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BACKGROUND

Screening-level hazard, exposure and risk characterizations for high production volume chemicals (HPV)
are important contributions to the chemicals cooperation work being done in North America' through the
EPA Chemical Assessment and Management Program (ChAMP)®. These screening-level
characterizations are developed by EPA for individual chemicals or chemical categories to support initial
Risk-Based Prioritizations (RBPs) for HPV chemicals. These screening-level characterizations are
technical documents intended primarily to inform the Agency’s internal decision-making process.
Accordingly, they are written for assessment professionals and assume a degree of technical
understanding. Each of the support documents is described below.

The Risk-Based Prioritizations are found in an accompanying document and are written for a general
audience. They present EPA’s initial thinking regarding the potential risks presented by these chemicals
and future possible actions that may be needed.

Hazard Characterizations for HPV Chemicals

EPA’s screening-level hazard characterizations are based primarily on the review of the summaries of
studies and other information submitted by the chemical sponsor(s) under the HPV Challenge Program’.
These studies included in the scope of the HPV Challenge comprise the Screening Information Data Set
(SIDS) of the Organization for Economic Cooperation and Development (OECD)’, an internationally
recognized battery of tests that provides the basic data necessary to make an initial evaluation of a
chemical’s hazards and fate. In preparing the initial hazard characterizations, EPA also consulted a
variety of reliable sources’ for additional relevant information and considered its own comments and
public comments on the original submission as well as the sponsor’s responses to comments and revisions
made to the submission. In order to determine whether any new hazard information was developed since
the time of an HPV submission, EPA also searched publicly available databases® for information entered
from one year prior to the HPV submission through May 2008. The screening-level hazard
characterization is performed according to established EPA guidance’. A more detailed description of the
hazard characterization process is available on the EPA website®.

With respect to chemicals for which internationally-accepted OECD SIDS Initial Assessment Profiles
(SIAP) and Initial Assessment Reports (SIAR) were available, EPA did not generate its own screening-
level hazard characterization, but did check for and incorporate updated information in the risk
characterization.

Exposure Characterizations for HPV Chemicals

EPA recently received exposure-related data on chemicals submitted in accordance with the requirements
of Inventory Update Reporting (IUR)’. The 2006 IUR submissions pertain to chemicals manufactured in

' U.S. EPA — U.S. Commitments to North American Chemicals Cooperation:
http://www.epa.gov/hpv/pubs/general/sppframework.htm.

2U.S. EPA — ChAMP information: http://www.epa.gov/champ/.

3U.S. EPA - HPV Challenge Program information: http://www.epa.gov/hpv.

4U.S. EPA — Technical Guidance Document, OECD SIDS Manual Sections 3.4 and 3.5:
http://www.epa.gov/chemrtk/pubs/general/sidsappb.htm.

5U.S. EPA — Public Database Hazard Information: http://www.epa.gov/hpvis/hazardinfo.htm.

®U.S. EPA — Public Database Update Information: http://www.epa.gov/chemrtk/hpvis/updateinfo.htm.
7U.S. EPA — Risk Assessment Guidelines: http:/cfpub.epa.gov/ncea/raf/rafguid.cfm.

8 U.S. EPA — About HPV Chemical Hazard Characterizations: http://www.epa.gov/hpvis/abouthc.htm.
% U.S. EPA — Basic TUR Information: http://www.epa.gov/opptintr/iur/pubs/guidance/basic-information.htm.
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(including imported into) the U.S. during calendar year 2005 in quantities of 25,000 pounds or more at a
single site. The reports include the identity, the quantity, and the physical form of the chemical
manufactured or imported, and the number of workers reasonably likely to be exposed during
manufacture of the chemical. For chemicals manufactured or imported in quantities of 300,000 pounds or
more at a single site, additional reported information includes: the industrial processing and uses of the
chemical; the number of industrial processing sites and workers reasonably likely to be exposed to the
chemical at those sites; the consumer and commercial uses of the chemical; and an indication whether the
chemical was used in products intended for use by children under 14 years of age.

EPA’s screening-level exposure characterizations are based largely on the information submitted under
the IUR reporting, although other exposure information submitted to the Agency (for example, in HPV
submissions) or readily available through a limited set of publicly accessible databases'® was also
considered. The screening-level Exposure Characterizations identify a potential (high, medium, or low)
that each of five populations — the environment, the general population, workers, consumers, and children
— might be exposed to the chemical. In most cases, this potential doesn’t address the quantity, frequency,
or duration of exposure, but refers only to the likelihood that an exposure could occur.

In many instances EPA is not able to fully disclose to the public all the IUR exposure-related data
reviewed or relied upon in the development of the screening-level documents because some of the
material was claimed as confidential business information (CBI) when it was submitted to the Agency.
These CBI claims do limit the Agency’s ability to be completely transparent in presenting some
underlying exposure and use data for chemicals in public documents. EPA does consider all data,
including data considered to be CBI, in the screening-level exposure and risk characterization process,
and endeavors whenever possible to broadly characterize supporting materials claimed as confidential in
ways that do not disclose actual CBI.

Risk Characterizations for HPV Chemicals

EPA combines the information from the screening-level exposure characterization with the screening-
level hazard characterization to develop a qualitative screening-level risk characterization, as described in
the Agency’s guidance on drafting risk characterizations''. These screening-level risk characterizations
are technical documents intended to support subsequent priority-setting decisions and actions by OPPT.
The purpose of the qualitative screening-level risk characterization is two-fold: to support initial risk-
based decisions to prioritize chemicals, identify potential concerns, and inform risk management options;
and to identify data needs for individual chemicals or chemical categories.

These initial characterization and prioritization documents do not constitute a final Agency determination
as to risk, nor do they determine whether sufficient data are available to characterize risk. Recommended
actions reflect EPA’s relative judgment regarding this chemical or chemical category in comparison with
others evaluated under this program, as well as the uncertainties presented by gaps that may exist in the
available data.

