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PREFACE

This publication documents the criteria and information sources that have been used by
the National Institute for Occupational Safety and Healh (NIOSH) to. determine
immediately dangerous to life or health concentrations (IDLHs). IDLHs were originally
determined for 387 substances in the mid-1970's as part of the Standards Completion
Program (SCP}, a joint project by NIOSH and the Occupational Safety and Health
Adminisiration (OSHA), for use in assigning respiratory protection equipment. NIOSH is
currently evaluating the scientific adequacy of the criteria and procedures used during the
SCP for establishing IDLHs. In the interim, the IDLHs have been reviewed and, (if
appropriate) revised. [n this document, IDLHs are listed with the basis and references for
the current values as well as with the original IDLHs and their documentation (as
paraphrased from the SCP draft technical standards).
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ABBREVIATIONS

A1 " confirmed human carcinogen (ACGIH)

A2 suspected human carcinogen (ACGIH)

A3 animal carcinogen {(ACGIH)

Ad not classifiable as a human carcinogen (ACGIH)

A5 not suspected as a human carcinogen {ACGIH}

ACGIH American Conference of Governmentat Industrial Hygienists

AlHA American Industnal Hygiene Association

CAS Chemical Abstract Service

CF correction factor for LC data

CFR Code of Federal Regulations

EEGL emergency exposure guidance level (NRC)

ERPG emergency response planning guideline {AIHA)

IDLH immediately dangerous to life or health concentration value

i.p. intraperitoneal

LV. intravenous

kg kilogram

LC lethal concentration

LCs concentration causing death in 50%

LG, lowest concentration causing death

LD lethal dose

LDg, dosage causing death in 50%

LD, lowest dosage causing death

LEL lower explosive limit

mg/kg milligrams per kilogram of body weight

mg/m?® milligrams per cubic meter of air

mmHg millimeters of mercury {pressure measurement}

mppcf millions of particies per cubic foot of air

NIOSH National Institute for Occupational Safety and Health

NRC National Research Council

OSHA Occupational Safety and Health Administration

PEL permissibie exposure (imit (OSHA)

ppm parts per million parts of air

RDsg, concentration producing a 50% decrease in respiratory rate following a
10-minute exposure

REL recommended exposure limit (NIOSH}

5.C. subcutaneous

SCP Standards Completion Program {NIOSH/OSHA)

SPEGL short-term public emergency guidance level (NRC})

STEL short-term exposure limit

TC,, lowest concentration resulting in a toxic effect

D, lowest dose resulting in a toxic effect

TLY threshold limit value (ACGIH)

TWA time-weighted average
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INTRODUCTION

The “immediately dangerous to life or health air concentration values (IDLHs)" used by the
National Institute for Occupational Safety and Health (NIOSH) as respirator selection criteria were
first developed in the mid-1970's. The Documentation for Immediately Dangerous ta Life or
Health Concentrations (IDLHSs) is a compilation of the rationale and sources of information used

by NIOSH during the original determination of 387 IDLHs and their subsequent review and
revision in 1994. '

Background
immediately Dangerous to Life or Health Conditions and Respirator Selection

The concept of using respirators to protect workers in situations that are immediately dangerous
to life or health was discussed at least as early as the 1940's. The following is from a U.S.
Pepartment of Labor bulletin:

The situations for which respiratory protection is required may be designated as, (1)
nonemergency and {2) emergency. Nonemergency situations are the more or less
normal ones that invelve exposure to atmospheres that are not immediately
dangerous to heaith and iife, but will produce marked discomfort, sickness,
permanent harm, or death after a prolonged exposure or with repeated exposure.
Emergency situations are those that involve actual or potential exposure to
atmospheres that are immediately harmful and dangerous to health or life after
comparatively short exposures. [Yant 1944)]

The QOccupational Safety and Health Administration (OSHA) defines an immediately dangerous
to life or health concentration in their hazardous waste operations and emergency response
regulation as foliows:

An atmospheric concentration of any toxic, corrosive or asphyxiant substance that poses
an immediate threat to life or would cause irreversible or delayed adverse health effects
or would interfere with an individual's ability to escape from a dangerous atmosphere.
[29 CFR" 1910.120]

In the OQSHA regulation on permit-required confined spaces, an immediately dangerous to life or
health condition is defined as follows:

Any condition that poses an immediate or delayed threat to life or that would cause
irreversible adverse health effects or that would interfere with an individual's ability to
escape unaided from a permit space. Note: Some materals—hydrogen fluoride gas and
cadmium vapor, for example—may produce immediate transient effects that, even if severe,

‘Code of Federal Regulations



may pass without medical attention, but are followed by sudden, possibly fatal collapse
12-72 hours after exposure. The victim “feels normal” from recovery from transient effects
until collapse. Such materials in hazardous quantities are considered to be "immediately
dangerous to life or health.” [29 CFR 1910.146]

As part of their current respiratory protection standard [29 CFR 1910.134(e)], OSHA requires that
a standby person be present with suitable rescue equipment when self-contained breathing
apparatus or hose masks with blowers are used in atmospheres immediatety dangerous to life or
health. Furthermore, persons using air-line respirators in atmospheres immediately hazardous
to life or health must be equipped with safety hamesses and safety lines for lifting or removing
workers from hazardous aimospheres.

The Standards Completion Program

In 1974, NIOSH and OSHA jointly initiated the development of occupational health standards
consistent with Section 6(b} of the Occupational Safety and Health Act of 1970 for substances
with then-existing OSHA permissible exposure limits (PELs). This joint effort was called the
Standards Completion Program {SCP) and involved the cooperative efforts of personnel from
various divisions within NIOSH and OSHA, and several contractors. The SCP developed
387 substance-specific draft standards with supporting documentation that contained technical
information and recommendations needed for the promulgation of new occupational health
regulations. Although new standards were not promulgated at that time, these data became the
original basis for the NIOSH/OSHA QOccupational Health Guidelines for Chemical Hazards
[NIOSH/OSHA 19881].

As part of the respirator selection process for each draft technical standard, an IDLH was
determined. The definition for an IDLH that was derived during the SCP was based on the
definition stipulated in 30 CFR 11.3(t). The purpose for establishing this IDLH was to determine
a concentration from which a worker could escape without injury or without irreversible health
effects in the event of respiratory protection equipment failure {e.g., contaminant breakthrough
in a cartridge respirator or stoppage of air flow in a supplied-air respirator) and a concentration
above which only "highly reliable” respirators would be required. In determining IDLHs, the ability
of a worker to escape without loss of life or imeversible health effects was considered along with
severe eye or respiratory irritation and other deleterious effects (e.g., disorientation or
incoordination) that could prevent escape. Although in most cases, egress from a particular
worksite could occur in much less than 30 minutes, as a safety margin, IDLHs were based on the
effects that might occur as a consequence of a 30-minute exposure. However, the 30-minute
pericd was NOT meant to imply that workers should stay in the work environment any longer than
necessary following the failure of respiratory protection equipment; in fact, EVERY EFFORT
SHOULD BE MADE TO EXIT IMMEDIATELY!

IDLHs were detemmined for each substance during the SCP on a case-by-case basis, taking into
account the toxicity data avaitable at the time. Whenever possibie, IDLHs were determined using
health effects data from studies of humans exposed for short durations. However, in most
instances, a lack of human data necessitated the use of animal toxicity data, When inhalation
studies of animals exposed for short durations {i.e., 0.5 to 4 hours) were the only health effects
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data available, IDLHs were based on the lowest exposure causing death or irmreversible heaith
effects in any species. When lethal dose (LD) data from animais were used, IDLHs were
estimated on the basis of an equivalent exposure to a 70-kg worker breathing 10 cubic meters of
air.

Since chronic exposure data may have little relevance to acute effects, these types of data were
used in determining |DLHs only when no acute toxicity data were available and only in conjunction
with competent scientific judgment. in a number of instances when no relevant human or animat
toxicity data were available, IDLHs were based on analogies with other substances with simitar
toxic effects.

Discussion of Original IDLHs

The basis for each of the 387 IDLHs determined during the SCP were reviewed and paraphrased
from the individual draft technical standards for this publication. Also included is a complete listing
of references cited in the SCP; in many cases where only secondary references were cited, the
original sources have also been added. Whenever available, the references (secondary and
primary) were obtained to verify the information cited in the SCP. However, a few of the original
references such as personal communications and foreign reports couid not be located.

Although 387 substances were originally inciuded in the SCP, IDLHs were not specifically
determined for all of them. The published data at that time for 40 of these substances (e.g., DDT
and triphenyl phosphate) showed no evidence that an acute exposure to high concentrations
would impede escape or cause any ireversibie heaith effects following a 30-minute exposure and
the designation "NO EVIDENCE" was used in the listing of IDLHs. For all of these substances,
respirators were selected on the basis of assigned protection factors. For some {e.g., copper
fume and tetryl), an assigned protection factor of 2,000 times the PEL was arbitrarily used to
determine the concentration above which oniy the "most protective” respirators were permitted.
However, for most particulate substances for which evidence for establishing an IDLH did not exist
{e.g., ferbam and oil mist), the use of an assigned protection factor of 2,000 would have resulted
in the assignment of respirators at concentrations that were not likely to be encountered in the
occupational environment. In addition, exposure concentrations greater than 500 times the PEL
for many airbome particulates could result in exposures that would hamper vision. Therefore, it
was decided as part of the SCP {and dunng the review and revision of the IDLHs) that for such
particulate substances, only the "most protective” respirators would be permmnitted for use in
concentrations exceeding 500 times the PEL.

IDLHs could not be determined during the SCP for 22 substances (e.g., bromoform and calcium
oxide) because of a lack of relevant toxicity data and therefore the designation "UNKNOWN" was
used in the IDLH listing. For most of these substances, the concentrations above which only the
"most protective” respirators were allowed were based arbitrarily on assigned protection factors
that ranged from 10 to 2,000 times the PEL, depending on the substance.



There were also 10 substances (e.g., n-pentane and ethyl ether) for which it was determined only
that the IDLHs were in excess of the lower explosive limits {LELs). Therefore, the LEL was
selected as the IDLH with the designation "LEL" added in the IDLH listing. For these substances,

only the "most protective” respirators were permitted above the LEL in the SCP draft technical
standards.

For 14 substances {e.g., beryllium and endrin}, the IDLHs determined during the SCP were
greater than the concentrations permitted based on assigned respiratory protection factors. In
most instances the IDLHs for these substances were set at concentrations 2,000 times the PEL.

Current NIOSH Use of IDLHs

The current NIOSH definition for an immediately dangerous to life or health condition, as given
in the NIOSH Respirator Decision Logic [NIOSH 1987), is a situation "that poses a threat of
exposure o airbome contaminants when that exposure is fikely to cause death or immediate or
delayed permanent adverse health effects or prevent escape from such an environment.” It is
also stated that the purpose of establishing an iDLH is to "ensure that the worker can escape from
a given contaminated environment in the event of failure of the respiratory protection equipment.”
The NIOSH respirator decision logic uses an iDLH as one of several respirator selection criteria.
tnder the NIOSH respirator decision logic, "highly reliable” respirators {i.e., the most protective
respirators) would be selected for emergency situations, fire fighting, exposure to carcinogens,
entry into oxygen-deficient atrnospheres, entry into atmospheres that contain a substanca at a
concentration greater than 2,000 times the NIOSH REL or OSHA PEL, and for entry into
immediately dangerous to life or heaith conditions. These "highly reliable" respirators include
either a seif-contained breathing apparatus (SCBA) that has a fuil facepiece and is operated in
a pressure-demand or other positive-pressure mode, or a supplied-air respirator that has a fult
facepieca and is operated in a pressure-demand or other positive-pressure mode in combination
with an auxiliary SCBA operated in a pressure-demand or other positive-pressure mode.

When the IDLHs were developed in the mid-1970's, only [imited toxicological data were available
for many of the substances. NiOSH has recently requested information on the current uses of
IDLHs in the workplace and on the scientific adequacy of the cniteria and procadures originally
used for establishing them [Federal Register, Volume 58, Number 229, p. 63379, Wednesday,
December 1, 1993]. The information received in response to the Federal Register announcement
is being evaluated and will be used to establish future actions conceming IDLHs. In the interim,
however, NIOSH decided to review the existing IDLHs, and revise them as appropriate.

This document includes iDLHs for 85 substances (e.g., benzene and methylene chioride)}
determined by NIOSH to meet the OSHA definition of "potential occupational carcinogen” as given
in 29 CFR 1980.103. For all of these substances, except ethylene oxide and crystalline silica,
NIOSH recommends that the "most protective” respirators be wom by workers exposed at
concentrations above the NIOSH REL, or at any detectable concentration when there is no REL.
For ethylene oxide and crystalline silica, NIOSH recommends that the "most protective"
respirators be worn in concentrations exceeding 5 ppm and 25 mg/m?, respectively [NIOSH 1988,
1894).



Revised Criteria for Determining IDLHs

The criteria utilized to determine the adequacy of existing IDLHs were a combination of those
used during the SCP and a newer methodology developed by NIOSH. These criteria form a tiered
approach with acute human toxicity data being used preferentially, followed next by acute animal
inhalation toxicity data, and then finally by acute animal oral toxicity data to determine an updated
IDLH. When relevant acute toxicity data were insufficient or unavailable, then the use of chronic
toxicity data or an analogy to a chemical with simiiar toxic effects was considered. In order to
facilitate the revision process, secondary toxicological data were primarily used. Once a
preliminary iIDLH was developed, it was compared to the existing 1IDLH and to several other
factors (e.g., existing short-term exposure guidélines and lower explosive limits).

The following "hierarchy” was foliowed to develop a “preliminary” value for the revised IDLH:

A. Human acute toxicity data were used if sufficient to determine a concentration that for
up to 30 minutes does not cause death, serious or ireversible heaith effects, or does
not impair or impede the ability to escape.

B. Animal acute lethal concentration {LC) data were considered next. The only animal
iethal concentration data used invoived mammals; the vast majority of the data was
from studies of rats, mice, guinea pigs, and hamsters. It was decided to generally use
the lowest reliable LC data, with LC,, data preferred. If acute LC data determined
during a 30-minute period wete not available, then the data, based on a study by
ten Berge et al. [1986), were "adjusted” to an equivalent 30-minute value using the
following retationship:

t

K
Adjusted LC,, (30 minutes)= LC,f) (ﬁ) n

where: LC(t) = LC,, determined over t hours
n = constant*

*Note: ten Berge et al. [1986] determined the relationship shown above based on
expermental data. The constant "n" was determined by ten Berge et al. to be less
than 3.0 for 18 of the 20 substances studied. Afthough the individual "n" vaiues
determined by ten Berge et al. [1886] were utilized when applicable during the
review and revision of the original IDLHSs, as a conservative estimate, an "n" = 3.0
was assumed when "adjusting” the LC data to 30 minutes for all other substances.



This equation with an "n" = 3.0 results in the following correction factors:

t(hours) correction factor

@O PN O
4, ]

|8

o

The LC values {after "adjusting" if necessary to 30 minutes) were divided by a safety
factor of 10 to determine a "preliminary” IDLH for comparison purposes.

Animal [ethal dose {LD} data were considered next. As was the case with the lethal
concentration data, the only animal lethal dose data used involved mammais; the vast
majority of the data were from studies of rats, mice, guinea pigs, and hamsters. It was
decided to generally use the Jowest LD data with oral LD, data preferred. The LD
data was used o determine the equivalent total dose to a 70-kg worker and, as was
done during the SCP, the air concentration containing this dose was determined by
dividing by 10 cubic meters. [Note: A worker breathing at a rate of 50 liters per
minute for 30 minutes would inhale 1.5 cubic meters of air.}] A "preliminary" IDLH for
comparison purposes was determined by dividing these air concentrations by a safety
factor of 10,

Chronic toxicity data were considered if no relevant acute toxicity data existed.
However, the fact that chronic exposures may have limited relevance to acute effects
was taken into consideration.

When relevant toxicity data applying specifically to the chemicals in question were
lacking, and if it was determined to be justified, then analegies to substances with
similar acute toxic effects were considered.

All "preliminary” IDLHs derived during this update were checked against the following
factars prior {o establishing the final "revised” IDLH: ‘

1. Lower explosive limit {LEL): 1t was decided to restrict the "routine" entry into
a possible explosive atmosphere to concentrations no greater than 10% of the
LEL. [Note: SCP-derived IDLHs were set at 100% of the LELs if there were
na known serious health hazards below these values. However, OSHA
considers concentrations in excess of 10% of the LEL to be a hazardous
atmosphere in confined spaces [29 CFR 1910.146(b)}.]



2. RDg, data: An RD,, is defined as the 10-minute exposure concentration
producing a 50% respiratory rate decrease in mice or rats and can be used to
estimate severe respiratory imitation. Prolonged exposure to an RD,,
concentration has been shown to produce respiratory tract lesions consistent
with irritation [Alarie 1981; Buckley et al. 1984].

3. Other short-term exposure guidelines such as the American Industrial Hygiene
Association's emergency response planning guidelines (ERPGs) and the
National Research Council's emergency exposure guidance levels (EEGLs)
and shori-term public emergency guidance levels (SPEGLs), and occupational
exposure standards or recommendations such as OSHA PELs, NIOSH RELs, -
or the American Conference of Govemmenta! industrial Hygienists (ACGIH)
TLVs.

4. Based on the NIOSH respirator decision logic, the revised IDLHs could not be
greater than 2,000 times the NIQOSH REL {or OSHA PEL).

5. The revised IDLHs wouid not be greater than the original IDLHs derived during
the SCP.

Anyone who is aware of additional published data that may affect the IDLHs determined for
particular substances is encouraged to make this information avaifabie to NIOSH. All data will be
reviewed and consideration will be made regarding subsequent revision of the IDLHs.
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Acetaldehyde

CASnumber ........... ... ... .. . ... 0. 75070

NIOSHREL ......... .. ... ... i i, None established; NJOSH considers acetaldehyde tobe a
potential occupational carcinogen as defined by the OSHA
carcinagen policy [256 CFR 1990}

Curent OSHAPEL ...................ooiiinnns 200 ppm (360 mg/m®) TWA

1989 OSHAPEL ........ ..ot 100 ppm {180 mg/m*) TWA, 150 ppm (270 mg/m® STEL
19931884 ACGIHTLY .......................... 25 ppm (45 mg/m®) CEILING, A3

Descriptionofsubetance . . ...................... Colortess liquid or gas {above 69°F) with a pungent, fruity odor.
LEL e 4.0% {10% LEL, 4,000 ppm}

Orginat (SCPYIDLH . ...............ccciiirnnn.. 10,000 ppm

Basis fororiginal {SCP}IDLH .................... The chosen IDLH is basad on the stataments by Patty [1963]

and ACGIH 1871} that all rats survived a 4-hour exposure lo
£.000 ppm, but all rats died from a 16,000 ppm exposure

{Smyth 1656).
Short-tarm exposurs guideiines ... ............... Nons deveioped
ACUTE TOXICITY DATA
Lethal concerntration deta:
LC,, Lc,, Adjusted 0.5-hr Derlved
Species Refersnce {ppm) {ppm) Time LC {CF} valua
Rat Appeiman et al. 1582 13,900 | ----- 4 hr 26,000 ppm (2.0} 2,600 ppm
Hamater Feron 197% 17,000 ] ==--- & hr 34,000 ppm (2.0} 3,400 ppm
Rat Skog 1950 20,000 | ----- 30 min | 20,000 ppm {1.C} 2,000 ppm
Rat Skog 1850 20,536 | e---- 30 win | 26,536 ppm {1.0) 2,054 ppm
Otheranimaldata ..............c.cooiiiiireroen, RD,, {mouse}, 4,948 ppm [Alarie 1581},
Humandata ... ...... . ... ... ... . ... None relevant for use in detarmining the revised (DLH.
Revised IDLH: 2,000 ppm
Basis for revised IDLH: The revised IDLH for acetaldehyde is 2,000 ppm based on acuts inhalation toxicity data in
animais [Alarie 1981, Skog 1950]. Note: NIOSH recommends as part of its carcinogen policy that the "most protective”
respirators be womn for acetaldehyde at any detectable concentration.]

REFERENCES:

1. ACGIH[1671). Acetaldehyde. In: Documentation of the threshold limdt values for substances in workroom air. 3rd ed.
Cincinnati, OM: American Confetence of Govemmental Industrial Hygienists, pp. 1-2.

2. Alarie Y [1881). Dose-response analysis in animaf studies: prediction of human responses. Environ Heafth Persped
42:8-13.

3. Appeiman LM, Woutersen RA, Feron V.J [1682]. inhalation toxicity of acetakdehyds in rata. 1. Acute and subchronic
studies. Toxicology 23(4).283-307,

4. Feron VS [1878]. Effects of axposure to acataldehyde in Syrian hamaters sirritanecusly treated with benzo{ajpyrene or
diathylnitrosamine. Prog Exp Tumor Res 24.162-178.

5. Patly FA, od. [1983]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. It Taxicology. New York, NY: Interscience
Publishers, Inc., p. 1967.

6. Skog E[1950]. A toxicological investigation of iower aliphatic aldehydes. [ Toxicity of formaidehyde, acetaldehyde, and
butryaldehyde; as well as ecrolein and crotonakiehyde. Acta Pharmacol Toxicol 8{4):209-316.

7. Smyth HF Jr [1956]. improved cormmunication: hygienic standards for daily inhalation. Am ind Hyg Assoc Q
17(2).128-185.



Acetic acid

CASnumber ... .. ...... ... ... ... 64-19-7

NIOSHREL .........covvriiiiiiii e 10 ppm {25 mg/m™ TWA, 15 ppm {37 mg/m?} STEL
Current OSHAPEL .........coiiiiinninnnns. 10 ppm {25 mg/m*} TWA

1980 OSHAPEL ... .. ... ... .. ... ' Same as current PEL

19931984 ACGIHTLY ................... e 10 ppm (25 mg/m™y TWA, 15 ppm {37 mg/m™ STEL
Descriptionofsubstance . . ...................... Colorless liguid or crystals with a sour, vinegar-like odor.
LEL L e 4.0% (10% LEL, 4,000 ppm)

Orginal {SCPYIDLM ............... .. ... ........ 1.000 ppim

Basis fororiginal (SCPYIDLH .................... The chosen IDLH is based on the statemant by Patty {1963] that
Ghiringhelli and DiFabio {1947] determined a 1-hour LGy, of
about 5,000 ppm for guinea pigs and mice. AIHA [1872]
reported that 1 of 8 rats died following a 4-haur exposure to
16,000 ppm {Smyth et al. 1951]. However, tha Standards
Completion Program Respirator Commities felt that a worker
might have difficulty escaping from 5,000 ppm due fo the
irritation effects, and reduced the IDLH to 1,000 ppm to aliow
escape without injury. According to AIHA [1872], workers have
repeatedly sustained axposures up to about 200 ppm,

Short-term exposure guidelines ... .. ... ........ None developad

ACUTE TOXICITY DATA

Lethal concentration data:

LCx LC,, Adjusted 0.5-hr Derlved
Species Refersnce {ppm} {ppm} Time LC{CF} value
Mougse Ghirlnghelll and DiFabia 1957 S,620 | -e--- 1 hr 7,025 ppm {1.25}) 703 ppm
Rat Smyth 1956 6,000 | ----- 4 hr | 32,000 ppm {2.Q) 3,200 ppm
Otheranimaldate ........... ............c..unn RDy, (mousa), 163 ppm [DeCeaurriz et al. 1981}
Humandats .. ...........c.ccvtriiirirnaneannnn. Marked imitation of the eyes, nose, and upper respiratory tract

which could not ha tolerated for more than 3 minutes was noted
at 818 to 1,228 ppm [von Qeftingen 1960], 1t has been reported
that 50 ppm or more 18 intolerable to most persons due to
intense lacrimation and imitation of the eyes, nose, and throat
[AIHA]L 1t has also been stated that repeated exposures to high
concentrations may produce respiratory tract irritation with
pharyngeal edema and chronic bronchitis [AIHA 1972].

Revised 1DLH: 50 ppm
Easls for revised IDLH: The revised IDLH for acetic acid is 50 ppm basad on acuts Inhatation toxicity data in humans
[AIHA 1972].

REFERENCES:

AIHA [1872). Acstic acid. In. Hygienic guidg series. Am ind Hyg Asaoc J 73:824-627. ]

DeCeaurriz JC, Micillino JC, Bonnet P, Guenier JP {1881]. Sensory iritation caused by various industrial airborne

chemicals. Toxicol Lett $(2):137-143,

Ghiringhelli L, DiFabio AS 7] Pathology due to acetic acid: observations on experimental animals and man. Med Lav

4 101::560-561 {in Italian). _

g g 'ahA' ec! [1963!‘.?%1mﬁal hygiens and toxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Interscience
‘ublishers, Inc., p. N .

?r?n 29_}-?; gr H 9&1. improved communication: hygienic standards for dally inhalstion. Am ind Hyg Assoc Q

fﬁiﬁ.’lﬁi Jr, Carpenter CP, Weil CS [1951]. Range-finding toxicity data: list IV. AMA Arch Ind Hyg Occup Med

;{;ﬂ 485%1_:{ !egNF [1960). The aliphatic acids and therr esters: loxicity and potential dangers. AMA Arch Ind Health
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Acetic anhydride

CAS number ..
NIOSH REL

LEL .. e e
Orginal (SCPYIDLH ................cc..ovvnni..
Basie for criginal {SCP} iDLH

108-24-7

5 ppm {20 mg/m®) CEILING

5 ppm {20 mg/m®) TWA

5 ppm {20 mg/m®) CEILING

S ppm (21 mg/m®) TWA

Colorless liquid with a strong, pungent, vinegar-like odor.

2.7% (10% LEL, 2,700 ppm}

1,000 ppm

Acgording to AIHA [1871), all rais exposed for 4 hours o
2,000 ppm were dead within 14 days while all rats exposed for
4 hours to 1,000 ppm survived tha 1d-day observation period
[Capellini and Sartorelii 1967). Because 2,000 ppm is obviously
too high to be selected as the 1DLH, 1,000 ppm has been
chosen,

Short-term exposure guidelines ... ............... None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCsw LC., Adjusted 0.5-hr Derived
Species Reference {ppmy) {ppm) Time LC {CF} value
Rat Deichmann and Gerarde 196% 1,000 | ----- 4 hr 2,000 ppm {2.9) 200 ppm

Humandata ........ ...t ineiirnnns

None relsvant for use in determining the revised IDLH.

Revised IDLH: 200 ppm

Basia for revised IDLH: The revised |DLH for acetic anhydride is 200 ppm based on acute inhalation toxicity data in

animals [Deichmann and Gerarde 1968]. This may be a consarvative value due to tha lack of relevant acute toxicity data
for werkers.

REFERENCES:

1. AIHA [1872]. Acelic amhydnide. In: Hygienic guide series. Am Ind Hyg Assoc J 3(1).84-67.

2. Capellini A, Sarorelli [1967]. Episodio di intossicazione collettiva da anidride acetica od scido acatica. Med Lav
$8:108-112 {in lalian}.

3. Deichmann WB, Gerarde HW [1969], Trifluoroacetic acid (3FA). In: Toxicology of drugs and chemicals. New York, NY:
Academic Press, inc., p. 607.
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Acetone

CASNUMber .-..............oiiiiiiiinn,

NIOSH REL

1980 OSHAPEL ................... .. ... ...,
1903194 ACGIHTLY ... ... ...y, .
Descriptionofsubetance ... ... ... __.. ... .....

LEL.......

Ofginal (SCPYIOLH ........ ... ...,
Basis for original (SCPYIDLM ....................

Existing short-term exposure guideline ... ... ... ...

57-84-1

250 ppm (580 mg/m®) TWA

1,000 ppm (2,400 mg/m®) TWA

750 ppm {1,800 mg/m?) TWA, 1,000 ppm {2,400 mg/m?) STEL
750 ppm {1,780 mg/m®) TWA, 1,000 ppm {2,280 mg/m* STEL
Colorless liquid with a fragrant, mint-like odor.

2.5% (10% LEL, 2,500 ppm)

20,000 ppm

There i3 no avidence in the available toxicological data that
acetone presents an [DLM hazard below the lower axplosive limit
{LEL) of 25,000 pptn. Becausa Patty [1963] reported that a
1.5-hour exposure to 20,256 ppm is narcolic for mice,

20,004 ppm has been chosan as the iDLH.

National Research Council [NRC 1884] Emergency Exposure
Guidance Levels (EEGLs): :

1-hour EEGL: 8,500 ppm
24-hour EEGL: 1,004 ppm

ACUTE TOXICITY DATA
Lathat concentration data:
LCx LC. Adjusted 0.5-hr Derived
Specles Reference {ppm} {ppm} Time LC {CF} valus
House Flury and Wirth 1933 .- 45,453 1 hr 56,818 ppm 5,682 ppm
Rat Pozzanl et al, 19%% 20,702 §F s-eas 8 hr {1.25) 5,176 ppm
51,755 ppm {2.5)

Lathai dose data:
Spacles Refsrence Route | (mgkg) | {(mg/kg) Adjusisd LD Derlved value
Rat Freasman and Hayes 138% oral 5,800 ] --v-~ 1€,777 ppm 1,678 ppm
Mouge Molodykh et al. 1980 oral 3,000 ] --we= 8,678 ppm 866 ppm
Rabbit WHO 1970 oral 5,346 | ----- 15,446 ppo 1,545 ppm

Otheranimaidats ........ . ............c0o.... RDy, {mousa}, 77,516 ppm [Alarie 1881].

Humandata ... ....... ... ... . ... ... ... Volunteers sxperienced slight irmitation at 300 ppm but 500 ppm

was tolarated [Nelson et al. 1943]. Eye imtation, headache,
lightheadedness, nasal irritation, and throat iritation were noted
in workers axposad to concentrations considerably in excess of
1.000 ppm and perhaps as high as 6,500 ppm [Raleigh and
McGee 1972]. No indications of taxicity were reported following
exposures to 2,100 ppm for § hours/day [Haggard st al. 1944].

Revised IDLH; 2,500 ppm [LEL]
Baasis for evised IDLH: Based on health considerations and acute inhalation toxicity data in humans [Hagpard et ai.
1944; Raleigh and McGee 1872] and animals [Flury and Wirth 1933; Pozzani et al. 195%), a value of about 5,000 ppm
wotlld have beean appropriate for acetone. However, the revised IDLH for acatore is 2,500 ppm based strictly on safaty
considerations {i.e., baing 10% of the lower expiosive iimit of 2.5%).
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Acetone (continued)

REFERENCES:

1.

10.

11.

Alarie Y [1981]. Dose-response analysis in animal studies: prediction of human responses. Environ Health Perspect
42:913.

Flury F, Wirth W [1933]. Zur toxikologie der I8sungsmittel (Verschieden ester, acston, methylalkohol). Arch
Gewerbepath Gewerbehyg 5:1-80 {in Gemmnan).
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Molodykh ZV, Buzykin BI, Kudrina MA, Sysoeva LF, Gazetdinova NG, Neklesova |D, Kitaev YF [1580). Antimicrobiat
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National Academy Press, Commitiee on Taxicology, Board on Toxicology and Environmental Health Hazards,
Commission on Life Sciences, National Research Council, pp. 5-25,

Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Irerscienca
Publishers, inc., p. 1788.

Poxzani UC, Waeil CS, Carpenter CP [1858]. The toxicologicat basis of threshold limit values: 5. The experimental
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Food and Agriculture Qrganization Nutrition Meetings Report Series 48A. Geneva, Switzerland: Uniled Nations, World
Healh Organization, pp. 86-80.
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Acetonitrile

CASnumber .................oiiiiirennnnn. .. 75-05-8

NIOSHREL ....... ... ..ottt 20 pprn {34 mg/m®) TWA

CurrentOSHAPEL ............................. 40 ppm {70 mg/m®) TWA

1909 0SHAPEL ....... ..o, 40 ppm {70 mg/m® TWA), 60 ppm {105 mg/m?) STEL
19831904 ACGIHTLY ... ... ... ... 40 ppm (67 mg/m®) TWA, 60 ppm {101 mg/m?) STEL
Descriptionofsubstance .. .. .................... Colorless liquid with an aromatic odor,

LEL it e e s 3.0% (10% LEL, 3,000 ppm)

Orfginat (SCPYIDLM ... ...... .. ... .. ........ 4,000 ppm

Basls fororginal (SCP)IDLH .................... The chosen IDLH is based on the UCC [1965) report that a

4-hour exposure to 4,000 ppm killed 3 of 30 rats, 8,000 ppm
kilied 10 of 30 rats, and 16,000 ppm killed 17 of 30 rats. ltis
also based on the statement by AlHA [1960] that same deaths
occurred in rats, dogs, and guinea pigs at 4,000 ppm, but no
deaths occurred at 1,000 ppm. Pozzani et al. [1858] reported
that a 53,000 ppm exposure was lethai to 3 of 6 rats in

30 minutes.

Short-term axposure guidelines ... ............... None developed

ACUTE TOXICITY DATA

Lathal concentration data:

LCp LG, Adjuated 0.5-hr Derived

Specien Reference {ppm) {ppm} Time LC (CF} value
G. pig Pozzani et al. 1859 5,655 | ----- 4 hr 11,310 ppm {2.0Q) 1,121 ppm
Dog Pozzani et al. 195%¢ | ----- 16,000 £ hr 32,000 ppm {2.0) 3,208 ppm
Rabbit Pozzani et al. 1359 2,828 | ~-s-s 4 hr §,656 ppm (2.0) S66 ppm
Rat Pozzani et al, 1359 53,000 | eesea 30 min 53,000 ppm {1.9) 5,300 ppm
Rat Forzani et al. 1559 7,500 | ----- 8 hx 18,750 ppm {2.5) 1,875 ppm
Mouse Wilihite 1381 2,693 | ----- 1 nhr 3,266 ppm {1.25) 3137 ppm

Humandats ............... .. ... ... .. ieeannn. Exposures o 160 ppm for 4 haurs has caused flushing of the

faca and a feeling of constriction in the chest; exposures ta
500 ppm for brief {undefined) time pericds has resulted in only
imitation ta the nose and throat [Deichmann and Gerarde 1969].

Revised IDLH: 500 ppm

Basls for revised IDLH; The revised IDLH for acetanitrile is 500 ppm based on acute inhalation taxicity dala in humans
[Deichmann and Gerarde 1968]. This may be a conservative vaiue due o the lack of relevant acute toxicity data for
workers exposed o concentrations above 500 ppm.

REFERENCES:

1. AlHA [1960). Acetonitrile. [n; Hygienic guide serias. Am ind Hyg Assoc J 21.265-268.

2. Deichmann WB, Gerarde HW [1868]. Acetonitrile {(methy! cyanide; ethanenitrile). [n: Toxicology of drugs and
chemicals. New York, NY: Academic Press, (nc., p. 565.

3. Pozzani UC, Carpenter CF, Palm PE, Weil CS. Nair JH 1ll [1858]. An investigation of the mammalian taxicity of
acetonitrile. J Occup Med 1:634-642.

4, UCC [1865]. Taxicology studies: acetonitrile. New York, NY: Union Carbide Corporation.

5. Willhite CC [1981]. Inhalation toxicology of acute exposure to aliphatic nitriles, Clin Toxicol 18(8):591-1003.

14



Acetylene tetrabromide

CASnumber .-...................... .. iihns 78-27-6

NIOSHREL .........coviiiiii i, The 1889 OSHA PEL may not be prolective to workars.

Current OSHAPEL ........ooviiiiininennnns 1 ppm {14 mg/m®) TWA

1988 O8BHAPEL ....... ... i Same as cument PEL

1990194 ACGIHTLY .......................... 1 ppm {14 mg/m® TWA

Descriptionofsubstance . ....................... Pale-yellow liquid with a2 pungent odor similar to camphor or
iodoform.

LEL . o e Noncombustible Liquid

Onginal {SCPYIDLH . .....................c0ivl. 10 ppm

Basis fororiginal (SCP)IDLH .. ... ... ........ Van Haaften [1968] raported that a chemist who had been
exposed to 1 to 2 ppm for 7.5 haurs, with only a single 10-minute
exposure at 18 ppm, almost died from Jiver damage. Because
the TLV is 1 ppm [ACGIH 1976). it is assumed that exposure to 1
to 2 ppm would be & safe concentration for the 7.5 hours the
worker was sxposed. Therefore, the iniulz must have been
produced by the 10-minute exposure to 18 ppm, and the [DLH
would be sxpected o fall between 2 gm and 15 ppm. For this
draft technical standard, an [DLH of 10 ppm is assumed. This is
an extremaly toxic substanca.

Shoert-tsrm exposure guidelines .. ... ... ... ..... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LC. Adjusted 0.5-hr Derived

Species Referancs {ppm} {ppm} Time LC {CF} valus

Rat Izmerov &t al, 1982 g } ----- 4 hr _ 76 ppm (2.0} 7.5 PPM
Lethai dose data:
LDy LD,

Species Referencs Routs | {mg/kg} { (mg/kg) Adjusted LD Durived value
gd. pig Gray 1950 oral 400 1 ----- 185 ppm 2¢ ppm
Rabbit Gray 1950 oral 400 | ----- 195 ppm 206G ppm
Mouse Izmerov et al. 1982 oral 269 | ----- 131 ppm 13 ppm
Rat Plu!tmklyt oL al. 1967 aral 1,200 | ----- 585 em 9 ppm

Humandata ...............coiiiiiiiiii. Severe acule intoxication was reported in a chamist aftear
exposure to 18 ppm for aboid 10 minutes and to 1 to 2 ppm for
most of the day [Van Haaften 1968].

Revised IDLH: 8 ppm
Basls for revised IDLH: The revised IDLH for acetylene tetrabromide is 8 ppm based on acuts inhalation toxicity data in
animals [Izmerov et al, 1882].

REFERENCES:

1. ACGIH {1978]. TLVs, Thrashold limit values for chemical substances and physical agents in the workroom environment
with intended charaes for 1976, Cincinnati, OH: American Conference of Governmental industrial Hygienists, J: 8.

Gray Mﬁelaszsg i of exposure 1 the vapors of tetrabromoethane (acetylene tetrabromide). AMA Arch Ind Hyg

lzmerov NF, Sanotsky IV, Sidorov KK [(882]. Toxicometric parameters of industrial toxic chemicals under single

exposurs, Moscow, Russia: Centre of intemational Projects, GKNT, p. 107, . . N

;a‘;és}:ovgkaa a:n(. epl ?_t. r{‘1 967). Effect of tetrabramomethane on the parenchymatous organs in experimental conditions.

r3: in Poligh).
ggg aagfégn AB [1969). tzmte tetrabromoethane (acetylene tetrabromide) intoxication in man. Am [nd Hyg Assoc J

LA S
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CAS numbaer

MNIOSH REL

LEL .......
QOriginal {SCP}IDLH
Basis for original {SCP} IDLKH

Acrolein

Existing short-term exposure guidelines . ..........

107-02-8

0.1 ppm (0.25 mg/m® TWA, 0.3 ppm (0.8 mg/m* STEL

0.1 ppm (0.25 mg/m®) TWA

0.1 ppm (0.25 mg/m?*) TWA, 0.3 ppm (0.8 mg/m?® STEL

0.1 ppm (0.22 mg/m*) TWA, 0.3 ppm (0.67 mg/m®) STEL
Calorless or yellow liquid with a piercing, disagreeable odor.
2.8% {10% LEL, 2,800 ppm)

S ppm

The chosan IDLH is based on the staterment by ACGIH [1871]
that 5.5 ppm results in intensa imitation and 10 ppm or mare is
lethal in a short time [Henderson and Haggard 1543]. According
to MCA [1961], the irritation propertias of acrolein are clearly
evident at 1 ppm. ACGIH [1871] reported that 1 of @ rats died
after being exposed ta 8 ppm for 4 hours and all died from
exposure to 18 ppm [Smyth 1956].

1988 American !ndustrial Hygiene Association (AIHA}
Emergency Response Planning Guidelines (ERPGs):

ERPG-1: 0.9 ppm (B0-minute}
ERPG-2: 0.5 ppm {60-minule)
ERPG-3: 3 ppm {60-minute}

National Research Coundil [NRC 1984] Emermgency Exposure
Guidance Levels (EEGLs):

10-minuts EEGL: 0.1 ppm
60-minute EEGL; 0.05 ppm {tentative)
24-hour EEGL: 0.01 ppm (tentative)

ACUTE TOXICITY DATA
Lethai concentration data:
LCg c. Adjusted 0.5-hr Derlved

Species Refarence {ppm} {ppm) Time LC {CF} value
Mouse Albin 1962 875 ] ----- 1 min 280 ppm {0.32) 28 ppm
Mouse Rlbin 1942 175 1 ----- 1¢ min 121 ppo {G.6€3) 12 ppm
Dog Albin 1962 15 | ----- 30 min 150 ppm {1.9) 15 Ppm
Rat Carpeanter ot al. 1949 g8 | e-v-- 4 hr 16 ppm (2.0} 1.6 ppm
Rat Catilina &t al. 1966 378 | meees 10 min 259 ppa (0.69} 26 PEM
Hamster Kruyase 1971 25,4 | wese- 4 hr 5t ppm {2.0} 5.1 ppm
Rabbit Pattle and Collumbine 1958 1.8 | =----- § hr 24 ppa (2.3} 2.4 ppm
G. plg Pattlis and Collumbine 1958 .5 | ----- § hr 24 ppm {2.3) 2.4 ppm
Mouge Pattle and Collumbina 1956 9.5 | ----- 6 hr 24 ppm {2.3} 2.4 ppm
Houas Philippin et al. 1370 66 | ----- & hr 152 ppa {2.2) 15 pom
Hamater Sangyo Igaku 1877 00|  ee=ee- 1,000 1¢ min €90 ppm {0.69) 69 ppu
cat Bkog 1% 00000 | =ewes 674 2 hr 1,078 ppm {1.%) ige PP
Rat Skog 1850 31 ] ----- 30 min 131 ppn {1.00 i3 Fpm

Otheranimatdata . ................. ... .cnnvins RDy {mouse), 1.88 [Alarie 1581).

Humandats ..........ccoovintianrannnnvmnnnnns It has been reported thal 5.5 ppm results in intensa irritation and

marked [acrimation, after 80 seconda [Henderson and Haggard
1643). Exposures to 1.8 ppm result in slight eys imitation after 1
minute and profuse lacrimation after 4 minules [NRC 1881]. In
valunteers exposed for § minutea, concentrationa of 2 to 2.3 ppm
produced savere iitation [Darley ot al. 1860]. A 10-minute
exposura at 8 ppm and a Sminute exposure at 1.2 ppm elicited
extreme iritation described as "only just tolerable” [Sim and
Pattle 1957].
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Acrolein (continued)

Revised IDLM: 2 ppm
Basis for revised IDLH: The revised IDLH for acralein is 2 ppm based an acute inhalation toxicity data in humans
[Darley et al. 1860; Henderson and Haggard 1943; NRC 1981; Sim and Pattle 1857].

REFERENCES:

1.
r 3

0.
11.
12.
13.
14,
. Sim VM, Pattla RE [1957]. Effect of possible smog irrilants on human subjects. JAMA 165(15):1908-1913.
18.

17.

ACGIH [1671]. Acroiein. In: Documentation of the thrashold limit vaiues for substances in workroom air. 3rd ed,
Cincinnati, OH: American Conference of Govemmental Industrial Hygienists, p. 5.

Alarie Y [1981]. Dose-response analysis in animal studies. prediction of human responses. Environ Health Perspect
42:9-13.

Albin TB [1962]. Handling and toxicology. [n: Acrolein, Smith CW, ed. New Yark, NY: John Wiley & Sons, inc.,

Pp. 234-238.

Carpenter CP, Smyth HF Jr, Pozzani UC [184B], The assay of acute vapor toxicity and the grading and interpretation of
resulis on 96 chemical compounds. J Ind Hyg Toxicol 34(6):343-346.

Catilina P, Thieblat L, Champeix J [1966]. Experimental respiratory lasions by inhalation of acrolein in the rat. Arch Mal
Prof 27:857-867 {in French}.

Darley EF, Middleton JT, Garber MJ {1860]. Plan damage and eye irrtaticn from ozone-hydrocarbon reactions. J Agni
Food Chem §-483-485.

Handerson Y, Haggard HW {1843]. Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 138.
Kruysse A [19T1]. Acute inhalation toxicity of acrolein in hamsters {Report R 3516). The Netherlands: Central Instituls
far Nutrilion and Food Research; TNO.

MCA [19681]. Chemical safety data sheet SD-85: properties and essantial information for safe handling and use of
acrolein. Washington, DC: Manufacturing Chemists Association, pp. 1-15.

NRC [1581]. Formaldehyde and other aidehydes. Washington, DC: Netional Academy Preas, National Research
Council, pp. 234-241.

NRC [1984]. Emergency and continuous expasure limits for selected airborme contaminants. Vol. 1. Washington, DC:
Natione! Academy Press, Committee on Toxicology, Board on Toxicology and Environmental Health Hazards,
Commission on Life Sciences, National Research Council, pp. 27-34.

Pattls R, Collumbine H [1956]. Toxicity of some atmospheric poliutants. Br Med J 2:613-818.

Philippin C, Gilgen A, Grandjean E [1670]. Toxicological and physiclogical imvestigation on acrokéin inhalation in the
mouse. int Arch Arbeitsmed 26:281-305 (translated).

Sangyo Igaku (Japanese Joumnal of industrial Health) [1677]; 19-387 (in Japanese).

Skog E [1950]. A toxicological investigation of lower aliphatic aklehydes. [. Toxicity of formaldehyde, acetaldehyde,
prepionaidehyde and butyraldehyde; as weil as acrolein and crotonaldehyde, Acte Pharmacol Toxicol 6{4):299-318.
Smyth HF Jr [1956]. Improved communication: hygienic standards for daily inhalation. Am ind Hyg Assoc G
17(2):129-185.
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Acrylamide

CASnumber .-...... ... ........ ... .......... 79-06-1

MIOSHREL .......... ... ... . .ciiiiiinnn.. 0.03 mg/m?® TWA [skin]; NIOSH considery acrylamidetobe a
potential occupational carcinogen as defined by the QSHA
carginogen policy [26 CFR 1680].

CurrentOSHAPEL ... _......................... 0.3 mg/m® TWA [skin}

1989 08HAPEL ..... ... oo i 0.03 mg/m* TWA [skin}

19934 ACGIHTLY ... ....................... 0.03 mg/m® TWA [skin], A2

Description of substance . ....................... White crystalline, odorless solid.

LEL . i i i, Unknown

Original (SCPYIDLH" .. ......... ..., Unknown [*Note: "Effective” IDLH = 600 mg/m® - ses

: discugsion below.]

