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A

PREFACE

.

This document reports the results from an investigation of the availability of toxicology and
risk assessment information in the scientific literature for chemicals detected in ambient air over
Naval Air Facility, Atsugi, Japan. This work was sponsored by the Navy Environmental Health
Center under Work Unit No. 63706N-M00095.004 #### and was performed under the direction
of CAPT Kenneth R. Still, MSC, USN, Officer-in-Charge NHRC/TD.

The opinions contained herein are those of the authors and are not to be construed as official
or reflecting the view of the Department of the Navy or the Naval Services at large.
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EXECUTIVE SUMMARY

PROBLEM

Naval Air Facility, Atsugi, Japan, 1s located adjacent to a Japanese-owned facility in
Kanagawa Prefecture used to incinerate garbage and other municipal waste. Prevailing winds
distribute the incinerator plume across NAF Atsugi, on a frequent basis creating health concerns
for American service members and their dependents. Two hundred thirty six (236) chemicals
have been identified in the emissions; however, adequate toxicology information is not available
for all compounds identified, making human health risk assessment efforts difficult.

OBJECTIVE

The objective of this study was to identify toxicology and human health risk assessment
information on the chemicals identified from incinerator emissions over NAF Atsugi.

RESULTS

Of the 236 chemicals identified in the ambient air, there were 66 for which neither a
Reference Dose (RfD) or Cancer Slope Factor (CSF) were identified and therefore have not been
assigned a U.S. Environmental Protection Agency (USEPA) Risk-Based Screening Concentration
(RBSC). Twenty-two compounds within this group of 66 have insufficient information at this
time to derive an RfD or CSF and none of the 66 were found to have Minimum Risk Levels
(MRLs) assigned by the Agency for Toxic Substances and Disease Registry (ATSDR). We also
found insufficient information to suspect that any of the 66 compounds have carcinogenic
properties. A second group of chemicals had been assigned either a CSF or an RfD, but not both.
For these chemicals, the missing value was either found in or derived from toxicology data in the
scientific literature. For both groups, alternative methodologies for developing exposure limits
were utilized and include the Estimated Permissible Concentration (22 compounds) and Effects

Screening Level approaches (39 compounds).

CONCLUSION

Although the data gap of toxicology information for use in human health risk assessment for
chemicals identified at NAF Atsugi was large, risk assessment values were identified or derived.
For many of the analytes, toxicology information is still absent; however, data identified within
this study will assist in increasing the accuracy of the risk assessment effort.



ABSTRACT

The mission of Naval Air Facility Atsugi is to provide;acilities, services and material
support for U.S. Navy and Marine Corps aviation operations, and to provide logistic support for
Carrier Air Wing FIVE. Approximately 8,000 military personnel and dependents are stationed at
NAF Atsugi. A population boom in the early 1970s caused massive expansion in the
communities surrounding the base and, as a result, the requirement for disposal of municipal and
medical wastes also grew. Curréntly, the Shinkampo Incinerator immediately adjacent to NAF
Atsugi burns over 180 tons of waste per day. Preveﬁling winds blow emissions from the
incinerator stack over highly populated areas of NAF Atsugi. Under contract from the Navy
Environmental Health Center, a private environmental consulting firm conducted an ambient air
toxics study to evaluate the chemical constituency of the incinerator’s emissions. This study
examined the ambient air concentration of multiple toxics and criteria pollutants. Over 200
chemicals were identified in the air over NAF Atsugi; however, within the scientific literature,
toxicology information suitable for use in human health risk assessment could be found for all but

66 of these chemicals. The present report describes the derivation of appropriate risk assessment

reference values from data in the scientific literature and summarizes the health effects of each of

the chemicals detected at NAF Atsugi.

KEY WORDS

Incinerator, pollutant, NAF Atsugi, emissions, ambient air
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INTRODUCTION

The 1,249 acres of Naval Air Facility Atsugi lie in the Kanto plain on the main island of
Japan, Honshu. The base was originally built in 1938 by the Japanese Imperial Navy but
surrendered to American forces in 1945. It was formally commissioned on December 1, 1950 and
was strategic throughout the Korean and Vietnam Wars. When USS MIDWAY was forward
deployed at Yokosuka in 1972, Atsugi became a support base for her aircraft. The area
surrounding Atsugi also experienced a population explosion during this same time frame. In 1991,
the USS INDEPENDENCE replaced the MIDWAY field carrier landing practice was moved to
the island of Iwo Jima. In August 1998, the USS KITTY HAWK replaced the USS
INDEPENDENCE. Atsugi is encircled by the cities of Yamato, Ayase and Ebina and is home to
approximately 8,000 personnel.

An increase in the population surrounding Atsugi resulted in a need to dispose of growing
amounts of urban waste. As such, incineration is being used as a method of waste disposal. The
Shinkampo Incinerator lies in a 15 m valley approximately 150 m from the perimeter of NAF
Atsugi. Since the incinerator facility uses 30 m stacks for exhaust, high-rise housing units on the
base sit in the direct path of the emissions plume when the incinerator is burning. Over 180 tons
of material are burned each day, primarily at temperatures too low to destroy the majority of
chemicals known to cause adverse health effects.

In order to provide exposure data for residents of NAF Atsugi, NEHC developed an
ambient air toxics monitoring program which passively measured dioxins, acid gases, volatile
organic compounds, semi-volatile organic compounds, Hg, particulate matter, heavy metals,
pesticides and carbonyl. In addition, several criteria pollutant monitoring stations were set up to
quantify levels of CO, SO,, NOy, O3, PMyo, and PM, 5. Both monitoring programs began in April

1998 and continued through June 1999. Over 200 chemicals were identified in the emissions
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plume and ambient air; however, only 66 had ncither a RfD nor & CSF. The goal of this project

was to assemble adequate information to derive reference values or surrogate reference values for

use in human health risk assessment of these 66 chemicals.

EXPERIMENTAL
As this project was aimed at compiling toxicology data on the chemicals of interest, no
Jaboratory experimentation was conducted. However, literature searches included TOXLINE,
Envirofacts, the National Institute for Environmental Health Sciences, the Texas Natural
Resource Conservation Commission, and other worldwide web sites referenced within the text

and tables. Book and journal holdings in several technical and medical libraries were also

consulted.

RESULTS

In order to develop reference values for use in human health risk assessment of these 66
chemicals, our efforts focused on derivation of reference values where data from the literature
was available. Appendices 1 and 2 summarize toxicity and risk assessment information
assembled by Old Dominion University. Appendix 3 lists all chemicals for which the literature
was found to be inadequate with respect to toxicity information and/or risk assessment reference
values. Table 1 summarizes information from the literature on the chemicals detected at NAF
Atsugi that have no reported toxicity values. Moreover, this table includes all information
available in the literature and toxicology/risk assessment databases available over the worldwide
web. Table 1 indicates that, for 27 of the 66 compounds, the literature provides no evidence of
human carcinogenicity. In contrast, for 39 of the compounds, either no information was available

on the carcinogenic potential or the carcinogenic potential of these chemicals is unknown. At this




time, there is insufficient information available to suspect that any of these compounds are

carcinogens or that a cancer slope factor could be calculated.

Table 1. Chemicals Detected at NAF, Atsugi That Have No Reported Toxicity Values
Summarization of Information from the Literature to Assist in Deriving RfDs and CSFs

CAS NO

FINDINGS

n-Butane

106-97-8

(www.epa.gov) Chemical Reference: Scorecard
Human Health Hazard: Suspected Neurotoxicant
Not a recognized carcinogen

ranking system.

Basic Testing: Lacking carcinogenicity & ecotoxicity
(either not conducted or are not publicly
available)

Safety Assessment: Lacking some of national data

Source: on-line; NIEHS website, National Toxicology
Program; Chemical Repository. (August 29, 1991).

Genetic Toxicology: Drosophila & Salmonella negative
Toxicity:
LC50  inhalation, rat - 658 g/m*/4H
LC50 inhalation, mus - 680 g/m’/2H
Information not available for AQTX, carcinogenicity,
mutation, or teratogenicity.
Classified as mildly toxic via inhalation
Genetic Toxicology negative
Standards, Regulations & Recommendations:
OSHA: PEL-TWA 800 ppm
ACGIH: TLV-TWA 800 ppm
INIOSH Criteria Document: None

Source: ACGIH TLV / BEI Booklet (1999)
TWA: 800 ppm (1900 mg/m”)
STEL/C: ~------
Narcosis

Source: TNRCC (Texas Natural Resource Conservation
Commission) www.tnrcc.state.tx.us

Toxicology & Risk Assessment

-
S

Source: on-line; Envirofacts, accessed through EPA website

Hazard Ranking: Less hazardous than most chemicals in 1

required for national safety assessment




Effects Screening Levels (ESLS) are currently used by the
TNRCC Toxicology and Risk Assessment Section Staff to
evaluate the potential for effects to occur as a result of exposure to
concentrations of constituents in the air. They are based on data
concerning health effects, odor nuisance potential, effects with
respect to vegetation, or corrosion effects. If predicted or
measured airborne levels of a constituent do not exceed the
screening level, no adverse health or welfare effects would be
expected to occur. If the airborne constituents exceed these levels
a more in-depth review is indicated.

For Butane (106-97-8)

Short-term ESL (1 hr averaging period): 19,000 ug/m’
(8,000 ppb)

Long-term ESL: 1,900 ug/m’ (800 ppb)

Source: TOMES
Reprotext

. Butane reportedly has practically no toxic effects at
concentrations below its flammability limits. Its major
hazards are from Fire, Explosion, and Asphyxiation.

J No studies were found on the possible carcinogenic activity.

. Butane was not mutagenic in the Ames
Salmonella/microsome test

° No reproductive studies were found for butane itself in
humans or experimental animals.
Hazardtext - Hazard Management

° Exposure for 10 minutes to 10,000 ppm (1%) causes
drowsiness.

. Exposure to moderate airborne concentrations dose not
produce irritant effects

. Exposure of normal volunteers to concentrations of 1,000
ppm for 8 hours or to 500 ppm for 8 hours daily, 5
days/week did not produce any subjective or abnormal
physiological effects.
RTECS

Standards & Regulations

Various OELs listed; selected ones follow:
Lowest OELs:

OEL - Hungary: TWA 300 mg/m3 ; STEL 900 mg/m3

OEL - Denmark, Russia, Japan TWA 500 ppm (1200 mg/m’)
Others:

OEL- The Netherlands & UK TWA 600 ppm

UK has a STEL of 750 ppm
OEL- Australia, Belgium, Finland, France, India, & Switzerland:
TWA 800 ppm

1-Butene

106-98-9

Source: TOMES (Limited information)

HSDB




May be CNS depressant in high concentrations. A simplc
asphyxiant. Butylene isomers are 4approximately 4.5 times as toxic
as ethylene. )

New Jersey Health Hazard Information

Not been tested for carcinogenicity or reproductive toxicity
at the time of this report. No chronic health effects known at this

time.
LOLI® Available; data limited

Source: Standard Report (TSCATS DATA)
Three reports listed; abstracts unavailable.

c-2-Butene

590-18-1

Source: on-line Envirofacts, Chemical Reference: Scorecard:

Human Health Hazard: Not classified as a “recognized” or

“suspect” human health hazard or
carcinogen

Hazard Ranking: Data lacking; not ranked by any system

in Scorecard.