1 U.S. EPA — Summary of Public Databases Routinely Searched:
http://www.epa.gov/chemrtk/hpvis/pubdtsum.htm.
'U.S. EPA — Risk Characterization Program: http://www.epa.gov/osa/spc/2riskchr.htm.
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QUALITATIVE SCREENING-LEVEL RISK CHARACTERIZATION FOR
Primene™ 81-R Amines (CAS No. 68955-53-3)

1. Physical-Chemical Properties and Environmental Fate

Primene™ 81-R amines are a mixture of approximately 200 compounds where most of the
components are C;,-Cy4 amines containing highly branched alkyl chains with the amino function
linked to a tertiary carbon. This substance is a liquid at room temperature. The components of
this mixture have moderate vapor pressure and solubility. Primene™ 81-R amines have
moderate to low mobility. They are expected to degrade at moderate rates by biodegradation and
by atmospheric photooxidation, and negligible rates by hydrolysis. The persistence and
bioaccumulation ranking for this mixture are P2 (moderate) and B1 (low).

2. Hazard Characterization

Aquatic Organism Toxicity. The evaluation of available toxicity data for fish, aquatic
invertebrates and aquatic plants indicates that the potential acute hazard of Primene™ 81-R
Amines to fish and aquatic invertebrates is moderate and to aquatic plants is high. Chronic
hazard to fish is high.

Human Health Toxicity. Acute oral, inhalation and dermal toxicity of Primene™ 81-R Amines
are moderate. Primene™ 81-R Amines is corrosive to skin and eyes and there is some evidence
of delayed contact hypersensitivity in guinea pigs. Following repeated inhalation exposure to
Primene™ 81-R Amines, the target organ is the respiratory tract (nasal cavity, larynx, trachea
and lungs). Following repeated dermal exposure to Primene™ 81-R Amines, severe effects at
the site of skin application were observed. In a prenatal developmental dermal toxicity study,
severe maternal toxicity was observed in the high dose, but there were no developmental effects.
In an oral reproductive toxicity study, there was evidence of toxicity to the parental animals and
postnatal developmental toxicity in the pups at the mid and high doses. Primene™ 81-R Amines
did not show a potential to induce gene mutation or chromosomal aberrations.

3. Exposure Characterization

Primene™ 81-R amines have an aggregated production and/or import volume in the United
States of about 1 million pounds to 10 million pounds. According to the [UR submissions, the
non-confidential industrial processing and uses include processing of the chemical as a fuel in
organic chemical manufacturing. The High Production Volume (HPV) submission for this
chemical indicates that it is used as a fuel and lubricant additive, and in surfactants, dyes,
refinery processing and metal working fluids.

Potential Exposures to the General Population and the Environment: Based on the available
information, it is likely that there would be some releases to water or air during manufacturing,
processing, and use. The persistence and bioaccumulation ranking for the members of this
category are P2 (moderately persistent) and B1 (very low bioaccumulation). Based on the
information considered - reported uses and the Agency’s expert judgment - EPA identifies, for



U.S. Environmental Protection Agency August 2008
Supporting Documents for Risk-Based Prioritization

the purposes of risk-based prioritization, a high potential that the general population and the
environment might be exposed.

Potential Exposures to Workers: Based on the information considered (including IUR data and
information from the HPV submission) and in combination with Agency’s professional
judgment, EPA identifies, for the purposes of risk-based prioritization, a high relative ranking for
potential worker exposure. The high relative ranking is based on the potential dermal exposure
to liquids and inhalation exposure to vapors by workers during manufacturing, industrial
processing and use operations, the high concentrations of the chemical used, the potential for
exposure to mist at high concentrations during industrial and commercial uses and the potential
high number of workers during commercial activities.

Potential Exposures to Consumers: Depending on the consumer product, there may be dermal
and/or inhalation exposures to consumers from vapors, mists, or particulates. EPA identifies, for
the purposes of risk-based prioritization, a high potential that consumers might be exposed from
products containing this chemical based on IUR data and information from public data sources
that indicate this chemical is found in household products.

Potential Exposures to Children: No uses in products intended to be used by children were
reported in the IUR, nor were any found in other data sources. Exposures to children, however,
may be expected to occur through the household use of some consumer products. Therefore,
EPA identifies, for the purposes of risk-based prioritization, a medium potential that children
might be exposed.

4. Risk Characterization

The statements and rationale provided below are intended solely for the purpose of this
screening-level and qualitative risk characterization and will be used for prioritizing substances
for future work in the Chemical Assessment and Management Program (ChAMP).

Risk Summary and Rationale

Potential Risk to Aquatic Organisms from Environmental Releases (MEDIUM/HIGH
CONCERN). EPA identifies a high potential that aquatic organisms might be exposed
from environmental releases of Primene™ 81-R Amines. A moderate acute and high
chronic hazard to fish considered in combination with the environmental fate
characteristics of moderate persistence and low bioaccumulation suggests a medium
concern for potential risk to fish from environmental releases. A moderate acute hazard
considered in combination with the environmental characteristics suggests a medium
concern for potential risk to aquatic invertebrates. A high acute hazard considered in
combination with the environmental characteristics suggests a high concern for potential
risk to aquatic plants.
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Potential Risk to the General Population from Environmental Releases (LOW
CONCERN). EPA identifies a high potential that the general population might be
exposed from environmental releases of Primene™ 81-R Amines. The potential human
health hazard is expected to be moderate due to the postnatal developmental toxicity and
other toxic effects in animal tests following repeated exposures. Although Primene™ 81-
R Amines is corrosive to skin and eyes and irritating to the respiratory tract at similar
concentrations, EPA assumes that potential exposures from environmental releases will
not reach those concentrations. Although the hazard and persistence are moderate, the
low bioaccumulation potential combined with the assumption that concentrations would
not reach those of concern for irritation suggests a low concern for potential risk to the
general population from environmental releases.