Basls fororginal (SCPJIDLH .................... Very litie data are available on which to basa an {OLH for
acrylamide. For this draft technicai standard, therefora,
respirators have bean selected on the basis of the assigned
protection factor aflorded by each device up to
2.000 * the OSHA PEL of 0.3 mg/m® {i.e., 800 mg/m?); only the
"most protective” respirators ane permitted for use in
concentrations exceeding 600 mg/mY). Calculations based on
an orat LD, of 150 to 180 mg/kg for guinea pigs, rabbits, and
rats [McCollister et al. 1964] indicate that a worker should be
able to escape within 30 minutes without injury or irevergible
health efacts from 800 mg/m®,

Short-tarm exposure guideiines .. ................ None developed

ACUTE TOXICITY DATA

Lethal doss data:

LDy LDy,

Species Refurence Route | (mg/kg) | (mg/kg) Adjueted LD Derived value
Mammal Hashimoto 1597% cral 100-2086] ==e-- T00-1,400 mg/m? 70-140 mg/m
House Hashimato et al. 1981 aral 187 | e 749 mg/m’ 75 mg/fm?
Rabbit MeColliscer ot al. 1964 oral I5¢ | ==ee- 1,050 mg/m? 165 mg/m*
G. pig MoColliascer et al. 1964 oral 156 | eeee- 1,080 mg/o 105 mg/m*
Rat Paulet and Yidal 1975 oral 24 ] ----- B6E oug/mt 87 mg/m

Humandata ............. .ot iminiiniiiianiens None relavant for use in determining the revised IOLH.

Revised IDLH: 60 mg/m*

Blasie for revised IDLH: No inhalation toxicity data are available on which o base an IDLH for acrylamide. Based on
acute oral toxicity data in animals [Hashimoto 1979, a vaiue of about 70 mg/m* would have bean appropriate. However,
the revised IDLH for acrylamide s 80 mg/m® besad on baing 2,000 limes the OSHA PEL of 0.03 mg/m? that was
promulgated in 1588 (2,000 is an assigned protection factor for respirators; only the most reliable mespirators am
recommanded above 2,000 times the OSHA PEL). [Note: NICSH recommends as part of its cartinogen policy that the
"most protective® respirators be worm for acrylamide at concentrations above 0.03 mg/m®]

REFERENCES:

1. Hashimoto K [1979]. Safety of acrylamide monomer. Satisfactory understanding of the toxicity. Kagaku to Seibutsu
17495498 (in Japanass),

Hashimoto X, Sakamoto J, Tanii H [1981]. Neurotaxicity of acrylamide and related compounds and their effects on male
gonads in mice. Arch Toxicol 47:176-188,

McCollistsr DD, Oyen F, Rowe VKK [1964]. Toxicology of acrylamide. Toxicol Appi Pharmacol 6(2):172-181.

Paulet G, Vidai [1975). De la toxicite de quelques estery acryliques et methacryliques de l'acrylamide et dea
polyacrylamides. Arch Mal Prof 36:58-80 {in French}.
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Acrylonitrile

CASnumber .-......... ... ... ... iiiiiie. 107-13-1

RIOSHREL ............. ... ... 1 ppm TWA, 10 ppm 15-minute CEILING [skin]; NIQSH
considers acrylonitrile to be a potential occupational carcinogen
as defined by the OSHA carcinogen policy [28 CFR 1880}

CurrentOSHAPEL ......................cceee. 2 ppm TWA, 10 ppm 15-minute CEILING [skin]

1988 08HAPEL ....... ..., Same as current PEL

19831984 ACGIHTLY ..................... .00, 2 ppm (4.3 mg/m®) TWA [skin), A2

Descriptioncfsubstance . . ..... ... .............. Colorless to pale-yellow liquid with an unpleasant odor.

0 = 3.0% (10% LEL, 3,000 ppm}

Orginal {SCP}IDLH ............... . ...cooo ... 500 ppm

Basis fororigimal {SCPYIDLH ... . ... ... ... ..... The chosen [DLH is based on the statement by Specior [1856]
about a rat 4&-hour LCy, of 500 ppm [Carpenter et al. 1940].

Short-tarm exposure guidelines . ... ... ... ... ... None daveloped

ACUTE TOXICITY DATA

Latha! eoncentration data:

LCy LC. Adjusted 0.5-hr Derived

Species Reference (ppm} {ppm} Time LC (CF) value
Rat Carpenter et al. 1949 800 | -m-ee- 4 hr 3,638 ppr (7.27) 364 ppr
Rabhit Dudley and Neal 1942 = |  ---»- 260 4 hr 1,890 ppm (7.27} 189 ppm
G. pig Dudley and Keal 1542 | =--n= 545 4 hr 4,180 ppm {7.27) 418 ppm
Mousge Dudley and Neal 1942 31y | -e-ee 4 hr 2,276 ppm {7.27) 228 ppm
Rat Jaeger et sl. 1974 425 § re--w- 4 hr 3,000 ppm {7.27) 30% ppm
Rat Patty 1963 | eess= 636 4 hr 4,624 ppm {7.27} £62 ppm
Human Schwanecke 1366 | eaeas 452 1 hr es¢ ppm {1.88) 85 ppm
‘Note: Conversion factor {CF) was defermined with "n" = 1.1 [tan Berge et al. 1888].
Otherhumandats . .............iviirnnnenninns None relevant for use in determining the revised [DLH.

Revisad IDLH: BS ppm

Basis for revised IDLH: The revised IDLH for acrylonitrile is 85 ppm based on acute inhalation toxicity data in humans
{Schwanecke 1966]. [Note: NIOSH recommends as part of its carcinogen policy that the "moat proteciive” respirators be
wom for acrylonitrils at concentrations above 1 ppm. OSHA cumently requires in 28 CFR 1818.1045 that workers be
provided with and required to wear and use the “most profective” respirators in concentrations exceeding 4,000 ppm (i.e.,
2,000 = the PEL).]

REFERENCES:

1. Carperier CP, Smyth HF Jr, Pazzani UC [1948]. The assay of acute texicity, and the grading and interpretation of
rasults of 98 chemical compounds. J Ind Hyg Toxicol 37(8).344,

2. Dudley HC, Neal PA [1942]. Toxicology of acrylonitrile {viny! cyanide}. A study of the acuts toxicity. J ind Hyg Toxieol
24(2):27-28.

3 J:(ag}er RJ, Conolly RB, Murphy SD [1874]. Toxicity and biochemical changes In rats after inhalation exposure to
1,1-dichlorosthylense, bromobenzene, styrene, acrylonitrile or 2-chlorpbutadiene. {Abstract for Thirteenth Annual Meeting
of the Socisty of Toxicology, Washington, OC, March 10-14, 1874.) Toxicol Appl Pharmacol 25.81.

4. Patty FA, ed. [1863]. industrial hygiene and ioxicology. 2nd rev. ed, Vol. ll. Toxicology. New York, NY: Interscience
Publishers, Inc.. pp. 2009-2011.

5. Schwanecke R [1988]. Safety harands in the handling of acrylonitrile and methacrylonitrike. Zentralbl Arbeitamed
Arbeitsachutz 16{1):1-3 {in German).

8. Spector WS, ed. [1058]. Handboak of toxicology. Vol. 1. Acute toxicities of solids, liquide and gases 1o laboratory
animals. Philadelphia, PA: W.B, Saunders Company, pp. 322-323,

7. ten Berge WF, Zwarl A, Appelman (M [1886]. Concantration-time mortality response mlationship of imitant and
systematically acting vapours and gases. J Haz Mat 7.3:301-308.
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Aldrin

CASnumber .......... . ... .. ... 308-00-2
NRIOSHREL . ...... ... ... . i, 0.25 mg/m® TWA [skin], NIOSH considers aldrin to be a potantial
occupational carcinogen ag defined by the OSHA carcinegan
palicy {29 CFR 1890).
CumentQSHAPEL ............................. 0.25 mg/rm? TWA [skin}
1989 OSHAPEL ............ ... ... Same as current PEL
199319 ACGIMTLY ........................0. 0.25 mg/m® TWA, [skin]
Descriptionof substance . . ...................... Coloriess to dark-brown crystalline solid with a mild chemical
cdor.
LEL ... e Noncombustible Solid
Orginal (SCPYIDLH . ........................... 100 mg/m®
Basis for original {(SCP)IDLH .................... No useful data on acute inhaiation toxicity are available on which
to basas the |IDLH for aidrin. The chosen IDLH, therefore, has
besn estimated from the statement by Baskin [1975] that severe
symptoms follow swallowing or skin comamination with 15 io
50 mg/kg (average adulf). Acconding to Deichmann [1973],
aldrin vapor gave no sfect in man at 18 mg/m® during exposure
for 1 day.
Short-tarm sxposure guidelines . ................. Nona developed
ACUTE TOXICITY DATA
Lethal concantration data:
Adjusted 0.5-hr Derived
Species Refersnce LCy LG, Time LC (CF} valus
Rat Izmerov &t al, 1322 | ----- 5.8 mg/m 4 hr 12 mg/m (2.0) ] 1.2 mg/m®
Lethal dose data:
LDy LD.
Species Reference Route | (mg/xg) | (mgkg) Adjusted LD Derived value
Rabbit ARPCO 1966 oral 80 | e-e-- 350 my/m? 35 mg/m’
G. pig AAPCO 1966 oral a3 o----- 731 mg/m? 23 mg/m
Rat Kenaga and Morgan 1978 oral 23 ] e---- 273 mg/m 27 mg/m
House Kenaga and Morgan 1378 oral 4 | eve-- 308 mg/m* 31 mg/m’
Humandasta . .................... ...

No effacts wers noted after axposure to 18 mg/m? for 1 day

[Deichmann 1873]. ingestion of 25.6 mg/kg caused convuisions
within 20 minutes [Ottolanghl o1 al. 1974]. [Note: An oral dose
of 25 6 mg/kg is squivalent to @ 70-kg worker being axposad to
about 1,200 mg/m” for 30 minutes, assuming a breathing rate of
50 |flers per minuts and 100% absorption.]

Revised IDLH: 25 mg/m’

Bssls for revised SOLH; The revisaed IDLH for aldrin is 25 mg/m? based on acute taxicity data in humans [Deichmann
1873; Onolenghl ot al. 1974). [Note: NIOSH recommends aa part of its carcinogen policy that tha "most protective”
respirators be wom for aldrin at concentrations above 0.25 mg/m®] )

REFERENCES:

1. AAPCO [1566]. Peslicide chemicals official compendium, Topeka, KS: Association of American Pesiicide Control

Officials, Inc., p. 7.
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Aldrin (continued)

. Baskin AD, ed. [1875). Handiing guide for potentially hazardous materials. Oxford, IN: The Richard B. Cross Company,
PC 0180.

. Deichmann WB [t873]. The chronic taxicity of organochiorine pesticides in man. In: Pesticides and the environment: a
continuing controvarsy, Vol. Il. New York, NY: [mercontinental Medical Book Corporation, pp. 347-420.

. lzmerav NF, Sanotsky |V, Sidorov KK [1882]. Toxicometric parameters of industrial toxic chemicals under single
exposure. Moscow, Russia: Cenlre of infemationa! Projects, GKNT, p. 73.

. Kenaga EE, Morgan RW [1978]. Commercial and experimental organic insecticides (1878 revision}. Entomological
Society of America Special Publication 78-1:12.

. Ottolenghi AD, Haseman JK, Suggs F [1974]. Teratogenic effects of aldrin, dieldrin, and endrin in hamsters and mice.
Teratclogy 9:11.
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Allyl aicohol

CASnumber .-.. ................. .00 107-18-6

NIOSHREL ... .. .. ........ ... i iiiiinan.. 2 ppm (5 mg/m*) TWA, 4 ppm (10 mg/m?) STEL [skin]
CurmentOSHAPEL ............................. 2 ppm (5 mg/m®) TWA {skin}

1989 0SHAPEL ................... ... ..., 2 ppm (5 mg/m®} TWA, 4 ppm (10 mg/m®} STEL [skin}
19039984 ACGIMTLY ... ... ... ... 2 ppm (4.8 mg/m*) TWA, 4 ppm {8.5 mg/m?) STEL {skin]
Description ofsubstance . . ...._................. Coiorless liquid with a pungent, mustard-like odor,

LEL .t e 2.5% (10% LEL, 2,500 ppm}

Orginal (SCPYIDLM . ...... ... ..., 150 ppm

Basis fororiginat (SCPYIDLM ... ................ The chosen [DLH is based on the statement by AIHA [1983] that

from animal experiments, a single 1-hour expasurs to 150 ppm
might be fatal, white the same exposure to 100 ppm would
prabably aliow survival [Dunlap et al. 1958},

Short-term exposure guidelines .. ........ .. ... .. None deveioped

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC,. Adjusted 0.5-hr Derived

Species Refersnce {(ppm) (ppm} Time LC {CF) value
Mammal Deichmann and Gararde 1965 1,000 | ----- 1 hr 1,250 ppm (1.25) 128 ppm
Rat Trunlap et al. 1%58 16 | mese- 8 hr 196 ppm (2.5} 19 ppm
Housa Izmerov et al. 1562 207 | meess 2 hr 3310 ppm {1.8} 33 ppm
Rapbbit McCard 1332 1,006 )} ----- 3.5 hr 1,930 ppm {1.31) 191 ppm
Monkey McCord 1932 1,000 | ---v- 4 hr 2,000 ppm (2.0} 200 ppm
Rat Smyth and Carpenter 1348 1,060 | ----- i hr 1,325 ppm (1.25}) 132 ppm
Rat Smyth and Carpenter 1348 185 mee 4 hr 330 ppm (2.0} 33 ppm
Rat Smyth and Cavrpenter 1348 76 | e 8 hr 130 ppm (2.5} 19 ppm

Humandeta _ ... ... ............. ... ... ..., Severs aye irmitation is reported o result from exposure at

25 ppm [Dunlap st at. 1858).

Revised IDLH: 20 ppm
Basis for revised IDLH: The revised IDLH for ailyl alcohol is 20 pprm based on acute inhalation toxicity data in humans
{Duniap et al. 1958] and animaia [Dunlap et al. 1658; Smyth and Carpenter 1548}

REFERENCES:

1. AIHA [1963]. Allyl alcohol, In: Hygienic guide series. Am ind Hyg Assoc J 24:838-634.

2. Deichmann WB, Gerarde HW [1868]. Allyl alcohol (propenad). [m: Toxicology of drugs and chemicals. New York, NY:
Academic Press, inc., p. 88.

3. Dunlap MK, Kodama JK, Waellington JS, Anderson HH, Hine CH [1858]. The toxicity of allyl alcobel. 1. Acute and chronic
toxicity. AMA Arch ind Health 18:303-311.

4, |zmerov NF, Sanotsky IV, Sidorov KK [1982]. Toxicometric parameters of industrial toxic chemicals under single

exposure. Moscow, Russia: Centre of Intemational Projects, GKNT, p. 17.

McCord CP [1832]. The toxicity of allyl alcohol. JAMA, 98(28):2268-2270.

Smyth HF Jr, Carpenter CP [1848]. Further experiance with the range-finding test in the indusirial taxicology Jabaratory.

J Ind Hyg Toxkeol 30(1):63-88.
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Allyl chloride

CAS UMD ... . ...t i 107-05-1

NIOSHREL ........oiiiiiiiiiiia e 1 ppm {3 mg/m® TWA, 2 ppm (8 mg/m™) STEL

Current QSHAPEL . ...... ... ... .............. 1 ppm (3 mg/m?) TWA

1983 OSHAPEL ....... ... ... ... ... 1 ppm {3 mg/m?* TWA, 2 ppm {8 mg/m?) STEL

19331984 ACGIHTLV .. ... ..................... 1 ppm {3 mgm®) TWA, 2 ppm {8 mg/m™} STEL

Descriptioncfsubstance . ......._............... Calorless, brown, yeilow, or purple liquid with a pungent,
unpleasart odor.

= 2.6% (10% LEL, 2,500 ppm}

Onginal {(SCPYIDLH .......... ... ... ......... 300 ppm

Basis fororiginal (SCPYIDLH .................... The chosen IDLH is based on the statement by Deichmann and
Gerarde [1969] that a 1-hour exposure to 300 ppm might cause
serious affects,

Short-term exposure guidelines ., ................ None developed

ACUTE TOXICITY DATA

Lathal concentration data:

. Adjusted 0.5-hr Derived value
Species Reference LCy LC,., Time LC {CF}
Rat Bogin et al. 1982 11,000 mg/m? | eeee- 2 hr 4,323 ppm (1.25) 434 ppm
Mouse bogin et al,. 1982 11,500 mg/m® | een-- 2 hr 4,520 ppm (1.25) 452 ppo
G. pig bogin et al. 1382 5,800 mg/m* | -e-e-- 2 hr 2,280 ppm {1.25} 226 ppm
Rabbit Bogqin et al. 1982 22,500 mg/m®* |  se-e- 2 hr 8,844 ppm (1.25} 884 ppm
Cat Bogin et al. 1582 10,500 mg/m* | ----- 2 hr 4,127 ppm (1.25} 413 ppm
Humandata . ... . ... ... . i irirrrnnunnnanns It has been stated that a 1-hour exposure to 300 ppm might

cause sarious effects [Deichmann and Gerarde 1969].

Revised IDLH: 250 ppm
Basis for revised IDLH: The mevised 10LH for altyl chioride is 25¢ ppm based on acuts inhalation toxicity data in humans
[Deichmann and Gerarde 1968] and animals [Boqin et ai. 1882].

REFERENCES:

1. Bogin L, Shuwei 0, Airu Y, Yinlin X, Taibao G, Tao C [1882]. Studies on the toxicity of allyl chloride. Ecotoxicol Environ
Safety §(1):18-27.

2. Deichmann WE, Gerarde HW [1968]. Allyl chiorida. In: Toxicotogy of drugs and chemicals. New York, NY: Academnic
Press, Inc., pp. 86-87.
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Allyl glycidy! ether

CAS UMb .. ... i e 108-52-3
NIOSHREL ..., 5 ppm {22 mg/m* TWA, 10 ppm {44 mg/m?} STEL [skin]
Cumrent OSHAPEL ............................. 10 ppm {45 mg/m®} CEILING
1989 OSHAPEL ........... ... ... .....c.voun... 5 ppm (22 mg/m®) TWA, 10 ppm (44 mg/m™ STEL
19901084 ACGIHTLY . ....... ... ... ... . in... S ppm (23 mg/m®) TWA, 10 ppm (47 mg/m™) STEL
Descriptionafsubstance . .........._............ Celerless liquid with a pleasant odor.
8 = Unknown
Orginal (SCPYIDEH .. .......... ... . ..oeo.... 270 ppm
Basis for original (SCP}IDLH .................... The chosen IDLH is based on the mouse 4-hour LC, of 270 ppm
[Hine et af. 1955] cited in ACGIH [1871], AIHA [1965), and
Patty [1963].
Short-torm exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathat concentrution data:
LCy LC,., Adjusted 0.3-hr Derived
Species Refsrence {ppm) {ppm) Time LC {CF) value
Mouge Hina et al. 1556 2va fF ----- 4 hr 540 ppm {(2.0¢) 4 ppm
Rat Hine et al. 195§ €70 } ----= 8 hr 1,675 ppm {2.5) 158 ppm
Humandata ......... ... ... ciiiiiiiiaiiina. Nona relevant for determining the revised IDLH.

Revised IDLH: 50 ppm
Basis for revised [DLH: The revised IDLH for allyl glycidy] ather is 50 ppm based on acute inhalation toxicity data in
animals {Hine ot ai. 1955]. This may be a conservative value due 10 tha lack of relevant acute toxicity data for workers.

REFERENCES:

1. ACGIHH [1971). Ayt glycidyl ether. In: Documentation of the thrashold limit values for substances in workroom air. 3rd
ed. Cincinnrati, OH: American Conference of Governmental Industrial Hygienista, p. .

2. AIHA [1085]. Allyl glycidyl ether. In: Hygienic guide series. Am ind Hyg Assoc J 26:89-91.

3. Hine CH, Kodama JK, Wallington JS, Ounlap MK, Andersan HH [1858]. The taxicology of glycidol and some glycidyl

athers. AMA Arch [nd Health 14:250-264. .

Patty FA, ed. [1983]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. [I. Toxicology. New York, NY: (ntarscience

Publishers, Inc., p. 1599.
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2-Aminopyridine

CASnumber ....................... . ..ccounn. 504-29-0

NIOSHREL ................ .. .. i, 0.5 ppm (2 mg/m® TWA

CumentQSHAPEL ............. ............... 0.5 ppm (2 mg/m®) TWA

1988 OSHAPEL ........... .. ... i Same as cument PEL

19931084 ACGIHTLY .......................... 0.5 ppm {1.8 mg/m™) TWA

Description of subetance . . ...................... White powder, leaflets, or crystals with a characteristic edor.

LB . i e e e Unknicwn

Original (SCP}IOLH .......... ............ ..., 5 ppm

Baeis fororiginal (SCPJIDLH .................... Very little quantitaiive data are available on which to base an
{DLH for 2-aminopyridine. The chosen IDLH is based on the
statement by ACGIH [1871] that a 5-hour exposure to about
5 ppm produced headache, increased blood preasure, and
nausea in a worker [Watrous and Schulz 1850].

Short-term exposure guidelines . .............. ... None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy, LD,

Species Reference Route | {(mgkg} | (mg/kg) Adjusted LD Derived value
Rat Marhold 1986 cral 200 | ----- 385 ppm 29 ppm
Mcocunse Vergchuseren 1983 cral S5 | ----- 90 ppm S ppm

Humandata .......... ... ... ... .. i i, A 5-hour exposure to approximately 5 ppm caused severs

headache, increased blood pressure, flushing of the extremities,
and nausea [Watrous and Schulz 1850].

Revised IDLH: 5 ppm [Unchanged]

Basis for revised IDLH: Based on acute inhalation toxicity data in humens [Watrous and Schulz 1850}, the orniginal IDLH
for 2-aminopyridine {5 ppm) is not being revised al this time. This may ba a conservative value due to ihe lack of relevant
acute toxicity data for workers exposed 10 concantrations above 5 ppm.

REFERENCES:

1. ACGIH [1871]. 2-AminopyTidine. In: Documentation of the threshold limit values for substances in workroom air. 3rd
ed. Cincinnati, OH: American Conference of Govammenial industrial Hygienists, p. 11.

2. Marhold J [1886]. Prehled Prumysiove Toxikologie, Organicke Latky. Pragus, Czechosiovakia: Avicenum, p. 838 (in
Czechoslovakian).

3. Verschueren K [1883). Handbook of environmenial data of organic chemicals. 2nd ed. New York, NY: Van Nostrand
Reinhoid, Co., p. 182,

4. Watrous RM, Schulz HM [1850]. Cycohaxylamine, p-chiomitrobenzens, 2-aminopyridine: toxic effects in industrial use.
ind Med Sug 18(7):317-320.
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CAS number ..

NIOSH REL

LEL

Existing short-term exposure guidelines

Qriginal (SCP} IDLH
Basis for original (SCP} IDLH

Ammonia

7664-41.7

25 ppm (18 mg/m?} TWA, 35 ppm (27 mg/m®) STEL

50 ppm (35 mg/m®) TYWA

35 ppm {27 mg/m*} STEL

25 ppm {17 mg/m?) TWA, 35 ppm (24 mg/m®) STEL

Coleriess gas with a pungent, suffocating ador.

15% (10% LEL, 15,000 ppm}

500 ppm

The chasan IDLH is based on the staternent by AIHA [1871] that
300 to 500 ppm for 30 to 80 minutes have been reported as a
maximum short exposurs tolerance {Henderson and

Haggard 1543]. AfHA [1671)] alsc reported that 5,000 to

10,000 ppm are reporied to be fatal [Mulder and Van der

Zahm 1967] and exposures for 30 minutes to 2,500 to 6,000 ppm
are considered dangerous to iife [Smyth 1856].

1988 American Indusirial Hygiene Association (AIHA)}
Emergency Responss Planning Guidelines (ERPGs)

ERPG-1: 25 ppm
ERPG-2. 200 ppm
ERPG-3: 1,000 ppm

Natianai Resesarch Council [NRC 1887] Emergency Exposure
Guidance Levels (EEGLs}

1-heur EEGL: 100 ppm
24-hour EEGL: 100 ppm

U.S. Navy Standards {U.S. Bureau of Ships 1962] Maximum
aliowabla concentrations (MACs):

Continuous sxposure {80 days): 25 ppm

1 hour, 400 ppm
ACUTE TOXICITY DATA
Lethal concentration data:
LC. Adjusted 0.5-hr Derived

Speciss Refersnce {ppm) Time LC {CF) value
Rat Alarie 1981 40,300 ] ----- 10 min | 23,374 ppm {0.58)] 2,337 ppm
Rat Alarie 1982 1 28,595 | e~ 20 min | 23,448 ppm {0.82} | 2,335 ppm
Rat Alarie 1981 | 20,380 | ===~ 40 =in 23,345 ppm (1.18) 2,315 ppm
Rat Alarie 1381 11,89¢ | =---- 1 br 16,342 ppm (1.41) 1,634 ppm
Rat Back at al. 1972 7,338 | ----- 1 hr 10,347 ppm (1.41} 1,035 ppm
Mouse Back et al. 1972 4,837 | ----- 1 hr 6,820 ppm {(1.41} 682 ppm
Rabbic Boyd et al. 19544 3,859 f ----- 1 hr 13,901 ppa {1.41} | 1,305 ppm
fe 14 Boyd ec al. 1944 ¥,859 | ----- L hr 13,901 ppm (1.41} 1,309 ppm
Rat Deichzann end Gerarde 1969 z,o00 | ----- 4 hr 5,660 ppm (2.83} S66 ppm
Mammal Flury 1528 5,000 5 min 2,050 ppm {0.41} 205 ppm
Housw Kapeghian et al, 1982 = | 4,230 | ----- 1 hr 5,964 ppm (1.41} 596 ppm
Human Tab Bicl Per 1833 §,000 5 min 2,05¢ ppm {0.41) 205 ppm

“Note: Conversion facior {CF) was determined with “n” = 2.0 {ten Berge et al, 1888).

Other animal data

RD,, (mouse), 303 ppm [Appaiman et al. 1862].
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Other human data

Ammonia (continued)

............................ The maximum short exposure telerance has been repored as
being 300 to 500 ppm for 0.5 to 1 hour [Henderson and Haggard
1643]. A change in respiration rate and moderate to severe
irritation has been reported in 7 subjects exposed to 500 ppm for
30 minutes [Sitverman et al. 1846],

Revised IDLH: 300 ppm

Basis for revisad IDLH: The revised IDLH for ammonia is 300 ppm based on acute inhalation toxicity data in humans
{Henderson and Haggard 1843; Silverman at al. 1948].

REFERENCES:

1.
2.
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11.
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13.

14,
15.

16.

AlHA [1671]. Anhydrous ammonia. In: Hygienic guide series. Am ind Hyg Assoc J 32:130-142.

Alarie Y {1981). Dose-response analysis in animal studies: prediction of human responses, Environ Health Perspect
42:9-13.

Appelman LM, ten Barge WF, Reuzel PGJ [1882]. Acute inhalation toxicity study of ammonia in rats with variable
exposure periods. Am Ind Hyg Assoc J 43.662-665.

Back KC, Thomas AA, MacEwen JD [1872]. Reclassification of materials listed as transportation health hazards.
Wright-Patterson Air Force Base, OH: 6570th Aerospace Medical Research Laboratory, Report No. TSA-20-72-3,

pp. A-172 to A-172.

Boyd EM, MacLachian ML, Perry WF [1844). Experimental ammonia gas poisoning in rabbits and cats. J Ind Hyg
Toxicol 26:29-34.

Deichmann WB, Gerarde HW [1888). Trifluoroacetic acid 3FA). In: Toxicology of drugs and chemicals. New York, NY:
Academic Press, Inc., p. 607.
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(Pharmacological-toxicological aspects of intoxicants in modem industry). Arch Exp Pathol Pharmakol 138.:65-82
(transiated).

Henderson Y, Haggard HW [1843). Noxious gasss. 2nd ad. New York, NY: Reinhold Publishing Corporation, p. 126,
Kapeghian JC, Jones AB, Mincer HH, Verangier AJ, Waters IW [1882]. The toxicity of ammonia gas in the mouse. Fed
Proc 41:1568 [Abstract #7588]).

Mulder JS, VYan der Zahm HO [1967). Fatal cass of ammonium poisoning. Tydschrit Voor Soclale Geneeskunde
{Amsaterdam) 45458450 (franslated).

NRC [1887]. Emergency and continuous axposure guidance levels for selectad airbome contaminants. Vol. 7.
Ammonia, hydrogen chloride, lithium bromide, and toluens. Washington, DC: National Academy Press, Commitiee on
Toxicology. Board on Toxicology and Environmental Health Hazards, Commission on Life Sciences, National Research
Councll, pp. 7-15. :

Siverman L, Whittanberger JL, Mulier J [1946]. Physiological reaponae of man to ammonia in low concentrations. J Ind
Hyg Toxicol 31:74-78.

Smyth HF Jr [1956]. Improved communication: hygienic atandards for daily inhalation. Am Ind Hyg Assoc Q
17(2):129-185.

Tab Bio! Per [1933]; 3:231-288 (in Garman).

ten Berge WF, Zwart A, Appeiman LM [1886). Concentratior-time mortaiity response reiationship of irritant and
systematically meting vapours and gases. J Haz Mat 73:301-308.

U.S. Bureau of Ships [1882]. Submarine atmosphere habitability data book. AVSHIPS 250-848-1. Rev. 1. Washington,
DC: U.S. Departmert of the Navy, U.S. Bureau of Ships, p. 629.
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Ammonium sulfamate

CASRPUmMDer ........ ... ... . i TT73-08-0

NIOSHREL ........ ... iiiiiiiiriinnns 10 mg/m? {totai dust) TWA, 5 mg/m?® {respirable dust) TWA

CurrentOSHAPEL . ............................ 15 mg/m? (total dust) TWA, 5 mg/m® (respirable dust) TYWA

1988 0SHAPEL ........ ... ... 10 mg/m® (total dust) TWA, 5 mg/m?® (respirable dusf) TWA

1993- 1984 ACGIHTLY .................. ... .. 10 mgim® TWA

Descripticnofsubetance . . ...................... Colortess to white crystalline, ododess solid,

- Nencombustibie Solid

Orginal{SCRYIOLH ..............coivvvnnn. ... 5,000 mg/r?

Baeis fororiginai {SCPYIDLH . _.................. The chosen IDLH is based on the rat intrapertonsat LD, of
800 mg/kg cited by NIOSH {1976) from Ambrosa [1843]. This
compound has a low toxicity.

Short-term sxposure guidelines .................. None developed

ACUTE TOXICITY DATA

Lethal dase data:

LDy LD,
Specien Refsrence Routs § {mg/kg} | (mo/kg) Adjustad LD Derived value
Rat Ball 1956 oral 2,000 | ----- 14,000 mg/= 1,400 mg/m’
Mouse Gig Tr Prof Zabol 1963 oral 3,100 | ~ne-- 21,700 og/= 2,170 mg/m’
Rat Lehman 1951 oral 3,500 | =ese- 27,300 ng/m? 2,730 g/m?
Moume Lehman 1951 oral 5,760 [ ---== 40,320 ag/m* 4,032 mg/m?
Humandata . ...... ... ... ... civiiinnennnnn. None relevant for usa in determining the revised IDLH,

Ravised IDLH: 1,500 mg/m?

Basis for revised IDLH: No inhalation loxicity data are available on which to base an [DLH for ammonium sulfamate,
Therefore, the revised IDLH for ammonium sutfamate is 1,500 mg/m® based on the acuta oral toxicity data in animals [Ball
1956]. This may be a conservative vaiue due to the Jack of relevant acute toxicity data for workers.

REFERENCES:

1. Ambrose AM [1543]. Studies of the physiclogical effects of sulfamic acid and ammonium sulfamate. J Ind Hyg Toxico!
25:28,

2. Ball WL [1958]. Threshold limils for pesticides. AMA Arch Ind Health 14:178-185.

3. Gig Tr Prof Zabol {1983}, 7{5):56-57 {in Ruasian).

4. Lehman Al [1951). Chemicals in foods: a report 1o the Assoclation of Food and Drug Officials on cument developments.
Part [i. Pesticides. Q Bulletin Assoc Food Drug Off U.S. 15(4):122-125.

5. NIOSH [1876]). WOE1250. Sulfamic acid, monoammaonium salt. [n: Registry of Toxic Effects of Chemical Substances
{RTECS) 1978 od. Cincinnati, OH: U.S. Department of Health, Education, and Weifare, Public Haalth Service, Canter
for Disease Control, National institute for Occupational Safety and Healfth, DHEW (NJOSH) Publication No. 78-191,
P11,
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n-Amyl acetate

CASnumber ................ . ... .. 628-63-7

NIOSHREL ............ i, 100 ppm (525 mg/m®) TWA

CurentOSHAPEL .....................0....... 100 ppm (525 mg/m?) TWA

T9BBOSHAPEL ........... . c.iiininnnnnnnnnn. Same as current PEL

19934084 ACGIHTLY . .................coiiitn. 100 ppm (532 mg/m%) TWA

Descriptionofsubstance . .. ..................... Colorless fiquid with a parsistent bananaike ador.

LEL e e 1.1% (10% LEL, 1,100 ppm}

Original {SCPYIDLH ...........cvierinnaan,. 4,000 ppm

Basis for orginal (SCPJIDLH . ................... The chosan [DLH is based on the statement by Browning [1965]

that exposure 10 4,000 ppm of & mixture of n-amyl acalate and
isoamyl acetate produced complete loas of reflexes in rabbits
within an hour {Koelsch 1812], and on the statement by
Sax [1975] that 5,000 ppm n-amy! acetate produced deep
narcosis in cats in 30 minutes.
Short-term exposurs guidelines ... ... ... ... .. ... None developed

ACUTE TOXICITY DATA

Lethal concentration deta:

LCy | Lo Adjusted 0.5-hr Derived

Species Raference {ppm} {ppm} Time LC {CF) value
Rat WNFPIRI 1594 ] ====- 5,200 4 T ?

Lathat dose data:
LDy LD,

Species Reference Routs | {mg/ky) | (mg/kp) | Adjusted LD Darived value
Rabbit Marhold 1986 oral 7,400 [ e-e-- 9,575 ppm 358 ppm
Rat WPIRI 1974 aral 6,500 | ----- B, 410 ppm 841 ppm

Otheranimaldata ... _................. ...0vvnn RDy, {mousa}, 1,531 ppm [Alarie 1981].
Humandats . ..... e e Somnolence has been reported akter exposure to 852 ppm for 30
minutes [Lehmann 1813).

Revised IDLH: 1,000 ppm
Basis for revieed IDLH: The revised [DLH for n-amyl acetate is 1,000 ppm based on acute taxicity data in humans
[Lehmann 1913} and animals {Alarie 1881; Marhold 1986].

REFERENCES:

1. Alarie Y {1981]. Dose-responss analysis in animai studies: prediction of human responses. Environ Health Perspect
42:5-13.

2. Browning E [1965]. Toxicity and metabolism of industrial soivents. New York, NY: Elsevier Publishing Company,
p- 5385,

3. Koelsch [1912). Damage to health by amyl acetate. Concordia No. 12.

4. Lehmann KB [1813]. Experimentelle studien uber den einflufs technisch wichtiger gase und dempfe auf den opanimus
POOGIXXXIHT). Amylazetat und cyclohexanclazetal. Arch Hyg 76:260-273 (in Gernan).

5. Marhoid J [1966]. Prenied prumysiovs toxikologie: organicke latky. Prague, Czechoslovakia: Avicenum, p. 357 {in
Czechosiovakian).

6. NPIRI [1974]. Raw materia's data handbook, physical and chemical properties, fire hazard and health hazard data.
Vol. 1. Organic solvents. Bethlkehem, PA: National Printing Ink Research Instiute, p. 3.

7. Sax N1[1975]. Dangerous properties of industrial materials. 4th ed. New York, NY: ¥an Nostrand Reinhold Company,
Inc., p. 388.
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sec-Amyl acetate

CASnumber .. ... ... ... ... ... ... .. ... ..., 6268-38-0 :

MIOSHREL ........ ... ... ... i 125 ppm (850 mg/m?) TWA

Current OSHAPEL ... ... . .................. 125 ppm (650 mg/m®) TWA

1999 OSHAPEL ...................... PP Same as cument PEL

199319 ACGIHTLY ... ... ... ..., 125 ppm (665 mg/m®} TWA

Descriptionofeubstance . ....................... Coloriess liquid with a mild odor.

LB ... e 1% (10% LEL, 1,000 ppm}

Orglnal (SCPYIDLH .. ... ... .................. 8,000 ppm

Basis for original (SCP)IDLK .................... The chosen IDLH is based on the statsment by ACGIH [1971)

that £,200 ppm was lethal to guinea pigs in 7 hours [Patty
et al. 1938]. This is the only data on acute inhalation toxicity
available on which 1o base tha IDLH.
Short-term sxposure guidelines .................. None developed

ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LG, Adjusted 0.5-hr Derived
Spacles Refersnce {ppm) {ppm) Time LC {CF) value
q. pig Patcty ot al. 1936 | ----- 5,200 ? hr 22,080 ppm (2.4} 2.208 ppm
G. pig von Cettingen 1960 0000 | ---e. 10,000 5 hr 21,500 ppm {(2.15) 2,150 ppm
Humandata ............... ... ... ieiiiiiian. It has been stated that exposure 1o 1,000 ppm for an haur may
i be expectad to produce sarious toxic effects {von Qettingen
1660).

Reviesd IDLH: 1,000 ppm .
Basis for reviesd IDLH: The revised IDLH for sec-amyl acetats is 1,000 ppm based on acute inhalation toxicity data in

humans {von Osettingen 1960 and tha similarity of the toxic effects of sec-amyl acetate to those of n-army! acetate (which
also has a revised IDLH of 1,000 ppm),

REFERENCES:

1. ACGIH [1671]. sec-Amyl acetate. In: Documentation of the threahold limit vaiues for substancss in workroom air. 3rd
ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, p. 13.

2. Patty FA, Yam WP, Schrenk HH [1938). Acute response of guinea pigs to vapors of some new commercial organic
compounds. Xl Secondsry amyl acetate. Public Hearth Rep 57({25).811-818.

3. von Osttingen WF [1950). The aliphatic acids and their asters: toxicity and potential dangers. AMA Arch Ind Heafth
21.40/28-T7/85.



Aniline

CAS number .- 82-53-3

NIOSH REL None established; NIOSH considers aniiine to be a potential

occupational carcinogen as defined by the OSHA carcinogen
policy [29 CFR 1880].

CummentOSHAPEL ... ......._..............u... 5 ppm (19 mg/m®) TWA [akin}

BB OSHAPEL .......... ... .. 2 ppm (8 mgim") TWA [skin]

19931984 ACGIHTLY .......................... 2 ppm (7.6 mg/m™) TWA [skin]

Descripionofeubstance .. ...................... Colorless to brown, oity #quid with an aromatic armine-like odor,

I 1.3% (10% LEL, 1,300 ppm)

Orginal (SCPYIDLH .............. .. ........... 100 ppm

Basis fororiginat (SCPYIDLH ........__.......... Tha chosen IDLH is based on the statemant by Handerson and
Haggard {1643] that 100 to 160 ppm is the maximurn
concentration thet can be inhated for 1 hour without serious
disturbance. AIHA [1555] reported that 50 to 100 ppm can
probably be toleratsd for 60 minutes,

Short-tartn exposure Quidelimes .. ................ None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LC, LC. Adjusted 0.5-hr Dertved

Species Reference {ppm) {ppm) Tims LC (CF) vilue
Mouse Back =t al. 1872 173 ) ----- T hr 420 ppm {2.4) 41 ppm
Rat Carpenter ot al. 1949 | =---- 250 4 hr 50¢ ppm (2.0} 50 ppm
Cat ven Oettingen 1541 0000000 | ----- 140 8 hr 450 ppm {2.5) 45 ppm

Lethsl dose data:
LDg LD,

Spacies Refersnce Routs | (mg/kg) | (mg/kg) Adjusted LD Derivad vailue
Pog Back et al. 1872 oral | ----- 195 353 ppm 35 ppm
Rat Dieke et al. 1947 oral | ----- 250 452 ppm 45 ppm
Mouge Qig Tr Prof Zabol 19£% oral | =---- 464 839 ppm 84 ppm
Rat Jacobsen 1972 oral } ----- 449 796 ppm 80 ppm
G. pig Kodak 1984 oral | ----= 400 724 ppm 72 ppm

Humandata .. ............. ... iiieriiiiiiiins Volunteers tolerated 1-hour exposures ranging from

100-160 ppm with only maderata adverse health sffects
{undefined) [von Oettingen 1841]. K has also been reported that
100 to 160 ppm is the maximum concantration that can be
inhalad for 1 hour without serious consequence [Henderson and
Haggard 1843] and that 50 to 100 ppm can probably be tolerated
for 80 minutes [AIHA, 1855].

Revised IDLH: 100 ppm [Unchanged]

Basis for revised IDLH: Based on acute inhalation toxicity data in humans [AIHA 1855; Henderson and Heggard 1543,
von Ouettingen 16841), the original IDLH for aniline of 100 ppm is not being revised at thia ima. [Note: NIOSH
recommends as part of its carcinogen policy thet the "most protective™ respirators be wom for aniline at any detectable
concantration.)
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Aniline (continued)

REFERENCES:

—
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Wright-Patterson Air Force Base, OH: 8570th Aerospace Medical Research Laboratory, Repart No. TSA-20-72-3,
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o-Anisidine

............................... 80-04-0

CAS number

NIOSHREL ............ i i, 0.5 mg/m?® TWA [skin]; NIOSH considers o-anisidine to ba a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [29 CFR 1998Q).

Curment OSHAPEL .......c.ccovviiii s, 0.5 mgfm® TWA [skin]

19890SHAPEL ... ... . ... . i Same as cumrent PEL

19931984 ACGIHTLY .................ivennn. 0.1 ppm {0.5 mg/m®) TWA [skin]

Descriptionofsubstance . ....................... Red or yellow, oily liquid with an amine-like odor.

LEL ... i e e Uninown

Orginal (SCPIIDLH .. ... ... s, 50 mg/m®

Basis for original (SCPYIDLH ............ ... ... Because no data on acute inhalation toxicity are available for
anisidine {o-, p-iscimers}, the chosen IDLH is based on chronic
data. ACGIH {1071] reported that mice survived exposures to 10 -
1o 30 mg/m?* for 2 hours/day, B dayaiweek for 1 month; &
decrease in the excitability of nerves was noted [Zaeva and
Fedorova 1962]. Because mice survived 30 mg/m?, 2 houre/day,
& days‘week for 1 month, a worker should be able to escape
from 50 mg/m? without injury or imeversibie health effects.

Short-tarm exposurs guidelines . .. ............... None developed

ACUTE TOXICITY DATA

Lathal doss data:

LDy LD,

Species Reference Route ; (mg/kg) | (ma/kg) Adjusted LD Derived value
Rat TARC 1982 oral 2,000 | ----- 14,000 mg/w" 1,400 mg/m?
Moune IARC 1982 oral 1,400 | ----- %, 800 og/m 330 mg/m’
Rabbit IARC 1982 oral 870 | =-e-- £,0%0 og/m! 609 mg/m?

Otheranimaidata .._........ .................. Mice have survived exposures to concentrations of 10 to
30 mg/m? for 2 hours/dey, 8 daysAweek for 1 month with only a
decreasas in the excitability of nerves noted [Zaeva and Fedorova
1962).

Humandath ............coooiiivnniannnnnnens None retevant for use in determining the revised [DLH.

Revised IDLK: 50 mg/m? [Unchanged]

Basis for revised IDLH: Based on subchronic inhalation toxicity dats in animals [Zaeva and Fedorova 1962], the original
IDLH for o-anisidine (50 mg/m?) is not being revissd at this time. [Note: NIOSH recommends as part of its carcinogen
policy that the "most protective”™ raspirators be wom for o-anisidine at concentrations above 0.5 mg/m® ]

REFERENCES:

1. ACGIH [1871]. Anisidine {0-, pteomers). In: Documentation of the threshold lmi velues for substances in workroom
air. 3d ad. Cincinnati, OH: American Conference of Goverrunentsl industrisl Hygienists, p. 14.

2. 1ARC [1862]. IARC monographs on the svaludtion of carcinogenic risk of chemicals to humans. Vol. 27. Lyon, France:
Workd Health Organization, Intemational Agency for Resaarch on Cancer, p. 83,

3. Zmeva GN, Fedorova V1 [1862]. Taxsikot Nov Prom Khim VYesh .91 (in Russian).

33



p-Anisidine

CASnumber ......................cciiiiinnans 104-84-6

NIOSHREL ...... ... ... i, 0.5 mg/m* TWA [skin}

CurrenfOSHAPEL .................c0viiiinnnn. Q.5 mg/rr TWA [skin)

1888 OSHAPEL ........... ... ... ... ... Same as current PEL

199319 ACGIHTLY ... ... ... ... o 0.1 ppm (0.5 mg/nr*} TWA {skin]

Descriptionofsubstance ......................_. Yellaw to brown, crystalline solid with an amine-like odor.
LEL . e e Unknown

Orginal {SCPYIDLH .............ccooviniinnn.. 50 mg/n?

Basie fororiginal {SCP}IDLH .................... Becauee no data on acute nhalation toxicty are available for

anigidine {o-, p-isomars}, the chosen JDLH is based on chronic
data. ACGIH [1971] reported that mice survived exposures to 10
t 30 mg/m* for 2 hours/day, 6 daysiwsek for 1 month; a
decreasa in the excitability of nerves was noted [Zaeva and
Fedorova 1962]. Because mice survived 30 mg/m®, 2 hours/day,
6 dayaiweek for 1 month, a worker should bs able to ascape
from 50 mg/m” without injury or ireversible health effects.

Short-term exposure guidelines .................. None devaloped
ACUTE TOXICITY DATA
Lathal doss data:

LD LD,

Species Refsrence Route | (mg/kg) | (mgAkg) | Adjusted LD Derived vulus
Rabbit IARC 1982 oral 2,900 | ----- 20,300 mg/m® 2,030 mg/m
Houne IARC 1982 oral 1,380 | ----- 2,100 mg/m® 910 mg/m?
Moume Wippon 195& oral | ----- 1,000 7,000 mg/m 700 mwg/m?
Rat Szizea and Podragymi 1957 oral 1.400 | wessa g, 800 mg/m 980 mg/m’

Otheranimaldate .. .............. .. ciiivniinn Mice have survived exposures to concentrations of 10 to

30 mg/m? for 2 hours/day, § days/week for 1 month with a only
decraasa in the axcitabillty of nerves noted [Zaeva and Fedorova
1962].

Humandate ......... ... oot iinrnaiiies None relevant for usa in determining the revised iDLH.

Revised IDLH: 50 mg/m? [Unchanged]
Basis for revised IDLH: Based on subchronic inhalation toxicty data in animals [Zaeva and Fedorova 1982], the original
IDLH tor p-anisidine of 50 mg/nr* is not being revisad at this time.

REFERENCES:

1. ACGIH [1971]. Anisidine {o-, p-isomers). In: Documentation of the threshold limit values for substances in workroom
air. drd od. Cincinnatl, OH: American Conferenca of Governmental Indusirial Hygienists, p. 14,

JARC [1982]. 1ARC monographs on the evaluation of carcinogenic risk of chemicals to humans. Vol. 27. Lyon, France:
World Health Organtzation, Intemational Agency for Rasaarch on Cancer, p. 83

Nippon Yekurigaku Zasshi {Japanese Joumal of Pharmacology) [1856]; 32:215-221 (in Japaness).

Sriza M, Podragyai L [1857]. Toxikologieche untersuchung siniger in der ungarischen industrie zur anwendung
gelangenden aromatischen amidoverbindungen. Arch Gewerbepath Gewerbehyg 15:447-458 (in German).