Basic Testing: Lacking acute toxicity, carcinogenicity,
chronic toxicity, developmental or
reproductive toxicity, ecotoxicity,
mutagenicity, & neurotoxicity tests (either
not conducted or not publicly available)

Safety Assessment: Lacking some of the national data

required for safety assessment.

Source: Standard Report (TSCATS DATA)

Three studies listed, 1 of which had an abstract:

The uptake of cis-2-butene was screened in male rats
exposed to graded concentration of either 1, 5, 20, 100, and 500
ppm or 1, 10, 100, 1000, or 5000 ppm by nose-only exposure for
80 minutes at daily intervals [amount of days not mentioned]. The
percent absorbed was calculated to be 13.3% at a vapor
concentration between 10 and 100 ppm. It was shown that there
was little effect of concentration on the fractional uptake.

Source: TOMES
LOLI ® Available

t-2-Butene

624-64-6

Source: on-line Envirofacts, Chemical References, Scorecard:

Human Health Hazard: Not classified as a “recognized” or

“suspect” human health hazard or
carcinogen

Hazard Ranking: Less hazardous than most chemicals in

1 ranking system.

Basic Testing: Lacking acute toxicity, carcinogenicity,
chronic toxicity, developmental or
reproductive toxicity, ecotoxicity,
mutagenicity, & neurotoxicity tests (either

not conducted or not publicly available)




Safety Assessment: Lacking some of the national data
required for safety assessment

Source: TOMES
LOLI ® available

n—But'yraldehyde

Source: on-line Envirofacts, Chemical Reference: Scorecard

Human Health Hazard: Suspected : Respiratory
Toxicant & skin or sense organ
toxicant

Hazard Rankine: Less hazardous than most chemicals in

6 ranking systems.

Basic Testing: Lacking carcinogenicity, chronic toxicity &
developmental or reproductive toxicity
testing (either not conducted or not publicly
available)

Safety Assessment: Lacks some of national data required

for safety assessment.

Source: Standard Report (TSCATS DATA)

Source: OPPT Chemical Fact Sheet.

Butyraldehvde Fact Sheet: Support Document

(obtained from EPA website www.epa.gov)

Pharmacokinetics: Results from toxicity studies suggest
absorption occurs by the oral and
inhalation routes.

Acute Health Effects: Liquid & vapor form cause damage

to the eyes and irritation to the skin.
Generally, has low acute lethality to
lab animals. '

Humans exposed to 230 ppm for 30 minutes reported no

eye irritation. Rats exposed to 12, 6-hour inhalation exposure

of 1000 ppm showed no signs of toxicity.

The oral LD50 in the rat ranges from 2.5 to 5.9 g/kg;

[nhalation LC50 in the rat is approximately 60,000 ppm.

No signs of toxicity were observed in rats receiving

12, 6-hour inhalation exposures to 1000 ppm.

Bronchial & alveolar edema occurred in rats exposed by

inhalation to high levels [not defined]; Fatal pulmonary edema in

mice, guinea pigs, and rabbits exposed by inhalation to high levels

[specific levels not defined].

Subchronic / chronic effects:

Source reports on doses and observed effects, some of which are:

. No information found in the secondary sources regarding

the noncarcinogenic subchronic or chronic effects in

humans.

o High doses (oral or inhalation) administered to animals

caused lesions of the stomach and respiratory tract and
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decreased body weight.

° Rats treated by gavage with 0, 0.075, 0.15, 0.3, 0.6, or 1.2
g/kg, 5 days/wk, for 13 weeks: dose-related increase in
mortality and a decrease in body weight observed; increased
incidence of irritation, inflammation, necrosis, hyperplasia
and lesions of the forestomach and gastric mucosa with
100% of the males and 90% of the females affected in the
high-dose group. [no specific dose-response given]

o Rats exposed by inhalation to concentrations of 2710 mg/m’
(934 ppm) for 6 hours/day, 5 days/week, for 20 exposures
had oral discharge and increased adrenal and lung weights;
No effects were seen at 930 mg/m3 (320 ppm).

. Rats, mice, guinea pigs, rabbits, and dogs were exposed by
inhalation to 0, 2000, 3100, or 6400 ppm; 6 hours/day, 5
days/week, for 9 days over a 2-week period. Mortality
occurred in all species at 6400 ppm; decreased body
weights occurred at 3100 ppm for guinea pigs and mice
and at 2000 ppm for rats; decreased relative kidney and
liver weights occurred in rats at 2000 ppm; hemorrhage
of the ethmoturbinates occurred in one high dose rat.
Other:

. Carcinogenicity - states insufficient evidence in either
humans or animals to classify as a carcinogen.

. Genotoxicity - states results are mixed

. developmental /reproductive toxicity - anomalies in
animals; no information on effects in humans.

o Neurotoxicity - causes anesthesia in rats at high levels
following inhalation exposure (levels not defined). Due to
the distinctive odor and the irritating properties of
butyraldehyde, it is believed human exposure levels are
unlikely to reach concentrations that might induce
anesthesia.

Listed as a hazardous air pollutant by the EPA.

AIHA: AIHA WEEL 25 ppm

Source: on-line, National Toxicology Program; NTP
Chemical Repository.

Toxicity:

typ. Dose mode specie amount units
LD50 scu rat 10 gm/kg
LD50 scu mus 2700 mg/kg
LD50 skn bt 3560 mg/kg
LC50 ihl rat 174 gm/m*/30M
LD50 1pr rat 800 mg/kg
LC50 ihl mus 44610 mg/m’/2H
LD50 1pr mus 1140 mg/kg




LC50 ihl l’l”l‘E‘lj‘I.‘l 64 gm/n1’
LD50 orl rat 5.89 gm/kg
LD50 orl rat . 2490 mg/kg

SAX Toxicity Evaluation: SEVERE skin and eye irritant.
Powerful inhalation irritant in humans. MODERATE via dermal,
subcutaneous and oral routes.

Carcinogenicity: Status: NTP carcinogenesis Studies; on
test (prechronic studies)

Mutation Data: test Lowest dose
Spm-mus-ipr 30 mg/kg
spm-mus-orl 15 gm/kg/50D

Teratogenicity: Not available

Standards, Regulations, & Recommendations:
OSHA: None

IACGIH: None

INIOSH: no criteria document

NFPA Hazard Rating: Health (H): 2

Other Toxicity Data:

Skin & Eye irritation Data: skn-rtbt 410 mg open MLD
skn-rbt 2 mg/24H SEV
eye-rbt 75 ug open SEV
eye-rbt 20 mg/24H MOD
skn-gpg  100% MOD

Source: EPA/OTS Doc #86-900000054. Health effects
assessment for butyraldehyde at the nitro plant (final report)
with attachment and cover letter dated 122889 Abstract
obtained on-line through National Library of Medicine
(NLM)

Abstract summarizes published literature reports:
. Moderately to severely irritating to the eye and skin of
rabbits

J L.C50 values ranging from 2660 ppm in the guinea pig to
60,000 ppm in the rat [exposure duration not reported]

J Inhalation exposures of rats 6 hours/day for 12 days to
1000 ppm had no observable effects.

. Exposure (in rats) to concentrations ranging from 293 to
2710 mg/m’ for 6 hours/day, 5 days/week, for 4 weeks
produced no effects at 930 mg/m’. At 2710 mg/m3 oral
discharge and increased adrenal & lung weights were
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observed.

o Reports observations from oral administration of 1.2
g/kg/day for 13 weeks in rats (irritation, inflammation and
necrosis of gastric mucosa and forestomach).

o [n mice treated by gavage with 300 mg/kg/day and above,
mild inflammatory lesions of the nasal cavity were
observed; the no-effect level was estimated to be 75
mg/kg/day.

J Mice administered a single dose of 30 mg/kg by
intraperitoneal injection, or 300 mg/kg/day (author
estimated dose) in drinking water for 50 days showed
pathologic changes, including chromosomal and meiotic
anomalies, in sperm at all stages of development.

° Negative in Salmonella assay. In Chinese hamster ovary
cells it did not induce chromosomal aberrations, but was
positive in a sister chromatid exchange assay. Negative
results were obtained in the sex-linked recessive lethal assay
with Drosophila and sister chromatid exchange test with
human lymphocytes.

Source: EPA/OTS Doc #86-900000051 Health effects
assessment for butvraldehvde at the Decatur plant (final
report) with attachments and cover letter dated 122889.
IAbstract obtained on-line from NLM

Human exposure to 230 ppm in air is non-irritating
Covers same observations as noted in prior source
(EPA/OTS Doc #86-900000054).

Source: EPA/OTS Doc #86-890000097 Butyraldehvde: 9-
dav repeated vapor inhalation toxicity., vapor inhalation by
dogs & rats for 12 & 13 wks, respectively & a 12-wk vapor
inhalation study in rats with letter 020689

Subchronic inhalation study in multiple mammals.
Discusses exposure concentrations & adverse effects seen. No
mention made of a NOAEL.

I. Guinea pigs, mice, rabbits, dogs, rats

Exposure: vapor concentrations of 0, 2000, 3100, and 6400 ppm
6 hour/day, 5 days/week, for 9 days over a 2-week
period.

Adverse Effects:

mortality in the 6400 ppm group (all test species)
decreased body weights at 3100 ppm and higher (gp,

9




mice) and in all rats

decreased relative kidney weight (sprague-dawley
rats) and liver weight (fischer 344 rats) in all exposure
groups ,
hemorrhage of the ethmoturbinates in 1 sprague-
dawley rat at 6400 ppm.

I1. Sprague-Dawley rats (20/sex/group) & dogs (4 males)
Exposure: vapor concentrations of 0, 125, 500, and 2000 ppm
6 hour/day, 5 days/week, for 13 weeks

IAdverse Effects: Mortality of 1 rat in the 2000 ppm group
Decreased alkaline phosphatase levels (rats,
males, at S00 ppm)

Elevated mean albumin levels (125 ppm dogs)
Altered blood chemistry and decreased RBC
and monocyte counts among 125 ppm and
higher (rats)

Lesions of nasal epithelium and mild interstitial
pneumonia at 125 ppm and higher (rats)

Nasal mucosal lesions at 500 ppm and higher

(dogs)

I11. Fischer rats (15/sex/group)

Exposure: vapor concentrations of 0, 1.0, 10.0, and 50.0 ppm
similar exposure

Adverse Effects: Increased relative kidney weights among high-
dose males.