Potential Risk to Workers (LOW CONCERN). EPA identifies a high relative ranking for
potential worker exposure by the dermal and inhalation routes. The potential human
health hazard is expected to be moderate due to toxic effects in animal tests following
repeated exposures. There is some evidence of delayed hypersensitivity in guinea pig
studies. There is the potential for severe skin, respiratory tract and eye irritation at
similar concentrations. Because of these point-of-contact effects at high concentrations,
workers would be immediately aware and uncomfortable if they experienced a certain
amount of exposure. Adherence to standard good industrial hygiene practices (gloves,
respirators, goggles and other protective clothing) to prevent irritation will limit the
exposure of workers. Therefore, taken together the available information suggests a low
concern for potential risks to workers.

Potential Risk to Consumers from Known Uses (LOW CONCERN). EPA identifies a
high potential that consumers might be exposed. The potential human health hazard is
expected to be moderate due to postnatal developmental toxicity and other toxic effects in
animal tests following repeated exposures. Although Primene™ 81-R Amines is
corrosive to skin and eyes and irritating to the respiratory tract at similar concentrations,
EPA assumes that the chemical’s concentration in consumer products will not be high
enough to warrant concern. Given the assumption that concentrations in consumer
products would not reach those of concern for irritation or toxicity, the available
information suggests a low concern for potential risk to consumers.

Potential Risk to Children (MEDIUM CONCERN). No uses in products specifically
intended to be used by children were reported in the IUR, nor were any found in other
data sources. Exposures to children, however, may be expected to occur through the
household use of some consumer products. The potential human health hazard is
expected to be moderate due to postnatal developmental toxicity and other toxic effects in
animal tests following repeated exposures. Therefore, taken together the available
information suggests a medium concern for potential risks to children.
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SCREENING-LEVEL HAZARD CHARACTERIZATION
Primene™ 81-R Amines (CAS No. 68955-53-3)

Introduction

The sponsor, Rohm and Haas Company, submitted a Test Plan and Robust Summaries to EPA for Primene’ ™ 81-R
Amines (CAS No. 68955-53-3; 9™ CI name: amines, C12-14-tert-alkyl) dated July 30, 2003. EPA posted the
submission on the ChemRTK HPV Challenge website on August 19, 2003
(http://www.epa.gov/chemrtk/pubs/summaries/primn81r/c14639tc.htm). EPA Comments were on the original
submission were posted to the website on December 19, 2003. Public comments were also received and posted to
the website. The sponsor submitted updated/revised documents on March 18, 2004, which were posted to the
ChemRTK website on July 14, 2004.

This screening-level hazard characterization is based primarily on the review of the test plan and robust summaries
of studies submitted by the sponsor(s) under the HPV Challenge Program. In preparing the hazard characterization,
EPA considered its own comments and public comments on the original submission as well as the sponsor’s
responses to comments and revisions made to the submission. In order to determine whether any new hazard
information was developed since the time of the HPV submission, a search of the following databases was made
from 2003 to April 2008: the NLM databases (ChemlID to locate available data sources including Medline/PubMed,
Toxline, HSDB, ATSDR, EPA SRS, etc.), STN/CAS online databases (Registry file for locators, ChemAbs for
toxicology data, RTECS, Merck, etc.) and Science Direct. A summary table of SIDS endpoint data with the
structure(s) of the sponsored chemical(s) is included in the appendix. The screening-level hazard characterization
for environmental and human health toxicity is based largely on SIDS endpoints and is described according to
established EPA or OECD effect level definitions and hazard assessment practices.

Primene™ 81-R Amine is a primary aliphatic amine with highly branched alkyl chains (C,,—C,4) in which the amino
nitrogen atom is linked to a tertiary carbon. Gas chromatographic analysis shows Primene 81-R consists of
approximately 200 compounds, most being C,,—C,4 isomers of t-alkyl primary amines. GC/MS analysis shows the
amount of C, amine in Primene™ 81-R Amines is at least 70% and C,, to Cy4 t-alkyl amines are more than 80%.

Hazard Characterization

Primene™ 81-R amines are a mixture of approximately 200 compounds where most of the components are Ci,-Cy4
amines containing highly branched alkyl chains with the amino function linked to a tertiary carbon. This substance
is a liquid at room temperature. The components of this mixture have moderate vapor pressure and solubility.
Primene™ 81-R amines have moderate to low mobility. They are expected to degrade at moderate rates by
biodegradation and by atmospheric photooxidation, and negligible rates by hydrolysis. The persistence and
bioaccumulation ranking for this mixture are P2 (moderate) and B1 (low).

The evaluation of available toxicity data for fish, aquatic invertebrates and aquatic plants indicates that the potential
acute hazard of Primene™ 81-R Amines to fish and aquatic invertebrates is moderate and to aquatic plants is high.
Chronic hazard to fish is high.

Acute oral, inhalation and dermal toxicity of Primene™ 81-R Amines are moderate. Primene™ 81-R Amines is
corrosive to skin and eyes and there is some evidence of delayed contact hypersensitivity in guinea pigs. Following
repeated inhalation exposure to Primene™ 81-R Amines, the target organ is the respiratory tract (nasal cavity,
larynx, trachea and lungs). Following repeated dermal exposure to Primene™ 81-R Amines, severe effects at the
site of skin application were observed. In a prenatal developmental dermal toxicity study, severe maternal toxicity
was observed in the high dose, but there were no developmental effects. In an oral reproductive toxicity study, there
was evidence of toxicity to the parental animals and postnatal developmental toxicity in the pups at the mid and high
doses. Primene™ 81-R Amines did not show a potential to induce gene mutation or chromosomal aberrations.

No data gaps were identified under the HPV Challenge Program.
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1. Physical-Chemical Properties and Environmental Fate

Physical-Chemical Properties Characterization

Primene™ 81-R amines are a mixture of approximately 200 compounds where most of the components are C1,-C 4
amines containing highly branched alkyl chains with the amino function linked to a tertiary carbon. This substance
is a liquid at room temperature. The components of this mixture have moderate vapor pressure and solubility.

