is a conservative surrogate due to containing significant levels of more toxic 
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aromatic hydrocarbons.  Therefore, it is not clear if the observed endocrine effects were attributable to 
C13-14 isoparaffin. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 TEDX 2017 
o Surrogate: Kerosene (CAS #8008-20-6):  Kerosene is listed on the TEDX as a potential 

endocrine disruptor.  This list is based on the results of the Rao et al. (1984) and Rossi et al. 
(2001) studies discussed below. 
 Rao et al. (1984) performed a dermal toxicity study in male Wistar rats administered 

topical applications of a commercial kerosene at 0.5 mL/kg 6 days/week for 35 days.  
Treatment increased the protein, DNA, RNA, and lipid content of the liver and 
spleen, which correlated with increased liver and spleen weights.  Treatment also 
increased peripheral lymph node weights.  Biochemical analyses of the liver 
identified decreased benzo[a]pyrene hydroxylase activity and increased alkaline 
phosphatase activity.  Additionally, treatment increased serum alkaline phosphatase 
levels and decreased serum albumin, cholinesterase, and carboxylesterase levels.  At 
necropsy, treatment produced histopathological changes (described as lesions) in the 
liver, kidney, spleen, thymus, lymph nodes, and adrenal gland (lesions not described 
further). 

 Rossi et al (2001) performed a repeated inhalation exposure study with male 
Sprague-Dawley rats (32 total) administered inhalation exposures to room air control 
conditions, JP-5 vapor at 1,200 mg/m3, or JP-8 jet fuel vapor at 1,000 mm3m3 6 
hours/day, 5 days/week for 6 weeks.  After a 65-day rest period, the animals were 
evaluated in 10 assessments of the Neurobehavioral Toxicity Assessment Battery 
(NTAB).  Treatment with JP-5 vapor significantly impacted the forelimb grip 
strength results while treatment with JP-8 vapor affected the appetitive reinforcer 
approach sensitization (ARAS) performance.  Following sacrifice 85 days post-
exposure, five brain regions and blood serum were evaluated for concentrations of 
major transmitters and metabolites.  Exposure to JP-5 or JP-8 vapor modulated 
levels of serotonin metabolite homovanillic acid (HVA), dopamine, and the 
dopamine metabolite dihydroxyphenylacetic acid (DOPAC) in various brain regions, 
and levels of the serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in 
serum. 

 
Group II and II* Human Health Effects (Group II and II* Human) 
Note: Group II and Group II* endpoints are distinguished in the v 1.4 Benchmark system (the 
asterisk indicates repeated exposure).  For Systemic Toxicity and Neurotoxicity, Group II and II* are 
considered sub-endpoints.  See GreenScreen® Guidance v1.4, Annex 2 for more details. 
 
Acute Mammalian Toxicity (AT) (Group II) Score  (vH, H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for acute toxicity based on inhalation aerosol LC50 
values > 5.2 mg/L/4-hour in rats, which exceed the criteria for GHS Category 4 classification.  
GreenScreen® criteria classify chemicals as a Low hazard for acute toxicity when they are not classified 
under GHS (i.e., aerosol LC50 > 5 mg/L) (CPA 2018b).  The confidence in the score is high as it is based 
on measured data for the target substance. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
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o Screening: Not present on any screening lists for this endpoint. 
 ECHA, CAS #64742-47-8, 2024 

o Inhalation: A 6-hour aerosol LC50 > 6.4 mg/L is reported in male cats (GLP not specified, 
no guideline) (Klimisch 2, reliable with restrictions). 

o Inhalation: A 8-hour aerosol LC50 > 0.1 mg/L (saturated vapor) is reported in male rats 
(GLP not specified, no guideline) (Klimisch 2, reliable with restrictions). 

 U.S. EPA 2006 
o Inhalation: LC50 (rat, sex and strain not specified) > 5.3 mg/L.  No further details were 

reported. 
o Inhalation: LC50 (rat, sex and strain not specified) > 7 mg/L.  No further details were 

reported. 
o Inhalation: LC50 (rat, sex and strain not specified) > 6 mg/L.  No further details were 

reported. 
 
Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-single) (Group II) Score (vH, H, M, or 
L): H 
C13-14 Isoparaffin was assigned a score of High for systemic toxicity (single dose) based on 
classification as a Category 1 aspiration hazard by the EU.  GreenScreen® criteria classify chemicals as 
a High hazard for systemic toxicity (single dose) when it is associated with hazard statement H304 
(CPA 2018b).  The confidence in the score is high as it is based on an authoritative A listing. 
 Authoritative and Screening Lists 

o Authoritative: EU - GHS (H-Statements) Annex 6 Table 3-1 - H304 - May be fatal if 
swallowed and enters airways [Aspiration hazard - Category 1]. 

o Screening: GHS – Australia - H304 - May be fatal if swallowed and enters airways 
[Aspiration hazard - Category 1]. 

 ECHA, CAS #64742-47-8, 2024 
o Inhalation: In an acute toxicity test (GLP not specified, no guideline), male cats (4/group) 

were exposed to 6.4 mg/L C13-14 isoparaffin aerosol for 6 hours.  There were no 
mortalities, clinical signs of toxicity (placing reaction, righting reflex, aversion to foot pain, 
exterior thrust reflex and pupillary contractions), effects on body weight, or treatment related 
findings at necropsy (Klimisch 2, reliable with restrictions). 

o Inhalation: In an acute toxicity test (GLP not specified, no guideline), male rats (6/group) 
were exposed to a saturated vapor of 0.1 mg/L C13-14 isoparaffin aerosol for 8 hours.  
There were no mortalities, clinical signs of toxicity, effects on body weight, or treatment 
related findings at necropsy (Klimisch 2, reliable with restrictions). 
 

Systemic Toxicity/Organ Effects incl. Immunotoxicity (ST-repeat) (Group II*) Score  (H, M, or 
L): L 
C13-14 Isoparaffin was assigned a score of Low for systemic toxicity (repeated dose) based on an oral 
NOAEL of 1,000 mg/kg/day in male and female Sprague-Dawley rats obtained from a 90-day repeated 
dose toxicity study with the target chemical, and an inhalation NOAEC of 3.7 mg/L/6-hour/day in male 
and female rats obtained from a 90-day repeated dose toxicity study performed with a commercial 
mixture containing the target chemical (trade name: Exxsol D40), which are both above the respective 
GHS guidance values for Category 2.  GreenScreen® criteria classify chemicals as a Low hazard for 
systemic toxicity (repeated dose) when they are not classified under GHS (CPA 2018b).  The confidence 
in the score is high as it is based on reliable measured data for the target chemical. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
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o Screening: Not present on any screening lists for this endpoint. 
 OECD 2012 

o Oral: Two 90-day oral toxicity studies (OECD Guideline 408) in Sprague-Dawley rats 
identified NOAELs of 1,000 mg/kg/day, the highest dose tested.  These studies contain 28-
day recovery periods.  No further details were reported. 