Zaeva GN, Fedorova V1 [1962]. Toxsikol Nov Prom Khim Vesh 4:81 (in Russian).
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Antimony compounds (as Sb)

CASnumber .. ........... .. i, 7440-36-0 (Metah
NIOSHREL ....... ... it iinianns 0.5 mg Sb/m® TWA
Curremt OSHAPEL ............................. 0.5 mg Sbim® TWA
1988 OSHAPEL ...... ... ... ... . ..., Same as current PEL
19931984 ACGIHTLY ... ... .. ... ...v...... 0.5 mg Sbim® TWA
Descriptionofsubstance .. ............. ._....... Varies

Qrginal {SCP)IDLH ... . ... ... ... .. ia... 80 mg Sb/m?

Basis for original (SCP) IDLH AlHA {1959] reported thal the saverity of hazard is moderate to
high for both acule and chronic exposures to antimony and its
compounds, Brieger et al. [ 1854} noted an apparent increase in
heart abnormalities in workers chronicaily exposed to antimony
trisulfide (0.8 to 5.5 mg/m?) and demonstrated heart injury in
mxperimental animals. The chosen iDLH is based on the report
by Taylor [1966] thet slightly delayed gastrointestinal disorders,
including abdaminal pain and persistent arorexia, were noted in
workers briefly exposed ta air conteining wp to 73 mg/m? of

antimeny.
Short-term sxposure guidelines . ..., ............. Norie developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr Derived
Species Referencs LCe LC, Tims LC {CF) valiue
sbCi,
Mouse Chekuncva and Minkina 1987 720 mg/m | eee-- ? ? ?
Rat Izmerov et al. 1982 720 mgim® | ee--- 2 hr 469 o3 Sb/=* 47 my Sb/m’
Lathal dose data:
LDy LD,
Species Reference Route | (mgkg) | (mgkg) Adjusted LD Darived value
sb
Rat Coulscen and Xorte 1973 oral 7,500 | ----- 9,000 mg Sb/m' 4,900 oy Sh/m*
51,0,
Rat Smyth and Carpenter 19438 oTal | 220,000 | ----- »117,600 mg Sb/m? »11,760 mg Sh/m®
shel,
Rat hArzamastev 19&4 oral 1,115 | «wva- 3,179 oy Sb/m 318 =g So/m*
G. pig [ Arzamastev 1964 oral U0 | avee- 2,566 og Sh/m’ 257 mg 5b/m’
Humandate ...... ... ittt Antimony pertaftuoride (SbCL) is considersd to be the most loxic

of the antimony chiorides [ACGIH 1963]. The American
Conference of Governmantal Industrial Hygienists (ACGHH} TLV
for antimony is based on an analogy to hydrogen ciioride
[ACGIH 1993}

Revised 1DLH: 50 mg Sb/m?

Basis for revised IDLH: The revised LDLH for antimony compounds is 50 g Stvm?® based on ecute inhalation toxicity
data in animals flzmerov &t al. 1982} and an analogy Lo hydrogen chioride [ACGIH 1883 which has a revised (DLH of
50 ppm (75 mg/m®).

35



Antimony compounds {as Sb} (continued)

REFERENCES:

1. ACGIH [1891]. Antimony and compounds. In; Doecumentation of the threshold limit values and biological exposure
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CAS NUMDBL ... .. ... i e 86-884

NIOSHREL ........ ... .. i, 0.3 mgim® TWA

CurrentOSHAPEL ............. ... ... ..coo..... 0.3 mg/im® TWA

1989 OSHAPEL ... ... ..., Same as current PEL

19931984 ACGIHTLY ........ ... .. ............. 0.3 mg/m® TWA

Descriptionof substance ... ..................... White crystalline or gray, odorlass powder.

LEL e Noncombuegtible Solid

Orginal {SCP}IDLH ... ......................... £00 mg/m?

Basis for original (SCP}IDLH .................... No useful acute inhalation toxicity data are avaitable on which to

base the IDLH for ANTU. The chosen iDLH, therefors, has been
estimated from the fatal human cra! dose of 1 gram given by
Stolman [1868]. According to ACGIH [1971], McClosky and
Smith [1845] reported that ihe acule oral toxicity varies greatly
among different species, with rats and dogs being tha most
suscaptible (LD, of 30 1o 50 mg/kg) and rabbits the jeast
susceptibla (LD, of 1,000 mg/kg).

Short-term exposure guidelines ... .. ... ... .. ... None developed
ACUTE TOXICITY DATA
Lethal dose data:

LDy Lo,

Species Refsrence Route | (mg/kg) | (mg/kg) Adjustad LD Derived valus
Dog AAPCO 1966 oral ¢.38 | ----- 2.7 mg/o’ ¢.3 mg/m?
Rat Lehman 1952 oral € | ----- 42  og/e 4.2 mg/m
Menkey Perkow 1371/78 oral [ 4,250 ] ----- 29,750 mg/m’ 2,975 mg/m
Mouse Takkyoku 1977 oral 5 ] ewmw-- 35 wmg/m? 3.5 mg/m*

Otheranimaldata . ...... . ... .. .. .cciinnn.. It has been reported that the mean oral lethal dose is

4,000 mg/kg in monkeys and is presumably much the same in
man [Gossalin et ai. 1984},

Humandatr . ... ... cvieiniiiriaiiiasiinanaes The fatal oral dose has been reported to be 1.000 mg [Stolman
1968]. [Note: An oral dose of 1,000 mg is equivalent to a worker
baing axposed to 650 mg/m? for 30 minules, assuming a
breathing rate of 50 Fers per mnute and 100% absorption.]

Ravised IDLH: 100 mg/m® [Unchanged]

Basis for revised IDLH; No inhalation toxicity data are available on which o base an 1DLH for ANTU. However, based
on acute oral toxicity data in humans [Stoiman 1969] and animais [Gosaslin et al. 1884, Perkow 1871/76), the ongmal
1DLH for ANTU {100 mg/m®) is not being revised at this time.

REFEREMCES:
1. AAPCO [1068]. Pesticide chemicals official compendium. Topeka, KS: Association of American Pesticide Conirol
Officials, Inc., p. 57.
2. ACGIH [19711. ANTU {alpha-naphhyt-thiourea). in: Docurnentation of the threshold limid values for substancas in
workroom air. Jrd ed, Cincinnati, OH: American Conferenca of Govemnmential industrial Hyglenists, pp. 15-18.
3. Gosaelin RE, Smith RP, Hodge HC [1884]. Clinical toxicology of commercial products. 5th ed. Section {Il, Balimere,
MO: Williams and Wilking Company, pp. 4042,

4. Lehman AJ {1852]. Chemicals in foods: a report to Lthe Association of Food and Drug Officials on current developments.
Part il, Pesticides. Section lil. Subacute and chionic toxicity. Q Bulletin Assoc Food Drug Off U.S. 16:47-53.
McClosky WT, Smith MI [1845]. Studies on the pharmacologic action and the pathology of alpha-naphthylthiourea
{ANTU}. I. Pharmacology. Public Heallh Rep 80(38):1101-1112.

Perkow W [1971/76]. Wirksubstanzen der pflanzenschutz und schedlingsbekampfungsmitiel. Berlin. Germany: Verlag
Paul Paray {in Garmanj}.

Stolman A, ed, {1965]. Progress in chemical toxicology. Vol. 4. New York, NY: Academic Press, p. 235.

Yakkyoku (Pharmacy} [1677]; 28:328-335 (in Japanese).
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Arsenic {inorganic compounds, as As}

CASnumber ., . ... ... ... ... ... ... e T440-38-2 {Metal)

NIGSHREL ..... ... ... ... ... ... ... ..., 0.002 mg As/m® 15-minuta CEILING; NIOSH considers inorganic
arsenic compounds o be potential pccupational carcinogens as
defined by the OSHA carcinogen policy [29 CFR 1550].

Current QSHAPEL ............................. 0.010 mg Ag/m* TWA

1888 O8MAPEL .. ... ... ... ... ... Same as current PEL

19931904 ACGIHTLY ... ... .. ................ 0.01 mg As/m* TWA, A1

Descriptionofsubstance . _............ ... ..... Varies

Orginaf (SCRYIOLH .. ... ... ... e 100 mg As/m?®

Basls for original (SCP)IDLH .................... The chosen [DEH is based on the cat 1-hour LC,; of
130 mg/m? for arsenic trichloride {Flury 1921 cited by
NIOSH 1978].

Short-term exposurs guidalines .................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derived value

Specles Refersnce LCp LC., Time LC {CF)

hacl,

Cat Flury 1%22 3  ----- 160 mg/m 1 hr §2 mg Aa/m* (1.25) f 5.2 mg Aa/m’
Cat Spector 1955 20000 | ----- 206 mwg/m™' | 20 min 79 mg Aa/m {0,536} 7.9 oy Aa/m
Mouss Spector 185§ 2} ----- 33e ppm 10 min | 726 my Ra/m' {0.6%} |73 =g Ra/m’

Lethal doss data:
LDy LD,

Specles Refersnce Route | (ma/kg) | {(ma/kg) |  Adjusted LD Darived vaiue
An

Rat Cavydova et al. 1987 wral 7683 | ----- 5,341 oy ha/e’ 534 mg As/m’
Mousw Cavydove st al. 1967 oral 45 } ----- 1,015 mg ha/m’ 102 mg ha/m
Ca,{AsqQ,},

Rat Lehman 1951 oral 20 F ----- 53 mg Aa/m? 5.3 mg As/m
Mouse MacEwen and Vernct 1972 oral 794 | ----- 2,080 mg Aa/m' | 20% mg As/o’
Rabbit Muenlberger 1330 oral 5¢ | ----- 132 mg As/m’ 13 wg As/m’
Dog Perkow 1971/1976 oral 38 | -a-es 100 mg As/m 1 mg As/m
Pb, {A8D,) ;

Rabbit Muehlbarger 1930 oral 75 | eeees 98 mg As/m’ B.8 mg As/m’

Humandata ..............cciviiieniimnnininnnns None relevant for usa in determining the revised IDLH.

Revised IDLH: 10 mg As/m?

Basts for revised IDLH: The revised IDLH for inorganic arsenic compounds is 10 mg As/m? basad on acuts inhalation
toxicity data in animats [Flury 1921; Spector 1955). This may bs a conservative value due to the lack of relevant acute
toxicity data for workers. [Note: NIOSH recommends as part of its carcinogen policy that the "most protective™
respirators be wom for inorganic arsenic compounds at concentrations above 0.002 mg As/m®, OSHA curmently requires
in 20 CFR 1919.1018 that workars be provided with and required to wear and use the "moast protective™ respirtors in
concantrations exceeding 20 my As/m? {i.e., 2,000 x the PEL}.]




Arsenic {inorganic compounds, as As} (continued)
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CASUMDBEE ... ..........ci0iiriinrenaarennnnn.
NIOSHREL _........... ...,

CurrentOSHAPEL .............................
1989 OSHAPEL ... ... ... .. .. .ciiiiiiiinn.

LEL ...
Original (SCPYIDLH .. .......... . ... ..o tn.
Basis fororginal (SCPYIDLH .. ..................

Existing short-term exposure guidelines ... .. ... ..

ACUTE TOXICITY DATA

Lethal concentration data:

Arsine

7784421

0.002 mg/m? 15-minute CEILING; NIOSH considers arsine to be
a potential occupationat carcinegen as defined by the OSHA
carcinogen palicy {20 CFR 1980].

0.05 ppm (0.2 mg/m*) TWA

Same as cument PEL

0.05 ppm (0.18 mg/m?) TWA

Colorless gas with a mild, gariic-like odor.

5.1% (10% LEL, 5,100 ppm)

& ppm

The chosen IDLH is based on the stalement by Patty [1963] that
A to 30 ppm is the maximum concentration that can be inhaled in
1 hour without serious consequances [Henderson and

Haggard 1843]. Tha chosen iDLH falls within the range of 1 to
10 ppm, which AIHA [1965] suggested might be dangerous for a
1-hour exposure [Elkins 1859; Kipling and Fotherpill 1864].
Matianal Research Coundl [NRC 1684] Emergency Exposure
Guidance Levels (EEGLs):

1-hour EEGL: 1.0 ppm
24-hour EEGL: 0.1 ppm

LCy, LC,, Adjusted 0.5-hr Derivad
Species Reference {(ppm) {ppm) Time LC {(CF) vaiue
Rat Gates et al. 1346 120 | ----- 10 min 83 ppm (0.59) B.3 ppm
Mcuse Gates er al. 1948 77 ----- 10 min 53 ppm (0.63) 5.3 ppm
Rabbit Jates et al. 134§ 200 | ----- 10 min 138 ppm (0.69) 14 ppm
Dog Gates ot al. 1546 we | ----- 10 min 75 ppm [0.69) 1.% ppm
Human Henderscn and Haggard 1%43 2 | ----- 250 30 min 250 ppm (1.0} 25 ppm
Human Tab Biol Per 1%33 | ----- 300 5 min 165 ppm [0.S5} 17 ppm
Human Teltelbaum and Kier 1%6% = | ----- 25 30 min 25 ppm (1.4} 2.5 ppm
Otheranimaldata ......._...................... RDgy, (mouse), 12 ppm [Peterson and Bhattacharyya 1885).
Otharbumandats .. ..........covrreerriirrines It has been reportad that poisoning symptoms occur after a few

hours axposure to 3 to 10 ppm [Henderson and Haggard 1943].
It has been suggesied that 1 to 10 ppm might be dangerous for a
1 hour exposure [AIHA 1965) and that 8 to 30 ppm is the
maximum concaniration that can be inhaled in 1 hour without
serious consequences [Henderson and Haggard 1943]. 1t has
been estimated that 1,543 ppm for 2 minutes and 62 ppm for

30 minutes ame minimal disabling exposures [Gates et al. 1948).

Revised IDLH: 3 ppm

Basls for revised IDLH: The revissd IDLH for arsine is 3 ppm based on acute inhalation toxicity data in humans [AIHA
1965; Henderson and Haggard 1543; Teitelbaum and Kier 1968]. [Note: NIOSH recommenda as part of its carcinogen
policy that the "most protective™ respirators be wormn for arsine at concentrations above 0.002 mg As/m?)




Arsine {continued)

REFERENGES:
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Azinphos-methyl

CASnumber ........ ... ... ... ........ .. ... ... 86-500

NIOSHREL ..~ ... ... . . 0.2 mg/m® TWA [skin]

CurrentQSHAPEL .....................¢.cunn.. 0.2 mg/m? TWA [skin]

1969 OSHAPEL ... ... ......................... Same as currant PEL

19931984 ACGIHTLY ................covn ... 0.2 mg/m® TWA [skin}

Descriptionofsubstance . ........_.............. Cotorieas crystals or a brown, waxy solid.

LEL ... e e Noncombustible Solid

Original (SCPJIDLH ............................ 20 mg/m®

Basis fororiginal (SCPYIDLH .................... Because no usaful dala on acute mhaiatlon toxicity are available
concernmgr_ the toxic effects produced by azinphos-methyl, the
chosen IOLH has been based gn an analogy with parathion,
which has an IDLH of 20 mg/m®.

Short-tarm exposure guidalines .................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derived

Species Reference LC, LC, Time LC (CF} value
Rat Hewell and Dilley 1978 59 mg/m | ----- 1 hr 96 mg/m' [1.15) B.6 mg/m’
Rat Sanderson 1961 79 mg/m? | === 1 hr 99 mg/m* (1.2S) 9.9% mg/m

Lethal dose data:

Species Referunce Route { (mg/kg) | (mg/kg) | Adjusted LD Durived vaiue
Rat Dubois et al. 1957 oral i« | ----- 115 mg/m’ 12 mg/m’
G. pig Dubois et al. 1557 oral 80 | eme-- 560 mg/m 56 mg/m’
Hat Gaines 1360 oral 11 | ----- 77 ng/ 7.7 mg/m?
Rat Galnesa 1960 oral 13 | eeee- 91 mg/o’ 8.1 mg/m’
Mouss Murphy et al. 1976 oral B.E | «ua=- 60 mg/m’ 6.0 mg/m’
RAT Sanderson 1961 oral 7 ----- 49 my/m 4.5 mg/m?
Mouse Sato 1959 oral a8 f ----- 56 mg/m' 5.5 mg/m?
Deg ¥orthing 1991 oral w | ----- 70 mg/w 7.0 mg/m
Humsndata ... . __ ... ... ... ... .. Eight workers exposed to concentrations as high as 9.6 mg/m®
not:memodgwsn) showed no signs or symptoms of iliness

Jegler 1

Ravised IDLH: 10 mg/m®

Basis for revised IDLH: The revisad IDLH for azinphos-methyl is 10 mg/m® based on acuts inhalation toxicity data in
humans [Jegler 1064} and animals [Newell and Dilley 1978; Sanderson 1981). This may be a consarvative value dus to
the lack of acute toxicity dats for workers axposed to concentrations above 10 mg/m?,

REFERENCES:
1. DuBuois KP, Thursh DR, Murphy SD [1 957] Studies on the toxicity and ic actions of the dimethoxyl ester of
benzotriazine dithi hosphonc acid. J Pharmacol Exp Ther 119: oa_zéharrnacolog
2. Gaines TB [1980]. Acula toxicity of pemdes inrats. Toxicol AFpI Pharmacol 2:88-99.
A JeglerZ[1 A posure to guthion during spraying and form Arch Environ Health 8:585-569.
4. Murphy 50, Cheever KL Chow AYK, Brewster M [1976]. Organophosphate insecticide potentiation by carboxylesterase
5 inhibitars. Proc Eur Soc Toxicol 17:292-300

Newell GW, Dillay JV [1878]. Terat and acute tomcolog’r of selacted chemical pesticides administered by
Eg:laggg -6%3?'?;’ ECA Stanford Research institute, p. 18. Prepared for Health Effects Research Laboratory, U.S.

8. ?grldersonz DM [1981]. Treatment of poisoning by anticholinestsrase insecticides in the rat. J Pharm Pharmacol

R Studies on organic phoaphorus gusathion and phosdrin. |. The taxicity of gusathion and phosdrin. Kuma
8 ﬂedrdl.l 12(1;‘312-317 P v i

. Worthi

991]. Azinphos- In: The pesticide manual: 8 world compendium. 8th ed. Oid YWoking,
Surrey ngland: [anlrll Brothers u"ﬁ:"‘p
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1989 OSHA PEL
1882-1594 ACGIH TLY

Barium {soluble compounds, as Ba)

Dascriponofsubstance . .......................
Orglnal {SCPYIDLH* . ....... ... ... .. ... ... ....

Basis for original {SCP) IDLH

Short-term exposure guidelines

T440-39-3 (Metal)

0.5 mg Ba/m® TWA

0.5 mg Ba/m® TWA

Same as current PEL

0.8 mg Ba/m* TWA

Varies

1,100 mg Ba/m® [*Note: “Effective” IDLH = 250 mg Ba/m® ~
see discussion below.]

Frem the standpoint of deriving an appropriate IDLH, the soluble
Ba compounds BaCl, and Ba{NQ,), prove to be the most acutely
toxic. Browning [1969] reported that the toxic dosa of BaCl, for
man was 200 to 500 mg {Lydtin et al. 1955]; Patty [1963] cited
B00 to 900 myg of BaCl, (550 to 800 mg aa Ba) as the fatal dose
for man [Sollman 1853]. Acute toxicity data in animals show
Ba{NOQ,), equally as toxic as BaCl;. As no data on the acute
inhaijation toxicity of either of these two barium compounds exist,
the IDLH is based on a calculated doss for 8 30-minute exposure
for man required to attain an imtake of 200 mg BaCl, {as Ba),
assuming a minute voiume of 7.5 liters/minute and an

80% retention. Therefore, the IDLH is calkculated to be about
1,100 mg Ba/m®. However, respiratars have been selected on
the hasis of the assigned protection factor afforded by each
device up to 500 = the OSHA PEL of 0.5 mg Ba/m® {i.e.,

250 mg Ba/m™); only the "most protective™ respirators are
permitted for use in concentrations axceeding 250 mg Ba/m®.
None developed

ACUTE TOXICITY DATA
Lathal doss data:
Species Reference Route LDg LD, Adjusted LD | Derlved value
Bacl, .
Rabbit Barnes and Eltharingtan oral | ----- 112 mg Ba/kg 785 mg Ba/m! 79 mg Ha/m'
1573
Dag Barnes and Bltherington oral | 0 ----- 55 mg Ba/kg 416 g Ba/m’ 42 oy Ba/m’
1973
Rat Caivery 1942 cral 78 mg Ba/kg | = ----- 545 mg Ba/m’ 55 mg Ha/m?
G. pig calvery 1942 oral 50 mg Bajkg | @ ----- 3S¢ =g Ba/mvY 35 mg Ba/o’
Mouse Coulsten and Xorte 1375 oral | @ ----- 46 mg Ba/kg 323 g Ba/m’ 32 mg Ba/m’
Ba{NO,),
Rat Marhold 1872 oral {187 mg Ba/kg | = ----- 1,306 mg Ba/m* 131 mg Ba/m’
Rabbit Yakkyoku 1380 oral |  ----- 79 mg Ba/kg 552 mg Ba/m’ 55 my Pa/m’
Dog Yaxkyoku 1$50 oral | @ ----- 421 mg Ba/kg | 2,544 ™9 Ba/m | 294 mg Ba/m’
Human dats ... ........ . ittt It has been reported that the lathal oral dose is 43 to

57 mg Bakg [Reeve 1878). [Note: An oral dose of 43 to

57 mg Bafkg is equivalent to a T0-kg worker being expesed to
2,007 to 2,080 mg/m? for 30 minutes, assuming a breathing rate
of 50 liters per minute and 100% absorplion.}
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Barium (soluble compounds, as Ba) (continued)

Revised [DLH: 50 mg Ba/m®

Basis for revised IDLH: Basis for "Revised" IDLH: No inhalation toxicity data are available on which to base an IDLH
for soluble barium compounds. Therefore, the revised IDLH for soluble barium compounds is 50 mg Ba/m® based on
acule aral taxicity data in humans [Reeve 1978] and animals [Bames and Eltheringlon 1573; Calvery 1842; Couiston and
Korte 1875; Yakkyoku 1980]. This may be a congervative value due to the lack of relevant acute taxicity data for workers
exposad to concantrations above 50 mg/m®.

REFERENCES:
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8. Reeve AL [1979]. Barium. In: Friberg L, et al., eds. Hardbook of toxicology of metals. New York, NY: Elsevier/Nerth
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CAS number
NIOSH REL

Current OSHA PEL
1989 OSHA PEL
1993-1984 ACGIH TLYV
Description of substance

Benzene

LEL . e e

QOriginai {SCP) IDLH
Basis for original (SCP) IDLH

Existing short-term exposure guidelines

ACUTE TOXICITY DATA

Lathal concentration data:

71432

0.1 ppm TWA, 1 ppm STEL; NIOSH considers benzene to be a
potential occupational carcinogen as defined by the QSHA
carzinogen policy {28 CFR 1890).

1 ppm TWA, 5 ppm STEL

Same as current PEL

10 ppm {32 mg/m?) TWA, A2

Colortess to light-yellow liquid with an aromatic odor.

1.2% {10% LEL, 1,200 ppm}

3,006 ppm

The chosan IDLH is based on the report in Patty [1963] that for
man, a single exposure to 3,000 ppm Is endurable for 0.5 to

1 hour [Flury 1528].

National Research Councit [NRC 1985] Emergancy Exposure
Guidance Leveis {EEGLs):

1-hour EEGL: 50 ppm
24-hour EEGL: 2 ppm

LCy LC. Adjusted 0.5-hr Derlved
Species Reference {ppm) {ppm) Time LG (CF} value
Rabbit Carpenter et al. 1544 | ----- 45,000 | 30 min | 45,000 ppm {1.0} 4,500 ppm
Dog Spec¢teor 1958 00 ] -=--- 44,923 ? ? ?
Cat Spector 2955 | ----- 52,308 7 ? ?
Human Tab Bio) Per 1933 b ----- 20,000 5 min | 11,000 ppm (0.55) 1,100 ppm
Otherhumandats . ...............c0vvniuiiina It has been stated that 3,000 ppm is endurable for 0.5 to 1 hour

[Flury 1928]. It haa also been stated that exposure at 19,000 1o
20,000 ppm for 5 to 10 minutes is fatal; exposure at 7,500 ppm
for 30 minutes is dangerous; exposure at 1,500 ppm for

60 minutes induces serious symptoms; exposure at 500 ppm for
60 minutas leads o symptoma of illness; expasure at 50 fo

150 ppm for § hours produces headache, lassitude, and
weakness; and exposurs at 25 ppm for B hours has no effect
[Gerarde 1960].

1,000 = the

Revised IDLH: 500 ppm
Bas!s for revised [DLH: The revised IDLH for benzens is 500 ppm bassd on acule inhalation Ladicity data in humans
[Gerarde 1860]. [Note: NIOSH recommends as part of its carcinogen policy that the "most protectiva” respirators be
worm for banzene at concentrations above 0.1 ppm. OSHA curmently requires in 28 CFR 1818.1028 that workers be
provided with and required to wear and use the "most protective” respirators in concentrations exceeding 1,000 ppm (e,

PEL}.]
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of its narcotic effect with benzol, tolucl, and styrene, and a note on the elimination of styrene by the human. J Ind Hyg
Toxicol 26(3).68-78.

2. Flury F [1828]. Modeme gewerblichs vergiftungen in pharmakalogisch-toxikologischer hinsicht
{Pharmacological-toxicological aspects of infoxicants in modem industry). Arch Exp Pathol Pharmahkol 738:65-82
{translated).
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Benzene (continued)

. Gerarde HW {1960]. Toxicology and biochemistry of aromatic hydrocarbans. New York, NY: Elsevigr Publishing
Company.

. NRC{1886]. Emergency and continuous expasure guidance levels for selectad airbome contaminants. Vol. 6. Benzene
and ethylene oxide. Washington, DC: National Academy Press, Committee on Toxicology, Board on Toxicology and
Environmental Health Hazards, Commission on Life Sciences, National Research Coundl, pp. 7-33,

. Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: intersciencs
Publishers, Inc, p. 1221.

. Spector WS, ed. {1855]. Handbook of toxticology. Vol. 1. Acute toxicities of solids, liquiis and gases to laboratory
animais. Phitadalphia, PA: W.B. Saunders Co., p. 324.

. Tab Biol Per {1933]; 3:231 (in German).



Benzoy! peroxide

CASIUMbSY ... ... ... ... 94-36-0

NIOSHREL ....... ..ot iiiiinenn., 5 mg/m® TWA

CurrentQSHAPEL ........................ouv.. 5 mg/m?® TWA

1888 OSHAPEL ...... ... ... .. i, Same as cumrent PEL

189931884 ACGIHTLY ... ... ... ............... 5 mg/m* TWA

Descriptionof Substance . ...................... Colorless to white crystals or a granular powdar with a faint,
benzaidehyde-like ador.

A Unknown

Orginal {SCPYIDLH _...........0iviiiiianna.. .. 7.000 mg/m? .

Basis for original {SCP)IDLH .. ... .. ... ... ....... Tha chosen {DLH is based on the estimated mause 4-hour LC,,

of 700 ppm (7,000 mg/m*} for benzoy! peroxide cited by
ACGIH [1871). However, this concentration is not an actual LC.,
value for benzoyl peroxide; i was estimated by ACGIH [1871] by
analogy from data concemning LCy, values for other related
organic peroxides [Floyd and Stokinger 1858].

Short-term exposure guidelines . .. ... ............ None developed

ACUTE TOXICITY DATA

Lethal concentration date:

Adjusted 0.5-hr Derived
Species Referance LCy LC,, Time LC {CF) value {ppm}
Mouse Floyd and Stokinger 1958 7,000 mg/m | --e-- 4 hr 14,00 wg/e’ {2.0) 1 1,400 mg/mw’
Lethal dose data:
Speciss Raference Route {ma/kg} (mgkg) | Adjusted LD Derived value
Mouse ARCO 1582 eral 1,710 | meew- 53,97¢ mg/m’ 5,3%7 mg/m?
HUMBM B .. ot ir e e r e iine v rrnrnan Concentrations of 12 mg/m® and higher have resulted in
proncunced imtation of the nosa and throat Moskowitz and
Grabois 1850],

Revised IDLH: 1,500 mg/m®
Basis for revised iDLH:; The reviasd IDLH for benzoyl peroxide is 1,500 mg/m? based on acirte inhalation toxicity data in
animals [Fioyd and Stokinger 1858].

REFERENCES:

1. ACGIH {1871]. Acstaldehyde. In: Documentation of the threshoid imit values for substences in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Govemmental industrial Hyglenists, pp. 23-24.

2. ARCO [1982]. Toxicology report. 70% aqueous tertiary butyl hydroperaxide: acute toxicity evaluation. Newtown
Square, PA: Arco Chemicat Company, June 1882,

3. Floyd EP, Stokinger HE [1858). Toxicily studies of certain organic peroxides and hydroperoxides. Am Ind Hyg Assoc J
19:205-212.

4. Moskowitz S, Grabois B [1850]. Unpublished report sert to ACGIH. Albany, NY: New York State Departmen of Labor,
Division of Industrial Hygiene {November 1950). [From ACGIH [1861]. Benzoyl peroxide, In: Documentstion of the
threshold limit values and biclogical exposure indices. 6th &d. Cincinnati, OH: American Conferenca of Govemmental
Industrial Hygienists, pp. 123-124.]
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Benzyi chloride

CASNUMDSE .~ ...............0iiriiiinnnnnnn. 100-44-7

NIOSHREL ......... .. s 1 ppm {5 mg/mP) 15-minute CEILING

CurrentOSHAPEL ... ... .. ... .............. ... 1 ppm (5 mg/m®} TWA

1989 0SHAPEL . ... ... ... Sams as current PEL

1993194 ACGIHTLY .. ... . ................ 1 ppm (5.2 mg/m®) TWA

Description of Substanes . ._.................... Colorless to slightly yellow liquid with a pungent, aromatic odor.
LEL ... i e e 1.1% (10% LEL, 1,100 ppm)

Original (SCPYIDLK .. .......................... 10 ppm

Bagie for original (SCPYIDLH .................... Vary lithe data are available on the acula affects of axposure {o

benzyl chioride. ACGIH [1971] reported that in 1 minute an
exposure to 18 ppm is intolerable to man [Flury and

Zemik 1831]. ILO [1972] reported that 20 ppm will render the
atmosphers imaspirable in 1 minute. 1LO [1971] reported that 50
to 100 mg/m® (10 to 19 ppm) immediately causes weeping and
twitching of the eyefids, while 160 mg/m® {30 ppm) causes
effecis that are intolerabla to the eyes and nasal mucous
membranes. Based an this data, an IDLH of 10 ppm is assumed
in arder to avaid difficytties in escape in the event of respirator

failura.
Short-term exposure guidelines .................. None deveiopsd
ACUTE TOXICITY DATA
Lethal concentration data:
LCy Lc, Adjusted 0.3-hr Derived
Species Reference {ppm} {ppm) Time LC {CF} value
Rat IARC 1976 56 | ----- 2 hr 240 ppm (1.6) 24 ppm
Mouse IRRC 1976 L{- B B 2 hr 128 ppm {1.8) 13 ppm
Dog WIosk 187¢ | ---- 380 8 kr #5¢ ppm {2.5) 55 ppm
Otheranimaldata .........._._................. RDy, {mousa), 17 ppm [DeCeaurrz ot al. 1981).
Humandats . ...t iiiiniennrrens it has been reported that an exposure to 18 ppm for 1 minute is

intolerable [Flury and Zemik 1831]. It has also been neported
that 10 to 19 ppm immediately causes weeping and twilching of
the eyelids [ILO 1871],

Revised IDLH: 10 ppm [Unchanged]
Basla for revised IDLH: Based on acuta inhalation toxicity data in humana [Flury and Zemik 1931; ILO 1971), the
original JOLH for benzyl chioride {10 ppm) is not being revised at thia time.

REFERENCES:

1. ACGIH [1971]. Benzyi chieride. In: Documentation of the threshold limit values for substances in workroom air. 3rd ad.
Cincinnat, American Confersnce of Govemmental Indusinial Hygienists, p. 24.
. DeCeauriz JC Mrclllmo JC, Bonnet P, Guenier JP [1981]. Sensory ifritation caused by various industrial airbomes
chemicals. Toxicol Lett %(2}:137-143.

Ftuty F, Zarmk é19311 liche gase dampfe, nebel, much- und staubarten. Berlin, Germany: Verlag von Julius

[ARC 19‘?8] A raphsonmewa[uaﬁon of the carei ic risk of chemicals to man: benzr chioride.

Lyon, France: World Health Organization, International Agency for Research on Cancer, p.
tLO [19?1 Benzyl chioride. in: Egggopudla of occupational hegith and safety. 2nd ed. Vol. | {A-K) "Geneva,
ﬁ.%lt[z?g'?;d Tln[terna dLl;abog; [ 1896 Zﬁd of @ health and safely. Vol. il (L-Z). 2nd ed.

oluene and derivatives, [n. paedia of occu a -

Gene witzeriand; Internationai Labour O%ca pp. 1414-1415')“9"
NiOSH f1 978]. NIOSH criteria for a recommended standard: occupational exposurs to benryl chloride. Cincinnati, OH.
U.S. Department of Health, Education, and Welfare, Public Health Service, Center for Disease Control, National Institute
for Occupational Safety and Health, DHEW (NIOSH) Publication No. 78-182.
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Beryllium compounds (as Be)

CASnumber ............... . ... .. ... ii.n.. 7440-41-7 (Metal)

NIOSHREL ... it iieiee e Not to exceed 0.0005 mg/m* NIOSH considers beryllium
compounds to be potential cccupational carcinogens as defined
by the OSHA carcinogen pelicy [29 CFR 16901

Curremt OSHAPEL ....... ... ... ... .....ivnuinnn. 0.002 mg/m? TWA, 0.005 mg/m® CEILING,
0.025 myg/m? 30-minute MAXIMUM PEAK

1888 OSHAPEL ... ... ... ... ... ... Same as current PEL

19931984 ACGIH TLY ... ... ... . i 0.002 mg/m?® TWA, A2

Description of Substance ....................... Varies

Qrignel {SCPIIDLH . ... oot 10 mg Be/m® [*Note: “Effective” IDLH = 4 mg Be/m® - see
discussion below.}

Basis fororginal (SCP)IDLH .................... This IDLH is based on the statement by Palty [1963] that

10 mg/m® of beryllium fluoride was lethal to sevsral species in
15 days. However, respirators have been assigned on the basis
of the assigned protection factor afforded by each device up to
2,000 = the OSHA PEL of 0.002 mg/m? {i.e., 4 mg/m®); only the
"mast protective” respirators are permitted for use in
concentrations exceeding 4 mg Be/m?,

Short-term exposure guidelines . ................. Nene developed
ACUTE TOXICITY DATA
Letha! doae data:
LDy LD,
Species Reference . Route | {mg/kg} 1 (mo/kg) Adjusted LD Dertved value
BeF,:
Rat Blair 1%51 oral 95 | ----- 158 mg Be/m? 1£ mg Be/m’
Mouse Taberashaw 1972 oral we | e---- 161 mg Be/m' 1§ mg Be/m’
BeSo,:
Rat Sazhina 1955 oral 8z j ----- 45 mg Be/my 4.9 mg Be/m?
House Sazhina 196% oral 80 { ----- 48 ™3 Be/my 4.8 mg Be/m’
Otheranimaldata ... . ....... ... i, [t has been reported that 10 mg/m? of beryllium flueride (ie.,
2.3 mg Be/m™) was lethal lo several species in 15 days [Patty
1863].
Humandats ..............ciiiiiriiiiienns. None relevart for use in determining the revised iDLH.

Revised IDLR: 4 mg Be/m*

Basis for revised IDLH: Based on acute ftoxicity data in animais [Patty 1963; Sazhina 1665], a value of about

5 mg Ba/m* would have been approprate. However, the revisad IDLH for barylium compounds is 4 mg Be/m® based on
being 2,000 times the OSHA PEL of 0.002 mg Be/m? (2,000 is Bn aasigned protection factor for respirators; only the "most
reliable” respirators are recommended for exposures greater than 2,000 times the OSHA PEL). {Note: NiOSH
racommends as pert of lts carcinogen policy that the "most protective” respirators be wom for berylllum compounds at
concentrations above 0.0005 mg Ba/m®.}

REFERENCES:

1. Blair HA [1651]. Quarterfy technical report {January 1, 1851 through March 31, 1851). Rochester, NY: University of
Rochester, Research and Development Report UR-154, U.S. Atomic Energy Commission Contract W-T7401-eng-49.

2. Palty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Ii. Toxicology. New York, NY: Interscience
Publishers, nc., p. 1006,

3. Sarhina LA }1965). Experimentai dala to substantiate the maximum permiasibie concantration of beryllium in the water
of reserveoirs. Gig Sanit 30(1-3):168-176 (transiated).

4. Tabershaw IR, ed. [1872]. The toxicology of beryilium. U.S. Public Health Service Publication 2173:23.
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Boron oxide

CASnumber .. ... ... ... .. . ... ...
NIOSH REL

LEL .. e

Short-tarm axposurs guidelines

1303-86-2

10 mgim® TWA

15 mg/m* TWA

10 mg/m® TWA

10 mg/m® TWA,

Colariasy, semitransparent iumps or hard, white, odoriesa
crystals.

Nancombustible Solid

Neo Evidence [*Note: "Effective” IDLH = 7,500 mg/m? — see
discussion below.]

No evidence axists in tha available toxicological data that an
acute exposure to a high concentration of boron oxide would
impeds ascape or cause any imeversible health effects within
30 minutes. For this draft technicat slandard, therafors,
respirators have besn selectad on the basis of the assigned
pratection factor afforded by each device. Howevar, for some
parficulate substances for which no evidence of an [DLH exists,
the determination of afiowable respiratory protection based on
protection factors may result in the assignment of respirators for
concentrations that ane not (ikaly to ba encounterad in the
occupatienal environment, Thersfore, for all such particulate
substances it has bewn arbitrarity detarmined that only the "most
protective™ respirators are permitted for use in concentrations
exceeding 500 = the OSHA PEL, in the case of boron oxide,
500 x the OSHA PEL of 15 mg/m® is 7,500 mg/m?®,

Norne develcped

ACUTE TOXICITY DATA
Lethal doss data:
LDy LD,
Specien Reference Route {mg/kg) {mg/kg} Adjusted LD Derived valua
HMouse IZmercov et al, 1982 oral 3,163 | ----- 22,141 mg/m? 2,214 m3im*

Other animal data

Rats exposed for § houre/day, 5§ days/week for 10 weeks o a
concentration of 470 mg/m? showed no signs of intaxication
other than mild nasai irritation [Wilding et al. 1859).

None relevant for use in determining the revisad IDLH.

Revised IDLH: 2,000 mg/m’

[lzmerov et al. 1882; Wilding et al. 1658].

Basls for revised iDLH: The revisad IDLH for boron oxide is 2,000 mg/m? based on acute toxicity data in animals

REFERENCES:

1. Izmerov NF, Sanotsky 1V, Sidorov KK [1982]. Toxicometric parameters of industrial toxic chamicals undar single
axposure, Moscow, Russia: Centre of International Projecta, GKNT, p. 27.

2. Wilding JL, Smith WJ, Yevich P, Sicks ME, Ryan SG, Punte CL [1858]. The toxicity of boron cxide. Am [nd Hyg Assoc J
20-284-289,



Boron trifluoride

CASnumber .. ......... . ... ... .. .ciiiiinnnnn. 7637-07-2

NIOSHREL ............ ... ... .. . i i, 1 ppm {3 mg/m®} CEILING

CumentOSHAPEL ............. .. oviiirrrnnnn. 1 ppm {3 mg/m? CEILING

19B8OSHAPEL ......... ... ... ... ... ... ... Same as current PEL

19934984 ACGIHTLY ... ... ... . i vinnnnns 1 pprn {2.8 mg/m?) CEILING

Descriptionof Substance ....................... Colortess gas with a pungent, suffocating odor.

LB . Nonflammable Gas

Ofgimal {SCPMDLH ............................ 100 ppm

Basis for origiral {SCPYIDLH ... ................. Becauss no useful data on acute inhalation toxicity are availabie
on which to bage the IDLH, the chesen IDLH is based on chronic
toxicity data {i.e., repaated axposure t¢ 100 ppm resulted in a
unifarmly high mortality rate in six laboratory species [Stokinger
et al. 1953 cited by ACGIH 1971]). The only acuts inhalation
toxicity data availeble was not used to establish the [DLH
because in 5.5 hours 10 of 10 guinea pigs succumbed to an
exposure of 750 ppm [Livinskas 1664].

Short-term sxposure guidelines .. ...... ... .... .. Norve developad

ACUTE TOXICITY DATA

Lethal concentration data:

LCyw LC,, Adjusted 0.5-hr Derived
Species Reference (ppm} (ppm} Time LC {CF) value
Moupe Farmakol Toksikol 1972 1,229 | ----- 2 hr 1,983 ppm {1.8) 19¢ ppm
G. pig Farmakol Toksikol 1572 39 | ----- 4 hr 77 ppm 2.0} 8 ppm
Rat Izmerov et al. 1582 416 | ----- 4 hr 837 ppm {2.0) 34 ppm
Otheranimaidata . ............................. Exposure 10 a concentration of 100 ppm resulted in a uniformly

high moriaity rate in six laboratory species, and 13 ppm was
occasionaily fetal in 30-day siudies [Stokinger st al. 1853]. Rats
exposed 6 hours/day to 24 ppm or 2 weeks lo § ppm showed
signs of respiratory imitation, depression of body weight,
increased lung weights, and depressed liver weights [Rusch et
al. 1986}

Humandata ... . ........ .o, None redevart for use in delermining the revised (DLH.

Revised IDLH: 25 ppm
Basis for mvised {OLH: The revised IDLH for boron trifiucride is 25 ppm based on subchronic inhalation toxicity data in
animals {Rusch et al. {886).

REFERENCES:

4. ACGIH [1871)]. Boron trifluoriie. in: Documentation of the threahold limit values for substances in workroom aif. 3rd
od. Cincinnatf, OH: American Conference of Governmental Industrial Hygienists, pp. 26-27.

2. Farmakol Tokeikol 1872); 35:368-372 (in Russian),

3. zmerov NF, Sanclsky iV, Sidorov KK {1882]. Toxicometric parameters of industrial toxic chemicals under single
axposure. Moscow, Russia: Centre of intemational Projects, GKNT, p. 27.

4, Livinskas GJ [1964]. In: Adams RM, ed. Boron metalio-boron compourds and boranes, New York, NY: [nterscience
Publishers, Inc..

5. Rusch GM, Hoffman GM, McConnell RF, Rinehart WE [1885]. Inhalation toxicity studies with boron trifiuoride. Toxicol
Appl Pharmaco] 83.69-78.

8. Stokinger HE, Spieg! CJ, ef al. {1853). Chapter 28, Special materials. in: Voegtlin C, Hodge HC, eds. Pharmacology
and toxicology of uranium compounds, chronic inhalation and other studies. Vol. 4. New York, NY: McGraw-Hill Book
Company, Inc., p. 2302.
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Bromine

CASnuUmber . ... ... ... ... T726-958

NIOSHREL ..........ocoiiiiiiinn i, 0.1 ppm {0.7 mg/m?®) TWA, 0.3 ppm {2 mg/m?*) STEL

CurrentOSHAPEL ..... ... ..................... 0.1 ppm {0.7 mg/m®) TWA

19B9OSHAPEL ........ ... ... ... . e 0.1 ppm {0.7 mg/m?) TWA, 0.3 ppm {2 mg/m® STEL

189318 ACGIHTLY ... .. .................. 0.1 ppm {0.66 mg/m® TWA, 0.3 ppm (2.0 mg/m* STEL

DescriptionofSubstance ....................... Dark reddish-brown, fuming liquid with suffocating, irtating
fumaes.

LEL .. o e e Noncombustible Liquid

Orginal {SCPYOLH ......oooveiennne ., 10 ppm

Basls for original {SCPYIDLH ... ................ The chosan IDLH is based on the statemant by AtHA [1958] that

concentrations of 10 ppm or above cause such severe upper
respiratary irritation that such concentrations wiil not be
voluntarly borme [MCA 15688). AlHA {1858] also reported that
even brief exposures of 40 o 50 ppm are dangerous for humans

[Hendersen and Haggard 1843).
Short-term sxposure Quidelines .. ................ Nonge deveioped
ACUTE TOXICITY DATA
Lathal concentration data:
LCy, LG, Adjusted 0.3-hr Derlved
Species Refsrence {ppm) (ppm} Time LC {CF"} value
Mousa Bitron and Mharcnson 1973 780 | vewes $ min 435 ppm (0.58} 44 ppm
Mougpe Bitron and Aharcpnecn 1978 246 ] ----- 2 hr 451 ppm (1.88) 45 ppm
Rat Ivanov et al. 1976 0r | ----- ? 7 ?
Rabbit Speector 19s5 | - 180 6.5 hr S78 ppm {3.21) S8 ppm
"Note: Convarsion factor (CF) was determined with *n” = 2.2 [ten Berge et al. 1686].
Lathal dose data:
LDy LDy,
Species Reference Route | (mgkg) | (mp/kg) Adjusted LD Derived vaiue
Rat Gig Sanit 1970 oral 2,600 | emew- 2,741 ppm 274 ppm
Mouse Gig Sanir 1370 oral 3,100 | sweee- 3,268 ppm 27 ppm
Rabbit Gig Sanit 1970 oral 4,160 | ----- 4,385 ppm 439 ppm
G. pig Gig Sanit 1970 oral 5,500 | ----- 5,798 ppm SBO ppm
Humandata . .......... .. ciiiiiiiiiiii i It has been mported that 10 ppm and above cause such savere

upper respiratory irritation that exposures will nol be voluntarily
barma [MCA 1968]. Also, it has been reported that 0.75 ppm
caused no symploms in 6 hours [Flury and Zemilk 1831].
Further, 4 ppm has been recommended as the maximum
concantration allowable for 0.5 to 1 hour, with 43 to 60 ppm
dangerous for brief axpoauras [Henderson and Haggard 1843,
it has alac been stated that respiratory damage occurs at

10 ppm [NFPA 1878]. It has been reported that 1.7 to 3.5 ppm
produces severe choking, 4.5 to B ppm is extremely dangerous,
and 30 ppm would prave fatal in a short time [ILO 1871].
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Bromine {continued)

Revised IDLH: 3 ppm

Basis for revised IDLH: The revised IDLH for bromine is 3 ppm based on acute inhalation taxicity data in humans [Flury
and Zemik 1931; Henderson and Haggard 1943; ILC 1971; MCA 1968; NFPA 1B78].

REFERENCES:

Lol

®hn

10,

11.

AlHA {1858]. Bromine. in: Hygienic guide seariss. Am ind Hyg Assoc J 15.348-250.

Btron MD, Aharonson EF [1878]. Delayed moriaiity of mice following inhalation of acule doses of CH,C, 50, Cl,, ard
Br,. Am Ind Hyg Assoc J 35:128-138.

Flury F, Zemik F [1931]. Schadliche gase dampfe, nabel, rauch- und stauberten. Berlin, Germany: Verlag von Julius
Springer, p. 538 {in German).

Gig Sanit [1970]; 3511):11 {in Russian).