Table 1a. Physical-Chemical Properties of Primene™ 81-R Amines"

Property Value
CAS No. 68955-53-3
Molecular Weight 185
Physical State Liquid
Melting Point -65 °C (softening point) (measured)
Boiling Point 217-23 °C (measured)

Vapor Pressure

0.19 mm Hg at 10 °C (measured)
0.36 mm Hg at 20 °C (measured)

Water solubility

1,000 mg/L at 25 °C (measured) '

Henry’s Law Constant

1.71 x 10™ atm m’/mole (estimated)’

Log Kow

2.9 at 23°C (measured) "

" Rohm and Haas Company 2008. Revised Robust Summaries for Primene 81-R Amines.

http://www.epa.gov/chemrtk/pubs/summaries/primn81r/c14639tc.htm Accessed March 3, 2008.
% The data obtained from the titration experiments likely reflect an average value since a range of values are

expected for a mixture.

US EPA. 2008. Estimation Programs Interface Suite” for Microsoft® Windows, v 3.20. United States * 3

3Environmental Protection Agency, Washington, DC, USA.
http://www.epa.gov/opptintr/exposure/pubs/episuite.htm.

Environmental Fate Characterization

Primene™ 81-R amines have moderate to low mobility. They are expected to degrade at moderate rates by
biodegradation and by atmospheric photooxidation, and negligible rates by hydrolysis. Bioaccumulation is expected
to be low based on an estimated bioconcentration factor (BCF) of 34 for a representative component of this mixture.
The persistence and bioaccumulation ranking for this mixture are P2 (moderate) and B1 (low).

Table 1b. Environmental Fate Properties of Primene™ 81-R Amines’

Property Value
Photodegradation Half-life 3.03-3.15 hours (estimated)
Hydrolysis Half-life Stable
Biodegradation 22% after 28 days (measured) (not readily biodegradable)
Bioconcentration BCF = 34 (estimated)’
Log K. 3.7-4.1 (estimated)’
Fugacity Air=0.47-0.65%
(Level III Model)” Water = 10-17.1 %
Soil = 53.4-72.4%
Sediment = 9.9-36.1
Persistence’ P2 (moderate)
Bioaccumulation® B1 (low)

" Rohm and Haas Company 2008. Revised Robust Summaries for Primene 81-R Amines.
http://www.epa.gov/chemrtk/pubs/summaries/primn81r/c14639tc.htm Accessed March 3, 2008.

2US EPA. 2008. Estimation Programs Interface Suite” for Microsoft® Windows, v 3.20. United States
Environmental Protection Agency, Washington, DC, USA.
http://www.epa.gov/opptintr/exposure/pubs/episuite.htm.

3FR 1999. Category for Persistent, Bioaccumulative, and Toxic New Chemical Substances. Federal Register 64,
Number 213 (November 4, 1999) Page 60194-60204.

10
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Conclusion: Primene™ 81-R amines are a mixture of approximately 200 compounds where most of the
components are C;,-C;4 amines containing highly branched alkyl chains with the amino function linked to a tertiary
carbon. This substance is a liquid at room temperature. The components of this mixture have moderate vapor
pressure and solubility. Primene™ 81-R amines have moderate to low mobility. They are expected to degrade at
moderate rates by biodegradation and by atmospheric photooxidation, and negligible rates by hydrolysis. The
persistence and bioaccumulation ranking for this mixture are P2 (moderate) and B1 (low).

2. Environmental Effects — Aquatic Toxicity

Acute Toxicity to Fish

Rainbow trout (Oncorhynchus mykiss) were exposed to the test substance at nominal concentrations of 0.32, 0.56,
1.0, 1.8 and 3.2 mg/L under static conditions for 96 hours.
96-h LCsx =13 mg/L

Acute Toxicity to Aquatic Invertebrates

Daphnia magna (20/concentration) were exposed to the test substance at nominal concentrations of 0, 0.55, 0.99,
1.8, 3.2 and 4.1 mg/L under static conditions for 48 hours.
48-h ECsq = 4.1 mg/L

Toxicity to Aquatic Plants

Green algae (Pseudokirchneriella subcapitata) were exposed to nominal concentrations of 0.05, 0.10, 0.20, 0.40 and
0.80 mg/L for 72 hours. Three replicates were tested at each concentration. Acetone was used as a vehicle/solvent
with the final concentration of 0.10 mL/L. At 72 hours, the cell density data: 110, 110, 120, 62, 55, 33 and 0 mg/L
for the control, solvent control, 0.05, 0.10, 0.20, 0.40 and 0.80 mg/L, respectively.

72-h ECs; (growth) = 0.20 mg/L

Chronic Toxicity to Fish

Rainbow trout (Oncorhynchus mykiss) embryos (15/replicate; 4 replicates/concentration) were exposed to
Primene™ 81-R Amines at nominal concentration of 0 (control), 0 (acetone control), 0.094, 0.19, 0.38, 0.75 and 1.5
mg/L for 96 days. The measured concentrations were <MQL, <MQL, 0.078, 0.16, 0.29, 0.59 and 1.4 mg/L. The
survival was significantly reduced at 0.59 and 1.4 mg/L. There was no effect on egg hatchability. A statistically
significant reduction in standard length and growth (blotted wet weight) was seen at 0.16 and 0.29 mg/L.

96-d NOEC (survival) = 0.29 mg/L

96-d NOEC (growth) = 0.078 mg/L

Conclusion: The evaluation of available toxicity data for fish, aquatic invertebrates and aquatic plants indicates that

the potential acute hazard of Primene™ 81-R Amines to fish and aquatic invertebrates is moderate and to aquatic
plants is high. Chronic hazard to fish is high.

11
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3. Human Health Effects

Acute Oral Toxicity

(1) Crl:CD BR rats (male and female) were administered Primene™ 81-R via oral gavage at 50, 250, 500, 750, 1000
and 1500 mg/kg-bw and observed for 14 days. Mortality occurred at 500 mg/kg-bw and above starting at 1 hour
after dosing. Clinical signs indicative of neurotoxicity included abnormal gait, tremors and convulsions in decedents
and survivors. The survivors recovered by day 2. Other clinical signs included prostration, abnormal breathing,
scant or no feces, and ptosis. Necropsy of decedents revealed gastrointestinal effects. Necropsy of the survivors
revealed no gross changes. The sponsor states that since there was an observed sex —related difference in mortality,
the LD50 was calculated separately for males and females using the Thompson moving average procedure and slope
estimates by the methods outlined by Weil.