 U.S. EPA 2006 
o Oral: In a 90-day oral toxicity study of Exxsol D60 (containing C13-14 isoparaffin (CAS 

#64742-47-8) and naphtha (petroleum), hydrotreated heavy (CAS# 64742-48-9)) in male 
and female Sprague-Dawley rats, animals (10/sex/dose) were administered 0, 500, 2,500, or 
5,000 mg/kg/day via gavage.  An additional 10 rats/sex were administered the high dose for 
90 days followed by the control diet for a 4-week recovery period.  No treatment-related 
mortality was observed.  At the high dose, swollen anus, anogenital staining, and alopecia 
were seen.  Body weight was significantly decreased in mid and high dose males and 
females.  A high incidence (>70%) of stomach abnormalities was seen in both sexes at the 
two highest doses.  Hyperplasia and hyperkeratosis of stomach squamous mucosa was seen 
in males after the recovery period.  Kidney effects consistent with 2μ –globulin were seen 
in males but are not considered relevant to human health.  U.S. EPA identified a LOAEL of 
500 mg/kg/day based on body weight changes and clinical signs of toxicity.  A NOAEL 
could not be established. 

o Oral: In a 90-day oral toxicity study of Exxsol D80 (containing C13-14 isoparaffin (CAS# 
64742-47-8)) in male and female HSD:SD(CD) rats, animals (10/sex/dose) were 
administered 0, 100, 500, or 1,000 mg/kg/day via gavage for 90 days.  An additional 10 
rats/sex were administered the high dose for 90 days followed by a 28-day recovery period 
before sacrifice.  No effects on mortality, clinical signs, body weight, food consumption, 
eyes, hematology, clinical chemistry, organ weights, or gross and histologic pathology were 
reported.  Kidney effects consistent with 2μ –globulin were seen in males but are not 
considered relevant to human health.  In the liver, minimal centrilobular hypertrophy was 
seen at the mid and high doses in females and at the high dose in males, but reversed 
following recovery.  Liver weights were slightly increased in both sexes at the two highest 
doses, but there were no other findings suggestive or hepatotoxicity.  U.S. EPA identified a 
NOAEL of 1,000 mg/kg/day, the highest dose studied. 

o Oral: In a 90-day oral toxicity study of Isopar M (containing 100% C13-14 isoparaffin 
(CAS# 64742-47-8)) in male and female Crl:CDBR Sprague-Dawley rats, animals (10-20 
male and 10 female rats/dose) were administered 0, 100, 500, or 1,000 mg/kg/day via 
gavage for 13 weeks.  An additional group received the high dose for 90 days and was 
allowed a 28-day recovery period.  No effects on survival, clinical signs, body weight, food 
consumption, hematology, or clinical chemistry were reported.  A dose related increase in 
liver weight was measured but was considered to be an adaptive change due to the absence 
of gross or microscopic findings in the liver.  U.S. EPA identified a NOAEL of 1,000 
mg/kg/day, the highest dose studied, based on the lack of effects. 

o Inhalation: In a subchronic inhalation toxicity study of Exxsol D40 (containing C13-14 
isoparaffin (CAS# 64742-47-8) and naphtha (petroleum), hydrotreated heavy (CAS# 64742-
48-9)) in male and female Sprague-Dawley rats, animals (70/sex/dose) were administered 0, 
312, or 890 ppm (analytical) for 6 hours/day, 5 days/week, for 12 weeks.  Interim sacrifices 
were made at weeks 4 and 8.  No mortality was observed.  Ano-genital staining was seen in 
all treatment groups.  Males in the high dose had slightly but significantly decreased body 
weight throughout the study.  Relative liver weight was increased in both sexes at the high 
dose at all time periods.  Relative kidney weight was increased in males at eh high dose at all 
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time periods.  No effects on hematology or clinical chemistry were reported.  Kidney effects 
consistent with 2μ –globulin were seen in males but are not considered relevant to human 
health.  U.S. EPA identified a NOAEC of > 890 ppm (analytical), the highest dose tested, 
which is equivalent to 636 ppm after accounting for 5 days/week exposure (i.e. 800 ppm * 5 
days/7 days = 636 ppm). 
 According to the U.S EPA, Exxsol D40 has a molecular weight of 143 g/mol.  

Therefore 636 ppm is equivalent to 636 x MW/24,450 (mg/L) =636 x 143/24,450 
(mg/L) = 3.7 mg/L.  The NOAEC of 3.7 mg/L/6-hour/day is above the GHS guidance 
value of 1 mg/L/6-hour/day for Category 2 (inhalation -vapor) for a 90-day study.  
Therefore, ToxServices did not classify the test substance as a systemic toxicant 
following inhalation repeated exposure. 

 
Neurotoxicity (single dose, N-single) (Group II) Score  (vH, H, M, or L): M 
C13-14 Isoparaffin was assigned a score of Moderate for neurotoxicity (single dose) based on the 
recommended classification of Category 3 by the Concawe panel when they evaluated the target 
substance as a part of their kerosenes Category.  Signs of drowsiness and dizziness were reported in 
humans following exposure to kerosene.  GreenScreen® criteria classify chemicals as a Moderate hazard 
for neurotoxicity (single dose) when they are classified GHS Category 3 (CPA 2018b).  The confidence 
in the score is high as it is based on a recommendation from a reliable assessment body.   
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA, CAS #64742-47-8, 2024 
o Inhalation: In the previously described acute toxicity test (GLP not specified, no guideline), 

male cats (4/group) were exposed to 6.4 mg/L C13-14 isoparaffin aerosol for 6 hours.  There 
were no mortalities, clinical signs of neurotoxicity (placing reaction, righting reflex, aversion 
to foot pain, exterior thrust reflex and pupillary contractions), effects on body weight, or 
treatment related findings at necropsy (Klimisch 2, reliable with restrictions). 

o Inhalation: In the previously described acute toxicity test (GLP not specified, no guideline), 
male rats (6/group) were exposed to a saturated vapor of 0.1 mg/L C13-14 isoparaffin aerosol 
for 8 hours.  There were no mortalities, clinical signs of neurotoxicity, effects on body 
weight, or treatment related findings at necropsy (Klimisch 2, reliable with restrictions). 

 Concawe 2023 
o Human experience indicates that exposure to high concentrations of kerosene or similar 

substances in some situations may cause drowsiness and/or dizziness.  Accordingly, the 
Concawe panel classified kerosene and its related substances including C13-14 isoparaffin to 
GHS Category 3 for specific target organ toxicity - single exposure (central nervous system 
route of exposure: inhalation) with a hazard statement of H336: May cause drowsiness or 
dizziness. 