Henderson Y, Haggard HW [15843]. Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 133.
LG [1871]. Bromine. In: Encyciopaedia of cecupational heatth and safety. 2nd ed. Vol | (A-K}. Geneva, Switzerland:
intemationai Labour Office, p. 211.

Ivanoy NG, Klyachkina AM, Germanova AL {1876}, Experimental materigls on hygienic regulation of bromirs and
hydrogen bromide in the air of the working zone. Gig Tr Prof Zabol 2(X3):38-38 {in Russian).

MCA [1968]. Chemical safaty dala sheet SD-46: properties and essential information for safe handling and uss of
bromine. Washington, DC: Manufacturing Chemists Association, pp. 1-18.

NFPA {1678]. Fire protection guide on hazardous materials. 7th ed. Boston, MA: National Fire Protection Association,
p. 45-85,

Spector WS, ed. [1955]. Handbook of toxicology. Vol. 1. Acute toxicities of solids, liquids and gases to laboratory
animals. Philadeiphia, PA: W.B. Saunders Co., p. 324.

ten Berge WF, Zwarl A, Appelman LM [1866). Concentration-time mortality response relabionship of iritant and
systematically acting vapours and gases. J Haz Mat 13:301-3048.
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Bromoform

CASnumber ........... .. ... 75-25-2

NIODSHREL .......... ... cciiiiiiiiiinnn 0.5 ppm {5 mg/m®) TWA {skin]

CurrentOSHAPEL ............................. 0.5 ppm {5 mg/m*) TWA [skin]

1988 0SHAPEL .............. ... ............. Sama as current PEL

19931084 ACGIHTLY ... ... ...coiii it 0.5 ppm (5.2 mgim®) TWA [skin}

Dencripdonof Substanes . .. ... ................ Colorless to yellow liquid with a chloraform-like odor.

LEL ... e s Nencombustible Liquid

Original (SCP}IDLH" .. ... ... ... . ... .. ... ... ..... Unknown [*Nate: "Effective” IDLH = 1,000 ppm - sea
discussion below.)

Basis for origina? {SCP}IDLM .. ..._.............. Grant {1974] reported that bromoform is a heavy liquid which

resembles chiorform physically, chemically, and
phamacologically but is mone toxic to the liver and more irrilant
on inhalation, causing tearing and salivation [Fairhail 1957].
AIHA [1955] reported that a concentration of chloroform
immediately dangerous to lifa of health has not boen
established, but that a concentration of 14,000 to 18,000 ppm
will cause rapid loss of consciousness in man [Patty 1963].
Lower cancentrations of chloroform (4,100 ppm or less) may
cause disorientation serious enough to result in fails or other
mechanical acciderris [Patty 1983]. However, for thia draft
technical standard, respirators have boen seiected on the basis
of the assigned protection factor afforded by each device up to
2,000 = the OSHA PEL of 0.5 ppm (t.e., 1,000 ppm}; only the
*most pratective™ respirators are permitted for uss in
) concentrations exceeding 1,000 ppm.
Short-term exposure guidelines .. ... ... ........ None devalcped

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC, Adjusted 0.3-hr Derived

Species Reference {ppm} {ppm} Time LC {CF) value
Rat Izmerov et al. 1382 |  ----- 4,282 4 hr B, 564 ppm (2.0} 456 ppm
Mammal Lublinev and REabolnikova 1974 1,181 | s=es- ? ? ?

Dog Patty 1363 | ee-a- 7,000 1 hr |& 750 ppm {1.2%5) 875 ppm
Leothal dose data:

LDy Lb,

Species Reference Route | {mg/kg) | {mg/kg} Adjusted LD Derived value
House Bowman L al. 1978 oLkl | ceees 1,400 932 ppm 93 ppm
Rat Chu st al. 158C oral | --ee- 1,147 164 ppm 76 ppm
Humandste ....... ... .. . ... . i It has been reported that 14,000 to 18,000 ppm will cause rapid

loss of consciousness [Pafty 1963). Tha reported lethal oral
dose is 143 mg/kg [Deichmann and Gerarde 1958]. [Note: An
orat dose of 143 mg/kg is equivalent to a 70-kg workar being
exposed to about 835 ppm for J0 minules, assuming a breathing
rata of 50 liters per minute and 100% absorption.]

Revised IDLH: 850 ppm

Basis for revised IDLH: The revised IDLH for bromoform is 850 ppm based on acule inhalation toxicity data in animals
{lzmercv ot al. 1952]. This may bs a conservative value due fo the lack of relevant acute toxicity data for workers
exposed to concentrations between B50 and 14,000 ppm.




Bromoform {continued)

REFERENCES:

[ NN

>

~3 &0

AlHA {1965]. Bromaform. [n: Hyglenic guide series. Am Ind Hyg Assoc J 26:637.
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Toxicel Appl Pharmacol 44:213-215.

Chu [, Secours V, Marino |, Villeneuve DC [1880]. The acute toxicity of four trihalomethanes in male and ferale rats.
Toxicol Appl Pharmaco! 52:351-353.

Deichmann WB, Gerarde HwW [1865]. Bromoform. In: Toxicology of druga and chemicals. New York, NY: Academy
Press, Inc., pp. 141-142.

Fairhall LT [1957). industrial toxicology. 2nd ed. Balimore, MD: Williams & Wiikins Company, pp. 170-171.
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Russian}.

Patty FA, od. [1963]. indusirial hygiene and toxicology. 2nd rev. ed. Vol. II. Taxicology. New York, NY: Interscience
Publishers, Inc., p. 1261.



CAS number

NIOSH REL

1,3-Butadiene

CurremtOSHAPEL ...................ccovua..
T9B3 OSHAPEL ....... ... ..,

Orginal (SCPYfDLM ............................
Basls for orginai (3ICPYIDLH ....................

Existing short-term exposure guidalines ... ...... ..

ACUTE TOXICITY DATA

Lethal concentration deta:

106-95-0

None established; NIOSH considers 1,3-butadiene o be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy {28 CFR 1990).

1,000 ppm (2,200 mg/m®) TWA

Same as current PEL

10 ppm {22 mg/m™ TWA, A2

Colcriess gas with a mild aromatic or gasoline-like odor.

2.0% (10% LEL, 2,000 ppm}

20,000 ppm [LEL}

AIHA [1963] reported that narcosis did not oceur in 2 humans
inhaling 8,000 ppm during an B-hour period [Carpentsr

etal 1644], AfHA [1983] also reported that inhalation of

6,700 ppm for 7.5 hours/day, § dayv/week for & months resutted
in no significant chronic effects in rais, guinea pigs, rabbits, and
dogs; some growth retardation and light cloudy swelling of fivers
did occur [Carpenter ot al. 1844]. From the data given above,
acutely toxic concantrations are obviously well above the lower
explosive limit (LEL} of 20,000 ppm. For thia draft technical
standard, therefore, the LEL is used as the IDLH {i.e., the
concantration above which only the “most proteciive” respirators
are permitted}).

1291 American Industrial Hygiene Association {AtHA)
Emergency Respansa Planning Guideiines (ERPGs):

ERPG-1: 10 ppm {(60-minute)
ERPG-2: 30 ppm {60-minute)
ERPG-3: 5,000 ppm {80-minute}

LC LC., Adjusted 0.5-hr Derlved
Species Referencs {ppm}) {ppm} Time LC (CF) vaiue
Rabbit Carpenter e al. 1344 | 00 r---- 250,000 | 30 min 250,000 ppm (1.0} 25,000 ppm
Mouse Dow 1941 115,138 | ----- ? ? ?
Rat Dow 1941 LG,z 200,000 | ----- 10 min 200,000 ppm (1.0} 20,008 ppm
Mouam Dow 1941 22,000 ) ----- Z hr 195,200 ppm (1.6} 19,500 ppm
Rat Shugaev 1368 126,667 | ----- 4 hr 253,334 ppm (2.0} 25,334 ppm
Rat von Oettingean 1348 130,006 | ----- 4 hr 260,000 ppm (2.0} 26,000 ppm
Otheranimaldata .............................. Exposurss to 8,700 ppm for 7.5 hoursiday, § daysiweek for
8 months caused no progresaive injury in mis, guinea pigs,
rabbits, or 1 dog [Carpenter sl al. 1944].
Humandata ... ... ... .. ... .. ... Narcosis did not occur in yolunteers axposed to 8,000 ppm for

8 hours [Carpenter et ¢, 1544). Exposure to 10,000 ppm for

5 minutes has resulted in slight imitation and dryness of the nosa
and mouth with some increass in pulse rate but no effect on
bHood pressura or respiration [Shugaev 19681,

Revised IDLH: 2,000 ppm [LEL]
Basis for revised IDLH: Basad on health considerations and acute inhalation taxicity data in hurnans [Carpenter et al.
1844; Von Qettingen 1540] and animals [Carperter ot al. 1544; Dow 194 1; Shugaev 1968; von Oettingen 1940), a vaiue
betwesn 10,000 and 20,000 ppm would have bean appropriate. However, the revisad IDLH for 1,3-butadisne is

2,000 ppm based sirictly on safety considerations (i.e., being 10% of the lower explosive fimit of 2%). [Note: NIOSH
recommends as part of its carcinogen policy that the "most protective” respirators bs wom for 1,3-buladiens at any
detectable concentration.} .




1,3-Butadiene (continued)

REFERENCES:

AlHA [1863]. 1,3-Butadiene. In: Hygienic guide series. Am Ind Hyg Assoc J 24:81-92.

2. Carpenter CP, Shaffer CB, Weil CS, Smyth HF Jr[1844]. Studies on the inhalation of 1,3-butadiene; with 8 comparison
of its narcotic ffeci with benzol, tolucl, and styrene, and a note on the elimination of styrens by the human. J ind Hyg
Toxicol 26{3):69-76.

3. Dow [1841]. Research report of inhalation toxicity of 1, 3-butadiene. [Unpublished research]. Midland, MI: Dow
Chemical Company. [From American Industrial Hygiene Association (AlHA) 1881 Emergency Response Planning
Guidslines for 1,3-Butadisne.]

4, Shugaev BB [1868). Distribution in the organism and toxicity of aliphatic hydrocarbons. Farmakol Toxsikol 37:182-165
{translatad).

5. von Cettingen WR [1840]. Toxicity and potential dangers of aliphatic and aromatic hydrocarbons. A critical review of the

literature. Public Health Bulietin 255:25.
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2-Butanone

CASnumber ................c.iiiiiiiiiinn, 78-93-3

RIOSHREL ........... . 0. i, 200 ppm {580 mg/m®) TWA, 300 ppm {885 mg/m®} STEL

Current QSHAPEL ........ ... ................ 200 ppm {580 mg/m?®} TWA

1999 OSHAPEL ....... ... ... . i 200 ppm {580 mg/m?) TWA, 300 ppm {885 mg/m® STEL

1993194 ACGIHTLY ......... ... ... . ... 200 ppm {580 mg/m?) TWA, 300 ppm {885 mg/m} STEL

Descriptionof Substance ....................... Colarless liquid with a moderatsly sharp, fragrant, mint- or
acetone-like odor.

LEL{@200F} . ....... .. i e, 1.4% (10% LEL{@200°F), 1,400 ppm}

Ordginal {SCPYIDLH ..................c0cvuun... 3,000 ppm

Basis fororginal {SCPYIDLH .................... The chosen IDLH is basad on the statement by Patty [1963] that

a 2-hour exposure of rats to 2,000 ppm caused no deaths, but 4
of & rats exposed o 4,000 ppm for & 2-hour period died

[Smyth 1958],
Short-term exposure guidelines .. ....... ... . ... ... None developad
ACUTE TOXICITY DATA
Lethal concantration data:

Species Refersnce {ppm} {ppm} Time LC {CF) vaiue
Hammal Esin and Vigdergmuz 1246 12,667F «e-- ? ? ?
Mousws Izmerov et al. 1982 13,333 ----- 2 hr 21,333 ppm (1.86) } 2,133 ppm
Rat Porzani et al. 19%% 7,833 ---e- 8 hr 19,583 ppm (2.5} | 1,958 ppm
Rat smyth 1956 LCer: 4,000f ----- 2 hr 6,406 ppm (1.6} 640 ppm

Lethal dose data:
LDy LD,

Specien Refersnce Route | (mg/kg) | (mgkg) Adjustsd LD Derlved value
Rat Kimure et al. 1371 oral 2,737 | ----- 6,386 ppm £31% ppm
Mouse Tanii et al. 1386 oral 4,050 | ----- 9,450 ppm 945 ppm

Mumandata ........... ... 0 iiiiiii i It has been reported that 3,000 ppm s irritating to the eyes and
noge [Patty et al. 1935].

Raviead IDLH: 3,000 ppm [Unchanged]

Basls for evisad IDLH: Based on acute inhalation toxicity dals in humans [Patty et al. 1835], the orginal IDLH for
Z-butanone {3,000 ppm) is not being revised at this time.

REFERENCES:

1. Esin MS, Vigdergauz MS {1886]). Comelation between toxicity indexes and chromatographic characteristics of chemical
substances. Gig Sanit 51(5):61-82 (in Russian).

1zmearov NF, Sanotsicy 1V, Sidorov KK [1882]. Toxicometric parametsrs of industrial toxic chemicals under single
exposurs. Moscow, Russia: Centre of Intemational Projects, GKNT, p. 82.

Kimura EY, Ebert DM, Dodge PW [1871]. Acute toxicity and limits of solvent residue for sixesn organic solvents.
Taxicol Appl Pharmacol 19:890-704.

Patty FA, ed. {1983]. Industrial hygiene and toxicology. 2nd rev. sd. Vol. il. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1733.

Patty FA, Schrenk HH, Yant WP [1035]. Acute response of guinea pigs to vapors of some new commertial organic
compounds. VIl Butanone. Public Health Rep 50:1217-1228.

Pozzani UC, Weil C5, Carpenter CP [1958]. The toxicological baais of threshold limit valuea: 5. The sxperimental
inhalation of vapor mixtures by rats, with notes upon the relationship batween single dosa inhalation and singte dose oral
dals. Am Ind Hyg Assoc J 20:364-360.

Smyth HF Jr [1958), improved communication: hygienic standards for daity inhalation. Am Ind Hyg Assoc Q
17{2):129-1885,

8. Tanii H, Tsuji H, Hashimolo K {1986)]. Structurs-toxicity relationship of monoketones. Toxicol Laft 30:13-17.
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2-Butoxyethanol

CASnumber ... .. ... ......... ... ............ 111-76-2

NIOSHREL ......... .. ... ..o, 5 ppm (24 mg/m?) TWA [skin)

Cument OSHAPEL .. _.......................... 50 ppm {240 mg/m?) TWA [skin]

1989 0SHAPEL ... .. ... . ... 25 ppm (120 mg/m?) TWA [skin)

1981984 ACGIHTLY .......... ... ... .. .... 25 ppm (121 mg/m?) TWA {skin]

Descriptionof Subetanes ....................... Colariess liquid with & mild, ether-like odor.

LEL(@ 200 F) . ..ottt i it 1.1% (10% LEL{@200"F), 1,100 ppm)

Orginal {(SCP)IDLH .. .......................... 700 ppm

Basis for orfginat (SCP}IDLH ... ................. The chosan IDLH is based on the mousa T-hour LCy, of 700 ppm

[Wemer et al. 1543 cited by Patty 1863, Browning 1965, and
ACGIH 1971]. No other useful data are available on which to
base the IDLH. The chosen IDLH is probably connarvative,
because Patty [1863] reported thai exposure of workers for
several hours to 300 to 600 ppm would probably cause
respiraiory and eye immtation, narcosis, and damage to the kidnay
and iiver. Both Patty [1963] and ACGIH [1871) noted that
humans appear to be more resistant to the toxic effects of
2-butoxyethanct [Carpenter et al, 1858], which further indicates
that the chosen IDLH might be conservative.

Short-term exposure guidelines . ... _..... ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LC, Adjusted 0.5-hr Darived
Species Reference {ppm) {ppm) Time LC (CF) valus
Rat Dodd et al. 1583 450 | e=--- 4 hr 300 ppm (2.0) %0 ppm
Mouse Werner et al. 1943 700 ] ----- 7nhr 1.680 ppm (2.4) 1le8 ppm
Lathsl doss data:
LDy LD,,

Species Refersnce Routs | (mg/kg) | (mg/kg) Adjusted LD Derived vaiue
Mouse Carpenter et al. 1956 oral 1,230 | ---=-- 1,754 ppm 175 ppm
Rat Dow 1986 oxal 410 | ----- 670 ppm &7 ppm
Rabbit Dow 198§ cral oo | ----- 428 ppm 43 ppm
J. pig Soyth &t al. 1541 oral 1,200 | =--=- 1,711 ppm 171 ppm
Rat Smyth et al. 1941 oral 1,480 ] =---- 2,110 ppm 211 ppm
Otheranimaldata .. ... ........ccoiiiuiuinnnnnn RDy, (Mmousa), 2,624 ppm [Alane 1681).
Humendeta ........... ... iiiiiiiiiieiiiiinae It has been stated thel humans would ba abis to tolerate

saturated concentrations (l.e., about 1,000 ppm) for {1 hour
without expernisncing any significant nonreversible sffects
[Carpentsr et ol. 1858).

Revised SDLH: 70O ppm [Unchunged] _
Basls for revised IDLH: Basad on scuts inhalation toxicity data in humans [Carpertter ot al. 1655], a value of about

1,000 ppm would have been appropriate for 2-buloxyethanol. However, the original IDLH for 2-butoxyethanol (700 ppm)
is not being revised at this time.

REFERENCES:

1. ACGIH [1871). 2-Butoxy ethanol (butyl cellosoive). In: Documentation of the threshold limit values for substances in
workroom air. 3rd ed, Cincinngti, OH: American Confersnce of Governmentai [ndustrial Hygisnists, pp. 28-30.
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2-Butoxyethanol (continued)

Alarie Y [1981]. Dose-response analysis in animal studies: prediction of human responsas. Environ Health Perspect
42:9-13.

Browning E {1965). Toxicty and metaboliam of indusirial solvents, New Yark, NY: Elsavier Publishing Company,

p. 811,

Carpenter CP, Pozzani UC, Weil CS, Nair JH 1, Xeck GA, Smyth HF Jr [1958]. The taxicity of butyl cellosalve sotvent.
AMA Arch Ind Health 14:126-131.
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vapor inhalation studies in Fischer 344 rats. Toxicol Appl Phamacol 88:405-414.
Dow [1988]. Material safety data shest: Dowanal® EB (ethylana glycol butyt ether). Midland, MI: Dow Chemical USA,
pp. 1-4.

. Patty FA, ad. [1963]. industrial hygiene and toxicology. 2nd rev. ad. Vol. [I. Toxicology. New York, NY: Interscience

Publishers, Inc., p. 1555.
Smyth HF Jr, Seaton J, Fischer L [$1841]. The singls dose toxicity of some glycols and dervatives. J ind Hyg Toxicol
23:259-268,

. Waemer HW, Mitchel JL, Miller JW, von Oettingen WF {1943). The acute toxicity of vapors of several monoalkyl ethers of

ethylena glycol. J [nd Hyg Toxicol 2518):157-163.



n-Butyl acetate

CASRnUmMber ... ... ... ... ... ... ... e, 123-86-4
NIOSHREL ... ... . e, 150 ppm (710 mg/m?) TWA, 200 ppm {950 mg/m* STEL
CurrentOSHAPEL .......... ... ... ..o ... 150 ppm (710 mg/m?) TWA
1889 OSHAPEL . ... ... ... .. ... ... . ... ... 150 ppm (710 mg/m®) TWA, 200 ppm {950 mg/m*) STEL
19931984 ACGIMTLY .......................... 150 ppm {713 mg/m*) TWA, 200 ppm {850 mg/m® STEL
Descriptionof Subetance . ... _.................. Colorless liquid with a fruity odor.
LEL ..o e 1.7% {10% LEL, 1,700 ppm)
Originat {(SCP)IDLH .............. ... .. 10,000 ppm
Basis fororginal (SCPJIDLH ... ... ... ... ..... The chosen [DLH is based on the statemant by ACGIH [1871]
that a d-hour exposume to 10,000 ppm kiiled no rats, but an
8-hour exposure to 10,000 ppm killed all 8 rats [Smyth 1856].
Short-term sxposure guidelines ... ............... None developed
ACUTE TOXICITY DATA
Lathal concentration data:
LCy LC., Adjusted 0.5-hr Derived vaiue
Spacies Reference {ppm} {ppm) THne LC {CF}
Rat BPA 1987 160 | -eee- 4 hr 320 ppm (2.0} 32 ppu
cat Flury and Wirth 1933 | = = ~sew-= 14,079 | 72 ain 18,865 ppm (1.3¢) 1,887 ppm
G. pig Pood Cosmet Toxicol 1979 § = ~ewee 13,872 4 hr 27,744 ppm (2.0} 2,774 ppu
Rat NPIRI 1974 2,000  --ee- 4 hr 4,000 ppm (2.0} 400 ppm
Rat Smyth 1856 L& 10,000  ----. 8 hr 28,000 ppm {2.5} 2,500 ppm
Rat Ucc 1987 391§  eeee- 4 hr 782 ppa {2.6) 78 ppm
Mouse Yaxkyoku 1981 1,242 eeee- 2 hr 1,987 ppm (1.6} 199 ppa
Ctheranimalidata . ......... ... ... ... . A 4-hour sxposure to 10,000 ppm was not kethal to rats [Smyth
1656).
Humandata ......... ... ..ottt ininnnnnn.n. Sevare iritation of tha throat has been reported in volunteers

exposed to 300 prm for 3 to 5 minutes [Nelson et al. 1942}
However, it has also been reported that irmitation of the eyes and
nose is first objectionable at 3,300 ppm and that higher
concentrations cause tearing and hyperemia of the conjuncliva
[Grant 1674].

Ravised IDLH: 1,700 ppm [LEL] '

Bayis for revised IDLH: Based on healfth congiderations and acute inhalation toxicity data in humans [Grant 1674), a
value of about 3,300 ppm would have been appropriate for n-butyl scetate. Howaver, the revised 1DLH for n-buty! acetate
is 1,700 ppm based strictly on safaty considerations (i.e., baing 10% of the lower explosive limit of 1.7%).

REFERENCES:

1. ACGIH Iwﬂil-i n-Butyl acetate. In: Documentation of the thrashold limit values for substances in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Govemmental Industrial Hygienists, p. 30.

2. EPA[1887]. TSCA saction 8a submission and status report on n-btggl acelste. Wash , DC: U.S. Environmentat
Protection , Office of Toxlc Substances, Report No. BEHQ-0387-0859, April 6, 1887 [From ACG]Hé‘tQQ_‘!],
n-Butyl acetate. in: Documentation of the thres limit values and biological sxposura indices. 8th ed. Cincinnati,

OH: n Conference of Governmental industrial Hygienists, pp. 184-165.]

Flury F, Wirth W [1833]. Zur toxikologie der losungsmittel (verschiedene assier, aceton, methylalkohol). Arch

Gewerbe, hg%sn-ao (in German).

Food Cosmet Toxicol [1679); 17.515-519.

Grant WM [1574]. Toxi of the eye. 2nd ed. Springfield, IL: C.C. Thomas, pp. 210-211. .

.I;I]er!‘:io; L Egcg'l Jgﬂ%oszgz 53"§°°“"““ LE, Silverman [ [1943], Sensory response o osriain indusirial solvent vapars.

X 1282-285.

NPIR ﬁ%m Raw materials data handbook, physical and chemical prr:xertiss, firs hazard and heatfth hazard data.

Vol. 1. Qmanic scivents. Bethiehem, PA: National Printing Ink Research institute, p. 7.

?g\ 1}29_% ‘L)1956}. Improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assoc Q

UéC) 1987]. n-Butyl acetate: acute vapor inhalation toxicity test in rats, Export, PA: Union Carbide Comoration, Bushy

Run Research Center, Project Report No. 50-135, November 17, 1987. [From ACGEH [1981]. n-Butyl acetate. In:

Documentation of the threshold limit values and biological exposure indices. 6th ed. Cincinnati, OH: American

Conferenca of Govemmaental Industrial Hygisnists, pp. 154-182.]

1D. Yakkyoku {Pharmacy) [1981); 22{10):1241-1247 (in Japanese).

o BN e L

B



sec-Butyl acetate

CASnumber .. ... ..................... .. ...... 105484

NIOSHREL ....._ ... ... ... i, 200 ppm (350 mg/m?) TWA

CurrentOSHAPEL ............................. 200 ppm {850 mg/m?) TWA

1989 08SHAPEL ........................ ..., Same as currant PEL

18931984 ACGIHTLY _..............cccovunn... 200 ppm (850 mg/m*} TWA

Descriptionof Substance ....................... Colodess liquid with a pleasant, fruity odor.

] 1.7% {10% LEL, 1,700 ppm}

Qrginal (SCPYIDLH .. ... ... ...... .. ... e.... 10,000 ppm

Basis for original (SCPYIDLK .................... The chosen [DLH is based on an analogy with n-butyl acetate
which has an IDLH of 10,000 ppm.

Short-tarm exposure guidelines .. .... ... ........ None developed

ACUTE TOXICITY DATA

Animaldate ... ...... ... ... ...l None relevant for uss in determining the revised IDLH.

Humandata ........ .. ........ ... . iiu.s The vapor of sec-butyl acetate is reportedly less irritating than

that of n-butyl acetate [Richmond and Pagnatto 19635,

Revised IDLH: 1,700 ppm [LEL]

Basis for revised iIDLH: Based on health considerations and an analogy to n-butyl acetate [Richmond and Pagnotio
1565], a value of about 2,500 ppm would have been appropriate for sec-butyl acatate. However, the revised [DLH for
sec-Butyl acetata is 1,700 ppm based strictly on safaty considerations {i.e., being 10% of the kewer sxplosive limit of
1.7%]).

REFERENCE:
1. Richmond M, Pagnotio LD [1985). Comparative toxicity of selective acetats esters. Unpublished data. [From: ACGIH

{1991]. sac-Butyl acetate. In: Documentation of the thrashold limit values and biological expoaurs indices. 5th ed.
Cincinnati, OH: American Confarencs of Govemnmental industrial Hygienists, p. 168.]
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tert-Butyl acetate

CASnumber ........................ .. ... 540-88-5

NIOSHREL ...........cciiiiiiiiiiannaan, 200 ppm (950 mg/m?) TWA

CurrentOSHAPEL .................c0civvinnnn 200 ppm {850 mg/m® TWA

19B0OSHAPEL ......... ..ot Same as current PEL

1818 ACGIHTLY ... ... ..., ... ... 200 ppm {850 mg/m") TWA

Descriptionof Substance _...................... Colorless liquid with a fruity odor.

LEL . e 1.5% {10% LEL, 1,500 ppm)

Onginal (SCPYIDLH .................ccvuovoo... 10,000 ppm

Basis fororiginal (SCP}IDLH .. .................. The chosen IDLH is based on an analogy with n-butyl ecetate for
which an IDLH of 10,000 ppm was chosen. No other data on
acute inhalation toxicity are available on which to base the IDLH
for tert-butyl acetate,

Short-term exposure guidelires _ .. ... ..., ... ... None developad

ACUTE TOXICITY DATA

Animaidata ... ...... ... . ..ol Ncne relgvanmt for use in determining the revised IDLH.

Humandata ............ .. ... . iviiiiiinan, Exposures of 200 to 300 ppm cause slight imitetion of the eyes

and nose, and short exposures t0 3,300 ppm cause axtremea
irmtation of the ayes and nose [ILO 1883].

Revissd IDLH: 1,500 ppm [LEL]

Basls for revised IDLH: Based on hesith considerations, acute inhalation toxicity deta in humans (ILO 1983), and an
analogy to n-butyl acetate, a value of about 2,500 ppm would have been appropriate for tert-butyl acetate. However, the
rervised IDLH for tert-butyl acetate is 1,500 ppm based sirictly on safety considerations (i.e., being 10% of the lower
axplosive limit of 1.5%).

REFERENCE:

1. ILC [1683). Butyl aceiete. In: Encyclopasdia of occupational health and safety. Third {revised) edition. Vol. | (A-K).
Geneve, Swizerand: Intemational Labour Office, pp. 782-783.
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n-Butyl alcohol

CASnumber ....... ........................... 71-36-3

NIOSHREL ... ... ... ... ... cieiiiiiiinannnn, 50 ppm (150 mg/m™) CEILING [skin]

CurrentOSHAPEL ............................. 100 ppm (300 mg/m®) TWA

1989 0SHAPEL .................iviiiinnninn, 50 ppm (150 mg/m™) CEILING [skin)

19931984 ACGIHTLY . ......................... 50 ppm (152 mgim?) CEILING [skin]

Descriptionof Subetance ... .................... Coloriess liquid with a strong, characisriatic, mildly alcoholic
odor.

] 1.4% (10% LEL, 1,400 ppm)

Orginal (SCPJIDLH ............. . ....... . .'es. 8,000 ppm

Basis fororiginal (SCPYIDLH .................... The chosan IDLH is conservative, but the only data available on
which 1o base the IDLH is the statement by Patty {1983] that
Srmyth [1055] found rats survived when expased for 4 hours to
8.000 ppm. The IDLH for isobutyl aicohol is also 8,000 ppm.

Short-tarm sxposure guidelines . . _............... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCyw Lc, Adjusted 0.5-hr Derived

Species Reference {(ppm) {ppm) Tims LC (CF} value
Mammal Bain and vigdergeuz 1386 9,221 | ---n- 7 ¥ ?
Rat HPIRD 1374 a,000 | ----- 4 hr 16,000 ppm (2.0) 1.600 ppm

Lethal doss data:
LDn L0,

Species Reference Route | (mg/kg) | (mg/kg) Adjusted LD Derived value
Rabbit munch 1972 aoral | --=== 3,484 7,918 ppm 792 ppm
Rat Purchase 1969 oral | ----- 7990 1,795 ppm 180 ppm
Dog wurtz 1975 oral | ----- 1,700 4,000 ppm 400 ppm

Otheranimaldata ... . ....................... RDy, (mousas), 4,784 ppm [Alarie 1081].
Humandata ... ... .............cccieiinnnn.. It has been reportad that comeal imitation was accasionaily

observed in workers exposed to 200 ppm [Sterner ot al. 18409].

Ravised IDLH: 1,400 ppm {LEL]

Basls for revissd IDLH: Based on health considerations and acuts inhalation toxicity data in animals [NPIR! 1974], a
valua of about 1,500 ppm would have been appropriate for n-butyl sicohol. However, the revised IDLH for n-butyl aleohol
is 1,400 ppm based strictly o safety considerations (i.e., being 10% if the lower explosive limit of 1.4%).

REFERENCES:

1. Alare Y [1681]. Doss-responss analysis in animat studies: prediction of human reaponses. Environ Health Parspect
420-13.

2. Esin MS, Vigdergauz MS [1688]. Comelation between loxicity indexes and chromaiographic characieristics of chemical
subslancas. Gig Sanit 51(5):61-62 (in Russian).

3. Munch JC [1972). Aliphatic alcohols and alicyl esters: narcotic and lethal potsncies to tadpoles and to rabbits. [nd Med
Surg 41:31-33. :

4, NPIRI{1874]. Raw materials daia handbook, physical and chemical propacties, fire hazard and health hazard daia.
Vol. 1. Organic solverris. Bethisham, PA: National Printing ink Reasarch Institute, p. 10.

5. Patty FA, od. [1963]. Industriai hygiene and toxicology. 2nd rev. ed. Vol. H. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1443,

8. Purchase IFH [1988]. Studies in kaffircom malting and brewing. XXII, The acute taxicity of some fusel gils found in
Bariu boer. S Afr Med J 43:795-758.




n-Butyl alcoho! (continued)

. Smyth HF Jr [1956]. improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assoc Q
17(2):129-185.

. Sterner JH, Crouch HC, Brockmmyre HF, Cusack M [1948]. A ten-year study of butyl alcohol exposure. Am Ind Hyg
Assoc () 10:53-58.

. Wurtz M [1975]. Sur les propristes toxiques des aicools par fermentation. Comp Rend Hebdorn 87:102-194 (in French).
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sec-Butyl alcohol

CASnumber ........... . ...................... 78-92-2

NIOSHREL ...........ccocooiinviiiinnean... 100 ppm (305 mg/m?) TWA, 150 ppm (455 mg/m®) STEL
CummemtOSHAPEL ............................. 150 ppm (450 mg/m?) TWA

19B9 OSHAPEL ...................ccoiiuen... 100 ppm (305 mg/m®) TWA

199494 ACGIHTLY ... ... ................. 100 ppm (303 mg/m?) TWA

Descripticnof Substance ....................... Caolorless liquid with a strong, pleasant odor,

LELIBIZF) ..ot e 1.7% (10% LEL(@212"F), 1,700 ppm)

Orginal (SCPYIDLH .. __............. . ccooon.... 10,000 ppm

Basie forofiginal (SCPY)IDLH .................... The chosen IDLH is based on the staterments by Patty {1983]

that 10,670 ppm for 225 minules and 16,000 ppm for

160 minules were fatal for mice [Weesa 1928]). According to
Patty {1063), at 20,000 ppm it took 12 to 20 minutes to produce
prostration in mice and 40 minutes to produce narcosis; no
deatha occurmed [Starmek 1838]. The chosen IDLH is probably

conservative.
Short-term exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Latha! concantration data:
LCx LG, Adjusted 0.5-hr Derlved
Species Refsrunce {ppm) {(Ppm) Time LC (CF) valus
Rat Shell 1888 | ----- 16,000 | 4 hr 32,000 ppm {2.0) 3,200 ppm
Mouas Waege 1528 200000000 | ==-=- 10,870 3.7% hr 20,913 ppm (1.98) 2,091 ppm
Mouse Weese 1928 202000000 ] ----- 1€, 000 2.67 hr 28,000 ppm {1.75} 2,800 ppm
Otheranimatdats .............................. The limited acute toxicity deta indicate that sec-butyl slcohol is
less toxic than n-butyt alcohol [ACGIH 1891].
Humandata ..................c0iiiinein Naone relevant for uss in determining the revised (DLH.

Revised IDLH: 2,000 ppm

Basis for revised IDLH: The revised IDLH for sec-butyl alcohol is 2,000 ppm based on acute inhalation toxicity data in
animals [Weess 1928). This value also approximates 10% of tha lower explosive limit {LEL) of 1.7% (which was
determined at 212°F) and the revised IDLH for n-butyl alcohol, This may be a conservative value due to the lack of
relevant acute toxicity data for workers.,

REFERENCES:

1. ACGIH [1881]. sec-Butyl alcohol. In: Documertation of tha threshold limit values and biclogical exposure indices. &th
ed. Cincnnatl, OH: American Conferance of Govemnmental Industrial Hygienists, pp. 172-173.

2. Pafty FA od. [1983]. Industrial hygiene and inxicology. 2nd rev. ed. Yol. |I. Toxicology., New York. NY: Interscience
Publishers, Inc., p. 1447,

3. Shall [1885]. Material safety data sheel S260-4: sscondary butyl alcohol. Houston, TX: Shefl Chemical Company,
pp. 14,

4. Stamrek E [1938]. The sffect of some alcohols, giycols, and esters. Coctoral dissertation (translated). Wurzburg,
Germany: Julivs Maximillian University.

5. Weesa H [1928). Comparative studies of the effect and toxicity of the vapors of lower aliphatic alcohols. Arch Exp
Pathol Pharmakol 135:118-130 (rensleded).



tert-Butyl alcohol

CASnumber _................. e 75650

NIOSHREL ...........oiieiiiiineinnnnnnnn.. 100 ppm {300 mg/m?) TWA, 150 ppm (450 mg/m”) STEL
CumremtOSHAPEL ............................. 100 ppm (300 mg/m® TWA

1888 0SHAPEL ...... ... ... 100 ppmn (300 mg/m?) TWA, 150 ppm (450 mg/m®) STEL
10631984 ACGIHTLY .. ... .................... 100 ppm (303 mg/m® TWA

Descriptionof Substance . ...................... Coloriess solid or liquid (above 77+F) with 8 camphor-like odor.
30 2.4% {(10% LEL, 2,400 ppm)

Orginal (SCPYIDLH .. .......................... 8,000 ppm

Basis for original (SCP}IDLH .................... Mo data on acuts inhalation toxicity are available on which to

base the IDLH for tert-butyl alcohot, but Patty [1952] reported
that the signs of intoxication on the part of animals exposed fo its
vapors are similar 1¢ those induced by the other butyl alcohols
[Weese 1928]. For this draft ischnical standard, thérefore, the
IDLH is based on an analogy with isobuty! alcohol and n-butyl
slcohol, which have IDLHs of 8,000 ppm.

Short-term exposure guidelines ... .. .. ... ... ... .. None developed

ACUTE TOXICITY DATA

Lethal dosse deta:

LDy LG,
Species Refurence Route ! (mg/kg) | (mgkg) Adjusted LD Derived value
Rabbit Munch 1572 oral 1,558 ] ----- 8,089 ppm 809 ppm
Rat Schaffarzick and Brown 1952 oral 3,500 | =--e- 7,955 ppm 796 ppm
Otheranimeldata .............. ... v It has been reported that inhalation toxicity for tert-butyl alcohol
is similar 1o that induced by the other butyl aicohols [Weess
1928].
Humandata ...... ........... ... ..ciiiaaae Nona relevant for use in determining the revised IDLH.

Ravised IDLH: 1,800 ppm
Basis for revieed |DLH: The revised IDLH for tert-butyl alcohol is 1,600 ppm based on analogies [Weese 1828] lo
isobutyl alcohol and n-butyl alkcohol.

REFERENCES:

1. Munch JC [1872]. Aliphati¢ alcohols and aliyl esters: narcotic and lethat potencies to tadpoles and to rabbits. Ind Med
Surg 41:31-33.

2. Patty FA, ed. [1963]. Industrial hygiene and foxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 144T.

3. Schaffarzick RW, Brown B [1852]. The anticonvulsant activity and taxicity of methyiparatynol (Dormison®) and some
other alcohols. Scencs 116:683-865.

4, Weess H [1928). Comparative studies of the effect of toxicity of lower aliphatic alcohol vapors (translated). Arch Exp
Pathol Pharmakol 135:121-122,
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n-Butylamine

CASnumber ........ ... ... ... ... ... ... 109-73-9

NIOSHREL ............ ..., 5 ppm (15 mg/m?) CEILING [skin]

CurrentOSHAPEL ... ... ... ................... 5 ppm (15 mg/m) CEILING {skin]

1889 0SHAPEL ........ ... ... ... . e Same as current FEL

199349 ACGIHTLY . ... .. ... ... ............ 5 ppm (15 mg/m?) CEILING [skin]

Pescripdonof Substance . ....._................ Colorlass liquid with a fishy, ammonia-like odor.

= TR 1.7% (10% LEL, 1,700 ppm}

Original (SCPYIDLH ............................ 2,000 ppm

Basle fororginal (SCPYIDLH . ................... The chosen IDLH is based on the statemant by AIHA [1960] that
no rats died after a 4-hour exposura to 2,000 ppm [Smyth 1958],
but 3 of 3 rata died after a 50-minute exposure to 3,100 ppm
[Terhaar]. No other data on acute inhalation toxicity are
available on which to base the IDLH.

Short-term exposure guidelines . ............. ... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCq LC,, Adjusted 0.5-hr Derived
Speciss Reference {ppm)} {ppm} Time LC (CF) value
Rat RIHA 1960 LCigo: 3,100 )] +---- 5S¢ min 3,658 ppm {1.18} 366 ppm
Rat carpenter et al.1%49 § 2 ----- 4,000 4 hr 8,000 ppm (2.0} 800 ppm
Mouss Izmerov et al. 1982 | = ----- 2613 2 hr 410 ppm (1.6) 41 ppm
Rat Smyth 1956 LGy 4,000 | -=--- 2-5 min 1,600-2,200 ppm (0.4/055) | 160-220 ppm
Lathal dose data:
LDy Lo,
Speciss Reference Route | (mg/g) | (mg/kg) Adjusted LD Derived vaiue
Rat Chesvar at al. 1982 oral 36 | ----- 843 ppm 84 ppm
Mouawe Trubkeo 197% cral 430 § e-e-- 99C ppm 99 ppm
o. plg Trubke 1375 oral 40 | ----- 390 ppm 9% ppm
Othersnimaldata ...................... ... ..., Rats have survived a 4-hour axposure io 2,000 ppm [Cheever at
al. 1882]. It has been statad thai butylamine is mora than twice
as toxic as sthylamine by the respiratory route [ACGIH 1091).
Humandsta ... ....... .. ... ... iiiiiiimnaanans Nora ralevant for use in datermining the revised 1DLH.

Revieed 1DLH: 300 ppm
Basis for revised JDLH: The revisad IDLH for n-butylamine is 300 ppm based on acute inhalation toxicity data in
animaly [AlIHA 1980; Smyth 1958] and an analogy [ACGIH 1991] to ethylamine which has a revised 1DLH of 800 ppm.

REFERENCES:

1. ACGIH {1991}. n-Butylamine. in: Documentation of the threshold limit valuas and biclogical exposure indices, 6th ed.
Cincinnati, OH: American Conference of Governmental Indusirial Hygienists, pp. 176-177.

2. AIHA [1980]. n-Butylamine. In: Hygienic guide series. Am Ind Hyg Assoc J 21:532-533.

3. Carpenier CP, Smyth HF Jr, Pozzani UC [1848]. The assay of acute vapor toxicity and the grading and inlerpretation of
results on 98 chemical compounds. J ind Hyg Taxicol 37(6):343-348,

4, Cheever KL, Richards DE, Plotnick HB [1882). The acute oml toxicity of isomeric monobutylamines in the adult male
and female rat. Toxicol Appl Phammacol 63:150-152.

5. zmerov NF, Sanotsky [V, Sidorov KK [1982). Toxicometric parametars of industrial toxic chemicals undar single
sxposure. Moscow, Russia: Centre of Inlemational Projects, GKNT, p. 28.




n-Butylamine (continued)

6. Smyth HF Jr [1958]. Improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assoc Q
17.128-185.

7. Terhaar CJ [?]. Personal communication to AIHA from the Laboratory of Industrial Medicine, Eastman Kodak Company,
Rochester, NY. [From AIHA [1960]. n-Butylamine. In: Hygienic guide series. Am Ind Hyg Assoc J 27:532-533.]

8. Trubko E| {1975). Investigations on hygienic standardization of n-butylamines in waler bodies. Gig Sanit 40(11):21-22
{in Russian}.
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tert-Butyl chromate

CASnumber ....... ... ... ..o 1185-85-1

NIOSHREL ... ... ... . . . . . . e, 0.001 mg Cr(Vi)/m® TWA; NICSH considers tert-butyl chromate
to be a patential accupational carcinogan as defined by the
OSHA carcinogen palicy [28 CFR 1990].

CurrentOSHAPEL ... ... ... . ... . ... . v 0.1 mg CrO/m?® CEILING [skin]

1989 OSHAPEL ........ ... .. i, Same as current PEL

1993194 ACGIHTLY ...........ciiiiiiinnenn.n 0.1 mg CrOym* CEILING {skin)

Description of Substance ... _.................. Liquid.

= Unknown

Original (SCPYIOLH .. ... ... ... ... .. ... ...... 30 mg CrQy/m*

Basis for original (SCPYIDLH . ................... Very litlle toxicological dala are available conceming the effects

produced by exposure to tert-butyl chromate. Because

AlIHA, [1965] reported that the severity of the health hazard is low
for acute exposure to chromic acid, by analogy it is assumed that
the hazard is alse low for acute exposure to tart-buty) chromate.
Thersfors, the chosen IOLH is based on an analogy with chromic
acid and chromatea, which has an IDLH of 30 mg/m?® {as CrQ,).

Short-term exposure guidelines .................. None developed
ACUTE TOXICITY DATA
Animslorhumandats .......................... None relevant for use in determining the revised [DLH.

Revised \DLH: 15 mg Cr(VI)Ym*® {Unchanged]

Basis for revised IDLH: Due to the lack of toxicity data specifically for ter-butyl chromate, the revised iDLH for tert-butyl
chramate is 15 mg Cr(V1)/m® (which is roughly equivalent ta the original IDLH of 30 mg CrOym®) based on an analogy to
chromic acid and other chromates which have a revised IDLH of 15 mg Ce{VI)/n®. [Nota: NICSH recommends as part of
its carcinogen palicy that the "most protective” respirators be womn for tert-butyl chromate at concantrations above

0.001 mg Cr{vt)y/m*}

REFERENCE

1. AIHA [1965]. Chromic acid. in: Hygienic guide series. Reprinted in 1965 by the American Industrial Hygiene
Association,
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n-Butyl glycidyl ether

CASnumber ... .. ... ... ... ... .. ... ... 2426-08-8
NIOSHREL . ... ... .. ... ..o i, 5.6 ppm (30 mg/m®) 15-minute CEILING
Curremt OSHAPEL ................ocoovue. ... 50 ppm (270 mgim®) TWA
1989 0SHAPEL ........... ... ... iiiiiiin... 25 ppm {135 mg/m?) TWA
19831884 ACGIHTLY ... .. ... ............. 25 ppm {133 mg/m¥) TWA
Descriptionof Subatance . ...................... Colorless liquid with an irtating odor.
LEL ... e e Unknown
Original (8CPYIDLH . ... ...........c0coovvnnnn.. 3,500 ppm
Basls for originel (SCP}IDLH .................... The chosen 1DLH is based on the statement by ACGIH [1871]
that the mouse 4-hour LC,, was greatar than 3,500 ppm [Hine
ot al. 1956],
Shortterm sxposure guidelines .. ............. ... None davelopad
ACUTE TOXICITY DATA
Lethat concantration deta:
LCy LC,, Adjusted 0.5-hr Derivad
Spocies Roferenca (ppm} (ppm) Time LC (CF) valus
Moune Hine et al. 195§ »3,500 | ----- 4 hr »7,000 ppm {2.0) »700 ppm
Rat Hine et al. 1956 1,000 | ----- B hr 2,575 ppm {Z.5} 258 ppm

Lethal dose data:

LDy LD,
Species Referencs Routs | (mg/kg) | (mg/kg) Ad]usted LD Derived value
Mouae Hine et al. 1956 oral 1,53¢ | =---- 1,980 ppm 158 ppm
Rat Smyth =t al. 1962 oral 2,050 | ----- 2,652 ppm 265 ppm
Humandats _............. .. iiiininnnnisrnnnn None relevar for use in determining the revised 1DLH.

Revised IDLH: 250 ppm
Basls for revised IDLH: The revised JOLH for n-butyl glycidyl ether is 250 ppm based on acute inhalation toxicity data in
snimais [Hine et al. 1656]. This may be a consarvative value due to the lack of relevant aculs foxicity data for workers.

REFERENCES:

1. ACGIH [1671]. n-Butyl glycidyt sther (BGE). In: Documantation of the threshold limit values for substances in workroom
air. 3rd ed. Cincnnati, OH: American Conference of Govemmental Industrial Hygienists, p. 33.