LDso (males) = 1177 mg/kg-bw

LDs, (females) = 612 mg/kg-bw

(2) CD-1 mice (male and female) were administered Primene™ 81-R via gavage at 250, 375, 500, 1000 and 15000

mg/kg-bw and observed for 14 days. Mortality occurred at 375 mg/kg-bw and above starting at 1 hour after dosing.
Clinical signs indicative of neurotoxicity included tremors, hyperactivity, straub tail, passiveness, ataxia were seen.

Necropsy of decedents revealed gastrointestinal effects. Necropsy of the survivors revealed no gross changes.

LDsp = 552 mg/kg-bw

Acute Inhalation Toxicity

Crl:CD BR rats (male and female) were exposed to vapors of Primene™ 81-R via inhalation at 0, 0.05, 0.63, 0.90,
0.94 mg/L (measured concentrations) and observed for 14 days. Mortality occurred at 0.90 mg/L (3/12 rats) and
0.94 mg/L (5/12 rats) on day 0. Clinical signs of respiratory irritation (gasping, respiratory noise, salivation and
labored breathing) were seen at 0.63 mg/L and above. Other clinical signs in these groups included unkempt
appearance, passive behavior, red-stained muzzle, scant or no feces, yellow anogenital staining and red-stained
dropsheets. All clinical signs disappeared by day 8. Necropsy observations showed no treatment-related gross
lesions.

LCs >0.94 mg/L

Acute Dermal Toxicity

Crl:CD BR rats (male and female) were exposed dermally to the test substance at 50, 200 and 400 mg/kg-bw under
occluded conditions and observed for 14 days. Mortality occurred at 200 and 400 mg/kg-bw groups starting at 1
hour after dosing. Clinical signs indicative of neurotoxicity (tremors and/or convulsions) were observed in survivors
as well as decedents at the 200 and 400 mg/kg-bw doses. Surviving animals recovered from the neurotoxic effects
by day 1 of the study. Body weights were not affected. Numerous skin irritation effects were seen in both sexes at
all doses. Necropsy of the decedents revealed numerous skin irritation effects related to the test substance
administration. No gross changes were observed in survivors.

LDs, = 251 mg/kg-bw

Repeated-Dose Toxicity

Inhalation

Crl:CD1BR rats (5/sex/group) were exposed (nose-only) to vapor of Primene™ 81-R Amines at 0, 2, 19, 129 or 537
mg/m’ (0, 0.002, 0.019, 0.129 or 0.537 mg/L) 6 hours/day, 5 days/week for 4 weeks. The control group received
filtered air only. All animals exposed to 537 mg/m’ died by exposure day 11. Prior to death, animals exhibited
treatment-related labored breathing, respiratory noise, gasping, unstable gait, tremors, salivation and lacrimation. At
129 mg/m’, transient occurrences of unstable gait, respiratory noise, salivation and lacrimation were observed. At 2
and 19 mg/m’, no treatment-related clinical signs were noted. Statistically significant (significance not provided)
decreases in body weight and body weight change occurred in both sexes at 129 and 537 mg/m’. Statistically
significant (significance not provided) decreases in body weight and body weight changes were seen in females at 2
and 19 mg/m’. Organ weights revealed no treatment-related effects. At the end of the 4-week exposure period,

12



U.S. Environmental Protection Agency August 2008
Supporting Documents for Risk-Based Prioritization

neurological evaluations of all surviving animals showed no signs of a cumulative toxic effect on the nervous
system. No treatment-related effects on clinical chemistry or hematology parameters were observed.

In both sexes at 537 mg/m’ (lethal dose), histological changes were observed in the nasal cavity (moderate to severe
desquamation of respiratory and olfactory epithelium, epithelial necrosis), larynx and trachea (epithelial necrosis and
submucosal inflammation) and lungs (foci of inflammation of bronchi, bronchioles and/or alveoli in two females).
Histological changes seen at 129 mg/m’® were primarily in the nasal cavity (necrosis of respiratory and olfactory
epithelium, inflammation in the mucosa and submucosa, foci of respiratory epithelial hyperplasia and squamous
metaplasia). The olfactory epithelium and underlying Bowman’s gland epithelium were atrophied.

LOAEL =0.129 mg/L (based on body weight effects and histological changes of nasal and respiratory tract)
NOAEL= 0.019 mg/L

Dermal
Sprague-Dawley rats (30/sex/dose) were dermally exposed (non-occluded) to Primene™ 81-R Amines in Neutral oil
100N at doses of 0, 5, 20 or 60 mg/kg-bw/day for 6 hours/day, 5 days/week for 4 weeks. No treatment-related
effects were seen on body weight or body weight gain in females. In males, there was a statistically significant
decrease (significance not provided) in body weight and body weight gain at 20 and 60 mg/kg-bw/day throughout
the treatment period and at the end of weeks 1 and 4 in the 5 mg/kg-bw/day group. However, much of the body
weight effect was due to the solvent, and when compared to the solvent control only differences at the end of week 1
and 2 were statistically significant for the 5 mg/kg-bw/day males. Absolute and relative adrenal weights were
statistically significantly (p <0.05) increased in both sexes at the 60 mg/kg-bw/day. Gross pathological evaluation
revealed skin irritation at the application site at all doses, which included scales, erosions, scabs and/or cracking
fissures of the epidermis. The severity and distribution of these lesions were dose-dependent. Microscopic
observations included multifocal to diffuse and moderate to severe hyperkeratosis, acanthosis and dermal
inflammation. In addition, inflammation of the subcutaneous tissue underlying the skin at the application site was
observed with low incidence.
LOAEL = 60 mg/kg-bw/day (based on dose-dependent severity and number of skin lesions and subcutaneous
tissue damage)
NOAEL = 20 mg/kg-bw/day