 
Neurotoxicity (repeated dose, N-repeated) (Group II*) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for neurotoxicity (repeated dose) based on a lack of 
neurological effects at doses of 353 mg/kg/day in a 90-day dermal study in rats performed with the 
surrogate hydrodesulfurized kerosene, which is above the GHS guidance value of 200 mg/kg/day for 
Category 2 classification in a 90-day study, and the lack of neurotoxic effects in a subchronic inhalation 
neurotoxicity study of high quality performed with the surrogate alkylate naphtha distillate at doses 
above the GHS cut-off value for classification (1.0 mg/L/6-hour/day for vapor).  GreenScreen® criteria 
classify chemicals as a Low hazard for neurotoxicity (repeated dose) when they are not classified to 
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GHS (CPA 2018b).  The confidence in the score is high as it is based on measured data of high quality 
for strong surrogates. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA, CAS #64742-47-8, 2024; U.S. EPA 2011 
o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Dermal: In a GLP-compliant 

subchronic repeated dermal dose toxicity study conducted in a manner similar to OECD 
Guideline 411,Sprague-Dawley rats (12/sex/group) were administered topical applications of 
hydrodesulfurized kerosene (CAS #64742-81-0, purity not specified) in mineral oil at 0, 165, 
330, or 495 mg/kg/day 5 days/week for 13 weeks.  ToxServices identified the equivalent 
doses for a 7-day/week exposure frequency as 0, 118, 236, and 354 mg/kg/day, respectively.  
Treatment did not adversely affect grip strength or functional observation battery (FOB) 
parameters (no further specifications provided) or neuropathological findings (Klimisch 1, 
reliable without restriction).  ToxServices identified a neurotoxicity NOAEL of 495 mg/kg/day 
(equivalent to 354 mg/kg/day for a 7-day/week exposure frequency), the highest dose tested. 

 OECD 2012 
o Surrogate: Alkylate Naphtha Distillate (CAS #64741-66-8): Inhalation: In a 13-week study, 

rats were exposed to 668, 2,220, or 6,646 ppm (2.4, 8.1, or 24.3 mg/L) alkylate naphtha 
distillate (CAS #64741-66-8, containing isoparaffinic hydrocarbons) for 6 hours/day, 5 
days/week for 13 weeks via whole body inhalation.  Evaluations of motor activity and FOB 
were performed on weeks 5, 9, 14, and 18 (in a recovery group).  Nerve tissue was also 
evaluated in 6 animals/group.  No additional experimental details were provided.  There were 
no treatment-related effects in the FOB.  Effects on motor activity (not described) were 
considered by authors to be indicative of acute central nervous system (CNS) depression 
rather than cumulative neurotoxicity.  There were no effects on pathology of the brain, spinal 
cord, or peripheral nerves.  Authors identified a NOAEC of 24.3 mg/L/6-hour for 
neurotoxicity.  This is equivalent to 17.3 mg/L/6-hour/day (i.e. 24.3mg/L x 5 / 7(days) = 17.3 
mg/L/day).   
 The NOAEC of 17.3 mg/L/6-hour/day is above the GHS threshold for Category 2 

(Inhalation, vapor) of 1.0 mg/L/6-hour/day in a 90-day study.  Therefore, no GHS 
classification is warranted for the test substances. 

 
Skin Sensitization (SnS) (Group II*) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for skin sensitization based on negative results in 
guinea pig skin maximization tests and stimulation indices (SIs) of less than 3 for kerosene surrogates 
Jet Fuel A and JP-8 + 100 in mouse local lymph node assays (LLNA).  Although the surrogate JP-8 (a 
kerosene related substance) produced a SI of 3.17 in the same LLNA assay indicating it is a weak skin 
sensitizer, this could be attributed to the high aromatic content (25%).  GreenScreen® criteria classify 
chemicals as a Low hazard for skin sensitization when they are not classified under GHS (CPA 2018b).  
The confidence in the score is high as it is based on measured data for strong surrogates. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA, CAS #64742-47-8 (Note: Due to the volume of studies presented in the REACH dossier, 
only those assigned Klimisch Scores of 1 (reliable without restriction) are discussed below). 

o Surrogate: Thermocracked Kerosene (CAS #68333-23-3): A GLP-compliant, EPA OTS 
798.4100 Buehler test was performed with male Hartley guinea pigs (10 in treatment group, 
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4 in negative control group) administered dermal doses of thermocracked kerosene (F-133).  
The induction doses were applied as undiluted test substance under occlusive dressing and 
the challenge dose was applied as 1:4 v/v test substance in mineral oil under occlusive 
dressing.  At the 24- and 48-hour readings, 0/10 and 0/10 animals in the test group exhibited 
positive dermal reactions.  The positive control (1,4 dinitrochlorobenzene) performed as 
expected (Klimisch 1, reliable without restriction). 

o Surrogate: Kerosene (CAS # 8008-20-6): A non-GLP-compliant Buehler test conducted in a 
manner similar to EU Method B.6 was performed with Hartley guinea pigs (10/group) 
administered dermal doses of kerosene (Jet Fuel A).  The induction and challenge doses 
were applied as undiluted test substance under occlusive dressing.  There were no positive 
reactions in treated animals (Klimisch 1, reliable without restriction). 

o Surrogate: Kerosene (CAS # 8008-20-6): A GLP-compliant, EU Method B.42 mouse LLNA 
that tested three separate kerosenes (Jet Fuel A, JP-8, and JP-8 + 100) was performed with 
female CBA/Ca mice (5/group) administered dermal doses of undiluted test substance.  The 
stimulation indices (SIs) were 2.44, 3.17, and 2.38 for Jet Fuel A, JP-8, and JP-8 + 100, 
respectively.  The authors concluded JP-8 was a weak skin sensitizer, and Jet Fuel A and JP-
8 + 100 were not skin sensitizers under the conditions of this assay (Klimisch 1, reliable 
without restriction). 

 OECD 2012 
o C9-14 aliphatic hydrocarbon category members were not skin sensitizers when tested in 

animals according to OECD Guideline 406 (Magnusson and Kligman guinea-pig 
maximization tests).  Similarly, negative results for skin sanitization were seen in human 
repeated insult patch tests (HRIPTs) performed with C9-14 aliphatic hydrocarbon category 
members. 

 AICIS 2019, Concawe 2023 
o Various members of the kerosenes category were not skin sensitizers when tested in guinea 

pigs and humans. 
 
Respiratory Sensitization (SnR) (Group II*) Score  (H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for respiratory sensitization based on lack of structural 
alerts for respiratory sensitization for its representative structure and negative skin sensitization data for 
surrogates according to ECHA’s recommended strategy on evaluation of respiratory sensitization.  
GreenScreen® criteria classify chemicals as a Low hazard for respiratory sensitization when GHS not 
classified (CPA 2018b).  Confidence in the score is low as this evaluation does not include non-
immunologic mechanisms of respiratory sensitization, and no specific data are available for respiratory 
sensitization. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 Concawe 2023 
o There are no reports available to indicate that members of the kerosenes class can cause 

respiratory sensitization. 
 OECD 2024 

o The default structure identified for C13-14 isoparaffin (3,12-dimethyltetradecane) does not 
contain any structural alerts for respiratory sensitization (Appendix D). 