2. Hine CH, Kodama JIK, Wallington JS, Dunlap MK, Anderson HH [1956]. The toxicology of glycidol and some glycidyl
ethars. AMA Arch Ind Health 14:250-264,

3. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC, Striegel JA {1862]. Range-finding toxicity deta: list VI. Am Ind Hyg
Assoc J 23:.95-107.
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n-Butyl mercaptan

CASnumber ........ ... ...................... 109-73-5

NIOSHREL ............. ... i, 0.5 ppm (1.8 mg/m?®) 15-minute CEILING

CummentOSHAPEL .............00oivveennnns 10 ppm (35 mg/m¥) TWA

1989 0SHAPEL ..o, 0.5 ppm (1.5 mg/m”) TWA

19931884 ACGIHTLY _......................... 0.5 ppm (1.8 mgiar) TWA

Descriptionof Substance . ...................... Coloriess liquid with a strong, garfic-, cabbage-, or skunk-like
odor.

LEL . . o et Unknown

Orginal (SCPYIOLM .. ... ... ... . .......... 2,500 ppm

Basie for original (8CPYIDLH .................... The chosen |DLH is based on the mousa 4-hour LC,, of

2,500 ppm [Fairchild and Stokinger 1958] cited by ACGIH [1971].
It was also chosen to make the IDLH for butyl mercaptan
consister with the IDLH of 2,500 ppm for ethyl mercaptan, a
compound with similar acuts oxicity.

Short-term supasure guidelines .. ... ............ None deveioped

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC,, Adjusted 0.3-wr Derived
Species Refarence {ppm) {ppm) Time LC (CF} value
Rat Fairchild snd Stokinger 1958 4,020 | em--- 4 hr 8,040 ppm (2.0) 304 ppm
Mouse Fairchild snd Stokingsr 1953 2,500 | -e--- 4 hr 5,000 ppm (2.0) 509 ppm
Dog HMarhold 158§ 770 ] ---a- 30 min 770 ppm (1.0} 77 ppm
Humandeta ...... .. ................. ... ..., Acciderial exposure for 1 hour to an estimated conceniration of

50 to 500 ppm haa been reported [0 cause muscular weakness,
malaise, sweating, nausaa, vomiting, headechs, and confusion
[Gobbatc and Termribile 19638].

Revisad IDLH: 500 ppm

Basie for revised IDLH: The revised IDLH for n-butyl mercaplan is 500 ppm based on acite inhalation toxicity data in
workers [Gobbato and Termibile 1968] and animals [Fairchild and Stokinger 1658], and (o be consistent with ethyl
mercaptan which has a revised IDLH of 500 ppm.

REFERENCES:

1. ACGIH [1871). n-Butyl mercaptan (n-butanethiol). In: Documentation of the threshold limit values for subatances in
workroom air, 3rd ed. Cincinnati, OH: American Conference of Governmental Industrial Hygienists, p. 34.

2. Fairchild EJ |l, Stokinger HE [1858]. Toxicologic studies on organic sulfur compounds. | Acute toxicity of sorme aliphatic
and aromatic thiols (mercaptans). Am ind Hyg Aasoc J 1§:171-188,

3. Gobbatoe F, Terribike PM [1968]). Toxicological properties of mercaptans. Folia Medica 57:328-341. [From ACGIH
[1981). n-Butyl mercaptan. in: Documentation of the threshold limit values and biclogical exposure indices. 6th ad,
Cincinnati, OH: American Conference of Govemmental Industriat Hypienists, pp. 183-164]

4. Marhold J [1888]. Prehlad prumysiove toxikologie: organicks latky. Pragus, Czechoslovekia: Avicenum, p. BB2 {in
Crechosiovakian).
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p-tert-Butyitoluene

CASnumber ........... ... . i, 568-51-1

NIOSHREL ......... ..., 10 ppm (60 mg/m®) TWA, 20 ppm {120 mg/m™ STEL

CurrentOSHAPEL ...................ocvvunnnn. 10 ppm {60 mg/m®) TWA

1988 OSHAPEL ...... . ... ... ... .. ... 10 ppm (80 mg/m®) TWA, 20 ppm {120 mg/m®) STEL

19931984 ACGIHTLY .. ... ... .................. 1 ppm (8.1 mg/m™) TWA

Description of Subetance .......... e Colortess liquid with a distinct aromatic odor, somewhat like
gasoline.

LEL . . e s Unknown

Odginal (SCP}IDLH ............................ 1,000 ppm

Basis for original (SCPYIDLK .................... The chosen IDLH is based on the female rat 1-hour LC,, of
934 ppm reporied by Hine et al. [1554].

Short-term exposure guidelines .................. None deveioped

ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LC. Adjusted 0.5-hr Derlved

Species Raference {ppm) {ppm} Time LC (CF} value
Rat Hine et al. 1954 534 | ----- 1 hr 1,168 ppm (1.25) 117 ppm
Rat Hine et al. 1954 734 0 ----- 2 hr 1,174 ppm {I.6} 117 ppm
Rat Hine et &1. 1954 248 | ----- 4 hr 435 ppm (2.0} 5¢ ppm
Rat Hine ex al. 1954 165 | --ee- 8 hr 413 ppm (2.5} 41 ppm
Mouge Hine et al, 1954 249 | =cee- 4 hr 496 ppm (2.0} 50 ppm
Otheranimaidata .............................. RDy, (mouse}, 360 ppm [Nielsen and Alarie 1982].
Humandats ................ .. i, Giddiness and altered respiration have been reported in

volurieers exposed to 1680 ppm for 15 minutes [Hine et al. 1954}

Revised IDLH: 100 ppm

Bansis for revised IDLH: The revised IDLH for p-tert-butytialuene is 100 ppm based on acute inhalation toxicity data in
humans [Hine et al. 1954].

REFERENCES:

1. Hine CH, Ungar H, Andsrson HH, Kodarma JK, Critchiow JK, Jacobsen NW [1954]. Toxicological studies on
p-tertiary-butyltoluene. AMA Arch ind Hyg Occup Med §:227-244.

2. Nielsen GD, Alarie Y [1882]. Sensory irrilation, pulmonary imlation, and respimory stimulation by airborne benzene and
alkyibanzenes: prediction of safe indusirial exposure levels and correlation of their thermodynamic properties. Toxicol
Appl Pharmacol 65.459-477.
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CASnumber ................

Description of Substance .....

Cadmium compounds (as Cd)

Original {(SCP) IDLH for cadmiumdust . ... .........

Basis for orginai {SCP) IDLH ..

Original (SCP) IDLH for Cadmiumfume ............

Basis for originai (SCP) IDLH ..

Short-tsym exposure guidelines

7440-43.0 (Metal}

None established; NIOSH considers cadmium compounds to be
potential occupational carcinogens as defined by the OSHA
carcinogan policy [29 CFR 1980].

0.005 mg/m® TWA

Sama as current PEL

0.01 mg/m?® {folal dust) TWA,

0.002 mg/m” {raspirable dusl) TWA, A2

Varies

50 mg Cd/m?®

Data on the dose-responsa relationship for cadmium are scarce
and uncertain. Friberg et al. (1674} reported a rabbit 30-minute
LCy; of about 8,000 mg-min/m? (mg-min/m® is the product of the
concentration in mg/m® and the exposure tima in minutes); this
represants & concentration of about 268 mg/m® for 30 minutes.
As serious ireversible renal cortical changes can pracede death
when renal corfical concentrations exceed 0.4 mg/g (tissue
wat-weight), an IDLH of 50 mg/m® is appropriate. This
concentration would result in & human lung cadmium burden in
30 minutes of no more than 8 or @ mg. This concentration is
approximately that at which incipiert morphologic changes accur
in the kidneys of cadmium-sxposed workers.

8 mg Cd/m?

Tha chosen IDLH is basad on the statemant by ACGLH {1871]
that an exposure to 8 mg/m* cadmium fume for § hours is a
lethal dose [Beton el al, 1968). AIHA [1962) reported that the
lethai dose (single exposure) for man of themmaily-generated
cadmium oxide furmne is not over 2,900 mg-mirvm® [Barrett and
Card 1847] (mg-min/m? ia the product of Lhe concentration

in mg/m’ and the exposure time in minutes); this represents a
concentration of aboul 50 mg/m® for 1 hour. The concentration
of 50 mg/m® has not been chosen as the IDLH, however,
becauss AlHA [1962] also reported that the doses which caused
incapacitation must have been considerably lower [Barett and
Card 1947].

None developed
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Cadmium compounds {(as Cd) {continued)

ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.3-hr Derived value
Species Reforwnce LGy LC,! Time LC {CF)
ca:
Rat Yoahikawn and Homma 1974 25 mg/m =+r+= | 30 min 25 mg Cdf=* (1.0} 2.5 mg Cd/m?
cAG;
Rat Barrett et al. 1947 500 my/m | ----] 10 min 304 o9 CA/m' {D.69) 30 my Cd/m?
Rabbit Barrett et al. 1947 2,500 mg/m'{ ----]| 20 min | 1,518 mg Cd/m’ {0.69) 152 mg Ca/m*
G. pig Darrett et al, 1947 3,500 mg/m’ ~=+~| 10 min | 2,125 mg Cd/m' {0.63) 213 mg cd/m?
bog Harrett et al. 1947 4,000 mg/om «-==| 10 min | 2,429 mg Cd/2 {0.69) 243 mg ca/m*
Rat Gaten e al. 154& 780 mg/m ==-=1] 12 min 473 mg Cd/m' {0.69} 47 mg cd/m*
Mouge Gaces et al., 154€ 340 mg/m’ =ees | 10 min 206 mg Cd/m® {9.69} 21 mg od/m?
Rabbit Gates et al. 1548 3,000 mg/m! =-=-| 15 min { 2,086 mg C4/m? {0.75} | 209 mg Cd/m®
G. pig Qatea et al. 1946 3,000 my/m’ ----] 15 min § 2,086 mg C4/m' {0.79} 209 mg Cd/m*
Dog Gekkan Yakujd 1980 400 mg/m ===-| 10 min 243 mg Cd/m' {0.69} 24 mg Cd/m®
Lethal dose data:
LDy LD,
Species Referunce Route | (mgMkg) | (mg/hg) Adjuetad LD Derived value
cd:
Rat ¥otaonis and Klaaasn 1977 oral 225 | we=e-- 1,575 mg/m* 158 mg Cd/m?
Mouse Tarasenks 1578 oral g8 { ----- 6,230 ag/m* £23 mg Cd/m*
cdo:
Rat Gekkan 1580 oral 72 | ----- 444 mg/m 44 my CAd/m?
Mcune Tarasenko 1578 ) oral 72 | --eee 444 mg/w’ &4 mg Cd/m
Cdcl;:
Mouse Enggtrom 1981 oral 6 f ----- 683 mg/m* 63 mg Cd/m’
Rat Lahman 1951 oral g | ----- 376 mg/m? 38 mg C4d/m’
Otheranimaldata ........................0iuen A rabbit 30-minute LCg of about 8,000 mg-min/m?® for cadmium

dust has been raported [Fribery et al. 1974], which is equivalert
to about 250 mg Cd/m?® for 30 minutes.

Humandats ........cooniiiiiiii e it has been reported that axposurs {0 & mg/m® of cadmium fume
for 5 hours is a lethal dose [Belon et al. 1965). Fatalites have
resuited from axposures to concsntrationa estimated 1o be 40 to
50 mg/m® for 1 hour [Barret! and Card 194T; Bulmer at al. 1938;
Reinl 1861]. The lethal dose of tharmally generated cadmium
oxide fume of not more than 2,900 mg-minim? has been reported
[Barrett and Card 1847], which is equivalent to about
B5 mg Cd/m® for 30 minutes. It has been reportad that
38 mg Cd/m® was a fatal axposure after 20 minudes [Zavon and
Meadows 1570).

Revised IDLH: 8 mg Cd/m®

Basis for revised IDLH: Based on acute inhalation toxicity data in workers [Barrett and Card 1947; Beton et al. 1956;
Buimer et al. 1938; Reinl 1961; Zavon and Meadows 1970], the revised 1DLH for cadmium compounds is 8 mg Cd/m?
which was the original iDLH for cadmium fume. [Note: NIQSH recammends as part of its carcinogen policy that the
"most proteclive” respirators be wom for cadmiumn compounds at any detectabls concentration.]
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Cadmium compounds {as Cd) (continued)
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Part ll. Pesticides. Q Bulletin Assoc Food Drug Cff U.S. 15(4):122-125.

Reinl W [1681]. Arch Toxicol 19:1952. [From ACGIH [t1881). Cadmium and compounds. In: Documentation of the
threshold fimit values and biolcgical exposura indicen. Bth ed. Cincinnati, OH: American Canference of Govemmental
Industrial Hygienista, pp. 190-164. Cited by Teisinger &t al. [1968] from Documantstion of MAC in Czechoslovakia,
Pragus {1968).]
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CAS3 number
NIOSH REL

Current QSHAPEL ................
1888 0O3HAPEL ..................
19831984 ACGIHTLY .............
Description of Subetance . .........
0
Original (SCP)IDLH ...............
Basis for original (SCP)IDLH .. ... ..

Calcium arsenate {as As)

Tr78-44-1

0.002 mg/m® 15-minute CEILING; NIOSH considers calcium
arsanate to be a potential occupational carcinogen as defined by
the OSHA carcinogen policy [29 CFR 1980).

0.010 mg/m®* TWA

Same as cument PEL

0.0t mg/m?® TWA, A1

Colorless to white, odoriess solid.

Noncombustible Solid

100 mg As/m?

Because no data on acute inhalation toxicity are available for
calcium arsenate, the chosen IDLH is basad on an analogy with
arsenic and compounds (as As} which has an IDLH of 100 mg
As/m’.

Short-tarm sxposure guidelines .. ... ... ... ... None devealoped

ACUTE TOXICITY DATA

Lethal dose data:

LDg LD,

Speciss Reference Route | (mg/kg) | (makg) Adjuated LD Derived value
Rat Back et al. 1972 oral 812 b ----- 2,103 mg As/m? 210  mg As/m’
Rat Lehman 1951 oral 20 ] ----- 52 o3 Am/m’ 5.2 ®g Ap/m’
Houae MacEwen and Vernct 1572 oxral T94  } mee-- 2,056 mg Am/m? 206 oy An/m?
Rabbit Muehlberger 1930 oral 50 | ----- 132 og ha/m’ 13 oy A/
Dog Perkow 1971/1976 oral 38 ] eew-- %8 mg Aa/m’ 9.8 mg ha/m’

Humandats ................. .. ... ......... None relevant for use in determining the revised IDLH,
Reviesd IDLH: 5 mg Asim®

Basie for revised IDLH: No inhalgtion toxicity dala are avaiteble on which to base an IDLH for calcium arsenate.
Therefore, the revised IDLH for calcium arsenate is 5 mg As/m® based on acute oral toxicity data in animals [Lahman
1951) and {0 be consistant with the reviead IDLH for other inorpanic arsenic compounds which have & revieed IDLH of

5 mg As/m®, [Note: NIOSH recommends as part of its carcinogen policy that the “most protective® respimtors be wom for
calcium arsanate at concentrations above 0.002 mg Awm?. OSHA cumently requires in 268 CFR 1618.1018 that workers
be provided with and required 10 wear and usa the "most protective” mapirators in concentrations exceeding 20 mg As/m?®
(i.e., 2,000 » the PEL).]

REFERENCES:

1. Back KC, Thomas AA, MacEwen JD [1072). Reclassification of materials listod as ransportation healtth hazards.
Wright-Patterson Air Force Bass, OH: 8570th Aerospace Medical Research Laborstory, Report No. TSA-20-72-3,

pp. A30

the @ N

Verlag P

o A-31.

aul Parey (in German).

Lehman AJ [19851]. Chemicals in focds: a report to the Aasociation of Food and Drug Officlais on curment developments.
Part [l. Pesticides.  Bulletin Assoc Food Drug O U.S. 15(4):122-125.

MacEwen JD, Vernol EH [1672]. Toxlc Hazards Research Unit annual technical report. 1872, Wright-Patterson Air
Force Base, OH: Asrospace Medical Reasarch Laboratory, Report AMRL-TR-72-62.

Muehiberger CW [1630]. Toxicity studies of flucrine insecticides. J Pharmacol Exp Ther 30:246-248.

Parkow W [1971/1976). Wirksubstanzen der Planzenschytz and Schadlingsbekampfungemittel. Berlin, Germany:
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Caicium oxide

CASnumber ... .......... ... . i, 1305-76-8

NIOSHREL ... .. ... ... .. i, 2 mg/m® TWA

CurrentOSHAPEL ...........c.0vnviininnnnnns, 5 mg/m® TWA

1989 0SHAPEL .......... ... ... .. ... ...l Same as current PEL

19831984 ACGIHTLY . ......................... 2 mg/m® TWA

Descripionof Substance ................ ... ... White or gray, odoriess lumps or granular powder.

LBl .. e e e Noncombustible Sofid

Orginaf (SCPYIDLH* . . ............ ..., Unknown {*Note: “Effective” IDLH = 250 mg/m® — sea
digcussion below.]

Basfs for orginal (SCPYIDLH .................... No data on acute inhalation toxicity are available on which to

base an IDLH for calcium oxide. Because Patty [1983] reported
that inhaiation of the dust can cause chemical pneumania and
severs respiratory tract imitation, respirators have been selected
an the basis of the assigned protection facior afforded by each
device up 10 50 « the OSHA PEL of 5 mg/m?® (i.e., 250 mg/m?®);
only the “mast protective” respirators are permitted for use in
concentrations exceeding 250 mp/m*. The available
toxicological data indicate that severe respiratory imitation cotld

inhibit escape.
Short-term exposure guidelines .................. Nona developed
ACUTE TOXICITY DATA
Animaldata . ... ... ... ... e None releyant for use in detsrmining the revised IDLH.
Humendate ................0cciiiiiiiianiinnns Strong nasal iritation has been reported to result from

expasures to about 25 mg/e’®, but exposures to 9 to 10 mg/m?®
resulted in no abservable irritation [ACGIH 1891).

Revised IDLH; 25 mg/m®

Basis for revised IDLH: The revised IDLH for cakium axide is 25 mg/m* based on acute inhalation toxicity data in
humans [ACGIH 1981). This may be a conservative value due ta the lack of relevant acute toxicity data for workers
exposed to concentrations above 25 mg/m?.

REFERENCES:

1. ACGIH [1991). Calcium axide. In: Documentation of the threshold limit values and biclogical expasure indices. Sth ed.
Cincinneti, OH: American Confersnce of Govemmental Industrial Hygienists, pp. 200-201.

2. Patty FA, ed. [1963]. indusirial hygiene and toxicology. 2nd rev. ed. Vol [I. Toxicology. New York, NY: [nterscience
Publishers, Inc., p. 883,
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Camphor {synthetic)

CASnumber ... ... ... ... ... 76-22.2

NIOSHREL .........0viiaviintiiinnnnnnns 2 mg/m® TWA

Current OSHAPEL ............................. 2 mg/m® TWA

1988 Q8SHAPEL . ..ot Same as current PEL

19931994 ACGIHTLY ................ e eiraeans 12 mg/m® {2 ppm) TWA, 19 mg/m® (3 ppm) STEL
DescriponofSubstance ....................... Colortess or white cryatals with a penetrating, aromatic odor.
[ = 0.8% {10% LEL, 3,600 mg/m*)

Onginal (SCPYIDLH .. .......................... 200 mg/m?

Basis for original (SCP}IDLH .................... No data on acuie inhalation toxicity are available on which to

base an IDLH for camphor. For this draft technical slandard,
therefore, the chosen IDLH is based on a report by Gronka

ef al. [1966] concerning the camphor processing and packaging
area of @ plant. Concentrations of camphor renging from 3o
184 mg/m* produced nose and sinus irrftation ameng workers in
this plant [Gronka =t al. 1968).

Short-term exposure guidelines .. .. .............. None daveloped
ACUTE TOXICITY DATA
Lathal concentration data:
Adjusted 0.5-hr Dertved
Species Reference LCy Lc., Time LC {CF} value
Mouse Nikolamwa 3957 1 —---- 400 mg/m? 3 hr 720 mg/m* (1.E} 72 mg/m*

Lathal dese data:

LDu Lo,
Spaciew Raference Route | (mg/kg) | (mpkg) | Adjusted LD Derlved value
Dog Fiury and ZTernik 1835 oral | ----- 500 5,600 og/m 560 mg/m’
Mouse Horikawa and Okada 1975 oral 1,310 | ~---- 9,170 og/m* 917 mg/m
Rabbit Emith and Margolis 1954 oral | -ee-- 2,000 14,000 mg/m’ 1,400 mg/m
Humandata ................oooiiiiiiil It has been reported that concentrations during,camphor

processing and packaging rangad from 33 to 184 mg/m?;
wiorkers had o complaints other than slight eye imtation and
afternocn drowsiness [Gronka ot ai. 1968].

Revised IDLH; 200 mg/m? [Unchenged]
Basis for revised IDLH: Based on chronic inhalation toxicity data in workers [Grofvka et al. 1864), the original IDLH for
synthetic camphor (200 mg/m?) is not being revisad at thia time.

REFERENCES:

1. Flury F, Zemik F [1835]. Zusammenstellung der toxischen und letalen dosen fir dle gebriuchlichsten gifte und
versuchatiere. Abder Hand Biol Arbeitsmethod 4:1209-1422 (in German).

2. Gronka PA, Bobkoski RL. Tomchick G.J, Rakow AB [1868]. Camphor exposures in a packaging plant, Am Ind Hyg

Assoc J 30:276-279.

Horikawa E, Okada T [1975). Experimental study on acute toxicity of phenol camphor. Shika Gakuho (Joumat of

Dentistry) 75:034-938 (in Japaness).

Nikolaeva [1957]. Taxicoltogical evaluation of camphor vapors. Gig Sanit 22(11).83-88 (in Ruasian).

Smith AG, Margolis G [1854]. Camphor poisoning: anatomical and pharmacotogic study; report of a fatal case;

exparimental investigation of protective aclion of barbiturate. Am J Pathol 30(5):057-888.
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Carbaryl

CASnumber ........ ... .. ... i 63252

NIOSHREL ... ... ... ..o, 5 mg/m® TWA

CurmentOSHAPEL ........ ... ... ............. 5 mg/m?® TWA

1808 0SHAPEL ............... ... Same as current PEL

18831804 ACGIHTLY ... ... ... ... .. ...... 5 mg/m* TWA

Descriptionof Subetance ......_..__............ White or gray, odorless solid.
] Noncambustible Solid

Original {SCPYIDLH . ... ... ... ... . ... 600 mg/m?

Basis for original (SCP}IDLH .................... Because no useful data on acute inhalation taxicity are available

for carbaryl, the chosen IDLH is based on the rat oral LD,, of
49 mg/kg [Boyd and Taylor 1971 cited by NIOSH 1674]. In
addition, ACGIH [1871] reporied that female rats may
occasicnaily be killed by a single oral dose of 100 mg/kg

[Gaines 1964].
Short-term exposure guidalines . ................. Nene deveioped
ACUTE TOXICITY DATA
Lethal dose deta:
LDw LD,
Species Refsrance Route | (mg/kg} | (mgkg) Adjusted LD Derlved value
Rabbit AAPCO 1966 oral 710 f ----- 4,970 mg/m* 437 mg/m
3. pig Banson and Dorough 1984 aral 250 | ----- 1,750 mg/m* 175 mg/fm’
Dog Buck 1%7% cral 758 | ----- 5,313 mg/m? 531 mg/mt
Rat Gaines 1360 oral B30 | -v--- §,950 mg/o 555 mg/m*
Rat Gaines 1960 oral 500 f eeees 3,500 mg/m’ IS0 mg/m*
cat Glg Sanit 1567 oral 150 | e-e-- 1,050 mg/ed 105 mg/m?
Houge Stevens =t al. 1972 oral 2B [ +~--- 896 mg/m? 90 mg/m?
Rat Weigs and Orzel 1867 oral L R3D f eenes 1,610 mg/m? 161 mg/m’
Ctheranimaldeta .............................. A concentration of about 75 mg/m’® produced typical poisoning in
dogs within 5 bours [Carpenter et al. 1961].
Humandata ... ... ........... ... ... None relevant for usa in determining the ravised IDLH.

Revised IDLH: 100 mg/m®
Basis for revised IDLH: The revised IDLH for carbaryl is 100 mg/im® based on acute toxicity data in animals [Carpenter
et ai. 1981; Gig Sanit 1957; Stevens of al. 1972].

REFERENCES:

1. AAPCC [1986). Pesticide chemicals official compendium. Topeka, KS: Association of American Pesticide Conbrol
Officials, Inc., p. 192,

2. ACGIH [‘[971] Carbaryl {Sevin). In: Documentation of the threshold limit values for substances in workroom air. Jrd
ed, Cincinnati, OH: American Conference of Governmenta! industrial Hygienists, pp. 37-38.

3. Benson WH, Dorough HW [1684). Comparative ester hydrolysis of carbaryl and o iofencarb in four mammalian

species. Pest Biochem Physiol 27:199-206.

4. Boyd EM, Taylor FI {1971]. Toxaphene toxicity in protein-deficient rats. Toxicol Pharmacol 18.158-187.

5. Budt WB [1978]. Clinical toxicosis induced by insacticides. Vet Med Small Anim Clin 74:1119.

8. Catpenlar CP, Weil S, Paim PE, Woodside MW, Nair JH [II, Snéym HF Jr [1961& Mammakian toxicity of

-naphtI‘uy#-N-n‘neﬁytcarbamato {Sevm lnsadlclde) J Agri Food

7. Gaines 1B [1 960} The acute toxicity of pesticides to rats, Toxicol Appl harm&co[ 2.88-89.

8. Games TB [1968]. Acute toxicity of pesticides. Toxicol Appl Pharmacol 14:515-534.

9. G Samt 1967]; 32(4):29-33 (in Russian}.

10. N SH 1974). FC59500. Carbamic acid, nJ'l— 1-naphthyl ester. In: The toxic substancas list, 1874 ed. Rockyille,
MD U.S. Department of Health, Education, a Weifare, Public Health Service, Center for Disease Control, Nationat
institute for Occupational Safety and Health, DHEW (NIOSH) Publication No. 74-134, p. 182,

11. Stevens JT, Stitzel RE, McPhiilips JJ [19?21 Effects of anticholinesterase insecticides on hepatic microsomal
metabolism. J Pharmacol Ex er 181,576-583.

12. Weiss LH, Orzel RA [1967]. Some comparative toxroologrc and phamacologic effects of dimethyl sulfoxide as a

pesticide solvent. Toxicol Appi Pharmacol 11:548-557.
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Carbon black

CASnumber .............. .. ... .. .. 1333-864

RIOSHREL ... ... ... e 3.5 mg/m® TWA; 0.1 mg PAHs/m® TWA
Nete: NIOSH considers carbon black in the presence of
palycyclic aromatic hydrocarbona {PAMHE} to be a potential
occupational carcinogen as defined by the OSHA carcinogen
policy {29 CFR 1990].

Cumrent OSHAPEL ...................... e 3.5 mg/m® TWA

1888 OSHAPEL . ... ... ... .. . .. Same as current PEL

19934984 ACGIH TLY .. ... ... ... ... ... ... ... 3.5 mg/m® TWA

DencriptionofSubstance ....................... Black, odorless solid.

I Solid

Original {SCPYIDLH" . . ... ... .. . i, No Evidence [*Note: “Effective” IDLH = 1,750 mg/m® - sea
discussion below.]

Basis for ortginul {SCP}IDLH . ................... The available toxicological data show no evidence that an aciute
exposure to a high concentration of carbon black would impede
escape of Cause any imeversible health effects within
30 minutes. For this draft technical slandard, therefore,
respirators have been selected on the basis of the assigned
protection factor afforded by each devica. However, for some
particulate substances for which no evidence of an I[DLH exists,
the datermination of allowable respiratory protection based on
protection factars may resukt in the assignment of respiratora for
concantrations that are not likely to be encountered in the
occupational envirchment. Therafore, for all such particulate
substances it has been arbitrarily determined that only the *most
protective” respirators are permitted for use in concentrations
exceeding 500 x the OSHA PEL; in the casa of carbon black,
500 » the OSHA PEL of 3.5 mg/m” is 1,750 mg/m’.

Short-term exposure guidelines .................. Nore devaloped

ACUTE TOXICITY DATA

Animalorhumandata .......................... None indicating thet high concentrations of carbon black would
have significart heatth effects 10 workers within 30 minutes.

Revised IDLH; 1,750 mgim®

Basis for revised IDLH: The available toxicological data contain no evidence that an acute axposure to a high
concentration of carbon black would impeds sscape or cause any imeversibie heafth effects within 30 mimutes. However,
the revised IDLH for carbon black is 1,750 mgim?® based on baing 500 times the NiOSH REL and OSHA PEL of 3.5 mgim®
(500 is an assigned protection factor for respirators and was used arbitrarily during the Standards Completion Program for
deciding when the "most protective” respirators should ba used for particulates).
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Carbon dioxide

CASPnumber ...... ... ... .. ... 124-38-9

NIOSHREL ..................ccooiiiiiiiinnn. £,000 ppm {9,000 mg/m®) TWA,
30,000 ppm (54,000 mg/m?} STEL

CurrentOSHAPEL ............................. §,000 ppm (8,000 mg/m*) TWA

1988 08HAPEL ...................... .. ...... 10,000 ppm (18,000 mg/m®) TWA,
30,000 ppm {54,000 mg/m"} STEL

18931984 ACGIHTLY .......................... 5,000 ppm {8,000 mg/m®) TWA,
30,000 ppm (54,000 mg/m™ STEL

Description of Substance _...................... Cuolorless, odorleas gas.

LEL .. e MNanflammable Gas

Orginal {SCPYIDLH . ........................... 50,000 ppm

Basis fororiginal (SCP}IDLH .................... The chosen IDLH is based on the statements by ACGIH [1971]

that a 30-minute exposure at 50,000 ppm produces signs of
intoxication, and a few minutes of exposure at 70,000 ppm and
100,000 ppm praduces unconsciousnass [Flury and

Zemik 1831). AIHA [1871] reported that 100,000 ppm is the
atmospheric concentration immediately dangerous fo life. [n
addition, Hunter [1875)] noted that axposure to 100,000 ppm for
only a few minutes can cause loss of consciousnass.

Short-tarm axposure guidelings ... ... ............ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
: LC, LC., Ad]usted 0.5-hr Darived
Specles Refersnce {ppm} {ppm) Time LC (CF} valus
Human Tab Biol Per 3833 |} ----- $0,000 5 min 45,500 ppm {0G.55) 4,950 ppm
Otherhumandata .. ............................ Signs of intoxication have been prodiced by a 30-minute

exposure at 50,000 ppm [Aero 1953), and a few minutes
exposure at 70,000 to 100,000 ppm praduces unconsciausnass
[Flury and Zemik 1931]. It has been reported that submarine
personnel exposad continuousty at 30,000 ppm were onlty
slightly affecied, provided the axygen content of the air was
mainiained at normal concentrations [Schaefer 1851]. It has
been reported that 100,000 ppm is the atmospheric
concentration immediately dangerous ta life fAIHA 1671} and
thart exposure o 100,000 ppm for anly a few minutes can cause
loss of conaciousness {Hunter 1975].

Revised I1DLM: 40,000 ppm
Basis for revised IDLH: The revised (DLH for carbon dioxide is 40,000 ppm based on acute inhelation toxicity data in
humans [Aerg 1953; Flury and Zemik 1831; Schasfer 1951}

REFERENCES:

1. ACGIH [1871]. Carbon dioxide. In: Documentation of the threshold limit values for substances in workroom air. 3rd ed,
Cincinnati, OH: American Conferance of Governmental [ndustrial Hygienists, p. 38.

Asro Medical Association {1953]. Committee on Aviation Toxicology, Blakiston, New York.

AlHA [1984]. Carbon dioxide, In: Hygienic guide series, Am Ind Hyg Assoc J 25:518-521. )
Flury F, Zemik F [1831]. Schiidliche gase ddmpfe, nebel, reuch- und staubarten. Benlin, Germany: Verlag von Julius
Springar, pp. 218-219 (in German).

Hunter D {1875]. The diseasas of occupations. 5th ed. London, England: Hodder and Stoughton, p. 618,

Schaefer KE {1851]. Studies of carbon dicxide toxicity. New London, CT: Navy Department, Bureau of Medicine and
Surgery, Medical Research Laboratory, U.S. Naval Submarine Base, Vol. 10, Report No. 181, pp. 156-189.

Tab Biol Per [1933]; 3:231 {in German).
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CAS number
NIOSH REL

Existing short-term exposure guidelines: ... ... . ..

ACUTE TOXICITY DATA

Lethal concertration dats:

Carbon disuifide

1
Original {SCP} IDLH
Basis for original {SCP} IDLH

75150

1 ppm (3 mg/m?) TWA, 10 ppm {30 mg/m® STEL [skin]

20 ppm TWA, 30 ppm CEILING,

100 ppm 30-minuta MAXIMUM PEAK

4 ppm (12 mg/m™) TWA, 12 ppm (36 mg/m?) STEL {skin}

10 ppm (31 mg/m®) TWA [skin}

Coloriess to faint-yellow liquid with a sweet sther-like odor,

1.3% (10% LEL, 1,300 ppm}

500 ppm

The chosen iDLH is basad on the statemernt in Patty [1963] that
symptoms occur after 30 minutes of exposure to 420 to 510 ppm
[Fiury and Zemik 1831). AiHA [1858] reported that severe
symptome and unconsciousness may oeeur within 30 minutes at
1,100 ppm [Patty 1963]. Patty [1663] also reported that
axposura of humans to 4,800 ppm for 30 minutes causes coma
and may be fatal {Flury and Zemik 1831).

1952 American industrial Hygiene Association (AlHA)
Emergency Response Planning Guidelines (ERPGs):

ERPG-1: 1 ppm (80-minute)
ERPG-2: 50 ppm {(B0-minute)
ERPG-3; 500 ppm (80-minute)}

Mational Ressarch Council {INRC 1684] Emergency Exposure
Guidance Levels {EEGLs):

10-minute EEGL: 200 ppm
A0-minute EEGL: 100 ppm
60-minuts EEGL: 50 ppm

LCx L, Adjustad 0.5-hr Derived
Species Reference {ppm) {ppm) Time LC (CF) value
Rat AIRA 1992 >1,6T¢ | ----- 1 hr »2,008 ppm {1.25} »208 ppm
Rat ATHA 19592 15,500 1 hr 19,375 ppm {1.25} 1,938 ppm
Rat AINA 1982 3,000 4 hx €,000 ppm {2.0} 600 ppm
Rat AIHA 1992 3,500 | ----- 4 hx 7,000 ppm (2.0} 700 ppm
Rat Izmeroy &t sl. 1982 F,91% | weee- 2 hr 12,658 ppm {1.6) 1,266 ppm
House Izmerov et al, 1981 3,165 | seee- 2 hr 5,063 ppm {1.6} 506 ppm
Human Lefaux 1366 [ eeees 4.000 10 min 4,000 ppm {1.0) 400 ppm

Otheranimatdata .............................. RD,, {mouse}, >81,000 ppm [AlHA 1992].
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Cthar human data

Carbon disulfide (continued)

.............................. Symptoms have occurred after 30 minutes of exposure to
concentrations ranging from 420 to 510 ppm while exposure to
4,800 pprn for 30 minutes causes coma and may be fatal [Flury
and Zemik 1631]. Severs symptoms and unconsciousness may
occur within 30 minyutes at 1,100 ppm [Patty 1963]. It has been
reporied thet 760 ppm causes an immediate headache that lasts
for hours [Browning 1953]. it has also been reported that minor
symptoms are induced after several hours of exposure to
300 ppm, distinct signs of poisoning at 400 ppm, savere
poisoning after 30 minutes at 1,15( ppm, and life-threatening
heatth effects at 3,200 o 3,600 ppm [Bittersohl et al. 1872]. It
has been reported that exposurs at 2,000 to 3,300 ppm leads to
narcosis in 30 minutes, and death occurs after 30 to 60 minutes
of exposure at 5,000 ppm [Paluch 1854].

Revised IDLH: 500 ppm [Unchanged]
Basis for revised IDLH: Based on acute inhalation toxicity data in humans [Bittersohl et al. 1972; Browning 1953; Flury
and Zemik 1931; Lefaux 1568), the original IDLH for carbon disulfide (500 ppm) is not baing revised at this time.

REFERENCES:

1.
2.

o
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AlHA [1858). Carbon disulfide {carbon bisulfide). In: Hygienic guide serias. Am Ind Hyg Assoc Q 17:446-447.
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Handbuch dar Berufserkrenkungen. Jean, Germany: VEB Gustav Fiacher Verlag, pp. 271-273 (in German).
Browning E [1953]. Toxicity of induatrial sotvents. New York, NY: Chemical Publishing Company, pp. 381-391.
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Springer, p. 299 (in German),
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Commission on Life Sciencas, National Ressarch Council, pp. 41-56.
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Carbon monoxide

LEL . .
Orgimal (SCPRYIDLH ... ............coviiov. ...
Basis for original {SCP} IDLH

Existing short-term exposure guidelines . ... .. ... ..

£30-08-0

35 ppm {40 mg/m?) TWA, 200 ppm {228 mg/m*} CEILING

E0 ppm {55 mg/m?} TWA

35 ppm {40 mg/m?) TWA, 200 ppm (228 mg/m™) CEILING

25 ppm (20 mg/m?} TWA

Coiorless, odorless gas.

12.5% {10% LEL, 12,500 ppm}

1,500 ppm

The chosan iDLH is based on the slatement by Patty [1863] that
a 1-hour exposure to 1,000 to 1,200 ppm would cause
unpleasant, but no dangerous symptoms [Handerson

et al. 1921]. Patty {1863] also reported that 1,500 to 2,000 ppm
might be a dangerous concentration for an exposure of 1 hour
[Henderson et al. 1921].

National Research Cauncil [NRC 1887] Emergency Exposure
Guidance Levais {EEGLs):

10-minute EEGL: 1,500 ppm

A0-minute EEGL: 800 ppm
€0-minute EEGL: 400 ppm
2&hour EEGL: 50 ppm
ACUTE TOXICITY DATA
Lethal concentration data:
LC,, Le,, Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm} Time LC {CF) value
Rat Hartzell et al. 19935 B8.636 | ----- 15 min 6,822 ppm (D.79) €82 ppm
Rat Hartzell et al. 13ES 5,207 | ----- 30 min | 5,207 ppm (1.0} 521 ppm
Humarn Lefaux 1568 ] ess-- 4,000 30 min | 4,000 ppm (1.0} 400 ppm
Rat Rope % al. 1%70 1,784 ] ----- ¢ hr 3,568 ppm (2.0} 357 ppm
Mouge RoBe et al. 1970 2,424 | ----- 4 hr 4,828 ppm {2.0) 482 ppm
G. pig Rope et al., 13970 5,647 | ----- & hr 11,294 ppm (2.0} 1,129 ppm
Human Tab Bisl Per 1833  {  ----- 5,000 S min | 2,750 ppm {0.55} 275 ppm
Otheranimaldata .......... ... ... .. .. coiinun. The median effectiva concentrations te producs incapacitation
{ECy=) in rats have been determinad to bae 2,887 ppm and
1,450 ppmin 15 and 30 minutas, respectively [Harizell et al.
18851
Otherhumandats . ....... ... .. ....oinueinnn It has bean stated that a 1-hour exposure to 1,000 to 1,200 ppm

would cause unpleasant but no dangerous symptoms, but that
1,500 to 2,000 ppm might be a dangerous concantration after 1
haur [Henderson et al. 1821a, 1821b]. In general, a
carboxyhamoglobin (COHD) leved of 10-20% will only cause
slight headaches [NIOSH 1872} and & COHb of 11-13% will have
ne affect on hand and foot reaction time, hand stexdiness, or
coordination [Stewart and Peterson 1870]. At a COHb of 35%,
manual dexterity is impaired [Stewart 1975]. At 40% COHbD,
mental cormfusion, added to increasing incoordination, precludes
driving an automcbile [Stewart 1575)]. A 30-minute exposure to
1,200 ppm will produce a COHb of 10-13% [NIOSH 1872).
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Carbon monoxide (continued)

Revieed iDLH: 1,200 ppm

Basis for revissd IDLH: The revised IOLH for carbon monoxide is 1,200 ppm based on acute inhalation toxicity data in
humans [Henderson et al. 1921a, 1921b; NIOSH 1872; Stewart and Peterson 1870].

REFERENCES:

1.

2.

10.
1.

Hartzell GE, Priest DN, Switzer WG [1985]. Modeling of toxicological effects of fire gages. i, Mathemaltical medeling of
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gas and standards of ventilation for brief exposures. J Ind Hyg #(3):79-92.

Henderson Y, Haggard HW, Teague MC, Prince AL, Wunderlich RM [1921]. Physiological effecis of automobile exhaust
gas and standards of ventilation for brief exposures. V. Concordance of the standard hare proposed with the
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Lefaux R [1968]. Practical toxicology of plastics. Cleveland, QH: Chemical Rubber C¢.

NIOSH [1972]. NIQSH criteria for a recommended standard: occupatianal expasure to carbon monoxide. Cincinnati,
OH: U.S, Department of Health, Education, and Vvslfare, Public Health Service, Certer for Disease Control, National
Institute for Qocupational Safaty andd Health, DHEW {NIOSH) Publication No, HSM 73-11000.

NRC [1987]. Emergency and continuous exposure guidance levels for selected airbome contaminants. Vol 7.
Ammonia, hydrogen chloride, lithium bromide, and toluene. Washington, DC: National Academy Press, Commities on
Taxicology, Board on Toxicology and Environmentat Health Hazards, Commission on Life Sciences, National Research
Council, pp. 17-38,

Patty FA, ed. [1963). Industrial hygiene and toxicology. 2nd rev. ed. Vol. [l. Toxicology. New York, NY: [ntersciance
Publishers, inc., p. 930,

Rose CS, Jones RA, Jenkins LJ Jr, Siegel J [1970]. The acuie hyperbaric toxicity of carbon monoxide. Toxicol Appl
Phamacot #7:752-760.

Stewart RL [1975). The effect of carbon moncxide on humans, Am Rev Phammacel 15:409-423.

Stewart RL, Paterson MR [1970]. Experimental human expasure t¢ carbon monoxide. Arch Environ Health 12:154-154.
Tab Biol Per [1933]; 3:.231 (in German).
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Carbon tetrachloride

CASnumber ..................... .. ... .. ..... 56-23-5

RIOSHREL . ...... ... ... ... . iiiiiiinnnnn, 2 pprn (12.8 mg/m?) 60-minute STEL; NIOSH considers carbon
tetrachloride to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy [29 CFR 1860}

Current OSMAPEL ...t 10 ppm TWA, 25 pprn CEILING,
200 ppm 5-min MAXIMUM PEAK in any 4 hours
1989 0O8HAPEL ......... ... ... i, 2 ppm (12.6 mgim*) TWA
19931984 ACGIHTLY . ....... ... ........cine.. 5 ppm (31 mg/m®) TWA, 10 ppm {63 mg/m™ STEL [skin], A3
Descriptionof Subetance . ...................... Coloriess liquid with & characteristic ether-like odor.
N Noncombustible Liquid
OrAginal {SCPYIDLH ... ... i, 300 ppm
Basis fororiginal (SCPYIDLH . ................... ACGIH [1971)] reported that a severs case of human poisoning

has been obsarved after 8 3-hour exposure to concantrations
ranging from 75 to 600 ppm and averaging about 210 ppm
[Barnes and Jones 1967]. AIHA [1861] reported that exposures
for 0.5 to 1 hour to 1,000 to 2,000 ppm have caussd human
fatalities from acute kidney damage [Fasseti].

Kirk-Othmar [1964] reported that a 30-minute exposure to about
300 ppm causes symptoms of intoxication. Based on thase
data, an IDLH of 300 ppm is chasan,

Short-term sxposure guidelines . ..., ............. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LG, Adjusted 0.5-hr Darived

Species Reference {ppm) {ppm) Time LC (CF) value
Human ARPCO 1966 | eeees 1,000 k ? ?

G. pig Clayton i%s7 | sees- 20,000 2 hr 32,807 ppm (1.64) 3,241 ppm
Cat Plury and Zernik 11358 = |  ----a 38,110 2 hr 62,500 ppm {1.64) £,25C ppm
Mammal Gig Tr Prof Zabol 1980 5,400 |  ewews ? ? ?
Rat RPIRI 1974 8,000 | eeee- 4 hr 16,800 ppm (2.10) 1,680 ppm
Mouae Svirpely et 2l. 1947 $,526 |  weeas 8 hr 25,625 ppm (2.469) 2,561 ppm
Human Tab Biol Per 1933 00| seee. 50, 000 5 ain 26,374 ppm (£.53) 2.637 ppm
Deg von Oettingen 1%4% 0  eree- 14,620 8 hr 39,328 ppm (1.69) 3,933 ppm

*Note: Conversion factor {CF) was determined with *n” = 2.8 [ten Barge ot al. 1984].

Otharhumandata ......... ... ... ... coiiarvnnn.. A severs case of poisoning was observed after a 3-hour

exposure to concentrations ranging from 75 to 600 ppm and
averaging about 210 ppm [Bames and Jones 1667]. i has been
reported that exposures to 1,000 to 2,000 ppm for 0.5 to 1 hour
have caused hurnan fatalitiss from scute kidney damage {AIHA
1961]. it has alsc been reported that a 30-minute axposure 1o
about 300 ppm causss symptoms of intoxication [Kirk-Othrmer
1964).

Ravised IDLH: 200 ppm

Bawis for reviesd IDLH: The revised IDLH for carbon tetrachloride is 200 pprm based on scute inhalation toxicity data in
humans [AIHA 1961; Bames and Jones 1967, Kirk-Othmer 1964]. [Note: N!OSH recommends ae part of its carcinogen
policy that the "mosti protectiva” respirators be wom for carbon tetrachiorids at concanirations above 2 ppm.]
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Carbon tetrachloride {continued)
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Chlordane

CAS nUmber . ....... .. 57-74.9

NIOSH REL

Current QSHA PEL

................................ 0.5 mg/m?® TWA [skin]; NIOSH considers chlordane to be a
potential occupational carcinogen as defined by the OSHA,
carcinogen policy [28 CFR 1990].
............................ 0.5 mgim® TWA [skin]

1989 0SHAPEL ... ... 0ot e Same as currant PEL

19939 ACGIHTLY . ... ... . ... ... ......... 0.5 mg/m® TWA [skin]

Description of Substance .. ....._............... Amber-colored, viscous liquid with a pungent, chiorine-like odor.

0 -3 Noncombustible Liquid }

Original {SCP)IDLH .......................c.... 500 mg/m? '

Bawis for orgimal {SCPYIDLH . ................... No useful data on acute inhalation toxicity are available on which
{o base the IDLH for chisrdane. For this draft technical standard,
therefore, the chosen IDLH has been sstimated from the fatal
oral dose to an adult of 8 to 60 grams reported by the
Pennsylvania Department of Environmental Resources [1968].