Source; ANON; Butyraldehyvde. New Jersey Department of
Health, Right to Know Program. (1996).

May enter the body when breathed in. Irritates or burns the
skin, eyes and respiratory tract. May cause lung edema. May
cause dizziness and lightheadedness. It is a flammable and
reactive liquid and a fire and explosion hazard.

Folder also contains a list of prechronic studies for which toxicity
technical reports were not prepared.

Source: TOMES

RTECS

Contains several toxicity, irritation, & genetic effects values
(e.g. LCLo, LD50, draize test, DNA damage, etc.)

OEL - Russia: STEL 5 mg/m’; Skin

HSDB

It has been tested for irritant effect on human eyes at vapor
concentrations in air such as might occur in smog [did not give
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specific levels] and has been found nonirritant.

Respiration and heart beat were increased in male rabbits
exposed to 10-20 ppm. .

Found to be negative when tested for mutagenicity using the
Salmonella/microsome preincubation assay.

Source also gave more non-human toxicity excerpts,
however, doses were not given. See original source for citations
of these studies.

LOLI" Available

Source: TNRCC
Short-term ESL: 14 ug/m’ (5 ppb)
Long-term ESL: 1.4 ug/m® (0.5 ppb)

Source: Standard Report (TSCATS DATA)

Source lists several studies; selected abstracts follow:

1. Subchronic inhalation study. Rats exposed to 0, 1.0,
10.0, and 50.0 ppm for 6 hrs/day, 5 day/wk, for 12 weeks.
Mortality was not observed. There were no compound-related
clinical observations, body weight changes, hematology findings,
or clinical biochemistry findings. There was a significant increase
in the relative kidney weights of males exposed to 51.3 ppm.
There were no compound-related gross necropsy or microscopic
histopathological findings.

2 & 3. Mice & guinea pigs exposed to 0, 2000, 3100, and
6400 ppm for 6 hours/day, 5 days/wk for 9 days over a 2-wk
period. Mortality was observed in all animals at 6400 ppm.
Clinical observations included salivation in mice in the 3100 ppm
group. Significant decreases in body weights were observed in
the 3100 and 6400 ppm groups (mice and guinea pigs). Relative
organ weight was not reported. There were no compound-related
gross necropsy or histopathological findings.

4. Rabbits exposed to 0, 2000, 3100, and 6400 ppm for 6
hr/day, 5 days/wk, for 9 days over a 2-wk period. Mortality
observed in all animals at 6400 ppm. Clinical observations
included salivation, lacrimation and clear nasal discharge in
animals in all exposure levels.

5. Subchronic inhalation toxicity. Dogs exposed to 0, 2000,
3100, and 6400 ppm for 6 hrs/day, 5 days/wk, for 9 days overa?2
wk period (1 animal/exposure level). Mortality observed in the
6400 ppm dog. Lacrimation, salivation, conjunctivitis, clear nasal
discharge (6400 and 3100 ppm). Audible respiration (6400 and
3100 ppm).

Dogs exposed to 0, 125, 500, and 2000 ppm for 6 hrs/day, 5
days/wk, for 14 weeks. Mortality was not observed. Clinical
observations included lacrimation, salivation and nasal discharge
in all animals at all [evels. Hematological and clinical
biochemistry analysis revealed significantly higher mean albumin
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levels in 500 and 125 ppm animals. Urinalysis, mean body
weight and relative organ wei ght‘aata revealed no compound-
related findings. Gross necropsy revealed rhinitis marked with
mucosal cell hyperplasia, inflammation, and squamous metaplasia
(2000 ppm). Microscopic histopathological findings included
hyperplasia of the goblet cells within the nasal mucosa (500 and
2000 ppm).

Cyclohexane

110-82-7

Source: on-line, Envirofacts, Chemical Reference: Scorecard

Human Health Hazard: Suspected neurotoxicant

Hazard Ranking: More hazardous than most chemicals in 2

out of 10 ranking systems.

Basic Testing: Tests on carcinogenicity have either not
been conducted or are not publicly
available.

Safety & Risk Assessment: Lacks some of the national
data required for safety
assessment.

** However, Scorecard gives an inhalation noncancer

risk value (reference concentration) of 3.9 mg/m’ **

Source: Standard Report (TSCATS DATA)

Multiple studies listed; the following selected abstracts
available:

1. Mutagenicity evaluation: rats exposed via inhalation to 0,
96.6, 307.2, or 1041.6 ppm for 6 hrs/day for 5 days. Significant
increases in treated female rats relative to controls were observed
in the frequency of numerical aberrations (low and mid-dose
levels, no dose-related response observed). There were no
significant differences observed between treated and control
animals with respect to structural aberration frequency, and
percentages of cells exhibiting one or more (or two or more)
structural aberrations.

Source: OPPT Chemical Fact Sheet prepared by Office of
Pollution Prevention & Toxics U.S. EPA 1994
States the following:

Breathing large amounts of cyclohexane for short periods of
time adversely affects the human nervous system. Effects range
from headaches to anesthesia, tremors, and convulsions. Contact
with liquid or vapor can damage the eyes. Human health effects
associated with breathing or otherwise consuming smaller
amounts of cyclohexane over long periods of time are not known.
[no exposure concentrations given]

Information regarding carcinogenicity, developmental
or reproductive effects either does not exist or is not adequate.
Reports repeat exposure to large amounts in air causes nervous
system effects, eye damage, and respiratory effects in animals.

In workers exposed to atmospheric cyclohexane, 22.8% of
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the total respiratory intake was abéorbed, and a “significant
amount” of the absorbed cyclohexane was either retained or
metabolized.

Acute Health Effects:

° Low acute toxicity, producing eye irritation in humans and
neurological symptoms, other organ effects, and death in
animals at very high doses.

J Humans - detectable by odor and is irritating to the eyes
at 300 ppm; ACGIH (1991) suggests 25 ppm as the odor
threshold. Undiluted cyclohexane is irritating to the
skin.

0 Animals - Oral LD50 in rats ranges from 8.0 to 39 ml/kg
(both greater than 5 g/kg), depending upon the age of the
animals. Oral LD50 for mice is 1.3 g/kg. Oral LD50 in
rabbits is 5.5 - 6.0 g/kg; Dermal LD50 in rabbits is > 180
g/kg.

o Exposure of rabbits to 3330 ppm produced no effect
[duration not given]; 18,500 ppm for 8 hours was non-
lethal; and 26,600 ppm for 1 hour was lethal. Application
of 1.55 g/day to the skin for 2 days produced minimal
irritation.

Chronic Effects:
/Administered subchronically, it is of low toxicity, producing
neurological effects, ocular, gastrointestinal and respiratory
effects in animals at very high, lethal concentrations
Humans: No information was found for the
subchronic/chronic toxicity.
Animals:
° No effects observed in rabbits exposed to 434 ppm for
50, 6-hour periods.
0 No effects observed in rhesus monkeys exposed to 1234
ppm for 50, 6-hour periods.
. Concentrations of 7445 ppm 6 to 8 hours/day for 2 to 26
weeks were lethal to rabbits, producing neurological effects
as well as closure of the eyes, conjunctival infection,
salivation, labored respiration, cyanosis and diarrhea prior
to death.
o Rats exposed by inhalation to 1500 or 2500 ppm for 9 to
10 hours/day, 5 days/week for 7, 14, or 30 weeks
exhibited No adverse effects.

Carcinogenicity: No information found

Genotoxicity: Negative for viral enhanced cell
transformation in hamster embryo cells and
for histidine reverse gene mutation in
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Salmonella tﬂ
Developmental/Reproductive Toxicity: No information
found for humans
or animals.
Neurotoxicity: CNS is a major target organ. High
concentrations produce various effects
ranging from trembling to death.
Humans: At high concentrations is a CNS depressant and may
cause dizziness and unconsciousness.
Animals: Source gives various exposure levels and the observed
effects. No NOELs given. Some of the observations
are as follows:
Mice exposed to 50 mg/L (14,500 ppm) for 2 hours exhibited
minimal narcotic effects; exposure to 18,000 ppm produced
trembling within 6 minutes, disturbed equilibrium within 15
minutes, and complete recumbency within 30 minutes.
Concentrations of 7445 ppm, 6 to 8 hours/day, for 2 to 26 weeks
were lethal to rabbits, producing convulsions, tremors, narcosis,
and paresis of the legs.

Regulations, Standards, and Recommendations

Classified as a hazardous air pollutant in the Clean Air Act
IAmendments of 1990.

OSHA: PEL-TWA 300 ppm (1050 mg/m’)

NIOSH: 300 ppm recommended TWA

ACGIH TLV-TWA (1993-1994): 300 ppm

Source: NIEHS on-line website; National Toxicology
Program accessed chemical repository

Toxicity data:

typ dose mode  specie  amount units
LD50 orl rat 12705 mg/kg
LD50 orl mus 813 mg/kg
LCLo  ihl nus 70 o/m*/2H
LDLo orl rbt 5500 mg/kg
LDLo vn bt 77 mg/kg

SAX Toxicity Evaluation: Poison by IV route, moderately
toxic by ingestion, systemic
irritant by inhalation and
ingestion, skin irritant.

Carcinogenicity & teratogenicity: not available

Mutation data: test “dnd-esc”; lowest dose 10 umol/L

Other Toxicity Data:
Skin and eye irritancy data: skin-rabbit, 1548 mg/2D-I
[DLH value: 10,000 ppm
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Standards & Recommendations:
OSHA: PEL-TWA 300 ppm
ACGIH: TLV-TWA 300 ppm
NIOSH criteria document: none
NFPA Hazard Rating: Health (H): 1

Genetic Toxicology: Salmonella - negative

Source: EPA/OTS Doc #FYI-AX-0682-0142. Mutagenicity
Evaluation of Certified Cvclohexane.

Inhalation exposure of rats to cyclohexane. Discusses
observations; states no dose-related response observed. Inhalation
exposure to : 0, 96.6, 307.2, or 1041.6 ppm for 6 hours/day, for 5
days. Significant increases in treated female rats relative to
controls were observed in the frequency of numerical aberrations.
No significant differences observed between treated and control
animals with respect to structural aberration frequency, and
percentages of cells exhibiting one or more structural aberrations.

Source: Criteria group for occupational standards (1984).
Scientific basis for Swedish occupational standards.