Reproductive Toxicity

Crl:CD1BR rats were administered Primene™ 81-R Amines in the diet at 0, 250, 750 or 1500 ppm (corresponding
to 0, 19.1, 55.6 or 107.3 mg/kg-bw/day for males and 0, 21, 62.8 or 124.1 mg/kg-bw/day for females. The parental
animals were treated for 10 weeks prior to mating, during mating and for females treatment continued throughout
gestation, lactation and until terminal necropsy. Marked decreases in parental body weight and body weight gains
were seen at 750 and 1500 ppm. Decreased food consumption was seen in males at 750 ppm and in both sexes at
1500 ppm. In pups, decreased body weights were seen at 750 and 1500 ppm throughout the lactation period. In
addition, treatment-related delayed sexual maturity was seen in pups (delayed vaginal opening in females at 750 and
1500 ppm and delayed preputial separation in males at 1500 ppm).

LOAEL =56 mg/kg-bw/day (based on delayed sexual maturation and decreased pup weights)

NOAEL = 19 mg/kg-bw/day

Developmental Toxicity

Pregnant female rats were dermally administered Primene™ 81-R Amines at 5, 15 or 45 mg/kg-bw/day on days 6 —
20 of presumed gestation. Maternal toxicity (effects on body weight, food consumption, clinical signs and skin
reactions) was evident at the 15 and 45 mg/kg-bw/day. Severe toxicity in dams of the high dose, 45 mg/kg-bw/day,
necessitated sacrifice of a large percentage (8/25) before the end of the study. Therefore, no valid conclusions about
the toxicity to pups of 45 mg/kg-bw/day dams can be drawn. No treatment-related developmental effects were
reported at lower doses.

LOAEL = (maternal toxicity) = 15 mg/kg-bw/day (based on body weight, food consumption, clinical signs and
skin reactions)

NOAEL (maternal toxicity) = 5 mg/kg-bw/day

NOAEL (developmental toxicity) = 15 mg/kg-bw/day (based on no effects at highest dose tested)

13



U.S. Environmental Protection Agency August 2008
Supporting Documents for Risk-Based Prioritization

Genetic Toxicity — Gene Mutation

In vitro

In an Ames bacterial reverse mutation test, Salmonella typhimurium strains TA98, TA100, TA1535 and TA1537
were exposed to Primene™ 81-R Amines at 20 — 2000 pg/plate in the presence and absence of metabolic activation.
Cytotoxicity was seen at 2000 pg/plate. Primene™ 81-R Amines did not increase the number of revertants when
compared to the solvent control and did not cause mutation in the test system in the presence or absence of
metabolic activation.

Primene™ 81-R Amines was not mutagenic in this assay.

Genetic Toxicity — Chromosomal Aberrations

In vivo

Male and female CD-1 mice were administered Primene™ 81-R Amines vial oral gavage at concentrations of 0, 30,
150 and 300 mg/kg-bw. The vehicle was corn oil. Clinical signs of systemic toxicity were seen at 300 mg/kg-bw.
Bone marrow cells were harvested, fixed, stained and evaluated for the presence of micronuclei. There was no
marked change in the micronucleated polychromatic/normochromatic erythrocytes ratios at either 24 or 48 hours.
Positive controls showed an appropriate increase in the frequency of micronucleated polychromatic erythrocytes in
the bone marrow of male and female mice.

Primene™ 81-R Amines did not increase micronuclei in this assay.

Additional Information
Skin Irritation

In two separate studies, rabbits (strain not specified) were exposed dermally to undiluted test substance under
occluded conditions for 4 hours. Severe erythema with eschar was seen in all rabbits and persisted for at least 28
days. The test substance is considered corrosive to the skin of rabbits.

Primene™ 81-R Amines is corrosive to rabbits’ skin

Eye Irritation

In two separate studies, undiluted Primene™ 81-R Amines was instilled in the conjunctival sac of one eye of New
Zealand White rabbits. The ocular reactions were scored at 1, 2, 3 and 7 days after instillation of Primene™ 81-R
Amines. In the second study, the eyes were washed with distilled water or saline following instillation of the test
substance. Primene™ 81-R Amines was corrosive to the eyes with high scores for irritation for cornea, iris and
conjunctiva. Washing with water or saline after treatment resulted in no significant increases or decreases in the
corneal, iridal or conjunctival effects.

Primene™ 81-R Amines is corrosive rabbits’ eyes.

Sensitization

In two separate Buehler tests (Closed Patch and Occlusive Epicutaneous) in guinea pigs, Primene™ 81-R Amines
was not shown to be a contact sensitizer. However, it produced a delayed contact hypersensitivity reaction in guinea
pigs induced with Primene™ 81-R Amines.

Primene™ 81-R Amines caused delayed contact hypersensitivity in this study.

Conclusion: Acute oral, inhalation and dermal toxicity of Primene™ 81-R Amines are moderate. Primene™ 81-R
Amines is corrosive to skin and eyes and there is some evidence of delayed contact hypersensitivity in guinea pigs.
Following repeated inhalation exposure to Primene™ 81-R Amines, the target organ is the respiratory tract (nasal
cavity, larynx, trachea and lungs). Following repeated dermal exposure to Primene™ 81-R Amines, severe effects
at the site of skin application were observed. In a prenatal developmental dermal toxicity study, severe maternal
toxicity was observed in the high dose, but there were no developmental effects. In an oral reproductive toxicity
study, there was evidence of toxicity to the parental animals and postnatal developmental toxicity in the pups at the
mid and high doses. Primene™ 81-R Amines did not show a potential to induce gene mutation or chromosomal
aberrations.
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Summary Table of the Screening Information Data Set
as Submitted under the U.S. HPV Challenge Program

SPONSORED CHEMICAL
Primene™ 81-R Amines

96-d NOEC (growth)