Short-term sxposure guidelines ............... ... None deveioped

ACUTE TOXICITY DATA

Lothul doss deta:

Species Reference Routs | (mg/pg} | {(mg/kg) | Adjusted LD Derived value
Rabbit RAPCO 1366 oral 160 f ---=- 700 mg/m? 70 mg/m}
Rat Ambrose #% nl. 1953 sral 580 | ---==- 4,130 mg/m’ 413 mg/m?
Mouse Ambrose ef al, 1353 ozral 430 | ----- 3,010 mg/m® 01 mg/m’
Rabbit Ambrose et al. 1%53 oral e | ----- 2,180 mg/m’ 210 mg/e’
Mouse FCRE 19&56 oral 145 | ~=e=- 1,015 mg/m 102 mg/m?
Hampter Truhaut et al. 1974 oral 1,720 | ====~ 12,040 mg/m 1,204 mg/m*
Rat von Schwabe and Wepndling 1867 oral 200 ) ----- 1,400 mg/er’ 140 mg/m*
Humandata ....... ... ... iviiiiiinnnnnnnn.. The fatal gral dose has been estimated {o be about & grams

rbes et al. 1955] or to range from @ to BO grams
ennsylvania 1969)]. wle: An gral dose of 8 grams is
uivalent 1o a worker being axpasad to about 4,000 mg/m® for
minutes, assuming a breathing rate of 50 liters per minute
and 100% absorption.]

Revised IDLH: 100 mg/m?

Basis for revised {DLH: No inhalation texicity data are available on which {o base an [DLH for chlordane. Therefore, the
revised [DLH for chlordane is 100 mg/m® bssed on acule oral toxicity data in humans [Derbes et al. 1855; Pennsylvania
1966} and animals [AAPCO 1968; PCRB 19688; von Schwabe and Wendling 1967]. [Note: NIOSH recommends as part
of ite carcinogen policy that the "most protective” respirators be wom for chlordane at concentrations above 0.5 mg/m’

REF
1.

® 0 AW N

ERENCES:

g;«ﬁP(_:? 1}966}. szegtiade chemicais official compendium. Topeka, KS: Association of American Pasticide Control
cials, Inc., p. 226.
Ambrose AM, Christensen HE, Robbins DJ, Rather LJ {1853]. Toxicological and pharmacological studias on chiordane.
AMA Arch ind Hyg Occup Med 7:197-210.
Derbes VJ, Dent JH, Forrest WW, Johnson MF [1953. Fatal chiordane poisoning. JAMA, 158:13587-1369.
PCRB [1 . Informative memo no. 20. Beltsville, MD: U.5. Department of Agniculturs, Agricuttural Reasarch Service,
Entomolegy Research Division, Pesticide Chemicals Research Branch, p, 18.
Pennsylvania Department of Environmental Resourcas [1968). E:Iygienic information guide no. 70: chiordane.
Harrisburg, PA: Commonwealth of Pennsyivania, Occupational Health H722.115P Rev. 1-88.
Truhawt R, Gak J-C, Graillot C [1974], Recherches sur les modalités ef les mécanismes d'action toxique des inseclicides
grggg-ofgéo([és# 1. %}g}de comparative des effels de toxicité aigus chez le hamster et chez le rat. J Eur Toxicol Hyp

: in French).
von Schwabe U, Wendling 1 [1967]. Beschleunigung des arzneimittel-abbaus durch kleine dosen von DDT und anderen
chlorkoblenwasserstoff-insektliciden. Arzneimitiel-Forschung {Drug Research) 7:614-818 (in German).
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Chlorinated camphene

CASnuUmber ............... ... ... B8GQ1-35-2

NIOSHREL ....... ... iiiiiiiinniinnnnnas None established; NJOSH considers chicrinated camphene (o ba
a potential occupational carcinogen as defined by the OSHA
carcinpgan policy {29 CFR 1990].

CurrentOSHAPEL ...... . ...........ccvvuunn.. 0.5 mg/m® TWA [skin]

1889 O0SMAPEL ....................ii 0.5 mg/m® TWA, 1 mg/m® STEL [skin)

1991994 ACGIHTLY ....... ... .. ... ... ..... 0.5 mg/m® TWA, 1 mg/m® STEL {skin]

Descriptionof Substance . ...................... Amber, waxy solid with a mild, piney, chlorine- and camphor-like
odor.

I Noncombustible Sclid

Originat {SCPYIOLH ............................ 200 mg/m?

Basis fororiginal {SCP)IDLH .................... The chosen IDLH has been astimated frorn the statemant by

Patty [1983] from the Council on Pharmacy and
Chemistry [1952}, Deichmann and Gersrde [1969],
Stolman [1968], Thienes and Haley [1972], and Sax [1968] that
the human oral lethai dose is about 2 to 7 grams.
Short-tarm exposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lathal concentration data:

Adjusted 0.5-hr Derived
Species Reference LCy LG, Time LC {CF) valus
Mouse Wermer 1552 20000 ] ----- 2,004 mg/m? 2 hr 3,200 og/m' {1.6]) 320 mg/m?
Lathal dose data:
LDg LD,
Species Reference Routs | {mgkg) | {mg/kg) Adjusted LD Dertved value
Rabbit Hartley and Xidd 1393-8¢ aral ™ ] - 525 mg/m? 53 mg/m!
Mouge Kenaga and Morgan 1978 oral 112 ] vemes 784 mg/m® 74 mg/m
G. pig Pearkow 1971/76 oral 280 | eeee- 1,750 og/m 175 mg/m’
Rat ven Schwabs and Wendling 1367 oral 8¢ | --==- 150 =g/m? 35 mg/m®
Humandata ... ... .. ... ... ... . ... .00 No toxic reaponaas were nated in 25 volunieers expased to

500 mg/oe® for 30 minutas/day for 10 consecutive days
[Shelansky 1947]. The oral jethal dose has been reparted to be
about 2 lo 7 grams [Thienss and Haley 1972). {Note: An orai
dose of 2 lo 7 grama is equivalent to a worker being expased lo
about 1,300 Lo 4,700 mg/m® for 30 minutes, assuming a
breathing rate of 50 Iiters per minute and 100% absorptian.]

Ravised IDLH; 200 mg/m* [Unchanged]

Basiu for revised IDLH: Based on acute inhalation toxicity data in humans [Shelansicy 1947], a value of aboutl

500 mg/m?* would have besn appropriate. However, the original IDLH of 200 mg/m® is not being revised at this tima.
[Nate: NIQSH recommends as part of its carcinogen policy that the “most protective” respirators be wom for chlorinated
camphene at any detectable concentration.]




Chiorinated camphene (continued)
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Chlorinated dipheny! oxide

CASnumber ......... ... ... .. ... ... ... 31242.93-0

NIOSHREL ... ...... ...t 0.5 mg/m?® TWA

Curemt QSHAPEL ............................. 0.5 mg/im® TWA

1888 QSHAPEL ... ... ... ... i, Same as cument PEL

19931934 ACGIMTLY ..... ... ................. 0.5 mg/m® TWA

Descripticn of Subetance . ...................... Light-yallow, very viscous, waxy liquid.

LEL . e e Unkngwn

Qriginal {SCP}IDLH*. _ ... .. e e Unknown [*Nota: "Effective” 10LH = 5 mg/m® — sea discussion
balow.}

Basisfororiginal (SCRIDLH .. .................. No quantitative data are available conceming the toxic affects

produced by the inhalation of chiorinated diphenyl oxide.
Therefore, for this draft technical standard, using an analogy with
the chioronaphthalenes, the respirators have baen salected on
the Lasis of the assigned protection factor afforded by each
device up to 10 = the OSHA PEL of 0.5 mg/im® {i.e., 5 mg/m?;
only tha "most protective” respirators ame permitted for use in
cancentrations exceeding 5 mg/m®.

Short-tarm exposure guidslines .................. None developed
ACUTE TOXICITY DATA
Lathal dese data:
LDy LD,

Spacies Reference Routs | (mg/kg) | (mg/kg) Adjusted LD Derived value
C;;:H,C10

G. pig ] Clayton and Clayton 1581 oral | ----- §00 4,200 og/m? 420 mg/im’
CHCL,0

a. pig Clayron and Clayron 1981 oral 1 ----- 1.006 7,000 mg/m? 00 mg/m?
C1H.C1,0

G. pig Clayton and Clayton 1981 oral | ----- 1,200 8,400 my/m* 843 mg/m’
C:H CLQ

. plg Clayrton and Clayton 1581 oral [ ----- 0 150 mg/m? 15 mg/m
€1:HC1,0

G. pig Clayton and Clayton 19681 oral | ----- 1icd 700 mg/m? 78 mg/m*

Rabbit | Hofmann 1957 orai | ----- 0.3 2.1 mg/m 0.2 mg/m*
CHCL0

&. pig Clayron and Clayron 1381 oral | -ees- 50 350 mg/mt 35 mg/m*
CH,C1.0

Rat HAS 1953 sral [ ----- 500 3,500 mg/m? 350 mg/m?
CH,CL,0

Rak MAS 1953 oral | -e--- 500 3,500 mg/m? 350 og/m'
C,,HCL,0

Rat MAS 1853 oral | ----- S09 3,500 mg/m 3sc mng/m
Humandatm .............c0oiiiiiiaiia i None relevant for use in determining the revised [DLH.
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Chlorinated diphenyl oxide {continued)

Revised IDLH: 5 mg/m®

Basis for revised IDLH: Na inhaiation toxicity data are available on which to base an iDLH for chlorinated diphenyl
oxide. Based on acute oral toxicity data in animals [Clayton and Clayton 1881), & value of about 35 mg/m? would have
been appropriate for chiorinated dipheny! oxide. However, the revised {DLH for chiorinated dipheny) oxide is 5 mg/m®
based on being 10 times the NIOSH REL and OSHA PEL of 0.5 mg/m® (10 is an assigned protection factor for respirators

and was used during the Standards Completion Program for deciding when the "most protective” respirators should be
used for chlorinated diphenyl oxide), '

REFERENCES:

1. Clayton GD, Clayton FE, eds. [1881]. Paty's industria) hygiene and toxicology. 3rd rev. ed. Vol. 2A. Toxicology. New
York, NY: John Wiley & Sans, Inc., p. 2550.

2. Hofmann HT [1957]. Neuere erfahrungen mit hochtoxischen chiorkohlenwassersioflen. Arch Exp Pathol Pharmakol
243:228 {in Germany}.

3. NAS {1951]. Relationship between chemical structure and toxic action on rais. National Academy of Sciences, Nationat
Research Council, Chemical-Biclogical Coordination Center, Raview 5:16.
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Chlorine
CAS number

................................. 7782.50-5

NIOSHREL ....... ..ttt iiiiiiiaann, 0.5 ppm {1.45 mg/m* 15-minute CEILING

Current OSHAPEL ............................. 1 ppm (3 mg/m? CEILING

1980 OSHAPEL ...... ... .. i 0.5 ppm {1.5 mg/m™ TWA, 1 ppm (3 mg/m® STEL

19831884 ACGIHTLY ... ... ... ... iuts. 0.5 ppm (1.5 mg/m® TWA, 1 ppm (2.9 mg/m® STEL

Descriptionof Substance . __..............._.... Greenish-yellow gas with a pungent, immitating odor.

LEL .. e Nonflammable Gas

OAginal {(SCPYIDLH .. .......................... 30 ppm

Basis for originai (SCP}IDLH .................... The chosen [DLH is based on the statement by [LO [1571] that
exposura to 30 ppm will causs intense coughing fits, and
exposure to 40 {o 80 ppm for 30 o 80 minutea or mere may
cause serious damage.

Exlsting short-term sxposure guidelines ... ..... ... Nationai Research Council [NRC 1584] Emergency Exposura
Guidance Levals {(EEGLS):

1-hour EEGL: 3 ppm
24-hour EEGL: 0.5 ppm
ACUTE TOXICITY DATA

Lathai concentration dats:

LG,y LC. Adjustsd 0.5-hr Derived
Specise Refarenice : {ppm} {ppm} Time LC (CF™) value
Rat Back et al. 1972 293 | ----- 1 hr 357 ppm (1.22} 38 ppm
Mouse Hack wt al. 1972 137} ----- 1 hr 167 ppm {(1.22} 17 ppm
G. pig Lehmann 1887 0 | ae-a- 3,200 3 hr [ 5,242 pps {1.67} 534 ppm
Human Prentiasas %3y | ----- 858 30 min BE8 ppm (1.0} 85 ppm
Human Tab Bicl Per 1933 | ----- 550 S5 min 33¢ ppm {0.60Q) 33 ppm

*Note: Conversion factor {CF) was determined with *n” = 3.5 [ten Berge et al. 1588].

Other animat data

............................ ROy, {mouse), 8.34 ppm [Alarie 1881].
Other human data

............................. Exposures to 30 ppm have been reported to cause intense
coughing fits and exposure to 40 10 80 ppm for 30 to &0 minutes
or mora may causs sarious damage [ILO 1871]. A concentration
of 34 to 51 ppm has been reported to bs [ethal in 110 1.5 hours
[Freitag 1541] while 14 to 21 ppm has bean suggested a3 being
dangerous within 0.5 to 1 howr [NPIR1 1883].

Revised IDLH: 10 ppm

Basis for revised IDLH: The revisad [DLH for chiorine is 10 ppm besed on acute inhalation loxicity data in humans
[Freitag 1841; ILO 1971; NPIRI 1683}

REFERENCESY:
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Wright-Patterson Air Forcs Base, OH: 6570th Aerospace Madical Research Laboratory, Report no. TSA-20-72-3,
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3. Freitag (1541). Danger of chiorine gas. Z. Gesamte Schiess Sprengstoffwes.

4. |ILO [1971). Chlorine and compounds. In: Encyclopaedia of occupational health and safaty. 2nd ed. Vol. 1 (A-K).
Ganeva, Swiizerland: Intenational Labour Office, pp. 287-286,




Chlorine (continued)
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Chlorine dioxide

CASnumber ........ ... .. i 10049-04-4

NIOSHREL ... ... ... ... ... . ... ... ..... 0.1 ppm {0.3 mg/m™} TWA, 0.3 ppm {(1.9 mg/m®) STEL

CurrentQSHAPEL .....................ccv.. ... 8.1 ppm {0.3 mg/im*) TWA

1989 OSHAPEL .. ... ... ... ... ... ... 8.1 ppm (0.3 mgim¥ TWA, 0.3 ppm {0.9 mg/m* STEL

19831984 ACGIHTLY ... ... ... ...l 0.1 ppm (0.28 mg/m™} TWA, 0.3 ppm (0.83 mg/m® STEL

Descripton of Substance ....._ ... ............. Yellow o red gas or a red-brown liquid (below 52°F) with an
unpleasant odor similar to chlorine and nitric acid.

LEL .. . e Unknown

Orginal (SCPYIDLM ... ........................ 10 ppm

Basis fororlginal (SCP}IDLH .................... AlHA [1958] reported that rats axposed repeatedly to about

10 ppm for 4 hours daily died, whereas those exposed to about
0.1 ppm, 5 hours daily for 10 weeks, showed no detectable
effects [Dathamn 1957). AlHA [1958] also reported that animals
survived 2-hour exposures to 20 ppm, though some species
exhibited symptoms [Gloemme and Lundgren 1857).
Elking [1950] stated that 5 ppm is definitely imitating and 2 cases
of iliness {1 fatal) resulted from exposure to less than 18 ppm.
ATHA, [1958] reported that delayed deaths oceur in animals after
single exposures to 150 ta 200 ppm for less than 1 hour
{Gloernma and Lundgren 1857]. Based on the data cited above,
an IDLH of 10 ppm ig chosen,

Short-term sxposure guidelines .. ... ... e MNone developed

ACUTE TOXICITY DATA

Lethal concentration data;

LCw LC. Adjusted 0.5-hr Dearived

Species Rafersnce {ppm} {ppm) Time LC (CF} value

Rat Daithamn 1357 | ---es 260 2 hr 416 ppm (1.6) 42 ppm
Lethai dose date:

LDy LD,

Specims Raference Route | (mg/kg) 1 {mg/kg) Adjusted LD Derived value

Rat Abdel-Rahman st al. 1382 oral 282 | ----~ 721% ppm 73 ppm
Humandata ........... ... ... ... .. ..l It has been reported that § ppm is definitely irritating and that

16 ppm caused the death of one worker inside a tank {time of
axposurs was not specified) [Elkins 1850].

Reviwed IDLH: 5 ppm
Basls for mvised IDLM: The revisad [DLH is 5 ppm based on acute inhatation taxicity date in humans [Efking 1950].

REFERENCES:

Abdel-Rahman MS, Gerges SE, Alliger H {1882]. Toxicity of alcide. J Appl Toxicd 2(3):180-164,

AIHA [1958]. Chlcrine dioxide. In: Hygienic guiie series. Am Ind Hyg Assoc J 19.281-262.

Calhamn T [1857]. Chiorine dioxide: taxicity in animal experiments and industrial riaks. AMA Arch Ind Health
15(2):101-107.

Elkins HB [1850}. Chlorine dicxide, Cl0,. in: The chemistry of industrial taxicology. New York, NY: John Wiley
4 Sons, Inc., pp. 87-88.

5. Gloemme J, Lundgren KD [1957). Health hazards from chlorine dioxide. AMA Arch ind Health 168:168-176,
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Chlorine trifluoride

CASnuUmMber ..............c. i 7790-81-2

NIOSHREL ..o, 0.1 pom (0.4 mg/m?) CEILING

CurrentOSHAPEL ............c00oivuinvnnnnnn. 0.1 ppm (0.4 mg/m® CEILING

1989 0OSHAPEL . ... ... .. ... ... .. ..., Same as curent PEL

10X ACGIHTLY ... ... 0.1 ppm {0.38 mg/m*®) CEILING

Description af Substance ....................... Colorless gas or a greenish-ysllow liquid (below 53-F) with a
someawhat sweet, suffocating odor,

LEL e Normflammable Gas

Orginal {SCPYIDLH . ... ... .. ... 20 ppm

Basis for original (SCP}IDLH .................... The chosen IDLH is based on the following data presenied by

Horn and Weir {1655] conceming the inhalation toxicology of
chlorine triflucride. "Two dogs and 20 rats wem axposed
€ hours/day for 2 days to 21 ppm. No mortality occumred among
the animals, but during the first day's exposure, the dogs
became naussated, coughed up a small quantity of mucous
material, arki had rapid respiration and salivation. Both the rats
and the dogs had a singed fesd to their fur.” This is probably a
conservative IDLH because Deichmann and Gerarde [1968]
made the statement that 50 ppm o more may be fatat in 0.5 to
2 hours.

Existing short-term exposure guidelines .. ...... ... National Research Council [NRC 1984] Emergency Exposure
Guidance Levels {(EEGLs):

10-min EEGL: 7 ppm
3A0-min EEGL: 3 ppm
80-min EEGL: 1 ppm

ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC, Adjusted 0.5-hr Derived
Species Reference (ppm} (ppm} Time LC (CF) value
Rat Dost et al. 1974 LCipe: BOO| ----- 15 min €32 ppm (0.79) 63 ppm
Rat Dost et al. 1974 LCice: 400 | =----- 35 min 42¢ ppe {1.05) 42 ppm
Rat Horm and Weir 1955 85| ----- 4 hr 19¢ ppm (2.0} 1% ppm
House MacBhwen and Yernot 1970 178 | ----- 1 hr 223 ppe {1.25} 22 ppm
Monkey Machwan and Yernot 1970 230) ----- 1 hx 488 ppm {1.25} 29 ppm
Rat Yernot et al. 1377 298§ ----- 1 hr 374 ppm {1.25} 317 ppm
Otwranimaldats ..................... ..ol No mortality occurred among 2 dogs and rata exposed {o 21 ppm
for & hours butt the dogs bacame nauseated, coughed up a small
amouni of mucous material, and had rapid respiration and
safivation [Hoen and Welr 1855).
Humandata ........... ... oo it has been reported that 50 ppm or mores may bs fatal in

30 minutes to 2 hours [Deichmann and Gerarde 1865},

Revised [DLH: 20 ppm [Unchanged]

Basis for revised IDLH; Based on acuts inhalation toxicity dala in humans [Deichmann and Gerarde 1955] and animals
Hom and Waeir 1855; MacEwen and Vemnot 1870], the original IDLH for chiorine trifluonide (20 ppm) is not being revised
at this time.

REFERENCES:

1. Deichmann WB, Gerarde HW [1868]. Chkorine frifiuoride. In: Toxicology of drugs and chemicals. New York, NY:
Academic Presa, Inc., p. 651.

2. Dost FN, Reed DJ, Smith VN, Wang CH [1874]. Toxic properties of chicrine tnfluoride. Toxicol Appl Pharmacol
27.527-536.
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Chlorine trifluoride (continued)

. Hom HJ, Weir RJ [1855]. Inhaiation toxicalogy of chiorine trifucride. AMA Arch Ind Health 12:515-517.

. MacEwen JD, Vernot CH [1870). Toxic Hazards Research Unit annual technical report: 1870 Wright-Patterson Air
Force Base, OH: Aeraspace Medical Research Lataratory, Report AMRL-TR-T0-77.

. NRC [1684]. Emergency and continucus exposure limits for salected airbome contaminants. Vol. 2. Washingten, DC:
National Academy Press, Cammittes an Toxicology, Board an Toxicology and Environmental Heatth Hazards,
Commission on Life Sciencas, National Ressarch Council, pp. 12-18.

. Vemot EH, MacEwen JO, Haun CC, Kinkead ER [1977]. Acute toxicity and skin comrosion data for some organic and
inorganic compounds and aqueous solutions, Toxicsl Appl Pharmacal 42:417-423,



Chloroacetaldehyde

CASnumber ............................. . ... 107-20-0
NIOSHREL .............. oot 1 ppm (3 mg/m*) CEILING
CurmmentOSHAPEL ............................. 1 ppm {3 mg/m*) CEILING
1980 0SHAPEL ...t Same as cument PEL
19931984 ACGIHTLY ... ... ... .........0¢0en 1 ppm {3.2 mg/m") CEILING
Description of Substance ....................... Colorless liquid with an acrid, penetrating odor.
LEL . e Unknown
Onginal {SCP)IDLH ........... ... ... .......... 100 ppm
Basis foronginat (SCP)IDLH . ................... The chosen IDLH is based on an analogy with crotonaldehyde.
" Rinehant [1987] found 100 ppm cretonaldehyde to be a lethal
concentration for rats for a 4-hour exposure; the LC,, for
30 minutes was 800 ppm. Human subjects found 45 ppm
crotonaldehyde very disagreeable and conjunctival irritation was
observad [Dow 1962 as cited by ACGIH 1871]. Based on the
deta cited above for crotonaldehyde, an IDLH of 100 ppm is
chosen for chioroacetaldehyde.
Short-term exposure guidelines . ... .........._.. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Specie Reference LCy Lc, Adjusted 0.5-hr Dartved
{(ppm} {ppm) Tims LC (CF) valus
Rat BPA 1987 200 ] e-mee- 1hr 450 ppm (1.25) 25 ppm
Lethal doss data:
LDy Lo,

Species Referenca Routs | (mg/kg) | (mg/kg) Adjusted LD Derived value
RAt Lawrence et al. 1372 oral 849 | a--e- 191 ppm 1% ppm
Mouae Lawrence at al. 1972 cral 8z f ----- 176 ppm 18 ppm

Humandata .......... ... ... iiiiiininnnnan.. Volunteers found 45 ppm to be very disagreeable and
conjunctival irritation was observed [Dow 1862).

Revised {DLH: 45 ppm

Basis for revised IDLH: The revised IDLH for chloroacetaldehyde is 45 ppm based on acute inhalation toxicity data in

humans [Dow 1962). This may be a conservative value due to the lack of rslevant acute toxicity deta for workers
exposed to concentrations above 45 ppm.

REFERENCES:

1. ACGIH [1971]. Crotonaidehyde. In: Documentation of the threshold limit vaiues for subatancas in workroom sir. 3rd
ed. Cincinnatl, OH: Amencan Conference of Govemmental industrial Hygienists, pp. 82-683.

2. Dow {1862]. Personal communication to 8 ACGIH TLV Commitiss member from the Dow Chemical Company,
Buochemical Research Depariment.

3. EPA[1887]. TSCA section 8e submission and siatus report on chloroecetone and chioroacetaldshyde. Washington,
DC: U.S. Environmental Protection Agency, Office of Toxic Substances, Report No. SEHQ-0387-0880, April 22, 1967,

4, Lawrenca WH, Dillingham EQ, Tumer JE [1872]. Taxicity profile of chioracetaldehyde, J Pharm Sd 57:18-25.

5. Rinehart WE [1867]. The effect on rats of single expasures o crotonaldehyde vapor. Am Ind Hyg Assoc J 28:561-566.




a-Chloroacetophenone

CASnumber . ......... ... ... 532-274

NIOSHREL . ...... ... . i, 0.3 mg/m? (0.05 ppm) TWA

CummentOSHAPEL ..............coivivirnrnnn.. 0.3 mg/m?® {(0.05 ppm} TWA

1989 0SHAPEL ............. .. .............. Same as curment PEL

19831934 ACGIHTLY ... ... .. ..., 0.32 mgym? {C.05 ppm) TWA

Descriptionof Substance . .........___.........,. Coloriess to gray crystalline solid with a sharp, imitating odor.

LEL . i Unknown

Orginaf {SCPYIDLH ............................ 10¢ mg/m?

Basis fororiginal (SCPYIDLK .................... ACGIH [1971] reported that the eﬁadrvo concaniration to
producs casualties as estimaied from volunteer exposure is
greatec than 100 mgém®. Deichmann and Gerarde {1668]
reported that & fatality foliowed an exposure of less than
20 minutes to high concantrations of vapor (5.4 grams in a 34 m®
room, which is roughly squivalent 1o 160 mg/m®). Based on the
data cited above, an IDLH of 100 mg/m’ ia chosen.

Short-trm expoaurs guidedines . _................ None developed

ACUTE TOXICITY DATA

Lathal concentiration data:

Adjusted 0.5-hr Durived

Species Referance LCyw LC,, Time LC (CF} value
Rat Ballantyne and Swansten 1378 417 mg/m® | 15 min | 329 wg/m* (0.79) 33 mg/ow?
Mouse Bailantyne and Swanscon 1578 £00 mg/m’ 15 =in | 474 mg/w® {(.73) 47 mg/m*
Rabbit Ballancyne and Swanscon 1978 465 mg/m* 20 min | 405 mg/m* (0.B7 41 mg/m’
G, pig Ballancyne and Swanston 1578 | ----- 490 og/m* 30 min | 490 og/m* (1.0} 45 mg/m?
Human Deichmann and Geyarde 1369 | ----- 15% mg/w® | 20 min | 138 mg/m* (0.87) 14 mg/m*
Human Prentiss 1937 00} -mee-- B50 mg/m? 10 min 587 mg/m {0.69) 59 mg/m*
Otheranimaidata ...................cvvvrnn.. RDy, {mouse), B.2 mg/m® [Alarie 1981].
Otherhumandats ................coiciuiinrninn. It has been reported that 31 mg/m® ia intolerable after 3 minutes

[Punte et al. 1982},

Revised IDLH: 15 mgim?
Basis for revised IDLH: The revised IDLH for a-chloroacatophenona is 15 mg/m® based on acute inhalation toxicity data
in humans [Deichmann and Gerarde 1969; Punte et al. 1962].

REFEREHCES.

. ACGIH [1971]. alpha-Chioroacstophenone. in: Documentation of threahold limil values for substances in workroom air.

3rd ed. Cincinnatt, OH: American Confersnce of Govemmental Industrisl Hygienists, pp. 48-49.

Alarie Y [1881]. Dose-responss analysis in animal studies: prediction of human responses. Environ Health Perspect

42.9-13.

Ballartyns B, Swanston DW [1678]. The comparative acute mammalian toxicity of 1-chloroacatophenone (CN} and

2-chlorobenryldene malononitrile {CS). Arch Toxicol 40:76-95.

Deichmann WB, Gerarde HW [1868]. Chioroacetophenone. In: Toxicology of drugs and chemicalls. New York, NY:

Academic Press, inc., p. 163,

Prentiss AM [1837). Chemicals in war. A trestiss on chemical warfam. New York, NY: McGraw-Hili Book Company,

Inc., pp. 142-144,

6. Puma CL, Ballard TA, Weimer JT [1962]. Inhalation studies with chioroacstophenons, diphenylaminochloroansine and
peiargonic morpholide. 1. Animal exposures, Am Ind Hyg Assoc J 23.154-198.
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Chlorobenzene

CASnumber ............... .. .. 108-90-7

NIOSHREL ........ .. ... i, The 1888 OSHA PEL may not be protective to workers,

CurmentOSHAPEL . ..................... e 75 ppm {350 mgim®) TWA

19890SHAPEL ... ... ...l Same as current PEL

1983184 ACGIHTLY ... ... ... ... iirirrnnn.. 10 ppm {48 mg/m®} TWA

Descriptionof Substance ....... ... ............ Colorless jiuid with an almond-like odor.

LEL ..o e 1.3% (10% LEL, 1,300 ppm}

Originat {SCP)IDLH ............................ 2400 ppm

Basis fororginal (SCPYIDLM ... ... ........... AlHA [1964] reporied that 8,000 ppm was fatal to cata in 30 min-
utes [Patty 1963; Flury and Zemik 1831). Patty [1963] reported
that the axposure of cats for 1 hour to 2,400 to 2,900 ppm
causes unsteadiness, tremor, and twitching {Flury and
Zamik 1831]. Basad on the data cited above, an IDLH of
2,400 ppm is chosen for this draft technical standard.

Short-tearm sxposure guideiines ., . ............... None developed

ACUTE TOXICITY DATA

Lathal concantration data:

LCy LC, Adjusted 0.5-hr Darived

Species Referencs {ppm} {ppm} Time LC {CF) value

Rat Bastman 1978 LSzt 22,000 | ----- 2.3 hr | 36,520 ppm {1.68) 3,652 ppm

Rat Eastcman 1378 Lyy: 9,000 ----= 3 hx 15,200 ppm {1.8) 1,620 ppm

Cat Flury and Zernik 1831 8,000 3 hr 8,000 ppm {1.0}) 800 ppm
Lathal doss data:

LDy LD,

Species Reference Route | {mg/kg) | {mg/kg} Adjusted LD Durived value
Rat Clayton and Claytom 1981 oral 2,290 | -uee-- 3,425 ppm 343 ppm
Rabbit Clayton and Clayton 1981 cral 2,250 [ -ree- 3,365 ppm 337 ppm
House Izmerov et al. 1982 oral 2,300 [ --v-~ 3,440 ppm 344 pPpm

G. pig Izmarov at al. 1982 oral 2,250 | --ae- 3,365 ppa 117 ppm
Otheranimaidata . ... .. ...... ... .. oo, ROy {mouss), 1,054 ppm [DeCeauriz ot al, 1681]).
Humandats . .............c00iiiiiiiiiiinn... None relevant for use in determining the revised 1DLH.

Revised IDLH: 1,000 ppm

Basie for revissd IDLH: The revised IDLH for chioroberizene is 1,000 ppm based on acute inhalation toxicity data in

animals [DeCeaurriz of al. 19581; Flury and Zemik 1931].

REFERENCES:

1. AIHA [1964]. Chiorcbenzens. In: Hyglenic guide saries. Am Ind Hyg Assoc J 25:97-89.

2. Clayton GD, Clayton FE, eds. [1981]. Patty's industrial hygiena and toxicology. Yol. 28. Toxicology. 3rd rev. ed. New
York, NY: John Whey & Sons, Inc., p. 3803,

3. DeCeaurrz JC, Miciliino JC, Bonnet P, Gueniar JP {1881). Sensory iritation caused by various industriai airborne
chemicals. Toxicol Left #:137-143,

4, Eastman Kodak Company [1878]. Tomcny and health hazard summary. Rochester, NY. [From ACGIH [1971].

Chiorebenzene. In: Documentation of threshold limit values for substances in workroom air. 3rd ad, Cincinnati, OH:

American Conference of Govemmental industrial Hygienists, pp. 48-48.]

Flury F, Zemik F [1831]. Schadliche gase dimpfe, nebel. rauch- und staubarter:. Berlin, GerMarny: Verdag von Julius

Spnnger p. 337 {in German}.

8. Izmerov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric paramaters of industrial toxic chemicals under single
exposurs. Mascow, Russia: Centre of Intemational Projects, GKNT, p. 34,
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o-Chlorobenzylidene malononitrile

CASnmumber .. ... ............................. 2698-41-1

NIOSHREL ....... .. .......oiiiiiinannn . 0.05 ppm (0.4 mg/m®) CEILING [skin]

CumemtOSHAPEL ............................. 0.05 ppm (0.4 mg/m®) TWA

1989 O8SHAPEL ... ................0..0eeo... D.05 ppm {0.4 mg/m®) CEILING [skin]

19931984 ACBIHTLY ... ... _................ 0.05 ppm (0.38 mg/m* CEILING [skin)]

Descriponof Substance ....................... White crystaliine solid with a pepper-like odor.

LEL ... i s Ltnknown

Orginal (SCPYIDLH .. .......................... 2 mg/m?*

Baste fororiginal (SCPYIDLH ..........._........ Tha chosen IDLH is based on the Army [1861] mport that a

2-minuts exposure to concentrations between 2 and 10 mg/m?®
wasa considered "intolerable” by 6 of 15 persons. Grant {1974])
reported that humnan volunteers have found concentrations
greater than 10 mg/m’ to be extremely imitating, intolarable for
more than 3 seconds becauss of buming and pain in the eyes
and chast [Punte et al. 1963].

Short-tarm exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
) LCg LG, Adjusted 0.5-hr Datrived
Species Reference {ppm) (ppm) Time LC(CF) value
Rat Ballantyne and Swangton 1978 | ----- 1,806 mg/m* | 45 min 2,059 mg/m? (1.14} 206 mg/m?
Mouae Ballantyne mnd Swanston 1978 | ----- 2,753 mg/m* | 20 min 2,643 mg/m {0.96) 264 mg/m?
Rabbit Ballantyne and Swangton 1978 | ----- 1,802 mg/m* | 10 min | 1,243 mg/m {0.69) 124 mg/m?
G. plg Ballantyne and Swanston 1978 | ----- 2,326 mg/m* { 10 min | 1,605 mg/m* (0.69) 161 mg/m’
Otheranimaldeta ... ... _..... _............... ROy(mouse}, 4.08 mg/m? [Alarie 1981]
Humandets ......... ...ttt It has been reported that median acitating concentrations
range from 12 10 20 mgint® after umfza secaonds of exposura
of Army and Air Force 1963] and thatagmmule
expouure tomn between 2 and 10

cantrations
considared "intolerable” by & of 15 persons [Army 1961 In
another study, 3 of 4 volunteers exposed to 1.5 mg/ }or
90 minutes headaches and 1 voluntaer developed
slight ard nose imitation; human voluniessrs have found
concanirations graater than 10 mg/m? to be e irritating
and intolerable tor more than 30 seconds because of buming
and pain in the e¥:'a and chast [Punte et al. 1983] Exposures
abova 14 mg/m® Tor 1 hour exirame irritation,
e@amc, and vesication of the skin of volunteers [Weigand

Reviead IDLH: 2 mg/m® [Unchanged]

Bas!s for revissd IDLH: Based on acuts inhalation toxicity data in human voluniesrs [Army 1861; Punte st al. 1663;
U_S. Depts of Army and Air Forca 1683, Weigand 1966, tha original IDLH for o-chiorobenzylidens malononitrile (2 mg/m®)
is not being revised at this time.

REFERENCES:
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Chlorobromomethane

CASnumber ............... ... 74-67-5

NIOSHREL ........o0ovvininiininnnnannnnin, 200 ppm (1,050 mg/m®) TWA

CurrentOSMAPEL . _........................... 200 ppm {1,050 mg/m™ TWA

1880 OSHAPEL .......... ... ... oo, Same as current PEL

19931984 ACGIHTLY . ......................... 200 ppn (1,060 mg/m’) TWA

Descriptionof Substance ..._................... Colarlees to pale-yellow liquid with a chloroformlike odor.
LEL .. . e e Noncombaustible Liquid

OngInai {SCP)IDLH ...\ovooe e, 5,000 ppm

Basis for original (S8CP)IDLH .........__......... Patty [1963] reported thet light narcosis coukl be producad in

animais at 3,000 ppm, and puimonary edema and deaths during
exposure at 27,000 ppm; delayed deaths occurred after
axposure to 20,000 ppm [Comstock ot al. 1853]. Patty [1963)
also reported that guinea pigs survived 1-hour exposures but
1 of 3 guinea pigs died after 2-hour sxposures to 8,000 to
10,000 ppm [Matson and Dufour 1948]. NIQSH [1974] cited
1.550 ppm as the mouse LG, [Svirbely et al. 1847]. Scheei
(member of the Standards Completion Program Respirator
Committea}, in an evaluation of the work of Van Stee [1974],
determined a cardiac toxictty concentration for
chiorobromomaethane of 7,000 ppm. Based on an evaluation of
the toxicological data cited above, an IDLH of 5,000 ppm wes
chosen. )

Short-term exposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Letha! concentration data:

LCy, LC,, Adjusted 0.8-hr Darived
Species Rafersnce {ppm]) {ppm) Time LC {CF} valus
Rat Comstock et al. 1982 | -eees 28,800 | 15 min | 18,720 ppm (G.65) 1,872 ppm
Rat Comstock and Cherst 1953 | 0000 see-- 29,000 15 min | 16,850 ppm (0.65) 1,885 ppm
Mouge Comatock and Cberst 1553 | 00 ----- 27,4000 15 min | 17,550 ppm (0.635) 1,755 ppo
G. pig Matson and Dufour 1948 LCirr 27,000 ] we=rn 2 hr 47.6C0 ppm (2.34) 4,760 ppm
G. pig Matzon and Dufour 1348 LCy:: 27,000 ] =vmua 2 hr 19,040 ppm {2.38} 1,904 ppm
Mouse Svirbely et al., 1947 3,000 | ----- 7 hr 15,600 ppm {5.2) 1,56¢ ppm
*Note: Conversion factor {CF) waes delermined with "n" = 1.8 {ten Berge et al. 1886}.
Letha! dose dats: )
LDy Lo,
Species Referencs Routs | {mgMg) | {mgXg) Adjusted LD Derived vaiuve
Rat Deictmann and Gerarde 1969 oral 5,000 | ~---- 6,508 ppm 651 ppm
Mouse Svirbely st sl. 1947 oral £,300 f -e--- 5,595 ppm 5£0 ppm
HUuman datl ... ... ..oiiiiiiiiinninrrrrananas None relevant for uss in delermining the revised IDLH.

Revised IDLH: 2,000 ppm

Basis for revissd IDLMH; The revised IDLH for chiorobromomethans is 2,000 ppm basad on acute inhalation toxicity data
in animais [Comatock et al. 1552; Comstock and Oberst 1653; Matson and Dufour 1848]. This may be a conservative
value due to the lack of relevant acute toxicity data for workers.
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Chlorobromomethane (continued)

REFEREMNCES:
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ten Berge WF, Zwart A, Appeiman LM [1986]. Concentration-time mortality response relationship of irritant and
systematically acting vapours and gases. J Haz Mat 1.3:301-300.

Van Stes EW {1874]. A review of the toxicology of halogenated fire axtinguishing sgents. Wright-Patterson Air Force
Base, Ohia: Asruspace Medical Division, Aerospace Medical Ressarch Laboratory, Air Force Systems Comimand,
AMRL-TR-T4-143,
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Chilorodiphenyl

CASnumbers ................ ... ... .0u.o... 53455-21-8 {42% Cl); 11097-89-1 {54% Cl)

NIOSHREL .................... ... ..ot 0.001 mg/m® TWA; NIQSH congiders chlorodiphenyl to ba a
potantial occupational carcinogen as defined by the OSHA
carcinogen policy [29 CFR 1890].

Current OSHAPEL ............................. 42% CI: 1 mg/m® TWA. [skin];
54% C1: 0.5 mg/m® TWA [skin}

1988 OSHAPEL .. ..... ... ... i Same as cument PEL

18931884 ACGIHTLY . ... ... ... ..., 1 mg/m® TWA [skin]; 0.5 mg/m® TWA [skin] (54% Cl)

Descriptionof Substance ....................... Calorless to light-colored, viscous liquid with a mild, hydrocarbon
odor.

LEL .. e Nancombustible Liquid

Original {SCP} IDLH for chiorediphanyl (42% Cl) .... 10mg/m®

Basis for original (SCR}IDLH . ... ................ In the absance of any cther toxicological data, the chosen JDLH

is based on the human TC,g (resutting in an irritant effect) of
10 mg/m? [Elkina 1950 cited by NIOSH 1876].

Original {SCP) IDLH for chloredipheny! {(34% Cl) .... 5mg/m®

Basis for original (SCPJIOLH . ................... in the absance of human exposyre data or data on acute animat
exposure, data on chronic animal exposures wers used to
determina the {DLH. The chosen IDLH is besed on inhalation
exposure data reporied by AlHA [1965] that indicated liver
damage occurs in rats chronically sxposed (7 hoursiday for
83 exposures during 121 days) to 5.4 mg/m® chiorodiphenyl
{54% chicrine} [Treon et al. 1856],

Short-tsrm sxposure guideiines .................. None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDw Lo, |
Specles Reference Route | (mg/Xg) [ (mg/kg) | Adjusted LD | Derlved vaive
Chlorodiphenyl .
Moupe Tanaka et al. 196% oral i,%0 | ----- 13,380 mg/mt 1,338 my/m
Chlorodiphenyl (42% C1)
Rat Bruckner et nl. 1973 cral %,250 | ----- 2%,750 mg/w 2,375 mg/m’
Chlorodiphenyl (54% Cl}
Rat Garihoff et ml. 1981 cral 1,018 | ===== 7,070 myg/mt 707 wyg/m?
Otheranimal date . ..........oiiiirranrnnnnnnens Chilorodiphenyl (42% CI) had no discemable aflects in cata,

rabbits, guinea pigs, rats, and mice afler 150 saven-hour
exposures to 1.8 mg/m® over T months [Treon et al. 1958];

17 seven-hour exposures over 24 days at 8.6 mg/m” also
appeared to be noninjurious [Trecn et al. 1958]. Slight,
reversible, nonspecific liver injury was noted in cals, rabbits,
guinea pigs, rats, and mice axposed to 1.5 mg/m® of
chiorodiphenyt {54% CI} for 7 hours/day for 150 days; 5.4 mg/m®
resulted in more extensive but reversible liver damage [Treon et
al. 1956].

Humandate ..........coivninniiai e, ft has been reported that concentrations above 10 mg/m* were
unbearably imitating [Elkina 1855]. Several deaths due to
atrophy of the liver have occurmed among workers chronically
exposed to the fumes of chlorodiphenyls and
chloronaphthatenes [von Wedel ot al. 1843].
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Chlorodipheny! (continued)

Revised IDLH: 5 mgym®

Bagin for revised 1DLH: The revised \DLH for chiorodiphenyl is 5 mg/m? based on acute inhalation toxicity data in
humans [Elking 1858] and animals [Treon et al. 1856]. [Note: NIOSH recommends as part of its carcinogen policy that
the "most protective” respirators be wom for chiorodipheny! at concentrations above 0.001 mg/m®.)

REFERENCES:

1.

AlHA [1965). Chiorodiphenyls (containing 42% and 54% chiorine). In; Hygienic guide series. Am Ind Hyg Assoc J
26:92-54,

Bruckner JV, Khanna KL, Comish HH [1873]. Biclogical responses of the rat to potychlordnated biphenyis. Toxicol Appl
Pharmacol 24:434-448.

Elkins HB [1959]. Cnemistry of industrial toxicology. 2nd ed. New York, NY: John Wiley & Sons, Inc., p. 153.

Garihoff LH, Cerra FE, Marks EM [1981]. Bipod chemistry alterations in rats after single and multiple gavage
administration of polychlorinated biphenyl, Toxicol App! Pharmacol 60:33-44,

NIOSH [1976]. TQ13580. Polychlorinated bipheny! (Aroclor 1242). In: Registry of toxic affects of chemical substances,
1976 od. Cincinnati, OH: U.S, Department of Health, Education, and WeNare, Public Health Service, Center for Disease
Control, National Institute for Occupational Safety and Health, DHEW {(NIOSH) Publication No. 78-191, p. 544,

Taneka K, Fujita S, Komatsu F, Tamura N [1969]. Experimantal subacute poisoning of chlorobiphenyls, particularty the
influence on the serum lipids in rats. Fukuoka igaku Zagshi 60(8):544-547 {in Japaness).

. Treon JF, Cleveland FF, Cappel J, Atchlay RW [1956]. The toxicity of the vapors of Aroclor 1242® and Aroclor 12548,

Am Ind Hyg Assoc Q 17:204-213.

. von Wedel, Holla WA, Denton J[1943]. Observations on the taxic effects resulting from exposure to chiornated

naphthaiens and chlorinated phenyls with suggestions lor pravention. Rubber Age 53.418-426.
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CAS number
NIOSH REL

Existing short-tsrm sxposure guidelines

ACUTE TOXICITY DATA

Letha! concentration data:

Chloroform

Driginal (SCP} IDLH
Basis for originat (SCP} IDLH

67-66-3

2 ppm (5.78 mg/m?} B0-minute STEL; N!IOSH considers
chloreform to be a potential occupational carcinegen as defined
by the OSHA carcinogen policy {29 CFR 1880}

53 ppm (240 mg/m®) CEILING

2 ppm (9.78 mg/m®) TWA

10 ppm (49 mg/m?} TWA, A2

Colorjess liquid with a pleasant odor.

Nancombustible Liquid

4,000 ppm

The chosen IDLH is besed on the statement by Patty [1963] that
1.024 ppm produced dizziness, intracranial pressure, and
nausea after 7 minutes with definite afler-effects {Lehmann and
Flury 1843]. Alsc, Leahmann at af. {1836] reported that a
2-minute exposure to 1,107 ppm caused dizziness and vartigo.
Because a person may become disoriented at concentrations
greater than 1,000 ppm and be unabie to escape, 1,000 ppm is
chesen as the IDLH.

Nationai Research Council [NRC 1884] Emergency Exposure
Guidance Levels (EEGLs):

1-hour EEGL: 100 ppm
24-hour EEGL: 30 ppm

LC,. LC,, Adjusted 0.5-hr Derlved
Species Reference {ppm) {ppm) Time LC (CF) value
G. pig Clayton 1367 | --ees 20,000 2 hxy 12,000 ppm (1.6) 1,200 ppm
Rat Lehmann and Flury 1943 %,617 | -ee-s 4+ hxy 19,235 ppm {2.Q} 1,924 ppm
Cat Lehmann et al, 19836 =0 o eeees 7,058 4 hxy 14,113 ppm (2.0} 1,411 ppm
Human Tab Biol Per 1933 2001 -sees 25,000 5 min 13,750 ppm {{.55} 1,375 ppm
Otheranimal data ............ ... cociiverinnnn.. It has bean reported that inhalation of 10,000 ppm has produced
dinical anesthasia [NIOSH 1574} and that axposure for
2 minutas o 1,107 ppm has caused dizziness and vertigo
[Lehmann et al. 1836]. Workers axposed 4 hours/day to
concentrations of 57 to 71 ppm complained of lassitude, loss of
appetite, and nauses [Challen et al. 1858]. Exposures to
380 ppm were tolerated for 30 minutes without complaint,
whereas 1,030 ppm resuled in dizziness, intracranial pressure,
and nausaa in 7 minutes, with headache for several hours
[Lehmann and Flury 1843).
Ravissd IDLH: 500 ppm

Basis for revised IDLH: The revised JDLH for chloroform is 500 ppm based on acute inhalation foxicity data in humans
[Lahmann and Fiury 1943]. [Note: NICSH recommends as part of its carcinogen policy that the “moast protective”
respirators be womn for chioroform at concentrations above 2 ppm ]

REFERENCES:

1. Challen PJR, Hickish DE, Bediord J {1958]. Chronic chioroform intoxication. Br J Ind Med 75:243-249.

2. Clayton JW Jr [1867]. Flucrocarbon toxicity and biclogical action. Fiuor Chem Rev 1(2):187.252.

3. Lehmann KB, Flury F, eds. [1843]. Toxicology and hygiena of industrial solvents. Translated by E. King and
H.F. Smyth, Jr. Baltimore, MD: Williame & Witkins Company, p. 141.
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Chioroform (continued)

. Lehmann KB, Schmidt-Keht L, Ruf H, Cresclteili, Dahl, Eppinghausen, Eshe, Falkar, Grotafendt, Junkenita, Maier,
Mergnar, Pantehtsch, Schiitzer, Shoenes, Spettmann, Wirges, Bamsreiler, Benninger, Lazarus, Manasse, Kummath,
Reuss, Schwarzweller {1936]. The 13 most important chiorinated hydrocarbons of the aliphatic serias from the
standpoint of occupational hygiene. Arch Hyg Bakteriol 116:132-200 {translated).