In liquid form chemical can irritate the skin

No visible toxic effects were noted in rabbits exposed to
11,230 mg/m3 for 300 hours. Exposure to 2,650 mg/m3 for 300
hours caused microscopic changes in liver and kidney of
rabbits, but no changes were noted with exposure to 1,460
mg/m3

Source: Directorate-General of Labour, the Netherlands; RA
15/90. Health-based recommended occupational exposure
limits for cyclohexane. (1990)

Presents some data on effects to animals with exposure.
States no long term, carcinogenicity, or reproduction and
teratogenicity data available. States human data are only
available on mixed exposure. No inhalatory LC50 is available.
A NAEL was found at 1470 mg/m’ (rabbits); 4280
mg/m3 (primate) at exposures of 6 hr/day during 50 days. A
NAEL was found at 8750 mg/m3 (rats) for 10 hr/day, 6
days/wk for 30 weeks. Effects at higher concentration (rabbits)
were unspecified microscopic changes in kidney and liver, slight
narcosis, increased respiration, salivation, loss of coordination,
convulsions and death.

An occupational exposure limit of 875 mg/m’ (250 ppm)
TWA 8 hr is recommended.
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Source: Gupta KP; Mehrotra NK (1990). Mouse skin
ornithine decarboxvlase induction and tumor promotion by
cyclohexane.

Chemical assessed for tumorigenic potential on mouse skin.
Found effective as a stage Il tumor promoter over mouse skin;
possibly affects the biochemical events at the molecular level.

Source: Yasugi, et al. (1994) Exposure Monitoring and
Health Effect Studies of Workers Occupationally Exposed to
Cvyclohexane Vapor.

Epidemiological study of 38 workers occupationally
exposed (glue application activities). Geometric mean
cyclohexane air level in the breathing zone was measured as 27
ppm with 2 maximum level of 274 ppm. Study identified
existence of dose response relationships between levels in blood
serum and urine. No significant differences seen between
exposure groups and control for hematological or biochemical
parameters or the incidence of sister chromatid exchanges in
peripheral lymphocytes. Exposed subjects reported an increased
incidence of dimmed vision and unusual smell.

Source: ACGIH TLV/ BEI Booklet (1999)

TWA: 300 ppm

STEL/C: -----

Irritation
##*(Notice of intended changes: TWA 200 ppm; STEL/C 400
ppm; Irritation, kidney)

Source: TNRCC
Short-term ESL: 1435 ug/m’ (415 ppb)
Long-term ESL: 143.5 ug/m’ (41.5 ppb)

Source: TOMES

REPROTEXT '

Low acute toxicity: oral LD50 in rats of 29,820 mg/kg

In rabbits, a concentration of 3,300 ppm produced no
visible effects; 12,600 caused lethargy, increased respiration rate,
convulsions, and narcosis, and 26,600 ppm was lethal after 1
hour. A concentration of 18,000 ppm produced trembling,
disturbed equilibrium, and recumbency in mice, rabbits and
guinea pigs.

Effects of chronic exposure:

No effects on the peripheral nervous system were seen in
a group of 18 workers exposed to 5 to 211 ppm for a median
of 2.8 vears.
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A total of 50 repeated expgsures to 1243 ppm for 6 hours
produced no gross or microscopic abnormalities in a monkey.
No nerve damage was seen in rats exposed to 2500 ppm for 9
to 10 hours/day, 5 to 6 days/week, for 7 to 30 weeks.

Microscopic changes in the liver and kidney were seen in
rabbits exposed by inhalation to 786 ppm for 50 periods of 6
hours each.

Genetic effects: “It is possibly genotoxic in a limited
number of short-term genetic tests, but negative in other test
systems.”

RTECS
Source gives several acute toxicity doses, some of which
are:
L.CLo: mouse, inhalation, 70 gm/m3/2H
LCLo: mouse, inhalation, 89600 mg/m’/1H
LC50: mammal, inhalation, 70 gm/m’
L.D50: rat, oral, 12705 mg/kg
TCLo: rat, inhalation, 300 ppm/6H/2W intermittent
TCLo: rat, inhalation, 2000 ppm/13W intermittent
TCLo: rabbit, inhalation, 9220 ppm 6H/5W intermittent
TCLo: rabbit, inhalation, 7444 ppm/6H/2W intermittent

Standards & Regulations:
Lowest OELs:
OEL-Poland: TWA 80 mg/m’
OEL - Russia & Japan: TWA 150 ppm (520 mg/m’)

Others:

OEL - Australia, Austria, Belgium, Denmark, Finland, France,
Germany, Sweden, Switzerland, The Netherlands, the Philippines,
Turkey, UK, & the USA : TWA 300 ppm (1050 mg/m’)

HSDB
Microscopic changes occurred in liver & kidneys of rabbits

exposed to 786 ppm for 50 periods of 6 hours. No toxic changes
were found in the tissues of rabbits after exposure for the
same period to a concentration of 434 ppm.

LOLI® Available

Source: DHHS - Occupational Health Guideline for
Cyclohexane

The CNS depressant effect 1s from exposure to
concentrations above 12,000 ppm; prolonged or repeated
exposure to concentrations above 300 ppm produces a mild
irritation of the eyes and upper respiratory tract.
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Cyclohexene 110-83-8 Source: on-line Envirofacts; Chemical Reference: Scorecard

Human Health Hazard: Not classified as a “recognized” or

“suspect” human health hazard

Hazard Ranking: Data lacking; not ranked by any system

in Scorecard.

Basic Testing: Data on whether basic tests have been

conducted on this chemical is not available.

Safety Assessment: Lacks required data
Source: ACGIH TLV / BEI Booklet (1999)

TWA: 300 ppm (1015 mg/m”)
STEL/C: -------
Irritation
Source: TNRCC
Short-term ESL: 604 ug/m’ (180 ppb)
Long-term ESL: 60 ug/m® (18 ppb)
Source: Standard Report (TSCATS DATA)

Studies listed; abstracts unavailable.
Source: TOMES

HSDB
INon-Human Toxicity Excerpts:

Lab animals seriously affected at 8850 ppm & lethal at
14800 ppm in single exposures.

Chronic inhalation study with rats, guinea pigs, and rabbits
at 150, 300 or 600 ppm 6 hr/day, 5 days/wk, for 6 months. -
IAlthough a significant increase in serum alkaline phosphatase
occurred in all three groups & rats showed a decrease in body
weight gain at 600 ppm, most of the parameters in the
hematologic and the biochemical profile were within normal
limits.

RTECS
LD50: rat, oral, 2400 uL/kg
[.D50: rat, unreported route, 2 gm/kg
[.D50: mouse, oral, >3200 uL/kg
LC: rat, inhalation, >6370 ppm/4H
TCLo: rat, inhalation, 600 ppm/6H/26W intermittent
Standards & Regulations:

IAll nations (USA included) have a TWA of 300 ppm (1015
mg/m3) with the exception of Russia which has only a STEL of
50 mg/m’
LOLI® available
Cyclopentane 287-92-3 Source: on-line Envirofacts; Chemical Reference: Scorecard
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Human Health Hazard: Sugpected Neurotoxicant
Hazard Ranking: Less hazardous than most chemicals in 3
ranking systems.

Basic Testing: Lacking carcinogenicity, chronic toxicity,
developmental or reproductive toxicity, &
Mutagenicity studies (either not conducted
or are not publicly available).

Safety & Risk Assessment: Lacking some of the required

data.

Source: ACGIH TLV /BEI Booklet (1999)
TWA: 600 ppm

STEL/C: ------

Irritation, narcosis

Source: TNRCC
Short-term ESL: 3400 ug/m’ (1190 ppb)
Long-term ESL: 340 ug/m® (119 ppb)

Source: Standard Report (TSCATS DATA)
Studies listed; abstract not available.

Source: TOMES

REPROTEXT
Chronic exposure: No studies available on humans. In
experimental animals, repeated exposure resulted in decreased
body weight gains; slight erythema and dryness were noted with
repeated application to the skin of guinea pigs.

RTECS
OEL-Denmark: TWA 300 ppm (850 mg/m’) Jan 93
OEL - Australia, Belgium, France, Switzerland & The
Netherlands: TWA 600 ppm (1720 mg/m’)

HSDB

Experiments with mice have demonstrated that no safety
margin exists between minimal CNS depressant concentration,
loss of reflexes, and lethal dose, all occurring at 110 mg/L.

Inhalation effects (8110 mg/L , 6 hr/day for 12 weeks)
resulted in decreased body weight gains in female rats.
OSHA STANDARDS: TWA 600 PPM
Excursion Limit Recommendation: Excursions in worker
exposure levels may exceed three times the TLV-TWA for no
more than a total of 30 minutes during a work day, and under no
circumstances should they exceed five times the TLV-TWA,
provided that the TLV-TWA is not exceeded.
MEDITEXT - Medical Management
Concentrations of 38,000 ppm are lethal in mice.
Minimal narcotic effects, loss of reflexes, and death have all
been reported in mice exposed to concentrations of 38.3 ppm
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“Concentrations of 10 to 15 ppm or 0.029 to 0.043 mg/L
were reported as tolerable for humans”.

No effects were observed in male and female rats
exposed to inhalation doses of 112 to 1,139 ppm 6 hours/day
for 3 weeks. However, decreased body weight gains in female
rats were reported at 8,110 ppm given for 6 hours/day for 12
weeks.

LOLI® Available

Cyclopentene

142-29-0

Source: on-line Envirofacts; Chemical Reference: Scorecard
Human Health Hazard: Not classified as a “recognized” or
“suspect” human health hazard.
Hazard Ranking: Less hazardous than most chemicals in 1
ranking system.
Basic Testing: Information on whether or not tests have
been conducted on this chemical is not available.
Safety & Risk Assessment: Data lacking.

Source: TOMES
RTECS
LCLo: rat, inhalation, 16,000 ppm /4H
LD50: rat, oral 2,140 ul/kg
L.D50: rabbit, skin, 1590 ul/kg

Source: TNRCC
Short-term ESL: 8150 ug/m® (2930 ppb)
Long-term ESL: 815 ug/m® (293 ppb)

SOURCE: Standard Report (TSCATS DATA)
Two studies listed; no abstracts available.

n-Decane

124-18-5

Source: on-line Envirofacts; Chemical Reference: Scorecard

Human Health Hazard: None specified

Basic Testing: Lacking tests on chronic toxicity,
developmental or reproductive toxicity, &
neurotoxicity.

Hazard Ranking: More hazardous than most chemicals in 3

out of 3 ranking systems.
Safety & Risk Assessment: Lacks data.

Source: on-line NIEHS data base; National Toxicology
Program. (last updated 6/22/99)

Genetic toxicology: Salmonella--mixed (inconclusive &

negative)
Toxicity:
typ dose mode  specie amount units
LC50 ihl mus 72300 mgm’/2H
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SAX Toxicity Evaluation: _simple asphyxiant; narcotic in
high concentrations;
experimental equivocal
tumorigenic agent

Tumorigenic Data: TDLo: skn-mus 25 gm/kg/52W-I

Mutation and teratogenicity: data not available

Standards, Regulations & Recommendations:
OSHA: None

IACGIH: None

NIOSH Criteria Document: None

NFPA Hazard rating: Health : None

Source: TNRCC
Short-term ESL: 10,000 ug/m’ (1750 ppb)
Long-term ESL: 1,000 ug/m’ --------==--

Source: Nordic expert group (1987). N-Decane and n-

undecane.
Stated that it was impossible to recommend any threshold

limits based on the existing knowledge and pointed out the need
for further investigations.