 Based on the weight of evidence and guidance from ECHA regarding assessment of respiratory 
sensitization potential, a score of Low was assigned.  The guidance from ECHA states that the 
mechanisms leading to respiratory sensitization are essentially similar to those leading to skin 
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sensitization (ECHA 2017).  ECHA recommended that if a chemical is not a dermal sensitizer based 
on high quality data, it is unlikely to be a respiratory sensitizer.  ECHA also noted that this rationale 
does not cover respiratory hypersensitivity caused by non-immunological mechanisms, for which 
human experience is the main evidence of activity (ECHA 2017).  As C13-14 isoparaffin was not 
expected to be sensitizing to the skin (see skin sensitization section above), and a literature search 
did not find any human evidence of respiratory sensitization by C13-14 isoparaffin, and as C13-14 
isoparaffin does not contain any structural alerts for respiratory sensitization (OECD 2024), C13-14 
isoparaffin is not expected to be a respiratory sensitizer.   
 

Skin Irritation/Corrosivity (IrS) (Group II) Score  (vH, H, M, or L): H 
C13-14 Isoparaffin was assigned a score of High for skin irritation/corrosivity based on the 
recommended classification of Category 2 by the Concawe panel when they evaluated the target 
substance as a part of their kerosenes category.  Available dermal irritation studies on the target 
chemical showed mixed results with no irritation to slight and moderate irritation.  GreenScreen® 
criteria classify chemicals as a High hazard for skin irritation/corrosivity when classified GHS Category 
2 (CPA 2018b).  The confidence in the score is low due to the mixed results and limited studies details 
on the target chemical. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 JRC-IUCLID 2000 
o C13-14 isoparaffin was moderately irritating in a GLP compliant dermal irritation study 

conducted according to OECD Guideline 404 in rabbits (sex and strain not specified).  
Scores of 1.7 for erythema and 0.7 for edema were obtained (observation time not reported). 

 ECHA, CAS #64742-47-8, 2024 (Note: Due to the volume of studies presented in the REACH 
dossier, only the Key study and those assigned Klimisch Scores of 1 (reliable without restriction) are 
discussed below). 

o An OECD Guideline 404 dermal irritation test (GLP not specified) was performed with New 
Zealand white rabbits (3/sex) administered topical applications of 0.5 mL undiluted C13-14 
isoparaffin under semi-occlusive dressing for 4 hours.  At 24, 48, and 72 hours, the mean 
erythema score was 0.17/4 and the mean edema score was 0/4.  Individual animal scores 
were not provided.  The dermal irritation was fully reversible within 48 hours.  The authors 
concluded the test substance was not irritating under the tested conditions (Klimisch 1, 
reliable without restriction). 

 Concawe 2023, AICIS 2019 
o Several rabbit skin irritation studies are available for various members of the kerosenes 

category with the degree of irritancy seen in these studies related to dose and exposure time.  
In general, where the test was conducted according to OECD Guideline 404 (4-hour 
exposure under a semi-occlusive dressing) the irritation effects were not sufficient to warrant 
a hazard classification.  In studies in which the exposure period was 24 hours (occlusive 
dressing) moderate erythema and edema were observed with effects not being reversible 
within 10 days.  However, no evidence of skin corrosion was seen.  Accordingly, the 
Concawe panel classified kerosene and its related substances including C13-14 isoparaffin to 
GHS Category 2 for skin irritation. 

 
Eye Irritation/Corrosivity (IrE) (Group II) Score  (vH, H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for eye irritation/corrosivity based on negative results 
in ocular irritation tests performed with the target chemical and the surrogate thermocracked kerosene 
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(F-133) supported by data on the kerosenes category.  GreenScreen® criteria classify chemicals as a high 
hazard for eye irritation/corrosivity when adequate negative studies are available (CPA 2018b).  The 
confidence in the score is high as it is based on reliable measured data for a strong surrogate. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 JRC-IUCLID 2000 
o C13-14 isoparaffin was not irritating to the eyes of rabbits in a GLP compliant eye irritation 

study.  No additional details were provided. 
 ECHA, CAS #64742-47-8, 2024 (Note: Due to the volume of studies presented in the REACH 

dossier, only the Key study and those assigned Klimisch Scores of 1 (reliable without restriction) are 
discussed below). 

o Surrogate: Thermocracked Kerosene (CAS #68333-23-3): A GLP-compliant, EPA OTS 
798.4500 ocular irritation test was performed with New Zealand white rabbits (3 females) 
administered ocular instillations of 0.1 mL undiluted thermocracked kerosene (F-133).  At 
24, 48, and 72 hours, the mean corneal opacity score of 0/80, the mean iris score was 0/10, 
the mean conjunctival score was 0/12, and the mean chemosis score was 0/8.  The authors 
concluded the test substance was not irritating to the eyes under the tested conditions 
(Klimisch 1, reliable without restrictions). 

 Concawe 2023 
o Several rabbit ocular irritation studies are available for various members of the kerosenes 

category with the results showing only minimal redness and swelling that resolved within 48 
hours.  Accordingly, no GHS classification is warranted. 

 
Ecotoxicity (Ecotox) 
 
Acute Aquatic Toxicity (AA) Score  (vH, H, M, or L): H 
C13-14 Isoparaffin was assigned a score of High for acute aquatic toxicity based on measured LC50 (96 
hours) values of 2.2 -8.8 mg/L for aquatic vertebrates for the target chemical, 48-hour EL50 of 1.4 mg/L 
in crustacea for surrogate hydrodesulfurized kerosene, and 72-hour EL50s of 8.3 and 6.2 mg/L in algae 
for surrogate hydrodesulfurized kerosene, which are within the GHS guidance values for Category 2 (> 
1 - ≤ 10 mg/L).  GreenScreen® criteria classify chemicals as a High hazard for acute aquatic toxicity 
when they are classified to GHS Category 2 (CPA 2018b).  The confidence in the score is high as it is 
based on measured data for the target chemical and strong surrogates at all trophic levels.  
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: GHS – Japan - H401 - Toxic to aquatic life [Hazardous to the aquatic 

environment (acute) - Category 2]. 
 U.S. EPA 2006 

o 96-hour LC50 (Oncorhynchus mykiss) = 2.9 mg/L 
o 48-hour LC50 (Poecilia reticulate) = 8.8 mg/L 
o 48-hour LC50 (Danio rerio) = 7.5 mg/L 
o 96-hour LC50 (O. mykiss) = 2.4 mg/L 
o 96-hour LC50 (Lepomis macrochirus) = 5.9 mg/L 
o 96-hour LC50 (O. mykiss) = 2.6 mg/L 
o 96-hour LC50 (L. macrochirus) = 2.2 mg/L 

 ECHA, CAS #64742-47-8, 2024 
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o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 48-hour mobility 
EL50 of 1.4 mg/L in Daphnia magna as identified in a GLP-compliant, OECD Guideline 202 
test (Klimisch 1, reliable without restriction). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 48-hour mobility 
EL50 of 40-89 mg/L in D. magna as identified in a GLP-compliant, OECD Guideline 202 
test (Klimisch 1, reliable without restriction). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 72- and 96-hour 
growth rate EL50 values of 8.3 and 6.2 mg/L, respectively, in algae (Raphidocelis 
subcapitata) as identified in a GLP-compliant, OECD Guideline 201 test (Klimisch 1, 
reliable without restriction). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 72-hour growth rate 
EL50 values of 10-30 mg/L (water accommodated fraction) in algae (R. subcapitata) as 
identified in a GLP-compliant, OECD Guideline 201 test (Klimisch 1, reliable without 
restriction). 