Endpoints (68955-53-3)
Structure
H,C._ CH,
HN R
R = Cy-Cy; branched, aliphatic group
Summary of Environmental Effects — Aquatic Toxicity Data
Fish
96-h LCs, (mg/L) 1.3
Aguatic Invertebrates
48-h ECs (mg/L) 4.1
Aguatic Plants
72-h ECsq (mg/L)
(growth) 0.2
(biomass)
Chronic Toxicity to Fish
96-d NOEC (survival) 0.29
0.078
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Summary Table of the Screening Information Data Set
as Submitted under the U.S. HPV Challenge Program

Endpoints

SPONSORED CHEMICAL

Primene™ 81-R Amines
(68955-53-3)

Summary of Human Health Data

Acute Oral Toxicity

Skin Sensitization

LDsy (mg/kg-bw) 552
Acute Inhalation Toxicity
LCs, (mg/L) >0.94
Acute Dermal Toxicity
LDs, (mg/kg-bw) 251
Repeated-Dose Toxicity
NOAEL/LOAEL NOAEL =0.019
Inhalation (mg/L/day) LOAEL =0.129
Repeated-Dose Toxicity
NOAEL/LOAEL NOAEL =20
Dermal (mg/kg-bw/day) LOAEL =60
Reproductive Toxicity
NOAEL/LOAEL NOAEL = 19
Oral (mg/kg-bw/day) LOAEL =56
Developmental Toxicity
NOAEL/LOAEL
Dermal (mg/kg-bw/day)
Maternal Toxicity NOAEL =5
LOAEL =15
Developmental Toxicity NOAEL = 15
Genetic Toxicity — Gene Mutation
In vitro Negative
Genetic Toxicity — Chromosomal Aberrations
In vitro Negative
Additional Information
Skin Irritation Corrosive
Eye Irritation Corrosive

Delayed hypersensitivity
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Screening Level Exposure Characterization for HPV Challenge
Chemical

Primene 81-R Amines

CAS # 68955-53-3

August 2008

Prepared by

Exposure Assessment Branch
Chemical Engineering Branch
Economics, Exposure and Technology Division
Office of Pollution Prevention and Toxics
Environmental Protection Agency
1200 Pennsylvania Avenue, NW

Washington, DC 20460-0001
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Screening Level Exposure Characterization
Primene 81-R Amines (CAS # 68955-53-5)

Non-CBI Executive Summary

Primene 81-R Amines (CAS # 68955-53-3) has an aggregated production and/or import volume
in the United States of about 1 million pounds to 10 million pounds.'? According to the ITUR
submissions, the non-confidential industrial processing and uses include processing of the
chemical as a fuel in organic chemical manufacturing. The High Production Volume (HPV)
submission for this chemical indicates that it is used as a fuel and lubricant additive, and in
surfactants, dyes, refinery processing and metal working fluids."

Potential Exposures to the General Population and the Environment: Based on the available
information, it is likely that there would be some releases to water or air during manufacturing,
processing, and use. The persistence and bioaccumulation ranking for the members of this
category are P2 (moderately persistent) and B1 (very low bioaccumulation).'* Based on the
information considered - reported uses and the Agency’s expert judgment - EPA identifies, for
purposes of risk-based prioritization, that the potential for exposure to the general population and
the environment is high.

Potential Exposures to Workers: Based on the information considered (including IUR data and
information from the HPV submission) and in combination with Agency’s professional
judgment, EPA identifies, for the purposes of risk-based prioritization, a high relative ranking for
the potential worker exposure. The high relative ranking is based on the potential dermal
exposure to liquids and inhalation exposure to vapors by workers during manufacturing,
industrial processing and use operations, the high concentrations of the chemical used, the
potential for exposure to mist at high concentrations during industrial and commercial uses and
the potential high number of workers during commercial activities.

Potential Exposures to Consumers: Depending on the consumer product, there may be dermal
and/or inhalation exposures to consumers from vapors, mists, or particulates. EPA identifies, for
the purposes of risk-based prioritization, that the potential for exposures to consumers from
products containing this chemical is high based on IUR data and information from public data
sources that indicate this chemical is found in household products.

Potential Exposures to Children: No uses in products intended to be used by children were
reported in the IUR, nor were any found in other data sources. Exposures to children, however,
may be expected to occur through the household use of some consumer products. Therefore,
EPA identifies, for the purposes of risk-based prioritization, that the potential for exposures to
children is medium.

12 USEPA, 2006. Partial Updating of TSCA Chemical Inventory.
13 USEPA, 2007. http://www.epa.gov/chemrtk/pubs/summaries/primn81r/c14639rs.pdf
4 USEPA, 2008. Hazard Characterization for Primene R-81 Amines.
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This exposure characterization was completed using both public, non-confidential sources, and
one or more IUR submissions that were available as of this writing.

Volume and Use Information

Primene 81-R Amines (CAS # 68955-53-3) has an aggregated production and/or import volume
in the United States of about 1 million pounds to 10 million pounds."> Non-confidential
information in the Inventory Update Rule (IUR) indicates that this chemical was manufactured
and/or imported at the following company and site: Rohm and Haas Company, Deer Park, TX.
There may be other companies and sites that are claimed confidential. Persons submitting [UR
information for 2005 asserted that some or all of the information was confidential. Data and
information that are confidential have been excluded from this summary.

According to the IUR submissions, non-confidential industrial processing and uses (IPUs)
include processing of the chemical as a fuel in manufacturing organic chemicals. There may be
other IPUs that are claimed confidential. Additional details are provided in Table 1 at the end of
the summary.

According to the IUR submissions, non-confidential commercial/ consumer uses were reported
in the “other” category. There may be other commercial/ consumer uses that are claimed

confidential. Additional details are provided in Table 2 at the end of the summary.

The High Production Volume submission for this chemical states that the chemical is used as a
fuel and lubricant additive, surfactants, dyes, refinery processes and metal working fluids.'®

Publicly available data sources did not have additional information on the uses of this chemical.