Source: Kristiansen & Nielson (1988). Activation of the
sensory irritant receptor by C7-C11 alkanes.

Mice with tracheal cannulas were exposed head only to n-
octane, n-nonane, n-decane, or n-undecane vapors at
concentrations up to approximately 25000 ppm for up to 50
minutes. Respiration rates and body movements were monitored.
Cessation of body movement was taken to indicate that the
compounds were exerting anesthetic effects on the CNS;
decreases in respiratory rate were taken as evidence of a sensory
irritation effect occurring. The minimum threshold dose for
inducing respiratory effects for n-decane was 22 ppm.

Source: TOMES

RTECS

Tumorigenic effects:

TDLo - mouse, skin, 25 gm/kg/52 W intermittent. Equivocal
tumorigenic agent by RTECS criteria. ‘Skin and Appendages -
tumors. Tumors at site of application.

HSDB

Rats showed a significant weight gain and an increase in
total leukocyte count after exposure to 540 ppm decane for 18-
hr/day, 7 days/wk for 123 days; however, there were no signs of
organ toxicity based on gross and microscopic examinations. No
bone marrow changes were observed.

21



LOLI" Available

m-
Diethylbenzene

141-93-5

Source: TOMES
RTECS
LDLo: Rat, oral, 5 gm/kg

HSDB
Human Toxicity Excerpts:

Men exposed to 1000 ppm experienced eye irritation which
rapidly diminished in intensity on continued exposure. A
concentration of 2000 ppm caused immediate, severe eye
irritation, lacrimation, and irritation of the mucous membranes of
the nose. 5000 ppm causes intolerable irritation of eyes, nose.
“Summary toxicity statement: Low to moderate via oral
route.”

Non-human Toxicity Excerpts:
Tested by drop on a rabbit eye caused transient symptoms of}
irritation, but no injury was detectable by fluorescein staining.
Chronic toxicity: Rats, rabbits, guinea pigs, and monkeys
exposed to concentrations of 400 ppm, to 2200 ppm 7 to 8 hr/day,
5 days a week for as long as 6 months. The guinea pigs, rabbits,
and monkeys were not affected. A slight increase in average
weight of kidneys and livers in rats exposed to 400 ppm for 186
days occurred.
LOLI ® Available; limited data

Source: Standard Report (TSCATS DATA)
Source lists 2 reports; abstracts unavailable.

2,3-
Dimethylbutane

79-29-8

Source: on-line Envirofacts; Chemical Reference: Scorecard
Human Health Hazard: Not classified as a “recognized” or

“suspect” human health hazard. ‘

Hazard Ranking: Less hazardous than most chemicals in 1

ranking system.

Basic Testing: Information not available

Safety & Risk Assessment: Lacks sufficient data

Source: on-line NIEHS; National Toxicology Program.
Genetic Toxicology: Salmonella; negative
Toxicity: not available
Carcinogenicity: not available
Mutation data: not available
Teratogenicity: not available
SAX Toxicity Evaluation: probably an irritant and narcotic
in high concentrations.
Standards, Regulations & Recommendations:
OSHA: PEL-TWA 500 ppm; STEL 1000 ppm
ACGIH: TLV-TWA 500 ppm; STEL 1000 ppm
NIOSH: Recommended exposure limit to this type of compound
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in air: -
TWA 100 ppm; Ceiling Limit 510 ppm/15M
INFPA Hazard Rating: Health (H) I .

Source: TOMES

RTECS
Dose Toxicity Data:
TDLo: rat, oral, 10 gm/kg/4W intermittent (toxic effects:
changes in tubules (including acute renal failure, acute tubular
necrosis)).
[Toxicology & Industrial Health. Princeton Scientific Pub. Co.
IPOB (1 (3), 67, 1985).

LOLI ® available
German MAK 200 ppm; 720 mg/m’

Source: Standard Report (TSCATS DATA)
Reports listed; abstracts unavailable.

Dimethylpentane

2,5- 02-13-2 Source: Serve et al. (1991). The metabolism of 2,5-
Dimethylhexane Dimethvlhexane in male fischer 344 rats.

Male Fischer 344 rats were dosed by gavage with 0.8 g/kg
every other day for 2 weeks. Dimethylhexane yielded
derivatives which were capable of producing a hyaline droplet
type of nephropathy at a diminished level from the previously
evaluated nephrotoxic hydrocarbons (2,2,4-trimethylpentane
& 2,3,4-trimethylpentane). Diols, which have not been
indicated to bind with alpha-2microglobulin, were the principal
urinary metabolites of 2,5-DMH and this may account for the
reduced nephrotoxicity.

Moderate hyaline droplet formation in the renal
proximal tubule.

2,3- 565-59-3  |Source: Standard Report (TSCATS DATA)
Dimethylpentane Three reports listed; no abstracts available.
Source: TOMES (data limited)

Health Hazard Data

TDLo: rat, oral, 10 g/kg/4W intermittent (toxic effects:
changes in tubules, including acute renal failure and acute tubular
necrosis; death). [Princeton Scientific Pub. Co. POB 2155 (1 (3),
67, 1985)]

LOLI® Available; data limited

2,4- 108-08-7 Source: on-line Envirofacts; Chemical Reference: Scorecard

Human Health Hazard: Not classified as a “recognized” or
“suspect” human health hazard.
Hazard Ranking: More hazardous than most chemicals in
1 ranking system.
Basic Testing: Information on testing not available.
Safety & Risk Assessment: Data lacking.
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Source: TOMES .
LOLI® available; data limited

Ethanol

64-17-5

Source: on-line Envirofacts; Chemical Reference: Scorecard

Human Health Hazard:

Suspected: Carcinogen; Cardiovascular or blood toxicant;
Developmental Toxicant; Endocrine toxicant;
Gastrointestinal or Liver Toxicant; Neurotoxicant;
Respiratory Toxicant; & Skin or Sense Organ Toxicant.

Hazard Ranking: Less hazardous than most chemicals in

3 ranking systems.

Basic Testing: All eight basic test to ID chemical hazards
have been conducted and are publicly
available for this chemical. (acute toxicity,
chronic toxicity, neurotoxicity,
developmental or reproductive toxicity,
mutagenicity, carcinogenicity, ecotoxicity,
environmental fate).

Safety & Risk Assessment: lacks at least some of the

national data required for
safety assessment.

Source: on-line NIEHS website, National Toxicology
Program
Genetic Toxicity: Salmonella Negative
Organ Systems Toxicity: Continuous breeding study with
Swiss mice. Male (negative);
Female (positive). 120 day
minimum treatment; Unable to
determine dose/response.
References NTIS # PB86-
144979/AS
Toxicity: Gives 34 total of LDLo, TDLo, LC50 & LD50,
some of which follow:

typ. Dose  mode specie amount units
LDLo orl chd 2000 mg/kg
TDLo orl man 50 mg/kg
TDLo orl man 1430 ug/kg
TDLo orl wmn 256 em/kg/12W
LDLo orl hmn 1400 mg/kg
LDLo scu inf 19440 mg/kg
TDLo orl man 700 mg/kg
LC50 ihl rat 20000 ppm/10H
LCS0 ihl mus 39 gm/m’/4H

SAX Toxicity evaluation: Moderate to low via oral, IV &
dermal routes; probably also via inhalation. Mutation data.
Rapidly oxidized in the body to carbon dioxide and water; no

cumulative effect occurs. Concentrations below 1000 ppm
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usually produce no signs of intoxiéation. It is a CNS depressant
in humans. It causes teratogenic effects, equivocal tumorigenic
effects, GI effects and glandular effects in humans.
Carcinogenicity:

Tumorigenic Data: TDLo orl, mus 320 mg/kg/50W-I

TD  orl, mus 400 gm/kg/57TW-I

TDLo rec, mus 120 gn/kg/18W-I
JARC Cancer Review: Animal inadequate evidence

JIARC human carcinogen (Group 1)

Mutation data (lowest dose); Teratogenicity (TDLo)-- several
listed, please see original source for all; selected ones follow:

Mutation: test lowest dose
cyt-hmn:fbr 12000 ppm
cyt-hmn:lym 1160 gm/L
dni-hmn:lym 220 mmol/L
cyt-hmn:leu 1 pph/72H-C
sce-hmn:lym 500 ppm/72H-C

Teratogenicity:

TDLo: orl-wmn 41 gm/kg (41W preg)

TCLo: ihl-rat 20000 ppm/7H (1-22D preg)
TDLo: orl-mam 31500 mg/kg  (15-35 D preg)

Other Toxicity Data:

Skin & eye irritation data: skn-rbt 400 mg open MLD
skn-rbt 500 mg/24 H SEV
eye-tbt 79 mg
eye-rbt 100 mg/24H MOD
eye-rtbt 100 mg/4S ms MOD

Standards. Regulations, & Recommendations:

OSHA: PEL-TWA 1000 ppm
ACGIH: TLV-TWA 1000 ppm
NIOSH Criteria Document: None
NFPA Hazard Rating: Health (H): 0

Source: TNRCC
Short-term ESL: 18,800 ug/m’ (10,000 ppb)
Long-term ESL: 1,880 ug/m’ (1,000 ppb)

Source: Standard Report (TSCATS DATA)

Source lists several studies; selected abstract follows:

1. Neurotoxicity evaluation. Rats exposed to 0, 4000,
8000, 16000, or 32000 ppm for 4 hours. Rats were hyperactive
during the first hour at 4000 and 8000 ppm and the first half hour

at 16000 ppm. All tests were passed (except for 1 vertical bar
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failure at 4 hours) at 4000 ppm. Failures in grip, lift, and vertical
bar were observed after exposure to 8000 ppm at all times after 1
hour, with ataxia after 2 hours. At 16000 ppm every rat failed
orip, lift, bar and ataxia at 4 hours. At 2 hours after exposure to
32000 ppm all rats were failing most tests. Two animals died by
4 hours at 32000 ppm. Recovery from concentrations up to 16000
ppm took less than 1 hour; recovery at the 32000 level was slow
and rats continued to fail grip, lift, bar, ataxia, pinna tactile reflex,
and muscle tone at 18 hours post exposure.

Source: Study Number: RACB84095

NTIS #PB86144979/AS
Reproductive effects of ethanol were evaluated using CD-1
mice. Gives information regarding findings; no detailed dose-

response data presented.

Source: Nelson, BK, et al. (1985). Teratological assessment of|
methanol and ethanol at high inhalation levels in rats.

Ethanol was administered by inhalation to rats at
concentrations of 20,000 ppm, 10,000 ppm, 5,000 ppm & 0
ppm for 7 hr/day on days 1-19 of gestation. No definitive
increases in malformations at any level of ethanol, although
the incidence in the 20,000 ppm group was of borderline
significance.