 OECD 2012 
o Paraffinic hydrocarbons with a carbon number of 11 or greater do not exhibit acute aquatic 

toxicity due to water solubility limitations and slow uptake kinetics, while those with a 
carbon number of 10 or less are expected to have aquatic toxicity in the range of 1-10 mg/L 
(nominal) in fish, invertebrates, and algae.  
 

Chronic Aquatic Toxicity (CA) Score  (vH, H, M, or L): H 
C13-14 Isoparaffin was assigned a score of High for chronic aquatic toxicity based on the 21-day 
reproduction NOEC of 0.48 mg/L in daphnia and the 96-hour growth rate NOEC of 0.2 mg/L in algae 
exposed to the surrogate hydrodesulfurized kerosene.  GreenScreen® criteria classify chemicals as a 
High hazard for chronic aquatic toxicity when chronic values are between 0.1 and 1 mg/L (CPA 2018b).  
The confidence in the score is low due to lack of measured data for the fish trophic level. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 
o Other: GHS – Japan - H411 - Toxic to aquatic life with long lasting effects [Hazardous to 

the aquatic environment (chronic) - Category 2]. 
 ECHA, CAS #64742-47-8, 2024 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): 21-day reproduction water-
accommodated fraction NOEC of 0.48 mg/L and adult length water-accommodated fraction 
NOEC of 1.2 mg/L in D. magna as identified in a GLP-compliant, OECD Guideline 211 test 
(Klimisch 1, reliable without restriction). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 72- and 96-hour 
growth rate NOEL values of 4 and 0.4 mg/L, respectively, in algae (R. subcapitata) as 
identified in a GLP-compliant, OECD Guideline 201 test (Klimisch 1, reliable without 
restriction). 

o Surrogate: Hydrodesulfurized Kerosene (CAS #64742-81-0): Nominal 72-hour growth rate 
NOEL value of 10 mg/L (water accommodated fraction) in algae (R. subcapitata) as 
identified in a GLP-compliant, OECD Guideline 201 test (Klimisch 1, reliable without 
restriction). 
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Environmental Fate (Fate) 
 
Persistence (P) Score  (vH, H, M, L, or vL): H 
C13-14 Isoparaffin was assigned a score of High for persistence based on measured and modeled data 
on itself or surrogates indicating it is not readily/rapidly degradable but inherently degradable.  
Although the modeled half-life of 337.5 days in the predicted dominant compartment warrants a Very 
High score (i.e., > 180 days), U.S. EPA, OECD, and Concawe all conclude that these substances are 
inherently biodegradable.  Therefore, ToxServices did not assign a worst score of Very High for this 
endpoint, but assigned the next worst score, High.  GreenScreen® criteria classify chemicals as a High 
hazard for persistence when the half-lives are 60 – 180 days in soil/sediment, 40 – 60 days in water, or 
2-5 days in air (CPA 2018b).  The confidence in the score is low as it is based on a modeled data along 
with expert judgment for a multi-constituent substance with variable composition. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 JRC-IUCLID 2000 
o In a GLP compliant biodegradation test conducted according to OECD Guideline 301D 

(Ready Biodegradability: Closed Bottle Test), C13-14 isoparaffin achieved 4% 
biodegradation after 28 days and was considered to be not readily biodegradable.  Authors 
note that OECD Guideline 301F (Ready Biodegradability” Manometric Respirometry) is 
more suited for substances with poor water solubility. 

o In a GLP compliant biodegradation test according to OECD Guideline 301D (Ready 
Biodegradability: Closed Bottle Test), C13-14 isoparaffin achieved 12% biodegradation 
after 28 days and was considered to be not readily biodegradable.  Authors note that OECD 
Guideline 301F test (Ready Biodegradability” Manometric Respirometry) is more suited for 
substances with poor water solubility. 

o C13-14 isoparaffin is expected to partition to water (31.5-69.1%), soil (1.5-53.8%), air (5.0-
26.9%), and sediment (0.9-25.1%). 

 U.S. EPA 2011 
o Hydrocarbon components of C13-14 isoparaffin are likely to degrade.  C13-14 Isoparaffin is 

classified as P1 (low)-P2 (moderate) for persistence. 
o Surrogate: Kerosene (CAS # 8008-20-6): Achieved 58.6% biodegradation in 28 days in a 

test according to OECD Guideline 301F (Manometric respirometry) and was considered to 
be inherently but not readily biodegradable.  No additional details were provided. 

 Concawe 2023 
o Based on compositional information available and measured or predicted data on key 

constituents of kerosene substances, these compounds are not expected to meet the criteria 
for ready degradability but are inherently biodegradable. 

 OECD 2012 
o Chemicals in the C14-C20 aliphatic [≤2% aromatic] hydrocarbon solvents category 

including C13-14 isoparaffin are multi-constituent substances (UVCB), and therefore 
determining their potential biodegradation experimentally can be challenging.  The available 
ready biodegradation test OECD guidelines are not capable of distinguishing the relative 
contribution of the substances' constituents to the total biodegradation measured; 
constituents with higher branching/cyclic structures may degrade to a lesser extent than 
linear and less branched structures.  Experimental data indicate that n-paraffins sub-category 
members (n-alkanes) have the potential to biodegrade rapidly compared to members of the 
iso-paraffins which are expected to biodegrade at a slower rate (25% within 37 days).  
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Multi-constituent subcategory members are also not expected to meet the readily 
biodegradable criteria but are inherently biodegradable. 

 U.S. EPA 2017 
o Branched alkanes and alkyl chains are more resistant to environmental degradation than 

straight-chain alkanes or alkyl substituents (Scott and Jones 2000, Rojo 2009).  Therefore, as 
an estimate, ToxServices predicted the persistence of C13-14 isoparaffin using the 
constituent structure of 3,12-dimethyltetradecane (CAS #N/A), identified by U.S. EPA 
(2011) as one of the representative structures) in EPI Suite™. 

o The BIOWIN modeling Ready Biodegradable Predictor indicates that 3,12-
dimethyltetradecane is not expected to be readily biodegradable.  Fugacity modeling (EQC 
default method) predicts 74.3% will partition to sediment with a half-life of 337.5 days, 
23.4% will partition to soil with a half-life of 75 days, 2.04% will partition to water with a 
half-life of 37.5 days, and 0.219% will partition to air with a half-life of 12.7 hours 
(Appendix E). 
 