. Lundberg |, Ekdahl M, Kronevi T, Lidums V, Lundberg S [1088]. Relative hepatotoxicity of soms industrial solvents afler
intraperitoneal injection or inhalation sxposure in rats. Environ Res 40:411-420.

. NIOSH [1874]. Criteria for a recommended standard: occupationat exposurs to chloroform. Cincinnati, OH: U.S.
Department of Health, Education, and YWetfare, Public Health Service, Centar for Dissass Control, National Institute for
Occupational Safaty and Health, DHEW (NIOSH) Pubiication No. 75-114.

. NRC [1584]. Emergency and continuous axposure limits for selected airbome contaminants. Vol, 1. Washingion, DC:
Naticnal Academy Press, Commities on Toxicology, Board on Texicology and Environmental Health Hazards,
Commission on Life Sciences, National Research Coundil, pp. 57-78.

. Patty FA, ed. [1963]. Industrial hygiens and toxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Interscience
Publishers, \nc., p. 1261.

. Tab Biol Per [1933]; 3:231 {in German).

108



1-Chioro-1-nitropropane

CASnumber ... ... ... ... ... . 600-25-8

RIOSHREL ....... ... . ... . .., 2 ppm (10 mg/m%) TWA

CurrentOSHAPEL ............ . ... ..o ivinns. 20 ppm (100 mg/m®) TWA

188BOSHAPEL ...... ... .. ... . . ., 2 ppm (10 mg/m¥) TWA

19831984 ACGIHTLY ... ... ... ... ... ioiiiin. 2 ppm (10 mg/m?) TWA

Description of Substance . ...................... Colortess liquid with an unpleasant odor.

LBk . e Unknown

Orginal (SCP}IPLH . ........ ... i, 2,000 ppm

Basia fororiginal {SCP}IOLH .................... The chosen {DLH ie based on the statemant in Patty [1663] that
1 of 2 guirea pigs died following a 1-hour exposure to
2,178 ppm; no rabbits died from this exposura, and no mbbits or
guinea pigs died from a 1-hour exposure to 1,068 ppm [Machle
et al. 1945)].

Short-term sxposurs guidsiines . ................. None developed

ACUTE TOXICITY DATA

Lethal concentration dsta:

LCy LG, Adjusted (.5-hr Derived

Species Referunce {ppm) {(ppmj} Time LC {CF} valus
G. pig Machle et al. 1%45 2,178 =r-=- 1 hr 2,723 ppm {1.25) 272 ppm
Rabbic Machie et &l. 1945 ] -ess- 389 & hr 895 ppm (2.3} 80 ppm
Rabbit Machle et al. 1545 LCige: 2,574 ~n--e 6 hr 5,920 ppm {2.3) $92 ppm
G. pig Machle ec al. 1945 | --ee- 3,502 2 hr 5,603 ppm (1.6} 560 ppm
Mouse Heklesova and Xudrina 1369 12,840 +=--- 3 hr 23,112 ppm (1.8} 2,311 ppm

Lethal dose data:
LD, LD,

Species Rafersnca Routa | (mg/kg} 1 (mg/kg) Adjusted LD Derived vaiue
Rabbic Machle et al, 1945 oral | r--ee 50 €8 ppm 6.8 ppm
Rat Marhold 1986 oral | ===-- R4 68 ppm 6.8 pPpm
Mouse Neklesgove and Xudrina 1369 oral 516 [ --w-- €55 ppm T ppm

Humandata .. .......... ..o Mona relevant for uae in determining the revised IDLH.

Revised IDLH: 100 ppm

Basle for revised IDLH: The revised IDLH for 1-chlore-1-nitropropana is 100 ppm based on acute inhalation toxicity
data in animals (Machle et al. 1945].

REFERENCES:

1. Machle W, Scoft EW, Treon JF, Heyroth FF, Kizmiller KV [1845). The physiciogical response of animals to certain
chicrinated mononitroparaffing. J ind Hyg Toxicol 27(4):85-102.

2. Marhoid J [1968]. Prehied Prumysiove Toxikologie, Organicke Latky. Prague, Czechoslovakia: Avicenum, p. 596 (in
Czechosiovaklan).

3. Neklesova iD, Kudrina MA [1968]. Compamtive foxicological characteristics of certain chioronstroparaffins. Gig Senit
3410-12).425-432 {trenslated).

4. Patty FA, od. [1963]. industriai hygiene and toxicology. 2nd rev. ed. Vol [I. Toxicology. New York, NY: Intsrscierce
Publishers, inc., p. 2082,
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Chloropicrin

CASnumber ................. i 76-08-2
NIOSHREL ............. ... ........ ... e, 8.1 ppm {C.7 mg/m*) TWA
CurrentOSHAPEL ............... ... vvvnnn.. 0.1 ppm {2.7 mg/mY TWA
1889 0SHAPEL ... ... ... .. e Same as currant PEL
19919 ACGIHTLY ... ... .........vis, 0.1 ppm {0.67 mg/m®} TWA
Descripticnof Substance .. ... ................. Coloriesa to faint-yedlow, oity liquid with an intensaly imtating
odor.
LEL .. e Noncombustible Liquid
Onginal {SCPYIDLH ............... ... ... .... 4 ppm
Baele for ortginal (SCPYIDLM . ................... The chosen |DLH is based on the statement by Flury and
Zemnik [1931] cited in ACG{H [1971] and Patty [1863], and by
Prantiss [1937] cited in [LO {1571] that a few seconds exposure
to 4 ppm renders a man unfit for action. Accerding to
Patty [1963], a 10-minule exposure to 7.5 ppm is intolerable
[Fiury and Zemik 1931; Prentiss 1937); therefore, a
concentration this high might impede escape within 30 minutes.
Short-tarm exposure guidelines ......_ ... .. ... ... None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy Lc, Adjusted 0.5-hr Dertved
Species Reference (ppm} {ppm) Time LC (CF} value
Human Deichmann and Gerarde :156% = | ----- L k] 1¢ min 202 ppm {0.69) 20 ppm
Mouse Ckadn et al. 3870 | =----- 340 1 min 109 ppm (0.33) 11 ppm
Cat Ritlop 2339 | ee--- 117 20 min 102 ppm (C¢.87) 1% ppm
Mouse Sangyo Igeku 1573 5.7 —eaee 4 hr 18 ppm (2.9) 2 ppm
Rat Sine 1393 117 | -eee- 20 min 102 ppm (0.87) 10 ppm
Rat Yoshida et al. 1991 4.4 | ----- 4 hx 2% ppm (2.0} 3 ppm
Otheranimaldsta .............................. RDy; {mouse), 7.98 ppm [Alarie 18811
Otherhumandeta ................coieemninnnn It has been reported that 4 ppm for a few secands renders a

worker unfit for activity and thet a 10-minute exposure to 7.5 ppm
is intolerable [Flury and Zamik 1831).

Revised IDLH: 2 ppm

Basis for revised IDLH: The revised [DLH for chloropicrin is 2 ppm basad on acute inhalation toxicity data in workers
[Flury and Zemik 1831] and animals [Sangyo 1gaku 1673).

REFERENCES:

1.

2.

ACGIH [1971]. Chioropicrin. in: Documentation of the threshold limit values for substances in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Govermnmental industrial Hygienists, p. 54.

Alarie Y [18681). Dose-response analysis in animai studies: prediction of human responses. Environ Health Perspect
42:8-13.

Deichmann WB, Gerarde HW [1868]. Chioropicrin {trichioronitromethane; nitrochioroform; picfume). In: Toxicology of
drugs and chemicals. New York, NY: Academic Press, inc., pp. 168-170.

Flury F, Zemik F [1831]. Schidliche gase damgpfe, nebel, rauch- und staubarten. Berlin, Germany: Verlag von Julive
Springer, pp. 418416 (in German).

ILC [1971). Chloropicrin, [n: Encyciopaedia of occupational health and safety. 2nd ed. Vol. | (A-K). Geneva,
Switzerland: intemational Labour Office, p. 254,

Okada E, st al. [1870]. A study of chloropicrin intoxication. Nippon Naika Gakiai Zasshi {Journal of tha Japanese
Society of Intemal Medicine)} 5#(11):1214 (in Japanaese). [From ACGIH [1871]. Chioropicrin. (n: Documentation of the
threshold limit values for substances in workroom air. 3rd ed. Cincinnati, OH: American Conference of Govemmental
Indusirial Hygienists, p. 54.]
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10.

1t
12.

Chloropicrin (continued)

Patty FA, ed. [1063]. ‘Industrial hygiene and toxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: Interscience
Publishers, Inc., pp. 2082-2083,

Premiss AM [1837]. Chemicals in war. A treatise on chemical warfare. New York, NY: McGraw-Hill Book Company,
inc., p. 140,

Ritlop B [1934]. Das todlicehkeitaprodukt des chiorpikrins. Zeit Ges Exp Med 106:206-302 (In Gefman).

Sangyo Igaku (Japanese Joumnal of Industriai Health) [1973]. {inhalation toxicity of phoagene and trichlioronitromethane
{chloropicrin). 15:406-407 (in Japanesa).

Sine C, ed. [1693]. Chigropicrin. In: Farm chemicals handbook '83, p. C78.

Yoshida M, Muraa N, Tsuda S, Shirasu Y [1881}. Effects of mode of exposure on acute inhafation foxicity of chloropicnn
vapor in rats. Nippon Noyaku Gakkaishi (Joumnai of the Pesticide Science Society of Japan) 16:63-88.
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R-Chloroprene

CASnumber ... ................. ..o, 126-35-8

MIOSHREL .................................. 1 ppm (3.8 mg/m?) 15-minute CEILING; NIOSH considers
R-chlaroprens to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy [28 CFR 1890].

CummemtOSHAPEL .............c..coivneernnns. 25 ppm {80 mg/m® TWA [skin]

1989 OSHAPEL ... .......... ..., 10 ppm (35 mg/m®) TWA [skin)

19831084 ACGIHTLY . ....................... 10 ppm {38 mg/m® TWA {skin]

Doscripicnof Substance . ... ................ ... Colorlass liquid with a pungemt, ether-like odor.

LEL .. i et ... #.0% (10% LEL, 4,000 ppm)

Orginal (SCPYIDLH .. ... ....................... 400 ppm

Basie for originat (SCP)IDLH .................... Tha chosen IDLH is based on the statement by Patty [1963] that

no mice died from a 1-hour axposure to 277 ppm, but all mice
died from a 1-hour exposure to 829.2 ppm [von Ostingen

et al. 1938].

Short-term exposure guidelines .. ... ....._ ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration dats:

LCy LG, Adjusted 0.5-hr Derived

Species Reference {ppm) {ppm} Time LC {CF) value
Rat Izmerov et al. 1982 3,207 | m--=- 4 hr 6,414 ppm (2.0] €41 ppm
HMouse von Qettingen et al, 1936 LCupe: B29 | -=---- 1 hr 1,036 ppm (1.25) 104 ppm
Rakbbit von Jettingen et =1, 1336 | ----- 1,052 8 hr 2,62% ppm (2.5) 283 ppm
cat von Oettingen et al. 1536 |  ----- 350 8 hr 876 ppm (2.5) B8 ppm

Humandata .. ... ... ... ... ................... Exposure to 573 ppm has resulted in nausea and giddiness in

voluntesrs in 10 to 15 minutea [Nysirom 1948]. Extreme fatigue
and unbearable chest pain has occurred following a month of
exposure to concenirations ranging from 56 to 334 ppm
[Mystrom 1948].

Revised IDLH: 300 ppm

Basie for revised JOLH: The revised IDLH for B-chloroprens is 300 ppm based on acute inhalation toxicity data in
humans [Nystrom 1948]. [Note: NIOSH recommends as part of its carcinogen policy that the "most protective”
respirators be wom for A-chloroprens at concentrations above 1 ppm.}

REFERENCES:

1. lzmerov NF, Sanotaky |V, Sidorov KK [1882]. Toxicometric paremeters of industrial toxic chamicals under singla
exposure. Moscow, Russia: Cenire of intemational Projects, GKNT, p. 38.

2. Nystrom AE [1948]. Health harards in the chioroprene rubber industry and their prevention. A dlinical and experimentel
study, with special rsference to chioroprens and its oxidation and polymerization products, Acta Med Scand 123{Suppl
218):5-125,

3. Patty FA, ed. [1063]. Indusirial hygiens and taxicology. 2nd rev. ed. Vol. Il Toxicology. New York, NY: imerscience
Pubdishers, inc., p. 1320.

4. von Qettingen WF, Hueper WC, Deichmann-Grubler W, Wiley FH [1836). 2-Chiorobutadiene (chioroprene). its toxicity
and pathology and the mechanism of its action. J Ind Hyg Toxicol 15(4):247-249.
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Chromic acid and chromates

CASnumber ... .. ........ ... ... ... ... .... 1338-82-0 (CrDy)

NIOSHREL ..... .. ... ....................... £.001 mg Ce(vI)/m® TWA; NIOSH considers chromic acid and
chromates to be potential occupational carcinpgens as defined
by the OSHA carcinogen policy [28 CFR 1990].

CumentOSHAPEL ................coivniennnnn. 0.1 mg CrOym? CEILING

1889 OSHAPEL ........................ .. ..... Same as current PEL

1883190 ACGIHTLY ..................cvnets Waler soluble: 0.05 mg CrOy/m® TWA;

Certain water insoluble: 0.05 mg CrO/m® TWA, A1

Descripionof Subetance ...................... .. Variss

Orginal (SCPYIDLH _........................... 30 mg/m? (as CrOy)

Basis foronginal (SCP}IDLH .................... Very little quantitative data are available conceming the acute
toxicity produced by the inhatation of chromic acid and
chromates, AlHA [1958] reported that both the short exposure
toleranca to chromic acid and the atmospheric concentration
immediately dangerous to life are unknown. The chosen IDLH is
based on the staterments by ILO [1671] that "a man exposed for
several days to concentrations of chromic acid mist of about 20
to 30 mg/m? experienced cough, headache, dyspnea, and
substernal pain; the signs pemisted for 2 weeks. Ancther man
working on the same process was similarly but less seversly
affected.” No other ussful data are available on which to base
the IDLH.

Short-term exposure guidalines . ... __ ..., ... ... .. None developed

ACUTE TOXICITY DATA

Lethal dose data:

LD, Lo,
Species Refersnce Routs | (mg/kg) | {mg/kg) Adjustsd LD Derived value
H,Cx0, 2Ma
Rat Gad et al. 1986 oral 51.9 | ----- 113 mg Cri(VI}/m’ | 11 mg Cri{vI)/o’
Cx0,
Mouss Chi J Prev Med 1980 oral [|127 | avee- 462 mg Cr(VI)/m' | 46 mg Cri{VI)/m'
Rat Kcbayashi et al. 1976 oral By | -es-- 291 mg Crivi)/m'| 29 mg Cr{vI)/m'
Humandata ............... ..ot A worker exposad for several days to concentrations of chromic

acid mist of about 20 te 30 mg/m? (equivalent to about 10 o 15
myg Cr(VI}im?) experienced cough, headache, dyspnea, and
substemnal pain; the signs peraisted for 2 weeks {ILO 1871].
Ancther man working on the sama proceas was similarty but less
saverely affectad ILO 1871). The fatal orel dose of chromium
has been reported to ba 1 to I grams [Seiter ot al. 18848). [Note:
An oral dose of 1 1o 3 grams ls equivalent to a 70-kg worker
being sxposed to 667 to 2,000 mg Cr(vIym? for 30 minutes,
assuming a breathing mts of 30 liters per minute and 100%
absorption ]

Revised IDLH: 15 mg Cr{VIym® [Unchanged]

Basis for revised IDLH; Based on toxicity data in humsns [ILO 1871; Seiler ot al. 1688), tha original IDLH for chromic
acid and chromates is not baing revised at this time. However, insteed of 30 mg/m* {as CrQy), the 1DLH is beirg
expressed as ils equivalert, 15 mg Cr(Vi)m®. {Note: NIOSH recommends as part of ita carcinogen policy that the “most
protective” respirators be wom for chromic acid and chromates at concantrations above 0.001 mg Cr{IV)im®]
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Chromic acid and chromates (continued)

REFERENCES:

1. AlHA [1956]. Chromic acid. In: Hygienic guide series. Am Ind Hyg Assoc Q 77:233-234,

2, ChiJ Prev Med {1880); 14:86-88 {in Chinesa).

3. Gad 5C, et al. [1986]. Acwna toxicity of four chromate salts, Proceedings of the Chromium Symposium, pp. 43-58. (n:
DHHS/ATSDR Toxicological Frofile for Chromium {Draft}, p. 51.

4. O [1671). Chromium, alloys, compounds. In: Encyclopaedia of occupational heatth and aafoty 2nd ed. Vol. | {(A-K).
Geneava, Switzerand: Intemational Labour Office, pp. 295-297.

5. Kobayashi H, Kamiya N, Hiraga K [1978]. Toxicological studies on chromium: acute toxicities of chromium trioxide.
Annual Reporl of Tokyo Metropolitan Research Labaratory of Public Health 27:118-123 (in Japanese).

6. Seiler HG, Sigel H, Sigel A, eds. [1988]. Handbook on the toxicity of inorganic compounds. New York, NY: Marcel
Dakker, inc., p. 247,
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CAS number

Chromium(ll) compounds [as Cr{ll}]

................................. Varies

NMIOSHREL ............cciiiiiiiiiniannnn, 0.5 mp/m® TWA
Current OSHAPEL ............................. 0.5 mpim® TWA

1989 0SHA PEL ..............ciiiiriinnnnnnn. Same as cumment PEL
19931994 ACGIHTLY .. ... ... 0.5 mg/m® TWA
Descriptionof Substance ....................... Varies

Original {SCPYIDLH* . ... . ... ... .. ...ooat No Evidence [*Note: “Effective” IDLH = 250 mg Cr{ll)/m* — see

discussion below.)

Basin fororiginal (SCP}IDLH ... ............... ACGIH [1871] noted that early studies indicated tivalent

chromium to be essentially nontoxic [Akatsuka and

Fairhal! 1834]. The avaiiable toxicological data show no
evidence that an acute sxposurs to & high concentration of
soluble chromous salts woukl impede escape or cause any
imevarsitda health affects within 30 minutes. For this draft
technical standard, therefore, respirators have been selecied an
tha basis of the assigned pratection facior afforded by each
device. However, for some particulate substances for which no
evidenca of an {DLH exisls, the determination of allowable
respiratory protection based on protection factors may result in
the assignmant of respirators for concentrations that are not
likaly to be encountered in the occupational environment,
Therefore, for all such particulate substances # has been
arbitrarily determined that cnly the "maost proteciive™ respirators
are permitted for use in concantrations sxceeding

500 » tha OSHA PEL; in the case of chromium(il) compounds,
500 x the DSHA PEL of 0.5 mg Cr{ilm® ie 250 mg Crillym®,

Short-term sxposure guidelines .................. None deveioped

ACUTE TOXICITY DATA

Lethal dose data:

LDy, LD,
Species Reference Route | (ma/kg) | (mg/Rg) Adjusted LD Derived value
CxrC;
Rat Smyth et al. 1969 oral 1,870 | ----- 5,528 g Cri{ll}/m’ | 553 mg Cri{Il)/m*
Humandata ... ..... ... ... .. .. .o iieio.. It has been reported that divalent chromium compounds (Le.,

chromous salts) have a low order of toxicity and provide liftle
industrial hazard [ACGIH 1871, Akatauka and Fairhall 1634;
Clayton and Clayton 1881].

Revissd IDLM: 250 mg Criliym®

Basis for revised IDLH: The aveilable toxicological data contain no evidence that an acute exposure to a high
concentration of chromium(i) compounds would impede escape or cause any imeversible haalth effects within

30 minutes. However, the revised 1DLH for chromium () compounds is 250 mg Cr{ll¥r” based on being 500 times the
NIOSH REL of 0.5 mg Cr{liym® (500 is an assignad protection factor for respirators and was used arbitrarily during the
Standards Complation Program for deciding wihen the "most protective” respirators shouid be used for particulates).

REFERENCES:

1. ACGIH [1971), Chromium {as Cr}. in: Documentation of the threshold limit values for substances in workroom air. 3rd
ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, p. 56.
2. Akatsuka K, Fairhall LT [1934]. The toxicoiogy of chromium. J ind Hyg 75:1-28
3 Clarron GD, Clayton FE, eds, &1981]. Patg' industrial hygiene and toxicology. 3rd rev. ed, Vol. 2A. Toxicology. New
o STnVE I ’Ie’;&csgnfﬂ: el }13%6'51:1‘ 1 JA, Nycum JS [1868). Range-find data: list VIl
. Sm r, Carpenter CP, Weil L5, Pezzani UC, . Nycum . Ran ing toxicity data: list VII.
Amyltnd Hyg Assorge.l 30:470-478. eee 4 [ b 9 toxicty
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Chromium(lil) compounds [as Cr{lll}]

CASnumber .................................. Varies

RIOSHREL ....... ... ... ... . i, 0.5 mg/m® TWA

CurrentOSHAPEL ... ... .. ... ............ 0.5 mg/m® TWA

1989 OSHAPEL ..... ... ... ... .. Same as currant PEL

19931998 ACGIHTLY ......... ... ... .. .. ... 0.5 mg/m* TWA

Descriptionof Substance ....................... Varies

Original (SCPYIDLH* ... ........ ... ... ... .e..... No Evidence [*Note: "Effective” IDLH = 250 mg Crilil)/m® — see

discussion below.]

.................. ACGHH [1971] noted that sarly studies indicated trivalent
chromium ta be asaentiaily nontoxic [Akatsuka and
Fairhali 1934]. The available toxicological data show no
evidencs that an acute exposure to a high concentration of
aolubte chromic salts would impede escape or cause any
imeversible health effacts within 30 minutes. For this draft
technical standard, thevefore, respirators have been selocted on
the basis of the assigned protection fadtor afforded by each
davice. However, for same particulate substances for which no
evidence of an IDLH exists, tha determination of allowable
respiratory protection based on protection factors may result in
the assignment of respirators for concantrations that are not
likely to be encountered in the occupational snvironment.
Therafore, for all such particulate substances it has besn
arbitrarily determined that only the "most protective® respirators
are permitted for use in concantrations exceeding
500 = the OSHA PEL: in the case of chromium{Jil} compounds,
500 = the OSHA PEL of 0.5 mg Cr{lllyym® ix 250 mg Cr(lll)/m®.

Basts for original (SCP} IDLH

Short-tarm exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lathal doss data:
LDy LD,
Specles Refersnce Route | (mg/kg) | (mg/kg} Adjusted LD Dertved value
Crel,
Rat Gekkan Yakuji 1580 oTal 1,870 | ----- 4,320 mg Cr{III)/m | 432 mg Cr(III}/m'
Crr,
G. pig [ Gekkan Yakuii 1980 aral 150 | ----- 500 ng Cri{Ill}/m'| 50 mg Cr{1ll}/=
CriNo,},
Rat Gekikan Yakuil 1380 oral | 3,250 | ----- 4,961 og Crilll)/m'| 496 mg Cx{III}/m®
Mause Sangya Igaku 1978 oaral 119 | +ee-- 168 mg Cri{Ill}/=] 17 mg Cc{IIl}/m*
Mumandata .......... ... . i It has been reported that trivalent chromium compounds (f.e.,

chromic salts) have a low order of loxicity and provide litte
industrial harard (ACGIH 1871; Akatsuka and Fairhall 1934;
Clayton and Clayton 1681} :

Reviesd IDLH: 25 mg Cr{lilym?

Basls for reviesd IDLH: No inhalation toxicity data are availabia on which to base an [DLH for chromiumylll)
compounds. Therefore, the revised [CLH for chromium(lll} compounds is 25 mg CrilIi)/m® based onh acute oral toxicity
data in animals [Gekkan Yakuji 1980; Sangyo Igaku 1878]. This may be a conservative value dus to the lack of relavant
acute toxicity data for workers exposed to concentrations above 25 mg Cr(l(l}/m?.

116




Chromium(lll} compounds [as Cr(lll}] {(continued)

REFERENCES:

ol o

bl

. ACGIH [1971]. Chromium {as Cr}. {n: Documentation of the threshold limit vaiues for substances in workroom air. 3rd

ed. Cincinnati, OH: American Confersnce of Governmental Industrial Hygienists, p. 56.

Akatsuka K, Fairhall LT [1934]. The toxicoiogy of chromium. J Ind Hyg #6:1-26.

Clayton GO, Clayton FE, eds. [1881]. Patty's industrial hygiane and toxicology. 3rd rev. ed. Vol. 2A. Toxicology. New
York, NY: John Wiley & Sons, Inc., pp. 1593-1596,

Gekkan Yakuji (Pharmacauticais Monthiy) [1980]; 22(2):201-288 {in Japanese).

Sangyo igaku (Japanese Joumal of Industrial Health) [1978]; 20:580-581 {in Japanese).
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CAS number
NIOSH REL

LEL . e

Short-term exposure guldelines

ACUTE TOXICITY DATA

Animalorhumandata ........

Chromium metal {as Cr)

7440-47-3

0.5 mg/m® TWA

1 mgim® TWA

Same as current PEL

0.5 mg/m® TWA

Blue-white to steel-gray, lustrous, brittle, hard, odorless sofid.
Noncombustible Solid

No Evidence ["Note: "Effective” IDLH = 500 mg Cr/m® — sae
discussion below.]

The available toxicological data show nc evidenca that an acule
exposure to a high concentration of chromium metal would
impede escape of cause any imeversible health effects within
30 minuies. For this draft fechnical standard, therefore,
respirators have been selected on the besis of the assigned
protection factor afforded by eech device, However, for some
particulate substances for which no evidence of an IDLH exists,
the deiermination of allgwable respiratory protection based on
protection faciors may result in tha assignment of respirators for
concantrations that ams not likely to be encountared in the
occupational snvironment. Therefore, for all such particulate
substances it has been arbitrarily determined that only the "most
protective” respirators ara permitted for use in concantrations
exceeding 500 x the OSHA PEL of 1 mg Cr/m3, or 500 mg Crint",
None developed

None relevant for use in determining the revised IOLH.

Revised IDLH: 250 mg Crim®

Basis for revised iIDLH: Tha available toxicological data contain no evidance that an acute exposure to a high
concentration ¢f chromium metal would impede escape or cause any irreversible health effects within 30 minutes.
However, the revised IDLH for chromium metal is 250 mg Cr/m® based on being 50 timea the NIOSH REL of
©.5 mg Ce/m® (500 is an assigned protection factor for respirators and was used arbitrarily during the Standards
Completion Program for deciding when the "most protective” respirators should be used for particulates).
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Coal tar pitch volatiles

CASnumber ... ... ... .......................... 65008-93-2

NIOSHREL ......... ... ... ... .covvv 0.1 mg/m® (cyclohexane-extractable fraction) TWA; NIOSH
considers coal tar pitch volatiles to be potential occupational
carcinogens as defined by the OSHA carcinogen policy
[29 CFR 19980).

CurrentOSHAPEL . ............................ 0.2 mg/m’® (benzene-solutie fraction) TWA

1880 OSHAPEL ........ ... ... ..o Same as current PEL

19931984 ACGIHTLY .. ....... ... ... ... ..., 0.2 mg/m? (benzena-soluble fraction) TWA, A1

Descriptionof Substance ....................... Black or dark-brown amorphous residue.

LEL . . Unknown

Orginal (SCPYIDLH ............................ 700 mg/m’® [*Note: "Effective” IDLH = 400 mg/ni® - see
discussion below.]

Basia fororginal (SCP}IDLH .................... Redmond et al. [1872] have shown that the major health effects
resulting from long-term rapeated exposure to coal tar pitch
volatites (CTPV) are cancer of the lung, kidney, and skin;
however, no studies have been made on cardnogenic sffects by
any routs from single shor-term axposure to CTRV that could
relate to @ 30-minule IDLH. Therefore, reliance must be placed
on comparative data of single versus repeated carcinogenic
doses of berzo{a)pyrene [B(a)F], a knowm component of CTPV.
Bingham [1871] reported thal B(a)P applied in a single dose of
2 mg to the skin of mice yietided tumors in 10% to 20% of the
animais whereas 0.01 mg B{a)P applied in @ noncarcinogenic
sohvant applied to the skin 3 times/week for 50 weeks yielded
tumors in 50% of the animals. Thus, a single dose producing
about 173 the number of tumors was 200 times the repeated
3 timesAweek dose. Using this factor and the value of 0.6 mg/m®
CTPY raported by Mazumdar ot al. [1975] as safe for coke oven
workers, a total dose 1DLH of 120 mg CTPV (as berzene
solubles) is calculaied; by using 7.5 litars as the minuts volume
of coke oven workers and a 75% lung retention of CTPV &
30-minute IDLH is calculated to be aboul 700 mg/m® (as
benzens solubles). Howaver, because of the assigned
protection factor afforded by sach device, 400 mg/m® (i.e.,
2,000 = the PEL)} is the concentration above which only the
"most protective® respirators are permitted.

Short-term exposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

tethal cencentration data:

LCy LC,., Adjusted 0.5-hr Derived
Specias Raference {ppm) {ppm) Tims LC(CF) value
Fyrene
Rat Potapove et al. 1571 170 mg/m® | -=--- k{ 7 ?
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Coal tar pitch volatiles {continued)

Lethal dose data:

Species

Reference

Routs

LDy
{mg/kg)

Adjusted LD

Derived valus

Pyreme
Rat
Mouas

Potapova et al. 1371
Potapova et al. 1371

oral
oTal

2,700
B

18,900 mg/m*
5,600 mg/m?

1,85%0 mg/m’
560 mg/m!

Anthracene

House Nogochy 1969 oral | ----- »119,0G0 mg/m’ *11, 900 mg/m?

Phenanthrens

Mouse Rakhmanina 1364 oral 700

4,900 mg/m* €90 mg/m’

Otheranimaidata .................cc.ivuuao The major health effects resulting from fong-term repeated
exposure to coal tar pitch volatiles (CTPV) are cancer of the
lung, kidney, and skin [Redmond et al. 1972]; hawever, no
studies have been made on carcinogenic effects by any route
from single shart-term exposure to CTPY that could relate to a
30-minute IDLH. Thersfore, reliance must be placed on
comparative daia of single versus repeated carcinogenic doses
of benzo(a)pyrene [B{a)P)], a known component of CTPV. [t has
been reported that B{a)P applied in a single dose of 2 mg to the
skin of mice yielded tumors in 10% to 20% of the animals
whersas 0.01 mg B(a)P applied in a noncarcinogenic solvent
applied to the skin 3 imes/week for 5C weeks yielded tumors in
50% of the animats [Bingham 1571}, Thus, a single dose
producing about 173 the number of turors was 200 times the
repeated 3 times/week dose. Using this facter and the value of
0.6 mg/m® CTPV meported as safe for coke oven workers
Mazumdar et al. 1975), a iotal dose IDLH of 120 mg CTPV {as
benzene solubles) is calculated; by using 5C lilers as the minute
volume of workers and 100% lung retention of CTPV, &
30-minute IDLH is calculated to be about 80 mg/m® (as benzane
saiubles}.

Humandata .............. ... .. ..ol Nane refevant for use in detarmining the revised [DLH,

Revissd IDLH: 80 mg/m? {as the benzene-soluble fraction}

Basis for revised IDLH: The revised iDLH for coal tar pitch volatiles is 80 mg/m? {(as the benzens-soluble fraction)}
bassd on taxicity data in animads [Bingham 1971; Mazumdar et al. 1975, Redmond ot al. 1872] (sse discussion above).
[Note: NIOSH recommends as part of its carcirogen policy that the “most protective” respirators be wom for coal tar pitch
volatiles at concenirations above £.1 mg/m? (cyclohexane-axtractable fraction).]

REFERENCES:

1. Bingham E [1871]. Thresholkds in cancer inductions. If they do exis, do they shift? Arch Environ Heatth 22:692-885.

2. Mazumdar S, Redmond C, Sollecito W, Sussman N [1975]. An epidemiclogical study of exposure to coal tar pitch
volatiles among coke oven workers. J Al Pollut Control Assoc 2X(4):382-388.

3. Nagochy PA {1988]. Comparative study of the toxicity of pure and technical anthracene. Gig Tr Prof Zabaol 73(5).59 {in

Russlan},

Potapova AN, Kapitulsky VB, et al, [1971]. Toxicological evaluation of pyrene. Gig Tr Prof Zabol 75(2):59 (in Russien}.

Rakhmanina NL [1564). Establishing standarde for the phenarthrene and pyrens contents in water bedigs. Gig Sanit

26(8):18-23 {translatad).

6. Redmond CK, Ciocco A, Lioyd JW, Rush HYW [1872]. Long-term mortaldy study of ateel workers. VI, Mortality from
malignant neoplasms among coke oven workers. J Occup Med #4(8):621-829.
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Cobalt metal dust and fume (as Co)

CASoumber ... ... ... ... ...l 7440-48-4 (Metal}

NIOSHREL ............. ... ... .. v nnt. 0.05 mg/m*® TWA

Current QSHAPEL ............ .. .............. 0.1 mgim? TWA

1989 0SHAPEL ............ ... c0criinnnnnnn. 0.05 mg/m?® TWA

19031994 ACGIHTLY . ......................... 0.05 mg/m3® TWA

Descriptionof Substance . ...................... Varies

Orginal {SCPYIDLH . ...... ... ... ..o i, 20 mg Co/m?

Baeis fororiginal {SCPYIDLH .................... Brewning [1565] made the stalement that “metallic cobalt by

: inhalation and soluble salts by intratracheal injection act as acule

lung imitants, producing cedema, and hemorrhage with a
considerable outpouring of fluid from the capillaries in the
pentoneat cavity. Many of the animals subjecied to intratracheal
injection of a suspension of cobalt metal dust developed acute
pneumcnia, oftan rapidly fatal as an initial reaction.” Because no
data on acute inhalation toxicity are available on which to base
an [DLH for cobal metal fume and dust, the chosan IDLH is
basad on the statement by Patty {1963] that animals chronically
exposed to a cobali-melal blend &l a concentration of 20 mg
Co/m® developad lesions in te fungs.

Short-termn exposure guidelines . ................, None developed

ACUTE TOXICITY DATA

Lethal doae data:

LDy LDy,

Species Reference Routs | (mgfkg) | {mg/kg} Adjusted LD Darived vaiue
Rat FDRL 1984 oral 6,170 | -e--- 43,190 mg Co/m*| 4,319 mg Co/m’
Rabbit Simegen 1939 oral | e---= T80 5,250 mg Co/m* 525 mg Co/m’

Otheranimaldata ................cviuionnnnnnn. It has been reported that animals chronically exposed for 3 years

to a cobal-metal blend at a concentralion of 20 mg Ca/m®
developed fibrotic lagions in the lunga {Patty 1963).
Humendata . ....._ ... .......ciiiiiiiiiiiian, None relevant for use in delermining the reviged IDLH.

Revised IDLH: 20 mg Co/m® [Unchanged]

Buals for revised IDLH: Based on chronic toxicity data in animals [Patty 1983, the original IDLH for cobalt metal dust
and fume (20 mg Ca/ny’) is not being revised at this time. This may be a consarvative value due to the lack of relevant
acute foxicity data for workers.

REFERENCES:

Browning E [1968]. Toxicity of industrial metals. 2nd ed. New York, NY: Appleton-Century-Crofts, p. 136.

FDRL [1584]. Acute oral LD50 study of cobalt powder-325 mash {3N in Sprague Dawley rate. Waverly, NY: Food &
Druga Ressarch Laboratories, inc., FDRL Study No. BOOSE.

Patty FA, od. [1963}. Industria) hygiens and toxicology. 2nd rev. ed. Vol. [l Toxicology. New York, NY: Imtarscience
Publishers, inc., p. 1032.

4, Simessn M [1838]. The fate of cobalt after oral administration of metallic cobalt and subcutaneniua injection of
carbonatotetraminecobalt chioride, with remarks on the quantitative estimation of cobalt in organic materials. Arch int
Pharmaco Ther 82(3):347-358.

Lol o
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Copper (dusts and mists, as Cu)

CAS number

189831994 ACGIHTLY ......... ... ............
Descriptionof Substance .................... ...
Orginal {SCPJIDLH* . . ... ... ...

Baais for original {SCP) IDLH

7440-50-8 {Metal)

1 mg/m® TWA

Same as currert PEL

1 mg/m® TWA

1 mg/m* TWA

Varies

No Evidence ["Note: *Effective” {DLH = 2,000 mg Cu/m® — see
discussion below |

There is no evidence that an acute axposure ¢ a high
cancantration of copper dusts and mists could impede escape
within 30 minutes. Browning [1968] noted that there is litle
evidence that copper presents a serioua industrial hazard, either
trom acule or chronic poisoning. For this draft technicai
standard, thersfore, respirators have bean aelectad on the basis
of the assignad protection factor afforded by each device up to
2,000 = the OSHA PEL of 1 mg Cu/m? (i.e., 2,000 mg Cuw/m®;
only the "most protective” respirators am permitied for use in
concentrations excaeding 2,000 mg Cuwm®.

Short-term exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.%-hr Derived
Specien Reference LCx LC. Time LC {CF) value
Cu{OH),
Mammal Worthing 1951 »3,000 mg/m* | ----- ? ? ?
Lathal dose data:
LDy, LD,
Species Reference Route | {mgikg) | {mg/kg) Adjusted LD Derived valua
Cu (OH},
Rat Sine 1591 oral 3,000 | ----- 4,559 mg Cu/m* 456 myg Cu/m*
CucCl
Rat Coulaton and Korte 1975 oral 40 | ----- 623 mg Cu/m’ €3 mg Cu/m’
CuC,H,0,
Rat Marhold 1977 oral 535 [ ~-wn- 1,487 mg Cu/= 146 mg Cu/m
Cu§0,
Rar Siegle and Sisler 1977 oral 300 | ----- 836 mg ou/m B4 mg Cu/od
Humendata ................. ..., It has bean stated that there is litthe evidence that copper

presants a aenous industrial hazard, sither from acute or chronic
poisoning [Browning 1089]. inhalation of copper salts can result
in irritation of the nasal mMucous membranes [Clayton and
Clayton 1881], A lethat oral dose of 857 mg of CuSO kg
{equivalent to 341 mg Cuwkg} has been reported [Caiky 1558].
[Note: An oral dose of 341 mg Cu/kg is equivalent to a T0-kg
worker baing exposed to 227 mg Cuwm® for 30 minutes,
assuming a breathing rate of 50 liters per minule and 100%
absorption.]
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Copper (dusts and mists, as Cu) (continued)

Revised IDLH: 100 mg Cwm?

Basis for revised IDLH: The revised IDLH for copper dusts and mists is 100 mg Cwm? based on acute oral toxicity data
in humans [Csiky 1958} and animals [Caulston and ¥orte 1975; Marhold 1977; Siegei and Sisler 1877]. This may bea
conservative value due to the lack of relevant acude inhalation foxicity data in workers. '

REFEREMCES:
1. Browning E [1665]. Toxicity of industrial metals. 2nd ed. New York, NY: Appleton-Century-Crofts, p. 148.
2. Clayton GD, Claylon FE, eds. [1881). Patfty's indusirial hygiene and toxicology. 3rd rev. ed. Vol. 2A. Taxicoiogy. New

W

®NDG

York, NY: John Wiley & Sons, [nc., pp. 1620-1630,

Ceulston F, Korte F, eds. [1975). Heavy meta! toxicity, safety and hormology. In: Environmerntal Quality & Safety,
Supplement 1. New York, NY: Georg Thieme Publishers, pp. 1-120.

Csiky P [1958]. Uber die akuten kupfersulfat-vergiffungen. Arch Toxikol 17:20-26 (in German).

Marhold JV [1977]. Personal communication. VUOS, 538-18, Pardubice, Czechosiovakia, March 29, 1877,
Siegel MR, Sisler HD [1977]. Antifungal compounds. Vol. 1. New York, NY: Marcel Dekker, p. 507.

Sine C, ed. [1991]. Copper hydroxide. in: Farm chemicals handbook "81, p. C88,

Worthing CR, ed. [1981]. Copper hydraxide. In: The pesticide manual. A world compendium, Oth &d. Farmham,
Surrey, United Kingdom: The British Crop Protection Council, p. 184.
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Copper fume {as Cu)

CASnumber ........ ... ... ... .. ... ... 1317-38-0 (CuQ)

NIOSHREL ..... ... ...... ... .00, 0.1 mg/m® TWA

CurrentOSHAPEL ... ... ...................... 0.1 mg/m* TWA

1988 0SHAPEL .. ...... ... ... Same as current PEL

19831884 ACGIHTLY .......................... 0.2 mg/m® TWA .

DescriptionofSubstance ....................... Finely divided black particulate dispersed in air,

LEL ..t e Noncombustible Sclids

Originad (SCPYIOLH* _. ... ... ... ... ... inn.. No Evidencs ["Note: "Effective” IDLH = 200 mg Cu/m® — see
discusaion below.]

Basls forortginal (SCP)IDLH .................... There is no evidenca that an acute exposure 1o a high

cancentration of copper fume could impede sscape within

30 minutes. Browning [1969) noted that thers is lithe evidence
that copper presanis a serious industrial harard, either from
acule o chronic poisoning. For this draft technical standard,
therefore, respirators have been selecied on the basis of the
assigned protection factor afforded by each device up to

2,000 x the OSHA PEL of 0.1 mg Cu/m? (i.e., 200 mg Cuw/m?®);
only the "most protective™ raspirators are permitted for use in
concentrations exceading 200 mg Cu/m®.

Short-term sxposurs guidelines . ................. MNone developed

ACUTE TOXICITY DATA

Animaldata ... ... . ... L. None ralevant for use in determining the revised IDLH.
Humandata ............... ..., Exposure to copper fume causess upper respiratory tract imitaton,

metaliic laste, nausea, and metal fume fever. it has been
reported that no il effects resutted from exposures to copper
fumes at concentrations up to 0.4 mg Cu/m® [Luxen 1972] and
that there is little evidence that copper presanis a sarious
industrial hazard, either from acute of chronic poisoning
{Browming 1869],

Revised IDLH: 100 mg Cuwm

Basle for revised IDLH: The revised IDLH for copper fume is 100 mg Cu/m® based on an anatogy to copper dusts and
mists which have a revised IDLH of 100 mg Cwm?. This may be a conservative value due to the lack of relevant acule
toxicity data for workers exposed to concentrations above 100 mg Cu/m?,

REFERENCES:
1. Browning E [1969). Toxicity of induatrial metals. 2nd ed. New York, NY: Appleston-Century-Crofts, p. 148.

2. Luxon SG {1972]. Letter to ACGIH TLY Committee. London, England: H.M. Factory inspectorate, industrial Hygiene
Unit, Auguat 1, 1972.
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Cotton dust (raw)

CASnumber ... ..................... ... ...... none

NIOSHREL .......... ... .. . ..cciiiiin i, <0.200 mg/m* TWA

Current QSHAPEL ............................. 1 mg/m® TWA

1989 0SHAPEL ......... ... . .. i Same as current PEL

19901084 ACGIHTLY . ... ... ................ 0.2 mg/m? TWA

Descripion of Substance ....................... Coiorless, odorless solid.

Original (SCP}IDLH* .. ... ... ... ... oo i... No Evidence [*Note: "Effective” IDLH = 500 mg/m® - see
discussion below.)

Basie fororginal (SCPYIDLH .................... The available toxicological data do not indicate that an acute

exposura to a high concentration of cotton dust would cause
deeth or any irreversible health effecte within 30 minutes. For
this draft technical standard, therefore, respirators have been
selected on the basis of the easigned protectian facior afforded
by each device. However, for some particulate substances for
which no evidance of an iIDLH exisis, the determination of
allowable respiratory protection based on protection factors may
rasull in the assignment of respirators for concentrations that are
not fikely 1o be encountered in the occupational envimnment.
Therefora, for all such particulate substances, it has been
arbitrarity determined that only the "most protective™ respirators
are permitted for use in concentrations exceeding

500 x the OSHA PEL; in the case of cotton dust {raw),

500 x the OSHA PEL of 1 mg/m? is 500 mg/m?®,

Short-torm exposure guidelines .................. None davaloped
ACUTE TOXICITY DATA
Animalorhumandata .......................... None relevant for use in determining the revised IDLH.

Revisad {DLH: 100 mg/im®

Bawis for revissd IDLH: The available toxicological data contein no evidence that an acyte sxposum to a high
concentration of cotton dust {raw) would impede escape or cause any imeversible health effects within 30 minutes.
However, {he ravised IDLH for cotton dust (raw) is 100 mg/m? besed on being 500 timea the NIOSH REL of 0.2 mg/m®
{500 is an assigned protection factor for respirators and was used arbitrarily during the Standards Completion Program for
deciding when the "most protective™ respirators should be used for particulates). [Note: The 1 mg/m* OSHA PEL for
cotton dust applies to the cotion waste processing operations of waste recycling {sorting, blending, cleaning, and
willowing) and gemetting. In other sectors involving cotton, OSHA, currently requires in 28 CFR 1918.1043 that workers
be provided with and required to wear and use & powered, air-purifying respirator equipped with high-efficiency pariculate
filters in concentrations exceeding 100 x the applicable OSHA PEL of either 0.2, 0.5, or 0.75 mg/m?)
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Crag® herbicide

CASnumber .. ......... .. ... ... ... ... 135-78-7

RIOSHREL ..................ccceiiuiiiiiin... 10 mg/m? (total dust) TWA, 5 mg/m?® (respirable dust) TWA
Current OSHMAPEL . ..., ... ..................... 15 mg/m? (total dust) TWA, 5 mg/m? {respirable dust) TWA
989 0SHAPEL ........ ... ..., 10 mg/m?® {total dust) TWA, 5 mg/m? (respirable dust) TWA
19939984 ACGIHTLV . ... .. .................. 10 mg/m® TWA

Descriptionof Substance ... ................. Calorless to whita crystalline, odoress solid.

LEL .. i e e Noncombustibie Soiid

Onginal (SCPYIOLK . ...................coon.... 5,000 mg/m?

Basie for original (SCP}IDLH .................... According to many sources, Crag® herbicids is not very toxic to

mammais. Bacause nc acute inhalation toxicity data are
availabte, the chossen iDLH has besn estimated from the rat oral
LDy of 730 mg/kg [Gunther 1962 cited by NIOSH 1878].