Source: Pastino et al. (1997). A.comparison of physiologically
based pharmacokinetic model predictions and experimental
data for inhaled ethanol in male and female B6C3F1 mice,
F344 rats, and humans.

Concentrations in study: 600 ppm for 6 hr; 200 ppm for
30 minutes; S0 ppm . Measured blood ethanol concentration
(BEC) after exposure. Findings: inhalation of ethanol at or
above the concentrations expected to occur upon refueling
results in minimal BEC and are unlikely to result in toxicity.

Source: ACGIH TLV /BEI Booklet (1999)
TWA: 1000 ppm (1880 mg/m’)

STEL/C: --=----

Irritation

A 4 - not classified as a human carcinogen

Source: TOMES
Hazardtext - Hazard Management
Generally reported lethal dose (oral route):
IAdult 5-6 g/kg in the nontolerant adult
Pediatric - 3 g/kg
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Source states that it is a confirmed human carcinogen
(chronic ingestion of alcoholic béverages). TARCs Cancer
Review: “human sufficient evidence” ; “animal inadequate
evidence” '

Inhalation exposure: Human exposure to concentrations
below 1000 ppm is considered safe for a working
environment. Concentrations of 1000 to 5000 ppm produce
some symptoms of irritation. Exposure at S000 to 10,000 ppm
has caused transient although strong irritation of the eye and
nose as well as produced cough. At 15,000 ppm, effects were
continuous lacrimation and cough. A level of 20,000 ppm was
judged as barely tolerable. Above this level, the atmosphere
was described as suffocating even for brief exposures.

Following an estimated ingestion of up to 60 mL, all but one
out of 119 children (ages not specified) were asymptomatic.
Slurred speech and ataxia developed in 2 out of 4 children who
ingested an estimated 60 to 105 mL.

Reprotext System

Inhalation exposure at an airborne concentration of 14 to 28
mg/L over a 10 day period was sufficient to produce chemical
dependence in rats; 1.4 mg/L for 1 to 2 weeks produced
dependency in rats.

Ethanol itself is not mutagenic in the Ames test, but its
metabolite, acetaldehyde, is mutagenic.

Ethanol can affect male fertility and produce reduced birth
weight in newborns through paternal exposure, but is not known
to be teratogenic through the father. Men occupationally
exposed to ethanol at airborne concentrations within
recommended occupational exposure limits had normal
sperm counts,

Ethanol inhibited the production of testosterone when given
to male rats at 1000 ppm; this effect may be due to its metabolite,
acetaldehyde.

Source discussed consumption (mostly oral consumption)
and resulting reproductive and carcinogenic effects (please see
original source for further details).

HSDB

Various toxicity excerpts presented, quite a number dealing
with ingestion and blood alcohol levels.

Item #6: Human volunteers exposed to alcohol vapor have
observed at concentrations of 0.7 to 1% vapor the smell of alcohol
was at first almost unbearable, although unpleasant later, and that
the eyes began to burn with increased intensity after several
minutes. A vapor concentration of 0.25% had no notable
effect on the eyes.

Item # 28: Blood concentrations of 400 mg/dL or more
produce dangerous or lethal depression of respiration; usually
fatal.
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Item # 55: The handling of motor vehicles was impaired by
100 mg/100 mL of alcohol in the blood, stupor might result from
300 mg/100 mL, and respiratory failure and sometimes death
from 400 mg or more per 100 mL. '

Item # 56: Guinea pig: inhalation, no signs of intoxication:
6400 ppm, 8 hr; 3000 ppm 64X4hr

Rat: inhalation, no signs of intoxication: 10750 ppm, 0.5 hr;
3260 ppm, 6 hr.
Pharmacokinetics (section of HSDB)
1. Vaporized alcohol can be absorbed through the lung
3. The distribution of alcohol between alveolar air and
blood depends on its speed of diffusion, and its vapor pressure at
the prevailing temp & concentration of alcohol in the lung
capillaries. Empirical determinations have yielded rather different
values for this distribution ratio, but a commonly accepted value
1s 1:2100.

LOLI® available

Freon 114

76-14-2

Source: on-line Envirofacts, Chemical Reference: Scorecard
Human Health Hazard: Suspected neurotoxicant
Hazard Ranking: Less hazardous than most chemicals in 4

ranking systems.

Basic Testing: Lacking carcinogenicity, chronic toxicity,
developmental or reproductive toxicity, &
mutagenicity testing (either not completed
or not publicly available)

Safety & Risk Assessment: Lacking some of the required

data for assessment.

Source: ACGIH TLV / BEI Booklet (1999)
TWA: 1000 ppm (6990 mg/m”)
STEL/C: ------
CVS, narcosis, asphyxiation
A 4 - not classifiable as a human carcinogen

Source: TNRCC
Short-term ESL: 69,900 ug/m’ (10,000 ppb)
Long-term ESL: 6,990 ug/m® (1,000 ppb)

Source: Standard Report (TSCATS DATA)

This source gives an index to various unpublished,
nonconfidential studies. The studies are available through the
EPA ($). Please see hard copy in file. A few have abstracts.
Those that do are presented below (the numbers are used as
abstract identifiers). This same format will be used throughout

the data base.
1. Acute inhalation toxicity was evaluated in dogs that were

exercised on a treadmill for 21 minutes prior to Freon 114
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exposure (concentration levels: 2.5, 5.0, and 10.0% in air for 1 to
16 minutes). No mortality observed. Clinical observations
included bigeminal rhythm and multiple ventricular beats. Gross
necropsy results were not reported. '

2. Dogs exposed to vapor concentrations of 2.5 or 5% for 5
minutes. A control injection of epinephrine preceded exposure to
the compound. After exposure the dogs received a challenge
injection of epinephrine. A marked response (e.g. life-threatening
arrhythmia) following the challenge injection was observed in 8.3
and 58.3% of dogs exposed to the low and high doses. It was
concluded that Freon 114 can sensitize the heart to epinephrine,
and should be classified as an active sensitizing agent.

Source: DHHS- Occupational Health Guideline for
Dichlorotetrafluoroethane (Refrigerant 114)

Respiratory irritant & causes asphyxia at extremely high
concentrations. Exposure to 200,000 ppm for 16 hours was fatal
to dogs, while single 8-hour exposures produced tremors and
convulsions but no fatalities. Repeated exposures at 140,000 to
160,000 ppm for 8 hours caused incoordination, tremors, and
occasionally convulsions, but all dogs survived. At 47,000 guinea
pigs developed respiratory irritation.

Source: TOMES
LOLI ® available

Heptanal

111-71-7

Source: on-line; Envirofacts, Chemical Reference -

Scorecard.

Human Health Hazard: Suspected: Neurotoxicant

Hazard Ranking: Less hazardous than most chemicals in 1

ranking system

Basic Testing: Testing either has not been conducted or the
results are not publicly available on the
following: Carcinogenicity, Chronic
Toxicity, & Developmental or reproductive
toxicity.

Safety & Risk Assessment: Lacking data.

Source: TNRCC
Short-term ESL: 240 ug/m’ (50 ppb)
Long-term ESL: 24 ug/m’ (5 ppb)

Source: Standard Report (TSCATS DATA)
Source lists 4 reports.

Source: on-line, National Toxicology Program: NTP
Chemical Repository.

Genetic Toxicology: Salmonella - negative
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typ. Dose mode specie amount units
LD50 orl rat 14 gm/kg
LD50 orl mus 20 em/kg

SAX Toxicity Evaluation: Mildly toxic by ingestion.
Carcinogenicity: Not available

Mutation Data: Not available

Teratogenicity: Not available

Standards, Regulations, & Recommendations:

OSHA: None

IACGIH: None

INTIOSH: No criteria document

NFPA Hazard Rating: Health (H): None

SOURCE: TOMES

RTECS:
typ dose route specie amount units
LC50 inhalation rat  >18400  mg/m’/4H
LD50 oral rat 3200 mg/kg
LD50 oral mouse 3200 mg/kg
LD50 skin rabbit >5.0 gm/kg

Standard Draize Test: rabbit, eyes, 100 uL; Severe Reaction

Hazardous Substances Data Bank

Gives 6 TSCA test submissions:

1. Evaluated for acute inhalation toxicity in rats with an
average concentration of 4.7 mg/L for 4 hrs. Gives observations
briefly, no dose-response or NOAELSs presented (source is an
EPA doc)

2. Evaluated for dermal sensitization on the forearms of
humans; it was stated that “dosage not indicated”. It was reported
to produce no contact-sensitization (source is an EPA doc)

3. Evaluated for dermal sensitization in the guinea pig. (source
EPA doc)

4. Test substance was considered to be nonmutagenic in mouse
lymphoma forward mutation assay. (EPA doc)

5. Did not consistently increase the reverse gene mutation rates
at concentrations up to 4000 ug/mL (EPA doc)

6. Evaluation for mutagenic activity in liquid cultures of
Saccharomyces cerevisiae found no consistent increase in mitotic
gene conversion (EPA doc)

LOLI® available; data limited

I-Heptene

592-76-7

Source: on-line, Envirofacts, Chemical Reference: Scorecard

Human Health Hazard: not classified as a “recognized” or
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“suspect” human health hazard.
Hazard Ranking: Less hazardous than most chemicals in
1 ranking system.
Basic Testing: Information on whether tests have been
conducted is not available
Safety & Risk Assessment: Lacking required data.

Source: TOMES

HSDB
A study on mutagenic activity using Ames test with Salmonella t.
found heptene to be inactive as a mutagen.

LOLI® available; data very limited

Source: TNRCC
The cas no was not given for this compound; the ESLs were listed

solely under “heptene”
Short-term ESL: 16 ug/m’ (-=--=--=-- ppb)
Long-term ESL: 1.6 TITe700 0 Wl (— ppb)

Hexanal

66-25-1

Source: on-line Envirofacts, Chemical Reference: Scorecard
Human Health Hazard: Not classified as a “recognized” or

“suspect” human health hazard.
Hazard Ranking: Less hazardous than most chemicals in 3

ranking systems.

Basic Testing: Information on whether tests have been

conducted on this chemical is not available.
Safety & Risk Assessment: Lacking required data.

Source: TOMES
RTECS
typ dose  specie route amount units
LCLo rat inhalation 2000  ppm/4H
LD50 rat oral 4890 mgkg
LD50  mammal  oral 3700 mgkg
TDLo rat oral 33600  ug/kg/28D cont.
TDLo rat oral 25200 mg/kg/3W cont.
Skin-Standard Draize Test: rabbit, skin, 500 mg/24H; Mild
Reaction
Skin-Open Draize Test: rabbit, skin, 14178 ug/24H;
Mild Reaction
Eye-Standard Draize Test: rabbit, eye, 500 mg/24H; Mild
Reaction
rabbit, eye, 100 mg/24H; Mild
Reaction

LOLI® available; data limited

1-Hexene

592-41-6

Source: on-line Envirofacts, Chemical Reference: Scorecard

Human Health Hazard: Not specified
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Hazard Ranking: Less hazardous than most chemicals in 1

ranking system.