Bioaccumulation (B) Score  (vH, H, M, L, or vL): vH 
C13-14 Isoparaffin was assigned a score of Very High for bioaccumulation based on a modeled BAF of 
57,170.  GreenScreen® criteria classify chemicals as a Very High hazard for bioaccumulation when BAF 
values are greater than 5,000 (CPA 2018b).  The confidence in the score is low as it is based on a 
modeled BAF for a constituent. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: EC – CEPA DSL - Bioaccumulative. 

 U.S. EPA 2017 
o Based on the default structure which corresponds to 3,12-dimethyltertadecane, BCFBAF 

predicts a BAF 5.717E4 L/kg wet-wt using the Arnot-Gobas method based on an estimated 
log Kow of 8.05 (Appendix E). 

 U.S. EPA 2011 
o C13-14 isoparaffin is expected to have B1 (low)-B3 (high) bioaccumulation potential.  

Estimated BCF values for representative hydrocarbon structures range from 150.2 - 57,000 
and measured and estimated log Kow values for the constituents range from 3.7 to 8.0. 

 Concawe 2001, JRC-IUCLID 2000 
o Surrogate: Kerosene (CAS # 8008-20-6): The BCF values for jet fuel JP-8 (CAS #8008-20-

6) were determined in chronic bioassays using American flagfish (Jordenella floridae) and 
rainbow trout (Salmo gairdneri) with exposure periods of 128 and 112 days, respectively.  
The BCF values were in the range 130-159 for flagfish and 61-115 for rainbow trout. 

 Concawe 2023 
o Kerosene substances including C13-14 isoparaffin are complex mixtures with variable 

composition and therefore measuring bioconcentration factor (BCF) using standardized tests 
is not feasible.  Representative substances, or constituent chemicals for members in the 
kerosene category, can be used to make conservative predictions of bioaccumulation 
potential.  Constituents of members in the kerosene category are considered potentially 
bioaccumulative based on measured or predicted values for log Kow greater than 4. 

 OECD 2012 
o Members of the C14-C20 aliphatic [≤2% aromatic] hydrocarbon solvents category have a 

potential to bioaccumulate per GHS criteria as they have measured and calculated BCF 
values of >500.  As chemicals in this category are UVCBs, the measurement of their BCF 
experimentally can be challenging.  n-Paraffins, iso-paraffins, and cycloparaffins are 
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expected to have different BCF values due to differences in metabolism in aquatic 
organisms.  In addition, constituents with higher branching/cyclic structures may 
bioaccumulate to a greater extent than linear and less branched structures.  Uptake of highly 
lipophilic constituents through the diet may exceed the direct uptake through water. 

 
Physical Hazards (Physical) 
 
Reactivity (Rx) Score  (vH, H, M, or L): L 
C13-14 Isoparaffin was assigned a score of Low for reactivity based on the lack of structural features 
associated with explosive, oxidative, or self-reactive properties.  GreenScreen® criteria classify 
chemicals as a Low hazard for reactivity when not classified to GHS (CPA 2018b).  The confidence in 
the score was low based on no measured data or authoritative listings. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: Not present on any screening lists for this endpoint. 

 ECHA, CAS #64742-47-8, 2024 
o C13-14 Isoparaffin does not contain functional groups with known explosive or oxidizing 

properties. 
 No measured data were identified.  Therefore, screening procedures for explosivity were used here 

to estimate the reactivity property of C13-14 Isoparaffin.  These procedures are listed in the GHS 
(UN 2023). 

o Based on the structure of its components or moieties, C13-14 isoparaffin is not considered 
explosive or self-reactive due to lack of functional groups associated with explosive or self-
reactive properties (See Appendix F).   

o Based on the structure of its components or moieties, C13-14 isoparaffin is not considered to 
have oxidizing properties as it does not contain any structural groups known to be correlated 
with a tendency to react exothermally with combustible materials.  Specifically, organic 
substances which contain oxygen, fluorine, or chlorine where these elements are chemically 
bonded only to carbon or hydrogen, classification as an oxidizing liquid need not be applied.  
Therefore, as the molecular structure of C13-14 isoparaffin has 0 oxygens, classification is 
not warranted. 

 
Flammability (F) Score  (vH, H, M, or L): M 
C13-14 Isoparaffin was assigned a score of Moderate for flammability based on measured flash points 
of 77-80℃ for its Isopar™ M and Exxsol D70, D80, D100, D100S, D110, D120, D220/230 grades, 
which are within the GHS guidance values for Category 4 (> 60°C and ≤ 93°C).  GreenScreen® criteria 
classify chemicals as a Moderate hazard for flammability when classified GHS Category 3 or 4 (CPA 
2018b).  The confidence in the score was high as it is based on measured data for the target chemical. 
 Authoritative and Screening Lists 

o Authoritative: Not present on any authoritative lists for this endpoint. 
o Screening: GHS – Japan - H227 - Combustible liquid [Flammable liquids - Category 4]. 

 USDA 2008 
o C13-14 Isoparaffin (trade name Isopar™ M) has a flash point of 80.5℃. 

 JRC-IUCLID 2000 
o C13-14 Isoparaffin (trade names: Exxsol D70, D80, D100, D100S, D110, D120, D220/230) 

has a flash point of 77°C obtained in closed cup Method conducted according to Directive 
84/449/EEC, A.9. 

 ECHA, CAS #64742-47-8, 2024 
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o Members in the category of kerosenes have measured  flash point values in the range of 29-
70℃ as identified in an ISO 2719/ISO 13736:1997/ASTM D 93-02a closed cup test (GLP 
status not specified) (Klimisch 2, reliable with restrictions). 

 Concawe 2023 
o Members in the category of kerosenes including C13-14 Isoparaffin have measured flash 

points of ≥ 23℃ to ≤ 70℃.  Therefore, they are classified as GHS Categories 3 or 4 
flammable liquids. 
 GHS criteria define Category 4 flammable liquids as chemicals with flash points 

greater than 60°C to no greater than 93°C and Category 3 flammable liquids as 
chemicals have a flash point of ≥ 23°C and ≤ 60°C (UN 2023). 
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Use of New Approach Methodologies (NAMs)10 in the Assessment, Including Uncertainty Analyses 
of Input and Output 
 
New Approach Methodologies (NAMs) used in this GreenScreen® include in silico modeling for 
persistence and bioaccumulation, in vitro testing for mutagenicity, and ECHA’s framework for 
respiratory sensitization evaluation.  NAMs are non-animal alternatives that can be used alone or in 
combination to provide information for safety assessment (Madden et al. 2020).  At present, there is not 
a uniformly accepted framework on how to report and apply individual NAMs (U.S. EPA 2020, OECD 
2020).  The expanded application of NAMs greatly amplifies the need to communicate uncertainties 
associated with their use.  As defined by EFSA (2018), uncertainty is “a general term referring to all 
types of limitations in available knowledge that affect the range and probability of possible answers to 
an assessment question.”  The quality, utility, and accuracy of NAM predictions are greatly influenced 
by two primary types of uncertainties (OECD 2020): 