Exposures to Workers

Based on the information considered (including I[UR data and information from the HPV
submission) and in combination with Agency’s professional judgment, EPA identifies, for the
purposes of risk-based prioritization, a high relative ranking for the potential worker exposure.
The high relative ranking is based on the potential dermal exposure to liquids and inhalation
exposure to vapors by workers during manufacturing, industrial processing and use operations,
the high concentrations of the chemical used, the potential for exposure to mist at high
concentrations during industrial and commercial uses and the potential high number of workers
during commercial activities.

!> USEPA, 2006. Partial Updating of TSCA Chemical Inventory.
'® USEPA, 2008. High Production Volume Information System (HPVIS) and Screening Information Data Sets
(SIDS). Accessed May 22, 2008.
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Summary of Parameters affecting Worker Exposure

Parameter

Volume* 1 million pounds to 10 million pounds

Physical Form(s)* liquid

Vapor Pressure 0.36 torr

Concentration* up to 90% by weight

Number of Industrial Workers* <100

Uses fuel and lubricant additive, surfactants,
dyes, refinery processes and metal working
fluids

Key MSDS Info Irritation to skin, irritation to intestines if
ingested

* Only non-confidential versions of [UR data are included in this summary.

Based on IUR data, the maximum total number of workers reasonably likely to be exposed to
this chemical during manufacturing and industrial processing and use is less than 100. This
estimate does not include the number of potentially exposed commercial workers which is
generally assumed to be high.

Based on non-confidential [UR data, the chemical is manufactured in liquid form, and worker
exposures (dermal and inhalation) are possible for this chemical in this form. There may be
other physical forms that are claimed confidential. Also, the non-confidential maximum
concentration is up to 90 percent. There may be other concentrations that are claimed
confidential. This chemical has a vapor pressure of 0.36 torr. Experience has shown that worker
exposures to vapors have not been an issue for chemicals with vapor pressures below 0.001
torr."” This chemical’s vapor pressure could result in worker exposures to vapors if workers are
near the liquid. In addition to potential exposure to vapors, there may be potential exposure to
mist by workers during some industrial and commercial settings such as metal cutting operations.
Additional information on worker exposure is available in the HPV submission.

Environmental Releases

Environmental releases may impact general population and environmental exposures. Factors
affecting releases include volumes produced, processed and used; numbers of sites; and,
processes of manufacture, processing, and use.

The following release statements are made based on inferences regarding the non-confidential
use information reported in [UR which is summarized in Tables 1 and 2.

Many chemicals processed as reactants or incorporated into formulations, mixtures, or reactions
products have industrial releases that are a relatively low percentage of the volume associated
with these processing or use categories. Lower percentage releases occur when a high
percentage of the volume is incorporated into formulation, mixture, or product without

7 USEPA, 2008. Screening Level Hazard Characterization Report for PrimeneR-81 Amines.
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significant process losses. The actual percentage and quantity of release of the reported chemical
associated with these processing or use categories are not known.

Chemicals reported as having “other” uses in IUR may have a wide range of releases during
industrial processing and use. The actual percentage and quantity of release of the reported
chemical associated with this use category is not known.

Experience has shown that air releases due to volatilization could be an issue for chemicals with
vapor pressures below 0.01 torr. Based on the vapor pressure of 0.36 torr, there is potential for
air releases. Also, based on the use information such as that for surfactants and for metal
working fluids, there is potential for significant water releases.

Exposures to the General Population and the Environment

Based on the information under the release section above, it is likely that there would be some
releases to water and/or air during manufacturing, processing, and use. A search of additional
relevant databases did not provide any further information on releases of this chemical. EPA
identifies, for the purposes of risk-based prioritization, that the potential for environmental
release and subsequent exposure to the general population and the environment are likely. The
IUR ranking for general population and the environment is high based on uncertainty that there
will be exposure to this chemical based on the use codes in the IUR data.

Persistence and bioaccumulation ratings for this chemical are P2 and B1. These ratings suggest
that this chemical is persistent in the environment; and is not bioaccumulative.'®

Based on the information considered, including reported uses and the Agency’s expert judgment,
EPA identifies, for purposes of risk-based prioritization, that the potential for exposure to the

general population and the environment is high.

Exposures to Consumers

Consumer uses are included in [UR data. The commercial/consumer uses were reported as
“other.” Table 2 at the end of this summary provides additional details.

EPA identifies, for the purposes of risk-based prioritization, that the potential for exposures to
consumers based on the use of products containing this chemical, including other uses, is high.

There is also potential for exposure to consumers based on information from public data sources.
According to the HPV submission, this chemical may be used in fuel and lubricant additives, and
in dyes.

Depending on the consumer product, there may be dermal and/or inhalation exposures to
consumers from vapors, mists, or particulates. EPA identifies, for the purposes of risk-based
prioritization, that the potential for exposures to consumers from products containing this

'8 USEPA, 2008. Hazard Characterization for Primene R-81 Amines.
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chemical is high based on IUR data and information from public data sources that indicate this
chemical is found in household products.

Exposures to Children

No uses in products intended to be used by children were reported in the IUR, nor were any
found in other data sources. Therefore, EPA identifies, for the purposes of risk-based
prioritization, that the potential for exposures to children is low.

Manufacturing/ Import Information

Production (including import) volume: 1 million to 10 million pounds

List of non-CBI companies/ sites™: Rohm and Haas Company, Deer Park, TX
Highest non-CBI maximum concentration®: 90% by weight

Non-CBI physical forms*: liquid

* There may be other companies/ sites, concentrations and physical forms that are claimed
confidential.

Table 1
Industrial Processing and Use Information
Reported in 2006 IUR

Processing Industrial Function in
Activity Sector Ind. Sector
Processing--incorporation into Other Basic Fuels
formulation Organic Chemical Manufacturing

mixture, or reaction product

Additional line item(s) may be claimed as CBI

Table 2
Commercial/ Consumer Uses
Reported in 2006 IUR

Commercial/ Consumer Product Highest maximum Use in Children’s
Category Description concentration range Products

Other 90% No
Additional line item(s) may be claimed as

CBI
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