Basic testing: Lacking tests on carcinogenicity, chronic
toxicity, developmental or reproductive
toxicity, ecotoxicity, mutagenicity, &
neurotoxicity (either not done or information
not publicly available).

Safety & Risk Assessment: Lacking required data.

Source: ACGIH TLV / BEI Booklet (1999)
TWA: 30 ppm
STEL/C: -----
Irritation

Source: TNRCC
Short-term ESL: 70 ug/m® (20 ppb)
Long-term ESL: 7 ug/m’ (2 ppb)
Source: TOMES

RTECS
typ dose specie  route amount  units
LC50 rat inhl 32000 ppm/4H
LD rat oral >10 gm/kg
LD rabbit skin >10 gm/kg

LOLI® available; data limited

Source: Standard Report (TSCATS DATA)
One study listed; abstract unavailable.

c-2-Hexene

7688-21-3

Source: TOMES

Only basic data on health effects (e.g. inhalation or contact
may irritate or burn skin & eyes; fire may produce irritating,
corrosive and/or toxic gases. Vapors may cause dizziness or
suffocation).

LOLI® available; data very limited

t-2-Hexene

4050-45-7

None found at this time; still researching

Hydrofluoric
Acid

7664-39-3

Source: on-line Envirofacts, Chemical Reference: Scorecard

Human Health Hazard:

Suspected: Cardiovascular or blood toxicant; Developmental

toxicant; Gastrointestinal or liver toxicant; Musculoskeletal

toxicant; Neurotoxicant; Reproductive toxicant; Respiratory
toxicant; Skin or sense organ toxicant.

Hazard Ranking: More hazardous than most chemicals
in 4 out of 5 ranking systems. Ranked
as one of the most hazardous
compounds (worst 10%) to human
health.

Basic Testing: Lacking three of eight basic tests (either not
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conducted or are not publicly available)
Safety & Risk Assessment: " Lacking some of the data
required for national
assessment.
Scorecard, however, has an inhalation noncancer risk
value (reference concentration) of 30 ug/m’

Source: on-line, United Air Toxics website (UATW) under
EPA/ Office of Air Quality Planning & Standards (OAQPS)
Hvdrocen Fluoride (and related compounds).

Document gives a hazard summary (acute, chronic, &
reproductive/developmental effects). This substance has not been
classified with respect to potential carcinogenicity by the EPA.

RfC & RfD are at present under review by the EPA.
LC50 Guinea Pigs 3,541 mg/m’

L.C50 monkeys 1,452 mg/m3
LC50 rats 1,044 mg/m’
LC50 rats 280 mg/m’

(for HF 1 ppm = 0.82 mg/m’)

ACGIH TLV, NIOSH REL, OSHA PEL, & MSHA standard - 2.5
3
mg/m

Source: Nordic Expert Group; Jahr, J. (1983) 41. Hvdrogen
fluoride.

Exposure to 2-3 mg/m3 causes slight skin and eye
irritation, for some, also nose irritation. Exposure to less than
1.7 mg/m3 (air) has little or no effect on skin or mucous
membranes. For the establishment of a hygienic standard, they
recommend a sensation of mucous membrane irritation; if no such
irritation occurs, they state that no other negative effects are
likely. A
Also talks briefly on fluorosis (long term exposure (years
may cause bone fluorsis -- no concentrations mentioned).

Source: Berge, et al. (1986). Concentration-time mortality
response relationship of irritant and svstemically acting
vapours and gases.

A re-evaluation of the raw data of previously published
acute inhalation toxicity studies of some volatile industrial
chemicals. Attempting to obtain original.

Source: Dutch expert committee for occupational standards.
(1989). Health-based recommended occupational exposure
limits fro fluorine, hydrogen fluoride and inorganic fluoride
compounds.
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Volunteer study: HF at 2.1,‘mg/m3 in air --no local
immediate effect

HF at 7.0 mg/m3 in air -- “discomfort”

Stated the estimated NAEL is 2,000 ppm (did not say if
was strictly HF or fluorides in general)
Carcinogenicity: At present, the data do not suggest an

increased risk of carcinogenicity

Source: National Institute for Public Health and
Environmental Protection, the Netherlands; Report No
758474010 (1989). Integrated criteria document fluorides.

Insufficient data available to drive a recommended
concentration for fluoride in the ambient air. One study found
effects on pulmonary function at concentrations of 98 ug/m
and higher. Another study found gaseous fluorides up to a
concentration of 16 ug/m’ had no measurable effect on the
lung function of children.

Source: Stavert et al. (1991). Relative acute toxicities of
hydrogen fluoride, hydrogen chloride, and hydrogen bromide
in nose and pseudo-mouth-breathing rats.

Inhalation exposure to 1300 ppm hydrogen fluoride for 30
minutes did not cause any deaths in nose breathing rats. In mouth
breathing rats 25% mortality occurred. Other observations
resulting from the exposure were presented (such as epithelial
necrosis, submucosal necrosis).

Source: Meldrum (1993). Toxicology of substances in relation
to major hazards -- Hydrogen fluoride.

Abstract -- suggests that the “Dangerous Toxic Load”
for hydrogen fluoride, 12,000 ppm/min, be used in risk
analysis.

Source contents are reported to contain toxicological data
that is available on animals and humans; and observations from
single exposure inhalation studies in animals. Details are not
given. Attempts are being made to obtain the source.

Source: Lund et al. (1997). Exposure to hydrogen fluoride:
An experimental studyv in humans of concentrations of
fluoride in plasma, symptoms, and lung function.

The absorption of inhaled hydrogen fluoride was studied by
measuring the concentrations of fluoride in plasma and in the
breathing zone of 20 healthy nonsmoking men (ages 21 to 44
years) during exposure. Three exposure levels and symptoms
discussed. Exposure was for one hour to constant HF
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concentrations that ranged from 0.2 to 5.2 mg/m3 ; symptoms
were only stated as “from the eyes and the upper and lower
airways”. Did mention lung function (forced expiratory volume
& Forced vital capacity), but no specifics given.
Recommendations to keep occupational HF concentrations
well below 2.5 mg/m’ to avoid symptoms.

Source: Dalbey et al. (1998). Acute effects of 10-minute
exposure to hvdrogen fluoride in rats and derivation of a
short-term exposure limit for humans.

A series of inhalation exposures in rats performed. From
the resulting data, it is predicted that an exposure level of 130
ppm for 10 minutes would not result in severe or irreversible
health effects (for most individuals). Irritation is predicted to
occur at this level; reversible effect.

Source: Dalby et al. (1998). Short-term exposures of rats to
airborne hvdrogen fluoride.

Series of acute inhalation exposures: 2 or 10 minutes long;
concentrations ranged from 135 to 8621 ppm. Three additional
exposures at 20 to 48 ppm for 60 minutes performed. Observed
changes were reported to be concentration related and more
pronounced in the major airways near the point of entry.
Exposures of mouth breathing animals for 60 min to 20 or 48
ppm did not result in observable adverse effects.

Source: ACGIH TLV /BEI Booklet (1999)
TWA: -—---
STEL/C: C 3 ppm
Irritation; burns; bone, teeth fluorosis
BEI

Source: DHHS-Occupational Health Guideline for Hydrogen
Fluoride

NIOSH has recommended that the PEL be changed to 2.5
mg/m3 averaged over a work shift not to exceed 10 hours/day, 40
hours/week, with a ceiling level of 5 mg/m’ averaged over a 15
minute period.

Animals repeatedly exposed to 17 ppm showed damage to
the lungs, liver, and kidneys, but at 8.6 ppm there was only
occasional lung injury.

In human subjects, 120 ppm was the highest concentration
that could be tolerated for 1 minute because of the onset of
conjunctival and respiratory irritation with stinging of the skin.
Repeated experimental human exposures to 2 ppm for 6 hours
daily caused a slight stinging of the eyes and skin of the face, with

35



nasal irritation. Repeated exposurés to low concentrations at
work may produce chronic irritation of the nose, throat, and

bronchi.

Source: TNRCC

** (3 hr)

Short-term ESL: 4.9 ug/m® (3.5 ppb)
Long-term ESL: 0.5 ug/m’ (0.35 ppb)

The ** signifies that this constituent has “disaster potential”. The
3 hr” for this constituent designates that the short-term ESL is
averaged over 3 hours (instead of the usual 1), and the long-term
ESL is for evaluation from the standpoint of effects on vegetation.
This constituent is to be evaluated only for its contribution to total
hydrogen fluoride.

Source: TOMES

RTECS

Various acute toxicity doses given, following are a selected
few:
TCLo: man, inhalation, 100 mg/m’/1M
TDLo: man, oral, 143 mg/kg
LCLo: human, inhalation, 50 ppm/30M
LDLo: rat, intraperitoneal, 25 mg/kg
1.C50: rat, inhalation, 1276 ppm/1H
L.C50: guinea pig, inhalation, 4327 ppm/15M
LC50: monkey, inhalation, 1774 ppm/1H

[rritation: Eye -Standard Draize Test: Human, 50 mg; Severe

Reaction

Reproductive effects:

TCLo: rat, inhalation, 470 ug/m3/4H; duration, 1-22 D of
pregnancy (toxic effects: pre-implantation & post-implantation
mortality)
TCLo: rat, inhalation, 4980 ug/m’/4H, 1-22 D of pregnancy (toxic
effects: fetal death)

Standards & Regulations:

'Various ones listed; a selected few follow:

Lowest

OEL - Denmark: TWA 2 ppm (1.6 mg/m’ )

OEL - Hungary & Poland: TWA 0.5 mg/m’

OEL - Switzerland: TWA 1.8 ppm (1.5 mg/m’); STEL 3.6 ppm (3

mb/m )

Others
OEL - Australia, Belgium, France, Germany, Japan, Russia, The
Netherlands, The Philippines, Turkey, United Kingdom, OSHA:
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TWA 3 ppm

Meditext - Medical Manaoement

Death has occurred after ingestion of 1.5 g of HF
(concentration unknown) within 6.5 hours of ingestion.

Estimates of the lowest lethal inhalation concentrations
range from 50 to 250 ppm for 5 minute exposure and are
based on accidental, voluntary and occupational exposure
information. :

Reprotext System

Repeated exposure to airborne concentrations of 3 ppm
or less could be tolerated with no apparent ill effects for 6
hr/day for up to 50 days; redness of the skin and irritation
and burning of the eyes and nose were noted at airborne
concentrations between 3 ppm and 4.7 ppm. No significant
changes in pulmonary function occurred with occupational
exposure to airborne levels averaging 1.03 ppm.