 Type I: Uncertainties related to the input data used 
 Type II: Uncertainties related to extrapolations made 

 
As shown in Table 4, Type I (input data) uncertainties in C13-14 isoparaffin’s NAMs dataset include 
lack of experimental data and lack of validated test methods for respiratory sensitization.  C13-14 
isoparaffin’s Type II (extrapolation output) uncertainties include the limitation of in vitro genotoxicity 
assays in mimicking in vivo metabolism, their focusing on one or only a few types of genotoxicity 
events, and the limitation of ECHA’s framework for identifying non-immunologic mechanisms of 
respiratory sensitization.  Some of C13-14 isoparaffin’s type II uncertainties were alleviated by the use 
of in vitro test batteries and/or in combination of in vivo data.   
 

Table 4: Summary of NAMs Used in the GreenScreen® Assessment, Including Uncertainty 
Analyses 

Uncertainty Analyses (OECD 2020) 
Type I Uncertainty: 
Data/Model Input 

Respiratory sensitization: No experimental data are available and 
there are no validated test methods.   

Type II Uncertainty: 
Extrapolation Output 

Genotoxicity: The bacterial reverse mutation assay (as defined in 
OECD Guideline 471) only tests point-mutation inducing activity in 
non-mammalian cells, and the exogenous metabolic activation 
system does not entirely mimic in vivo conditions11.   
Respiratory sensitization: The OECD Toolbox only identifies 
structural alerts, and does not define applicability domains.  
Additionally, the ECHA guidance (2017), on which the use of 
OECD Toolbox structural alerts is based, does not evaluate non-
immunologic mechanisms for respiratory sensitization.   

Endpoint 
NAMs Data Available and 

Evaluated? (Y/N) 

Types of NAMs Data (in silico 
modeling/in vitro biological 

profiling/frameworks) 
Carcinogenicity N  

 
10 NAMs refers to any non-animal technology, methodology, approach, or combination thereof that inform chemical hazard and risk 
assessments.  NAMs include in silico/computational tools, in vitro biological profiling (e.g., cell cultures, 2,3-D organotypic culture 
systems, genomics/transcriptomics, organs on a chip), and frameworks (i.e., adverse outcome pathways (AOPs), defined approaches 
(DA), integrated approaches to testing and assessment (IATA).   
11 https://www.oecd-ilibrary.org/docserver/9789264071247-
en.pdf?expires=1614097593&id=id&accname=guest&checksum=89925F80B9F4BD2FFC6E90F94A0EE427  
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Mutagenicity Y 
In vitro data: Bacterial reverse 
mutation assay 

Reproductive toxicity N  
Developmental toxicity N  
Endocrine activity N  
Acute mammalian toxicity N  
Single exposure systemic 
toxicity 

N  

Repeated exposure 
systemic toxicity 

N  

Single exposure 
neurotoxicity 

N  

Repeated exposure 
neurotoxicity 

N  

Skin sensitization N  

Respiratory sensitization Y 
In silico modeling: OECD Toolbox 
structural alerts 

Skin irritation N  
Eye irritation N  
Acute aquatic toxicity N  
Chronic aquatic toxicity N  

Persistence Y 
In silico modeling: EPI Suite™ 
Non-animal testing: OECD 301 
Biodegradation tests  

Bioaccumulation  Y In silico modeling: EPI Suite™ 
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APPENDIX A: Hazard Classification Acronyms 
(in alphabetical order) 

 
(AA) Acute Aquatic Toxicity  
 
(AT) Acute Mammalian Toxicity 
 
(B) Bioaccumulation 
 
(C) Carcinogenicity  
 
(CA)  Chronic Aquatic Toxicity 
 
(D) Developmental Toxicity 
 
(E) Endocrine Activity  
 
(F) Flammability  
 
(IrE) Eye Irritation/Corrosivity 
 
(IrS) Skin Irritation/Corrosivity 
 
(M) Mutagenicity and Genotoxicity  
 
(N) Neurotoxicity  
 
(P) Persistence  
 
(R) Reproductive Toxicity  
 
(Rx) Reactivity 
 
(SnS) Sensitization- Skin 
 
(SnR) Sensitization- Respiratory 
 
(ST) Systemic/Organ Toxicity  
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APPENDIX B: Results of Automated GreenScreen® Score Calculation for C13-14 Isoparaffin (CAS #246538-79-4) 
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APPENDIX C: Pharos Output for C13-14 Isoparaffin (CAS #64742-47-8) 
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APPENDIX D: OECD Toolbox Skin Sensitization Results for C13-14 Isoparaffin 
(CAS #246538-79-4) 
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APPENDIX E: EPI Suite™ Modeling Results for C13-14 Isoparaffin (CAS #246538-79-4) 
 

(Estimated values included in the GreenScreen® are highlighted and bolded) 
 
CAS Number:  
SMILES : C(C)(CCCCCCCCC(C)CC)CC 
CHEM   :  
MOL FOR: C16 H34  
MOL WT : 226.45 
------------------------------ EPI SUMMARY (v4.11) -------------------------- 
 Physical Property Inputs: 
    Log Kow (octanol-water):   ------ 
    Boiling Point (deg C)  :   ------ 
    Melting Point (deg C)  :   ------ 
    Vapor Pressure (mm Hg) :   ------ 
    Water Solubility (mg/L):   ------ 
    Henry LC (atm-m3/mole) :   ------ 
  
 Log Octanol-Water Partition Coef (SRC): 
    Log Kow (KOWWIN v1.69 estimate) =  8.05 
  
Boiling Pt, Melting Pt, Vapor Pressure Estimations (MPBPVP v1.43): 
    Boiling Pt (deg C):  257.09  (Adapted Stein & Brown method) 
    Melting Pt (deg C):  1.69  (Mean or Weighted MP) 
    VP(mm Hg,25 deg C):  0.0307  (Mean VP of Antoine & Grain methods) 
    VP (Pa, 25 deg C) :  4.09  (Mean VP of Antoine & Grain methods) 
  
 Water Solubility Estimate from Log Kow (WSKOW v1.42): 
    Water Solubility at 25 deg C (mg/L):  0.001227 
       log Kow used: 8.05 (estimated) 
       no-melting pt equation used 
  
 Water Sol Estimate from Fragments: 
    Wat Sol (v1.01 est) =  0.0002458 mg/L 
  
 ECOSAR Class Program (ECOSAR v1.11): 
    Class(es) found: 
       Neutral Organics 
  
 Henrys Law Constant (25 deg C) [HENRYWIN v3.20]: 
   Bond Method :   2.90E+001  atm-m3/mole  (2.94E+006 Pa-m3/mole) 
   Group Method:   7.73E+001  atm-m3/mole  (7.84E+006 Pa-m3/mole) 
 For Henry LC Comparison Purposes: 
   User-Entered Henry LC:  not entered 
   Henrys LC [via VP/WSol estimate using User-Entered or Estimated values]: 
      HLC:  7.455E+000 atm-m3/mole  (7.554E+005 Pa-m3/mole) 
      VP:   0.0307 mm Hg (source: MPBPVP) 
      WS:   0.00123 mg/L (source: WSKOWWIN) 
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 Log Octanol-Air Partition Coefficient (25 deg C) [KOAWIN v1.10]: 
  Log Kow used:  8.05  (KowWin est) 
  Log Kaw used:  3.074  (HenryWin est) 
      Log Koa (KOAWIN v1.10 estimate):  4.976 
      Log Koa (experimental database):  None 
  
 Probability of Rapid Biodegradation (BIOWIN v4.10): 
   Biowin1 (Linear Model)         :   0.6397 
   Biowin2 (Non-Linear Model)     :   0.4485 
 Expert Survey Biodegradation Results: 
   Biowin3 (Ultimate Survey Model):   2.6987  (weeks-months) 
   Biowin4 (Primary Survey Model) :   3.5210  (days-weeks  ) 
 MITI Biodegradation Probability: 
   Biowin5 (MITI Linear Model)    :   0.4825 
   Biowin6 (MITI Non-Linear Model):   0.6070 
 Anaerobic Biodegradation Probability: 
   Biowin7 (Anaerobic Linear Model):  0.4460 
 Ready Biodegradability Prediction:   NO 
  
 Hydrocarbon Biodegradation (BioHCwin v1.01): 
     LOG BioHC Half-Life (days) :   1.3482 
     BioHC Half-Life (days)     :  22.2955 
  
 Sorption to aerosols (25 Dec C)[AEROWIN v1.00]: 
  Vapor pressure (liquid/subcooled):  4.07 Pa (0.0305 mm Hg) 
  Log Koa (Koawin est  ): 4.976 
   Kp (particle/gas partition coef. (m3/ug)): 
       Mackay model           :  7.38E-007  
       Octanol/air (Koa) model:  2.32E-008  
   Fraction sorbed to airborne particulates (phi): 
       Junge-Pankow model     :  2.66E-005  
       Mackay model           :  5.9E-005  
       Octanol/air (Koa) model:  1.86E-006  
  
 Atmospheric Oxidation (25 deg C) [AopWin v1.92]: 
   Hydroxyl Radicals Reaction: 
      OVERALL OH Rate Constant =  20.1412 E-12 cm3/molecule-sec 
      Half-Life =     0.531 Days (12-hr day; 1.5E6 OH/cm3) 
      Half-Life =     6.373 Hrs 
   Ozone Reaction: 
      No Ozone Reaction Estimation 
   Fraction sorbed to airborne particulates (phi): 
      4.28E-005 (Junge-Pankow, Mackay avg) 
      1.86E-006 (Koa method) 
    Note: the sorbed fraction may be resistant to atmospheric oxidation 
  
 Soil Adsorption Coefficient (KOCWIN v2.00): 
      Koc    :  4.119E+004  L/kg (MCI method) 
      Log Koc:  4.615       (MCI method) 
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      Koc    :  9.687E+006  L/kg (Kow method) 
      Log Koc:  6.986       (Kow method) 
  
 Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HYDROWIN v2.00]: 
    Rate constants can NOT be estimated for this structure! 
  
 Bioaccumulation Estimates (BCFBAF v3.01): 
   Log BCF from regression-based method = 3.012 (BCF = 1028 L/kg wet-wt) 
   Log Biotransformation Half-life (HL) = 1.1968 days (HL = 15.73 days) 
   Log BCF Arnot-Gobas method (upper trophic) = 2.394 (BCF = 247.5) 
   Log BAF Arnot-Gobas method (upper trophic) = 4.757 (BAF = 5.717e+004) 
       log Kow used: 8.05 (estimated) 
  
 Volatilization from Water: 
    Henry LC:  29 atm-m3/mole  (estimated by Bond SAR Method) 
    Half-Life from Model River:      1.536  hours 
    Half-Life from Model Lake :      142.9  hours   (5.956 days) 
  
 Removal In Wastewater Treatment (recommended maximum 95%): 
    Total removal:              98.97  percent 
    Total biodegradation:        0.28  percent 
    Total sludge adsorption:    65.64  percent 
    Total to Air:               33.05  percent 
      (using 10000 hr Bio P,A,S) 
  
 Level III Fugacity Model: (MCI Method) 
  ** Note: When the Log Kow is > 7, the model may be underestimating 
  the mass of material in sediment and overestimating the mass of 
  material in the water column (biota). Consider using the results 
  of the default EQC model. ** 
  
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       5.02            12.7         1000        
   Water     68.3            900          1000        
   Soil      1.54            1.8e+003     1000        
   Sediment  25.1            8.1e+003     0           
     Persistence Time: 223 hr 
  
 Level III Fugacity Model: (MCI Method with Water percents) 
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       5.02            12.7         1000        
   Water     68.3            900          1000        
     water     (10.2)  
     biota     (57.5)  
     suspended sediment (0.633)  
   Soil      1.54            1.8e+003     1000        
   Sediment  25.1            8.1e+003     0           
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     Persistence Time: 223 hr 
  
 Level III Fugacity Model: (EQC Default) 
           Mass Amount    Half-Life    Emissions 
            (percent)        (hr)       (kg/hr) 
   Air       0.219           12.7         1000        
   Water     2.04            900          1000        
     water     (0.027)  
     biota     (0.152)  
     suspended sediment (1.87)  
   Soil      23.4            1.8e+003     1000        
   Sediment  74.3            8.1e+003     0           
     Persistence Time: 2.89e+003 hr 
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APPENDIX F: Known Structural Alerts for Reactivity 
 

Explosivity – Abbreviated List 
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Explosivity – Full List 
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Self-Reactive Substances 
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APPENDIX G: Change in Benchmark Score 
 
Table 5 provides a summary of changes to the GreenScreen® Benchmark™ for C13-14 isoparaffin.  
The original GreenScreen® assessment was performed in 2024 with minor updates in 2025 under 
version 1.4 criteria and ToxServices assigned a Benchmark 2 (BM-2) score.  

 

Table 5: Change in GreenScreen® Benchmark™ for C13-14 Isoparaffin 

Date 
GreenScreen® 
Benchmark™ 

GreenScreen® 
Version 

Comment 

December 18, 2024 BM-2 v. 1.4 Original GreenScreen® assessment. 

February 24, 2025 BM-2 v. 1.4 

No change in benchmark score.  The 
hazard score for carcinogenicity was 
corrected from a high confidence L to 
a high confidence M.  The previous 
score was assigned due to an error.  
Additional updates were made to 
endocrine activity but the endpoint 
score remained DG. 
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