HF has been reported to cause chromosome aberrations in
bone marrow cells when inhaled by rats at an airborne
concentration of 1 mg/m’® 6 hours daily for one month.

Chromosome aberrations in bone marrow cells of rats
exposed to 1 mg/m’ (length of time not specified).

In female rats, concentrations of 0.1 or 0.2 mg/m
increased preimplantation deaths and was embryotoxic and
teratogenic at the higher dose, while no effects were observed
at a concentration of 0.0025 mg/m’.

HSDB
Various human toxicity & non-human toxicity excerpts
were given. A select few are presented below:

“Dose-effect relations: 3 ppm; good warning properties.
MAC 8 hours, 10 ppm MAC 0.5 - 1 hour, 30 ppm sour taste
smarting eyes, 60 ppm; burn pain may be delayed up to 1
hour. Apparent irritation of nose, and eyes, 120 ppm
irritation of skin, respiratory; vapors can cause ulcers of
respiratory tract 50 - 250 ppm dangerous with short exposure,
1500 ppm fatal to animals in tract, 5-minutes; concentration
of 50-250 ppm can be dangerous even for brief exposures.”

Gas is potentially corrosive @ 20 ppm & can be
tolerated for 1 min @ 120 ppm but is irritating.

Inhalation of the fumes of concentrated (60 to 100%)
solution results in oropharyngeal irritation, coughing, and retro
sternal burning. More severe exposures may produce laryngeal
edema, bronchospasm, and pulmonary edema.

Guinea pigs and rabbits died within 5 min when they
inhaled air containing 1500 mg/m®. All animals exposed to 500
mg/m’ for 15 min or more showed swns of weakness and 11l-
health; concentration below 100 mg/m’ could be tolerated for 5
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hours without causing death.

Rabbits & guinea pigs: at concentrations of not more than
50 mg/m’ HF induced coughing; inhaled in greater
concentrations, respirations slowed and discharge from nose &
cyes.

Repeated inhalation of 17 ppm resulted in damage to the
lungs, liver, and kidneys of animals, but similar inhalation of
8.6 ppm failed to elicit significant pathologic change in these
tissues.

Acute effects experienced by rabbits and guinea pigs
exposed to concentrations of 24 - 8,000 mg/m3 for periods
ranging from 41 hr to 5 minutes were presented. Evidence of
eye and respiratory tract irritation was noticeable in all
animals at all concentrations, although for those animals
exposed at 50 and 24 mg/m3 for 5-15 minutes, signs were mild
and not immediate. See original source for more details; no
NOAELSs found.

Thirty day exposures of 5 lab species to levels that
“bracketed the maximal and minimal effects....8.6 and 30 ppm in
6 hour, daily exposures.” Exposure at the higher concentration
was lethal to all the rats and mice, but not to guinea pigs, rabbits,
and dogs. Among the surviving animals, the rabbits showed a
slight reduction in body weight, the dogs were apparently
unaffected, and the guinea pigs began to lose weight after the
third week of exposure. Exposure at 8.6 ppm for 6 hr/day failed
to alter significantly normal weight gains in any of the animals
except rabbits.

LOLI® available

Source: Standard Report (TSCATS DATA)
Source lists several reports.

Indan

496-11-7

Source: on-line Envirofacts, Chemical Reference: Scorecard.
Human Health Hazard: Not classified as a “recognized” or
“suspect” human health hazard.
Hazard Ranking: More hazardous than most chemicals in
3 out of 3 ranking systems.
Basic Testing: Information on testing not available
Safety & Risk Assessment: lacking required data.

Source: TOMES
RTECS
LDLo: rat, oral, 5 gm/kg

Indene

95-13-6

Source: ACGIH TLV /BEI Booklet (1999)
TWA: 10 ppm (48 mg/m’)
STEL/C: --—---

Irritation, liver, kidney
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Source: Standard Report (TSCATS DATA)
Source lists 1 report.

Source: TNRCC
Short-term ESL: 71 ug/m’ (15 ppb)
Long-term ESL: 7.1 ug/m’ (1.5 ppb)

Source: TOMES
RTECS
LC50: rat, inhalation, 14 gm/m’
LD50: rat, route unreported, 2300 mg/kg
LD50: mouse, route unreported, 1800 mg/kg
LD50: mammal, oral, >5 gm/kg
TCLo: rat inhalation, 3 mg/m’/24H/15W continuous

Standards & Regulations:

OEL - Australia, Belgium, Denmark, Finland, France,
Switzerland, The Netherlands, United Kingdom, & U.S. : TWA
10 ppm (45 mg/m’)

STEL for Finland 20 ppm (95 mg/m")
STEL for United Kingdom 15 ppm (70 mg/m’)

HSDB

Non-Human Toxicity Excerpts:

Liver damage & occasionally splenic & renal injury
were found in rats exposed to 800-900 ppm for 6, 7-hr periods.
Severe hemorrhagic liver necrosis occurred in some rats;
histologic changes in the kidneys consisted of focal necrosis
resembling small infarcts. No changes in blood constituents or in
the adrenals, pancreas, pituitary, ovaries, or testes were found.
No specific NOAELSs or dose response information presented in
this source. (original reference is ACGIH, 1991)

Adult rabbits tolerated 1 g in a single, oral dose with no
evidence of systemic toxicity.

Fatty livers and fatalities resulted when 1 g was injected
sc in rats.

Rats subjected for 105 days to fumes in 0.6 & 0.15
mg/m did not show any hygienically s1gn1ﬁcant changes; no
evidence of t0x1c1ty was observed at 0.6 mg/m At3 mg/m
an increase in urinary sulfate index & cholinesterase activity &
decrease in catalase activity. Hemodynamic changes were
observed in viscera.

No local cutaneous or generalized systemic toxicity
developed from painting the shaved skin of rats one to eight
times with 0.1 mL of indene liquid. Guinea pigs were
similarly unaffected by three appllcatlons of 0.5 mL of indene.
TDLo: rat, inhalation, 200 mg/m’ , approximately 42 ppm
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TD: rat, inhalation, 800-9QQ ppm for 7H/6D -- liver
damage, some renal and splenic injury.

LOLI® available

[sobutane

75-28-5

Source: Envirofacts, Chemical Reference: Scorecard.
Human Health Hazard: Suspected Neurotoxicant
Hazard Ranking: Less hazardous than most chemicals in 1

ranking system.

Basic Testing: Lacking tests on carcinogenicity,
developmental or reproductive toxicity, &
ecotoxicity.

Safety & Risk Assessment: Lacking data for national

requirements.

Source: TNRCC
Short-term ESL: 4845 ug/m® (-------- ppb)
Long-term ESL: 484.5 ug/m® (------- ppb)

Source: Standard Report (TSCATS DATA)
Source lists several reports; abstracts unavailable.

Source: NIOSH Appendices to On-line NIOSH Pocket Guide

to Chemical Hazards
Recommended exposure limits (not in effect)

TWA 800 ppm (1900 mg/m”)

Source: TOMES

RTECS
typ dose specie route amount units
LCLo mouse inhl 1041 g:m/m3 /2H
LC50 rat inhl 57 pph/15M

Standards & regulations:

OEL - Germany: TWA 1000 ppm (2350 mg/m’ )Jan 1993

OEL - Switzerland: TWA 800 ppm (1900 mg/m”) Jan 1993

OFEL - United Kingdom: TWA 600 ppm (1430 mg/m’); STEL
750 ppm

HazardText ® Hazard Management
6.1 Minimum Lethal Exposure

Inhalation exposure to a concentration of 350,000 ppm
(35%) caused death in 60% of exposed mice, and concentrations
of 520,000 ppm (52%) were lethal to 100 % of exposed mice in a
28 minute period. Exposure to concentrations of 550,000 ppm
(55%) was lethal in dogs.

6.2 Maximum Tolerated Exposure
Exposure of normal Volunteer subjects to concentrations of
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1,000 ppm for 8 hours or to 500 me for 8 hrs daily, 5 days/week
did not produce any subjective or abnormal physiological effects.
Exposure to a 25% concentration each of isobutane, n-
butane, n-pentane, and isopentane at concentrations ranging from
4 to 4,437 ppm 6 hrs daily, 5 days/week, for 3 weeks did not
produce any nephrotoxicity in rats.

No deaths were observed in mice exposed to isobutane in
concentrations of 350,000 ppm (35%)

Mice were lightly anesthetized after exposure to isobutane
in concentrations of 150,000 to 230,000 ppm (15 to 23%). In
dogs, inhalation exposure to concentrations of 450,000 ppm
(45%) caused anesthesia.

A decreased myocardial threshold to the arrhythmogenic
effects of injected epinephrine was seen in dogs and mice exposed
to 50,000 ppm (5%) and 200,000 (20%), respectively. Serious
ventricular arrhythmias were noted in dogs exposed to 150,000 to
900,000 ppm (15 to 90 %) concentrations of isobutane when
epinephrine was injected.

In anesthetized monkeys, inhalation in concentrations of
50,000 to 100,000 ppm (5 to 10%) caused tachycardia, cardiac
arrhythmias, a decreased cardiac output, and hypotension.

Subchronic exposure (90 days) to a consumer product
containing 22 % isobutane caused no pathological effects in
rabbits. Monkeys exposed for 90 days to 4,000 ppm of isobutane,
or to an aerosol spray containing 65 % combined isobutane and
propane also showed no pathological effects.

LC50 (inhl) mouse: 520,000 ppm for 2H.

Hazardous Substances Data Bank

Human Toxicity Excerpts:

1. Human volunteers, exposed to 2500 or 1000 ppm for 1 min
to 8 hr and 500 ppm for 1 to 8 hr/day for 10 days showed no
deleterious effects.

2. Toxicologically, the vapor exerts no effect on skin and eyes,
except as a liquid in direct contact, where it produces chemical
burns.

3. Exposure to isobutane (250, 500 or 1000 ppm) for periods
of 1 min to 8 hr produced no untoward physiological effects as
determined by methods which include serial EKGs & continuous
monitoring of modified V5 by telemetry.

4. No untoward effects were observed in eight adults, males
and females, exposed to 250 -1000 ppm in controlled-
environment chamber for periods of 1 min, 2 min, 1 hr, 2 hr, & 8
hr. Also no untoward effects occurred after chronic exposures to

500 ppm.

Source also gives some non-human toxicity excerpts. Some| .
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of which follow: .

In the mouse it is a CNS depressant at 15% in 60 min and at
23% in 26 min. At 22 to 27 % it is anesthetic in the mouse in 8.7
min. but caused respiratory arrest in 15 min.

In the dog, anesthesia occurs at 45% in 10 min.

Exposure of rats to a blend containing 25% each of n-
butane, n-pentane, isobutane, and isopentane by inhalation at
concentrations of 0, 44, 434, or 4437 ppm for 6 hr/day, 5