Short-tarm exposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD,
Specien Referencs Route | {mgXg) | (mgXg) | Adjusted LD Derived value
RaAt Carpenter et al., 1961 oral 480 [ ~----=- 3,360 mg/m’ 3135 mg/m’
Rat Gunthar 1961 oral 736 | eee-- 5,110 mg/m 511 =g/m’
Mammal Sine 1591 oral 1,23¢ | ----- 8,610 mg/m? 861 mg/m’
Humandate .. ...................0ihiea ... Mone relevant for use in determining the revised IDLH.

Th
al.

Revised IDLH: 500 mg/m?
Bawis for revised IDLH: Mo inhalation toxicity data are available on which to base an IDLH for Crag® herbicide.

ereforn, tha revisad IDLH for Crag® herbicide is 500 mg/m® based on acute aral taxicity data in animals [Carpentar et
1961; Gunther 1962; Sine 1691]. This may be a conservative vaiue due to the Jack of acute toxicity data for workers.

REF

1.
2.

3.

ERENCES:

Carpenter CP, Weil C5, Smyth HF Jr. [1861]. Mammalian taxicity of sssone herbicide. J Agn Food Chem 5:382-385
Gurther FA, od. [1962]. Residues of pesticides and other foreign chemicals in food and feeds. Vol, |. Secaucus, NJ:
Springer Verlag New York, [nc., p. 18.

NIOSH [1876). KK49000. Ethanol, 2-(2 4-dichlorophenoxy}-, hydrogen sulfats, sodium salt. In: Registry of toxic effects
of chemical substances, 1978 ed. Cindnnati, OH; U.S. Department of Health, Education, and Welfare, Public Health
Service, Canter for Diseass Control, National Inatitute for Occupational Safety and Health, DHEW (NIOSH) Publication
No. 78-181, p. 503.

Sine C, ed. {1991]. Sesone. In: Farm chemicals handbook ‘81, p. C273.
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Cresol (0-, m-, p-isomers)

CASnumbers _................................ 85-48-7 (o-isomer), 108-35-4 (m-isomer), 106-44-5 {p-isomar)
NIOSHREL ....... .ot rannan, 2.3 ppm (10 mg/m®) TWA
CurrentOSHAPEL .................00vivenn. .. 5 ppm {22 mg/m®} TWA [skin]
1988 OSHAPEL ..... .. ... ... ... ... e Same as current PEL
189319 ACGIHTLY ... .. ... .. e, 5 ppm (22 mg/m®) TWA [skin]
Description of Subetance . ..., .................. White crystals with a swest, larry odor.
LEL a0 F) . . s 1.4% {10% LEL{@3X*F), 1,400 ppm}
Orginal (SCPYIDLH _........................... 250 ppm
Basis for original {SCP}IDLH .................... The only quantiative acute inhalation toxicity dala available are
those cited by Patty [1953]. Patty [1863] reported that rats
exposed for § hours to a saturated conceniration of cresol
vapors survived the exposure [Smyth 1856]. The chosan IDLH
is based on the isomer with the highest vapor pressure, that of
o-cresol, which yigids a saturated concentration of 323 ppm at
25*C. The chosen IDLH appears 1o be consarvative because no
rats died as a result of this exposura which was for 8 hours.
Based on the mt oral LDy, of 207 mg/kg for p-cresol [Biofax 1969
cited by NIOSH 1876], an iDLH of 250 ppm is reasonable.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy LD,
Species Refersnce Route | (mg/kg) | {mg/kg) | Adjusted LD Derived value
Crescls
Rat Back et al, 1972 oral 1,454 | ----- 2,262 ppm 226 ppm
Mouge Back &t &l. 1972 cral 861 | ----- 1,33% ppm 134 ppm
Moupe Kuroki et al. 1382 oral T80 | - 1.182 ppm 118 ppm
o-Creapl
Rt Biofax 1969b oral 121 f --ee- 188 ppm 19 ppm
Rat Deichmann and Witherup 1544 oral 1,350 } ----- 2,100 ppm 210 ppm
Moune Gig Tr Prof Zabol 1%74 oral 44 |} ----- 535 ppm 54 ppm
m-Creaol
Rat Blofax 13%69a oral 242 | ----- 176 ppm 38 ppm
Rat Deichmann and Witherup 1944 oral 2,020 | ----- 3,142 ppm 314 ppm
Mouse Gig Tr Prof ZTabol 1974 oral g2 | ~---- 1,288 prm 125 ppo
p-Cresol
Rat Biofax 1$6%c oral 207 | ----- 322 ppm 312 ppm
Rat Deichmann and Witherup 1%44 oral 1,806 1 ~---- 2,800 ppm 280 ppm
Mouge gig Ir Prof Zabol 1974 oral v ] ----- 535 ppm S ppm
Otheranimaldate ................coivevunnnnens Fats sxposed to a saturated concertration of cresol vapors
{about 150 to 380 ppm} survived the exposure for 8 haurs
[Smyth 1858)].
Humandats . ...........iuiiiiieiiiiiniieas. None retevant for use in determining the revised IDLH.

Revised IDLH: 250 ppm [Unchanged]

Basie for revised IDLH: Based on acule inhalation tnxicity data in animals [Smyth 1856], the original IDLH for cresol
{250 ppm) is not being revised at this time.

REFERENCES:

1. Back KC, Thamas AA, MacEwen JD [1672]. Reciassification of materials listed as transportation health hazards.
Wright-Patterson Air Force Base, OH: 8570th Aerospace Medical Ressarch Laboratory, Report No. TSA-20-72-3,
pp. A-330 fo A-331.

127



NG LAGRN

10.

Cresol (0-, m-, p-isomers) (continued)
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. Biofax [1965b}. Data sheet 4-5/85. Northbrook, IL: Bicfax Industrial Bio-Test Laboratories, Inc.
. DBiofax {1969¢]. Data sheet 5-5/68. Northbrook, IL: Biofax industrial Bio-Test Laboratores, Inc.

Deichmann WH, Witherup S [1844]. Phenol Studies. Vi. The acute and comparative toxicity of phenol and o-, m-, and
p-cresaols for experimental animals. J Phamacol Exp Ther 80:233-240.

. Glg Tr Prof Zabel [1674]; 18(2):58-59 (in Russian),
. Kuroki K, Murakami Y, Osumi T, Kimura T {1882]. A study on acute toxicity of farmalin-guaracol. Kyushu Shika Gakkai

Zasshi {Jounal of the Kyushu Dental Sociaty) 36(6):932-938 (in Japanesas).

. NIOSH [1578). GOG4750. p-Cresol. in: Registry of toxic effects of chemical subslances, 1976 ed. Cincinnati, OH:

U.S. Department of Heaith, Education, and Weifare, Public Health Servics, Center for Diseass Control, National Institute
for Occupational Safety and Heatth, DHEW {NIOSH) Publication No. 78-1981, p. 353.

Patty FA, ed. [1963}. (ndustrial hygiene and toxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: Interacience
Publishars, inc., p. 1380,

Smyth HF Jr (1956}, Improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assec Q
17(2):129-188.
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Crotonaldehyde

CASnumber .................... .. et 123-73-9 {trans-isomer)

NIOSHREL ......... ... ... . iien. 2 ppm (6 mg/m?) TWA

CumentOSHAPEL ............................. 2 ppm (8 mg/mY) TWA

1988 OSHAPEL ....................... ... ... Samse as current PEL

1990184 ACGIHTLY . ... ... ... i 2 ppm {5.7 mg/m®) TWA

Descriptionof Substance ....................... Water-white liquid with a suffocating odor.

A 2.1% (10% LEL, 2,100 ppm)

Orginal (SCP}IDLH ....................c0ov...s 400 ppm

Basis fororiginal (SCPYIDLH .................... Tha chosan IDLH is based on the report by Rinehart [1967] that
8 1-hour exposure of 400 ppm is a lethal concentration for rats.

Short-iarm exposure guidelines .............. ... Nane developed

ACUTE TOXICITY DATA

Lethal concentration data:

LGy LG, Adjusted 0.5-hr Derived
Species Reference (ppm) {ppm) Time LC{CFY value
Aat Rinehart 1967 600 | ve--- in min 500 ppm (1.0] €0 ppm
Rat Rinehary 1%67 00| -ess- 400 i hr 712 ppm (1.78]) 71 ppm
Rat Skog 1%50 1,379 | ----- 30 min 1,375 ppm (1.0) 1318 ppm
Moune ten Berge et al. 19B5 51% | ----- 2 hr 1,647 ppm (3.17) 165 ppm
Rat Trofimov 1962 1,500 § --+-- 30 min 1,500 ppm {1.0) 150 ppm

*Note: Conversion factor (CF) was determined with "n” = 1.2 [ten Berge et al. 1866).

Otheranimal data ..................... . ... RDy, (mouse), 3.53 - 4.88 ppm [Steinhagen and Barrow 1984).

Humandata ... ..... ... .. ... ... ... ... 0o Exposure to 4.1 ppm for 15 minuies was highly irritating to Lhe
nosa and upper respiratory tract and produced lacrimation in 30
seconds [Sim and Pattle 1857]. In another study, axposures (o
45 ppm proved very disagresabis after a few seconds, with
conjunctival imitation evident [Rinehart 1887).

Revised IDLH: 50 ppm
Baeis for revised IDLH: The revised IDLH for arotonaldehyde is 50 ppm basad on acute inhalation toxicity data in
humans {Rinehart 1887] and animals {Rinehart 1967).

REFERENCES:

1. Rinehart WE [1887]. The effect on rats of single exposures to crotonaldehyde vapor. Am Ind Hyg Assoc J 28.561-566.

2. Sim VM, Pattle RE [1957]. Effect of possible smog inftants in human subjects. JAMA 185:1908-1057.

3. Skog E [1850]. A toxicological investigation of lower aliphatic aldehydes. |. Toxicity of formaldehyde, acetaldehyds,
propionaldehyde and butyraidehyde; as well as of acrolein and crotonaldehyde. Acta Phamacol Toxicol 5:285-318,

4_ Stsinhagen WH, Barrow CS [1684)]. Sensory imitation structure-aciivity study of inhaled aldehydes in BEC3F1 and
Swiss-Webster mice. Toxicol Appl Pharmacol 72.485-503.

5. ten Berge WF, Zwart A, Appeiman LM [1986]. Concentration-time moriality response relationship of irritant and
syatematically acting vapours and gases. J Hex Mat 13:301-309.

6. Trofimav LV [1862]. Comparative toxic action of crotonaidehyde and butyraidehyde. Glg Tr Prof Zabol 6(0):34-40 (in
Rusaian).
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Cumene

CASnumber ...... . ... . ... ... .. ... 58-82-8
NIOSHREL . ... .. e, 50 ppm {245 mg/m®) TWA [skin]
CurrentOSHAPEL ... . ... ... ................ 50 ppm {245 mg/m®} TYWA [skin]
1989 0OSHAPEL .......... ... ... ... e, Same as cument PEL
19831084 ACGIHTLY .. ... ... ... ... ......... 50 ppm {248 mg/m®) TWA [skin]
DescriptonofSubstance ....................... Colorlesa liquid with a sharp, penetrating, aromatic odor.
N 0.9% {10% LEL, 900 ppm)
Original {8CPIIDLH ... ... ... ... it 8,000 ppm
Basisfororginal {SCPYIDLH . _.................. The chesen IDLH is based on the rat 4-hour LC,, of 8,000 ppm
[Smyth et al. 1851 cited by AIHA 1961].
Short-term exposure guidelines .. ................ None devaloped
ACUTE TOXICITY DATA
Lathal concentration data:
. | X o LC., Adjustad 0.3-hr Derived

Species Reference {ppm) {ppm} Time LC {CF) value
Rat Smyth et al. 1951 =0}  ==ass B.000 4 hr 16,000 ppm {3.9) 1,800 ppm
Mouse Werner et al. 1344 2,000 | veee- 7 hr 4,800 ppm {2.4) 480 ppm

Latha! doss data:
_ LDy LD,

Species Refarence Route | {mg/kg) | (mgkg) Adjusted LD Derived value
Mouge Sologab 1971 cTal 12,750 | ~e--- 17,85C ppm 1.785 ppm
Rat Wolf et al, 1556 oral 1,400 | svee- 1,360 ppm 1986 ppm

Otheranimaidata .............................. Daily exposures of rats {o 500 ppm for 5 months resulted in no

significant blood changes, akhough hyparemia and congestion
were noted in the lungs, liver, and kidneys [Clayton and Claylon
1881).

Humandata ................... ..o None relevant for use in delermining the revisad IDLH.

Raviesd IDLH: 900 ppm [LEL]

Basis for revised iDLH: Sasad on health considerations and acute inhalation toxicity data in animals [Clayten and
Claylon 1881; Smyth et al. 1951}, & velue of about 1,500 ppm wouid have been appropriate. However, the revised IDLH
for curnane is 900 ppm based striclly on safety considerations {i.e., being 10% of the Jower explosive limit of 0.9%).

REFERENCES:

1. AIHA [1981]. Cumena. In: Hygienic guide saries. Am Ind Hyg Assoc J 22:522-524.

2. Clayton GO, Clayton FE, sds. {1881]. Patty's industrial hygiene and taxicology. 3d rev. ed. Vol. 2B. Toxicology. New
York, NY: John Wiley & Sons, inc., pp. 3308-3310.

3 Smyth HF Jr, Carpanter CP, Wel CS [1851). Range-finding taxicity data: list 1V. AMA Arch Ind Hyg Occup Med
4:118-122,

4. Sologob AM [1871]. Experimentai study on substartiation of the hygienic standard values of metadiisopropylbenzol and
paradiisopropytbanzol in water bodies. Gig Sanit 38(8).18-21 (in Rusasian),

5. Wemer HW, Dunn RC, von Oettingen WF [1844] The acute effecls of cumens vapors in mice. J Ind Hyg Toxicol
26:264-2068.

6. Wolf MA, Rowe VI, McCollister DD, Hollingswerth RL, Oyen F [1856]). Toxicological studies of certain alkylated
bsnranes and benzens, Experimeants on laboratory animalas. AMA Arch Ind Health 14:387-398,
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Cyanides (as CN)

CASnumber .............. . ..., Varies

NMIOSHREL ...........cooiiiiiiiiiineinnn.n. 5 mg/m® (4.7 ppm} 10-minute CEILING

CurmentOSHAPEL __........................... 5 mp/m? TWA

1989 OSHAPEL ......... ... .. ...ievvevevinn... Same as cument PEL

19831884 ACGIHTLY .......................... 5 mg/im® TWA [skin]

Descriptionof Substance . ....._............., .. Varies

Criginal{SCP)IDLH ....... . ...t 50 mg/mt® (as CN)

Basie fororiginal (SCPYIDLH .................... Mo useful acutes inhalation taxicity data are available on which to

base the IDLH for cyanides. For this draft technical standard,
therefore, the chosen IDLH is based on an analogy with
hydrogen cyanide. According to ACGIH [1971], Patty (1963}
reported that hydrogen cyanide at 110 to 135 ppm (120 fo
150 mg/m™ might ba fatal to man after 0.5 to 1 hour or later, or
dangerous to life; 43 to 54 ppm (50 to 80 mg/m*) could be
tolerated for 0.5 to 1 hour without immediate or Iste effects [Flury
and Zemik 1831; Dudiey et al. 1842).

Short-term exposure guidelines . .. ............... None developed

ACUTE TOXICITY DATA

Lsthal doss data:

LDy, LD, Adjusted LD Dertved valus

Species Reference Routs | (mgXg) | (mg/kg) (as CN) (as CN)
NacHN

Sheep Burrows et al. 1978 oral 4 } ----- 15 mg/m’ 1.5 og/o’

Rat Harhold 1972 oral .44 ] ----- 22 og/m’ 2.2 mg/m?

Mammal Smyth =t al. 1969 oral 15  f e---- 56 mg/m? 5.6 og/m*

Rat Eterner 1979 oral a | ev--- 30 mg/m’ EN
HCN

Rabbit Barnes and Bltherington 1973 oral £ ] ----- 14 og/m' 1.4 mg/n’

Rat Gaines 1989 oral 0w ] --e-- 268 mg/m’ 2.8 my/m

Rat Lorke 1583 oral 5 | ----- 14 wg/o¢ 1.4 mg/m’

Mouse Shaehy and Way 1968 oral 8.5 | ----- 24 og/m® 2.4 mg/m*
Ph(ON)

Rat NRC 1953 ip. | ----- 100 141l mg/o? 14 my/e’
Humendets ... ...........ci . ivnrrrnirrnnrocens Absorption of the alkali cyanides in amounts as low as 50 to

100 mg from a single, Instantanecus dose may be followed by
immediats collapse and cessation of respiration [Clayton and
Clayton 1882]. it has been statad that aithough the fatal oral
doss will vary considerably, depending on whether of not food is
present in the siomach, it is probably in the order of 1 b 2 mgikg
[Clayton and Clayton). [Note: An oral dose of 50 to 100 mg of 1
to 2 mg/kg is equivalent to & 70-kg worker being exposed to
about 50 mg/m? (as CN} for 30 minutss, assuming a breathing
rata of 50 lters per minula and 100% absorpiion.)

Revised IDLH: 25 mg/m’* (as CN)

Basls for revised IDLH: No inhalation loxicity data are available on which to base an IDLH for hydrogen cyanide,
Therefors, the revised IDLH for cyanides is 25 mg/m® (a8 CN) based on acute oral toxicity data in humans [Claylon and
Clayton 1982},
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Cyanides (as CN) (continued)
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ACGIH [1971). Hydrogen cyanide. In: Documentation of the Threshold Limit Values for Substances in Workroam Air,
3rd edition. Cincinnati, QH: American Caonferance of Govermmental Industrial Hygienists, pp. 130-131.

Bames CD, EMherington LG [1973]. Drug dosages in laboratory animals: @ handbook. Berkeley, CA: University of
California Press, p. 209.

Burrows GE, Williams CE, Way JL [1878]. Antagonism of cyanide toxicity in sheep. Toxicol Appl Pharmacol 45:359-380
(Abstract of paper for Sevenleenth Annual Meeting of the Society of Taxicology, San Francisco, California, March 12-16,
1678).

Clayton GO, Claylon, FE eds. [1682]. Cyanides and nitriles. Patty's industrial hygiens and toxicology. 3rd rev. ed.
Vol 2C. Toxicology. Naw York, NY: John Wiley & Sons, inc., pp. 4845-4858,

Dudiey HC, Sweeney TR, Miller JW [1542]. Toxicology of acrylonitrile (vimyl cyanide). H. Studies of effects of daily
inhalation. J Ind Hyg Toxicol 24:255-258.

Flury F, Zemik F [1931]. Schadiiche gase dampfe, nebel, rauch- und staubarten. Berin, Germany: Verlag von Julius
Springer, p. 404 (in German).

Gainaes TE [1969]. Acute toxicity of pesticides. Toxicol Appl Pharmacol 14(3):515-534.

Lorks O [15883]. A new approach to practical acute toxicity testing. Arch Toxicol 54:275-287.

Marhold JV [1972]. Sbomik vysledku toxixologiekeha vysetreni latek a pripravku. Pragus, Czachosiovakia: Institut
Prumydlu, p. 13 (in Czechoslovakian).

NRC [1953]. Chemical-Biological Coordination Cenler review. Vol. 5. Washinglon, DC: National Academy of
Sciences, National Ressarch Council, p. 27.

Patty FA, ed. [1962), Industrial Hygiene and Toxicology, 2nd rev. ed. Vol. ||. Toxicology. New York, NY: Interscienca
Publishers, Inc., p. 1988,

Sheehy M, Way JL [1968). Effect of axygen on cyanide intoxication. lil. Mithridats. J Pharmacol Exp Ther
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Cyclohexane

CASnumber ...... ... ... ... ... ... . . .. ... 110-82-7

NIOSHREL ... ... ... ... ... ... ... . ..., 300 ppm {1,050 mg/m™) TWA

Curment QSHAPEL ............................. 300 ppm {1,050 mg/m®) TWA

1988 08SMAPEL ..........cocviiiiiiiii e, Same as current PEL

199319 ACGIHTLY ... ... ... ... 300 ppm {1,030 mp/m™) TWA

Descriptionof Subetance ....._................. Colortess liquid with a sweest, chioroformHike odor.

LEL .. e e 1.3% (10% LEL, 1,300 ppm}

Original (SCPYIDLH ....................ooov.... 10,000 ppm

Basis for original (SCP}IDLH .................... The chosen IDLH is based on a statsment by Patty [1863] that

12,600 ppm produced evidence of lethargy, narcesis, increased
raspiration rate, and convulsions in animals [Treon et al. 1843)
Alsc, AlHA [1963] reported that 8,300 ppm for 30 minutes
resulted in restiessnass, impaired coordination, and exhaustion,
but no narcosis or deaths in cats, rabbits, and pigs [Flury and

Zemik 1931].
Shortterm exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC., Adjusted 0.5-hr Derlved

Species Refersnce {ppm) {ppm} Time LC (CF) value
Mouse Lagarew 1929  {  ----- 17,142 2 hr 27,429 ppm (1.6) 1,743 ppm
Rabbit Trecn ot al. 19432 | ---=- 26,600 1 hr 33,250 ppm {1.25) | 3,325 ppm

Lethal dosa data:
LDy LD,

Specins Refersnce Route | {mg/kg) | (mg/ikg) Adjusted LD Derived value
Rat Ximura st al. 1871 oral 12,708 | ----- 25,410 ppm 2,541 ppm
Houge WPIRI 1974 oral 813 | ----- 1,626 ppm 163 ppm

Humandata .. ... ... ... ... ... . ..., None redevant for use in determining the revised IDLH.

Revised IDLH: 1,300 ppm [LEL]

Basie for revised IDLH: Based on heatth considerations ardd acute inhalation toxicity data in animals [Lararew 1529;

Treon st al. 1543], a value of about 3,000 ppm wouki have bean appropriate. However, the revised IDLH for cyclohexane

is 1,300 ppm based strictly on safety considerations (i.e., being 10% of the lower explosive limit of 1.3%).

REFERENCES:
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3. Kimura ET, Ebert DM, Dodge PW [1971]. Acute taxicity and limits of solvernt residue for sixtesn organic schvents.
Toxicol Appt Pharmacol 16:699-704.

4. Lazarew NW [1828]. On the toxicity of various hydrocarbon vapors. Arch Exp Pathol Pharmako! 143:223-233 {in

German). {From Treon JF, Cruichfield WE Jr, Kitzmiller KV [1943]. The physiological response of animals to

cyclohexane, methylcyciohexane, and certain derivatives of these compounds. [l. Inhalation. J 1nd Hyg Toxicol

25(B):323-347

NPIR] [1874]. ;?aw materials data handbook, physical and chemical properties, fire hazard and health hazard data.

Vol, 1. Organic solvents. Bethiehem, PA: National Printing ink Research institute, p. 17.

6. Patty FA, od, [1963)]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. [l. Taxicology. New York, NY: Interscience
Pubiighars, Inc., p. 1210.

7. Treon JF, Crutchfield WE Jr, Kitzmiller KV [1543]. The physiclogical responsa of animals to cyclohexane,
methyicyciohexana, and certain derivatives of these compounds. |, Inhafation. J ind Hyg Toxicol 25(8).323-347.
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Cyciohexanol

1988 OSHAPEL ........... ... ...l .
19931884 ACGIHTLY ... ...l

Orginal {SCPIIDLH .. ... e,
Baeis fororiginal (SCPYIDLH ....................

108-83-0

50 ppm {200 mg/m™) TWA [axin]

50 ppm (200 mg/m®) TWA

50 ppm (200 mg/m™} TWA [skin]

50 ppm (208 mg/m®) TWA [skin}

Sticky solid or coloress to light-yeHow liquid {above T7°F) with a
camphor-fike odor,

Unknown

3,500 ppm

No acyts inhatation toxicity dala are availabde on which {0 base
an IDLH for cycichexanol. The chosan (DLH, thersfore, has
bean egtimated from the rabbit orai LDy, of 2.2 t0 2.8 g/kg [Treon
et al. 1943 cited in Browning 1965). The chosen !DLH of

3,500 ppm {14.3 g/m*) is probably conservative, because the
lower end of the range of the LDy, values (i.e., 2.2 g/kg) has
been used to estimate the IDLH.

Short-term sxposure guidelines .................. None deveioped
ACUTE TOXICITY DATA
Lethal dose data:

LDy LD,

Species Reference Routs {mg/kg) {mgfkg} Adjusted LD Darived valus
Rar Bar and Griepentrog 1967 oral 2,060 ----- 3,458 ppm 346 ppm
Rabbit Tracn et al. 1343 ocral 2,200-2,600) ----- 1,693-4,365 ppm 169-437 ppm

Humandata . ... ....... ... .. ...t The estimated acceptable concantration for 8 hours was

reported in volunteers {o be Jess than 100 ppm [Neison et af.
1843].

Revised IDLH: 400 ppm
Basis for revised IDLH: The revised [DLH for cycichexanc! is 400 pprm based on acute oral toxicity data in animals [Bar
and Griepantrog 1967, Treon st at. 1943].

REFERENCES:

1. BarF, Griepentrog F [1967]. Die situstion in der gesundheitiichen beurteilung der aromaliscarungsmittel fir lebansmitted.
Med Emahr 8:282-251. [From ACGIH [1891). Cydobexanol. In: Documentation of the threshold limit values and
biological sxpasure indices, 6th ed. Cincinnati, OH: American Corderence of Govemnmental Industrial Hygienists,
pp. 337-358.]

2. Browning E [1085]. Toxiciy end metabokism of industrial scivents. New York, NY: Elsevier Publishing Company,

p. 387,

3. Neison KW, Ege JF, Ross M, Woodman LE, Silverman L {1943]. Sensory responsa to cerfain industrial solvent vapars.
4 Ind Hyg Tomicol 25(7):282-285.

4. Treon JF, Crutchfield WE Jr, Kitzmitier IV [1843]. The physiological response of rabbite to cyciobexane, methyl
cyciohaxane, end cestain derivatives of theas compounds. |. Oral administration end cutaneous application. J fnd Hyg
Toxicol 25(6):199-214.
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Cyclohexanone

CASnumber ....................ciiiiiiinnnnss 108-94-1

NIOSHEREL ...ttt raaan, 25 ppm {100 mg/m™) TWA [skin]

CurrentOSHAPEL ............................. 50 ppm (200 mg/mT) TWA

1989 OSHAPEL ........................0c..... 25 ppm (100 mg/m®} TWA [skin]

19931884 ACGIHTLY ... . ... .. iivviiiiit, 25 ppm (100 mg/m™) TWA [skin]

Descriptonof Substance ....................... Water-white to pale-yallow liquid with a peppemnint- or
acatone-like odor,

[, b 1.1% {10% LEL(@212*F), 1,100 ppm}

Original {(SCPIDLH ..........c...oivivennnnnns 5,000 ppm

Basis fororginal (SCP)IDLH ... . ... ......... The chosen [DLH is based on the statement by AIHA [1965] that

a 4-hour exposure of rats to 4,000 ppm did nat produce death
but 8,000 ppm caused anesthesia and death {Smyth 1858]. In
addition, Patty [16€3] reported that typical narcotic symptems
have been obsarved in guinea pigs exposed for 8 hours to
4,000 ppm {Specht et al. 1540].

Short-term exposurs guidelines .. .. .............. Nene devedoped

ACUTE TOXICITY DATA

Lethal concentration data:

LCg LG, Adjusted 0.5-hr Dwrived
Species Reference {ppm) {ppm} Time LC {CF} valus

Mouse Jupta et al. 187 F  -e--- 4, 706 1.5 hr] 6,776 ppm {1.4&4) £78 ppm
Rat NPIRT 1974 : s, 000 ----- 4 hr | 16,000 pp {2.0) | 1,600 ppam
Rat smyth 19%6 LCiset 4,000 | ~--ux 4+ bnr| s 000 pp= {2.00 800 ppm

Otheranimaidata . .............._.............. RDy, {mouse), 758 ppm [DeCeauriz ot al. 1881].

Humandata ............. ... ... ... it it has been reported that expoaure to 7% ppm for 3 ko 5 minutes

has resulted in pronouncad iTitation of the ayes, nose, and
throat [Nelson et al. 1843].

Revised {IDLH: 700 ppm

Baels for revised IDLH: The revised IDLH for cyciohexanone is 700 ppm bansed on acute inhalation toxicity data in
animais [Gupta et at. 1879; Smyth 1956].

REFERENCES:

1. AIHA[1865]. Cydohaxanone. In: Hygienic guide seres. Am Ind Hyg Assoc J 28:630-833.

2. DeCeauriz JC, Micillino JC, Bonnet P, Guenier JP [1681). Semsory imitation caused by various industrial aitborne
chemicals. Toxicol Left 9:137-143.

3. Gupta PK, Lewrenca WH, Tumer JE, Autian J [1975]. Toxicological aspects of cyciohexanone. Taoxicol Appd Pharmacol
49:525-532.

4. Nelson KW, Ege JF Jr. Ross M, Woodman LE, Silverman L [1843]. Semsory reaponsa to certain industrial solvent
vapors. J ind Hyp Toxicol 23(7):282-285.

5. NPIRI[1974]. Rew materisis date handbook, physical and chemical properties, fire hazard and health hazard data.
Vol. 1. Organic solvents. Bethiehem, PA: National Printing Ink Ressarch institule, p. 18.

8. Patty FA, od. [1863]. industrial hygiene and toxicology. 2nd rev. od. Vol. Il Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1767. ’

7. Smyth HF Jr [1856]. Improved communication: hygienic standards for daily inhalstion. Am Ind Hyg Assoc Q
17(2):120-188.

8. SpechtH, Miller JW, Valaer PJ, Sayers RR [1940]. Acute maponse of guinea pigs to the inhalation of ketone vapors.
Washington, DC: U.S. Government Printing Office, Federal Security Agency, L_S. Public Health Service, NiH Bulletin
176:1-66.
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Cyclohexene

CASnmumber ............ ... ...t 110-83-8

NIOSHREL ....... ... .. ... .. oo, 300 ppm (1,015 mg/m*} TWA

CurrentOSHAPEL ............................. 300 ppm (1,015 mg/m™) TWA

1989 OSHAPEL ........... e e Same as current PEL

18931984 ACGIHTLY .......................... 300 ppm {1,010 mg/m®) TWA

Descriponof Substance ....................... Colorless liquid with 8 sweet odor.

LEL . e Unknown

Orginal (SCPJIDLH . .................0vinnnn. 10,000 ppm

Basis fororginat (SCPYIDLH __.................. Because very little data are available conceming the effects

produced by acute inhalation axposure to cyclohexene, the
chosen IDLH is based on an analogy with cyclohexane which
has an iDLH of 10,000 ppm.

Short-tsrm sxposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Ly LC,, Adjusted 0.5-hr Derived
Specles Referencs {ppm) (ppm} Tima LC {CF) value
Mouse Lazarew 192% ] -=-=- 13,196 Z hr 21,134 ppm 2,111 ppm
Otheranimaldata ... ... .... ................ A chronic inhalation study (8 hours/day, 5 days/week for

& months) in rats, guinea pigs, and rabbits at concentrationa of
150, 300, and 600 ppm showed that although significant
increases in alkaline phosphatase occurred in all three groups,
most of the hematologic parameters measured were within
normal limits [Laham 1876].

Humandats .................. ...ccociiinenn. None relevant for use in determining the revised IDLH.

Reviesd iDLH: 2,000 ppm
Basls for revised IDLH: The revised IDLH for cydohexene is 2,000 ppm based on acute txicity data in animals
[Laxarew 15928]. This may ba 8 conservative value due to the lack of relevam acute toxicity data for workers.

REFERENCES:
1. Laham S [1678). Inhalstion toxicity of cyclohwcene (Abstract #152). Toxicol Appl Pharmacol 37{1):155,

2. Lazarew NwW [1928]. On the toxicity of various hydrocarbon vapors. Arch Exp Pathol Pharmakol 143.223-233
(translatad).
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Cyclopentadiene

CASnumber ................iiiiiiniinnnnnnnn. 542-52-7

NIOSHREL ........ 0oty 75 ppm (200 mg/m®)} TWA

Cument OSHAPEL ..............c.oiinienn.... 75 pprm (200 mg/m®) TWA

1989 OSHAPEL .................c.. ... e Same as cument PEL

19031984 ACGIHTLY ... ... ... ... ... ... ... 75 ppm {203 my/m™) TWA

Descriptionof Substance . ...................... Colortess hiquid with an imtating, terpene-like odor.

LEL .. o i e e e Unknown

Original (SCP}IDLH _.......................chns 2,000 pprm

Basis fororiginal (SCPYIDLH .................... The chosen IDLH is based on the statement by Deichmann ari
Gerarde [1966] that 4 of € rats died from a 4-hour exposure to
2,000 ppm [Srryth et ai. 1954].

Short-tsrm exposure guidelines ... ..., ............ None deveioped

ACUTE TOXICITY DATA

Lethal concantration data;

LCyp LC, Adjusted 0.5-hr Darived
Species Reference {ppm) {ppm) Time LC (CF}) value
Rat Shashkina 1965 14,192 e---- 2 hr | 22,651 ppe {1.6) 2,269 ppm
Nouse Shaghkina 1965 5,090 f ----- 2 hr 8,146 ppm {1.6) 815 ppm
7Y Smytn et al. 1954 LCp: 2,000 ----- & hr 4,000 ppm (2.0) 400 ppm
Humandate ...... ...t None relevant for use in determining the revised 101 H.

Revised IDLH: 750 ppm

Basis for reviesd IDLH: The revised IDLH for cyclopentadiens is 750 ppm based on acute inhalation toxicity dala in
animals {Shashiina 1965). [Nole: it was decided to use the 2-hour lethal concentiration data in mica rather than the
4-hour isthal concentration dala in rats so as not to magnify the conservatism already present in the commection factors.]

REFERENCES:

1. Deichmann WB, Gerarde HW {1968]. Table 48, Acute toxicity of hydrocarbons. In: Taxicology of drugs and chemicals.
News York, NY: Academic Press, InG., p. 734,

2, Shashkina LF [1965]. Muateriss for substantiation of maximum penmissible conceritration of cyclopentadiene and of its
dimar — dicyclopentadiens — in the atmoaphers of industris! premises. Gig Tr Praf Zabol 5(12):13-18 (in Rusaian),

3. Smyth HF Jr, Carpenter CP, Weill C5, Poxzani UC [1554]. Range-finding toxicity data: list V. AMA Arch ind Hyg Occup
Med 70:61-88.
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CASnmumber ... .. ... ... ... ... ... .. S4-75-7

NIOSHREL ... ... ... . ... ... .. e 10 mg/m® TWA,

Curment OSHAPEL ............................. 10 mgm® TWA

1988 OSHAPEL ........... ... Same as current PEL

19931994 ACGIHTLY ... .. ... 10 mg/m® TWA

Description of Substanee ....................... White o yellow, crystalline, odorless powder,

LB, i e Noncombustible Solid

Originat {SCP}IDLH ... .............ccovuiv.... 500 mg/m®

Basis fororginal (SCPYIDLH .................... The chosen IDLH has been estimated from oral data, because

na useful data on acule inhalation toxicity are availabla. NIOSH
[1876] cited a dog oral LDy, of 100 mg/kg [Seabury 1963].
Dudley and Thapar {1972] estimated that the LD,, for humans

was between B0 and BOO mg/kg.
Short-tarm expoaure guidelines .................. None deveioped
ACUTE TOXICITY DATA
Lathal dose deta:
LDy LD,

Species Reforence Routs | (mg/kyg} | (mg/kg) Adjusted LD Derived value
Hamster JCabral et al. 1979 oral 500 | esaes 3,500 mg/m is0 mg/mt
Dog Seabury 1363 oral 100 seees 00 mg/m 70 mg/m?
Mouae Benczuk and Pogorzelska 1230 oral 347 | eeee- 2,423 mg/mt 243 mg/m?
Rat Sine 1993 oral 69% [ ceee- 4,893 og/m? 439 mg/m’

Humendata ...................000 i it has been reparted that the lethal omal dose ranges from 80 to

800 mg/kg [Dalgaard-Mikkeisan and Poulsen 1962; Dudley and
Thapar 1872]. {Note: Oral doses of B0 to 800 mg/kg are
equivalent to a worker being exposed to about 3,700 to

37,000 mg/m? for 30 minutea, assuming a breaihing rate of

50 liters per minute and 100% absorption.)

Revised IDLH: 100 mgm?®

Basis for revised IDLH: No inhalation toxicity data are available on which to base an iDLH for 2,.4-D. Therafore, the
revised IDLH for 2,4-D is 100 mg/m? based on acute orat toxicity data in humans {Dalgaard-Mikkeisan and Poulsen 1962;
Dudley and Thapar 1972} and animala [Seabury 1563). This may be a consarvativa value due to the [ack of relevant
acute inhalation toxicily data for workers.

REFERENCES:

1.

Cabral JRP, Raitanc F, Moliner T, Bronczyk S, Shubix P [1979]. Acute toxicity of pesticides in hamsters. Toxical Appl
Pharmmacol 48:A192 {Abatract).

2. Dalgaard-Mikkeisen SY, Poulsen E [1962]. Toxicology of herbicides. Pharmacol Rev 14:225-250.
3
4, NIOSH [1876]. AGEBA250. Acetic acid, (2.4-dichlomphenoxy)-. In: Registry of toxic sffects of chemical substances,

Dudley AW Jr, Thapar NT [1872]. Fatal human ingestion of 2,4-D, a common herbicide. Arch Pathot §4:270-275.

1676 ed. Cincinnatt, OH: U.S. Department of Health, Education, and Welfare, Public Health Servica, Center for
Disease Control, National insttute for Occupational Safety and Health, DHEW (NIOSH) Publication No, 78-191. p. 21.
Seabury JH [1963]. Toxiaty of 2,4-dichlorophenoxyacatic acid for man and dog. Arch Erviron Health 7:202-200.
Senczuk W, Pogorzelska H [1680]. Budowa chemiczna a toksykodynamiczne wlasciwoasd pochodnych kwasow
fenoksykarboksylowych. Roczniki Panstwowego Zakiadu Higieny 31:373-377 (in Polish}.

Sina C, ed. [1893}. 2,4-D. in: Farm chemicals handbook '83, p. C102.
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CAS number
NIOSH REL

Current OSHA PEL
158% OSKA PEL

Short-tarm exposure guidelines .. .............. ..

ACUTE TOXICITY DATA

DDT

50-20-3

0.5 mg/m?® TWA,; NIOSH considers DDT to be a potential
occupational carcinogen as defined by the OSHA carcinogen
policy [20 CFR 1990].

TWA 1 mg/m* TWA [skin]

Same as cumment PEL

TWA 1 mg/m® TWA [skin]

Colorless crystals or off-white powder with a slight, aromatic
odor.

Unknowr .

No Evidence ["Note; "Effactive” IDLH = 500 mg/m® — see
discussion below.]

The avaiiable toxicological data show no evidence that an acute
exposure to a high concentration of DDT would impede escape
of cause any irrevarsible haalth effacts within 30 minutes.

AlHA [1959] reported that the concentration immadiately
hazardous to life is "probably unobtainable," and that DDT has a
low order of ecute toxicity by inhalation. For this draft technical
standard, therefore, respirators have been selected on tha basis
of the assigned protection factor afforced by sach device.
However, for some particulata substances for which no evidence
of an IDLH exists, the determination of allowabis respiratory
protection based on protection factors may result in the
assignmant of respirators for concentrations that are not fikety to
be encourtersd in the occupational anvironmant. Therefore, for
alt such particulate substances it has been arbitrarily determined
that only the "most protective™ respirators are psmitted for use in
concentrations exceeding 500 x the OSHA PEL: in the case of
DDT, 500 x the OSHA PEL of 1 mg/m? is 500 mg/m®.

None developed

Lethal dose dats:
LDy LD,

Species Raferencs Route } (mgkg) | (mg/kg) Adjusted LD Derived vaiue
Rabbit RAPCO 1966 oral a0 | ---e- 1,780 og/m? 175 mg/m*
Rat Kenagmn 1579 oral B?T ] ----- £09 mg/m? 6l mg/m?
Rat Lehman 1951 oral 250 § ----- 1,750 mg/m! 175 mg/o?
Mouse Spencer 1953 gral 135 | ----- 945 mg/m? 85 mg/m?
G. plg Truhaur et al. 1974 oral 150 | ----- 1,050 mg/m’ 105 mg/o’
Huomandeta .............cc0iiiiiiameianoronnns Exposure of volunteers to 423 mg/m? for periods of 1 hour/day

for § days has been reported to only cause eye imitation [Neal et
al. 1854]. it has been reported that 500 mgfkg Is the lethat orat
dose [Windholz 1883} [Note: An oral doss of 500 mg/Xg is
equivalent to a 70-kg worker being exposed to about

23,000 mg/rm® for 30 minutes, assuming @ breathing rate of

50 liters par minute and 100% sbsorption.]

Revised IDLH: 500 mg/m*
Baels for reviesd IDLH: The revised IDLH for DCT is 500 mg/m? based on acute muxicity data in humans [Neal et al.
1944; Windholz 1883]. This may be & conservative value due to the lack of relevani acute toxicity data in humans
exposed to concentrations above 423 mg/m?. [Note: NIOSH recommends as part of ils carcinogen policy that the "most
protective” respirators be worn for DDT at concentrations above 0.5 mgim®)
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DDT {(continued)

REFERENCES:

1.

AAPCO {1966). Pesticide chamicals official compendium. Association of the American Pesticide Control Officials, inc.,
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20:433-434,

Kenaga EE [1979]. Acute and chronic toxicity of 75 pesticides to varicus animal species. Down to Earth 35:25-31.
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Part il. Pesticides. Section 111, Subacute and chranic toxicity. Q Bulletin Assoc Food Drug ON U5, 75:122-133.
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Decaborane

CASnumber ............. ... .. ... e, 17702-41-9
NIOSHREL ........ ... ... ... iiii.... 0.3 mg/m? (0.05 ppm) TWA, 0.8 mg/m’ (0.15 ppm}) STEL {skin]
CurmentOSHAPEL ......................vuvns 0.3 mgim® {0.05 ppm} TWA {skin]
1988 OSHAPEL .......... ... 0.3 mg/m® (0.05 ppm} TWA, 0.8 mg/m® (0.15 ppm}) STEL [akin]
11984 ACGIHTLY ... ... .. ...l 0.25 mg/m® (0.05 ppm) TWA,
0.75 mg/m? (0.15 ppm) STEL [skin]
Description of Subetance .................,..... Coleress to whita crystailine solid with an intenge, bitler,
: chocolate-like odor.
5 Unkngawn
Original (SCPYIDLH ... ..o inennens 100 mg/m?
Basis for original {(SCPYIDLH .................... The chosen IDLH is based on the statement by [LO [1571] that
the 4-hour LC,, was 122 to 230 mg/m® for small animals.
Short-term exposure guidelines .................. None developed
ACUTE TOXICITY DATA

Lathal concantration data:

Adjusted 0.5-hr Derlved

Speties Reference LCy, LC,, Time LC (CF) value

Rat Schechter 1958 276 mgfm!] eee-a 4 hr 552 mg/e (2.9} 55 mg/m’

MouBe Schechter 1958 72 mg/m' | -ee-- 4 hr 144 mg/m' {2.0) 14 mg/m?

Mousa Svirbaly 1954 _ 144 mg/m? | --e-- 4 hr 280 mg/m* (2.0} 29 mg/m?
Humandata . ... ...... ... ..o None relevant for use in determining the revised (DLH.

Revised IDLH: 15 mgim®
Basls for revised IDLH; The revised (DI H for decaborane is 15 mg/m® based on acate inhalation toxicity data in animals
{Schechter 1958].

REFERENCES:

1. IO [1971]. Boron hydrides. In: Encyclopaedia of occupational heatth and safety. 2nd ed. Vol. | (A-K). Genava,
Switzerland: International Labour Office, p. 206.

2. Schechter Wil [1858]. Texicity of high energy fuels. AMA Arch Ind Heallh 17:362-386.

3, Svirbely JL {1854]. Acute toxicity studies of decaborane and pentaborane by inhalation. AMA Arch Ind Hyg ODecup Med
10:208-304,
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Demeton

CASnumber ... ... ... ... ... ... ... ... ... B0E5-48-3

NIOSHREL ..............ciiiiiiiiiiiina... 0.1 mg/m® TWA [skin]

CurrentOSHAPEL . ..........................0. 0.1 mg/m* TWA [skin]

1988 QSHAPEL ... .. ... ... ... .............. Same as current PEL

1993194 ACGIHTLY ... ... ... ... il 0.11 mg/m* (0.01 ppm) TWA [skin}

Descriptionof Substancs ....................... Amber, aily liquid with a sulfur-like odor.

LEL. . o e e Unknown

Orginal {SCPYIDLH . ........................... 20 mg/m?

Basle for original {SCPYIDLH .................... No useful data on acute inhalation taxicity are available on which

to base the IDLH for demeton. The chosen IDLH, therefare, has
been basad on an analogy with parathion which has an [DLH of

20 mgh,
Short-term sxposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethai concentration data:
Adjusted 0.5-hr Derived

Species Reference LCy LC,, Time LC{CF} vaiue
Rat Izmerov et al, 1982 = |  ----s 15 mg/m? 4 hr 30 mg/m* (2.0} 3.0 ng/m?
Cat Izmerov =t al. 1982 0 | --ens 15 mg/m’ 4 hr 30 mg/m* (2.0) 3.0 mg/m*

Lathal dose data:
LD, LD,

Species Reference Route { (mg/kg) | {mg/kg) Adjusted LD Derived value
Rabbit Gurevich et al. 1962 oral | ----- 3] 3% mg/m! 3.5 mg/m’
Mouse Rosival et al. 1958 oral | ----- 7.85 1 £5 mg/m’ 5.5 mg/m'
Rat Schafer 1972 oral | ----- 1.7 12 mg/m? 1.2 mg/m?

Otheranimaldata .. ..., .. .. .. ... ............. In a subchronic inhalation study, no signs of iliness resuited from
the first day of exposure to 3 mg/m® for 2 hours, tremors wete
noted on the second day, lacrimation and more severa framors
on the third day, and 10 of the 17 rats died during the fourth day
[Deichmann and Rakoczy 195:} It has been reported that the
acute oral and dermal toxicity of demeton in mammals is
approximately the same as that of parathion; the American
Conferance of Governmental Industrial Hygienists TLV for
demetan is based on an analogy to parathion [ACGIH 1991].

Humandate ...................... ... ..l None relevant for use in determining the revised IDLH.

wh

Revised IDLH: 10 mgim?
Baais for revised IDLM: The revised IDLH for demeton is 10 mg/r based on an analogy with parathion [ACGIH 1991)

ich has a revisad IDLH of 10 mgim.

REF
1.

@ th W

ERENCES:

ACGIH [1981]. Demeton. In: Documentation of the threshold limit values and b-olo%‘m exposure indicas. 6th ed.
Cincinnati, OH: American Conference of Govemnmsntal Industrial Hygienists, pp. 385-386.
Deichmann WB, Rakoczy R [1955). Toxid%gnd mechanism of action of systax. AMA Arch ind Health 11:324-331.
g?(rae}vgg\f‘ Sa&eleyin NE, Lubatsky KZ [1962]. On the question of toxicity of a new defoliant folex. Gig Sanit

it ¥ibe in Russian}.
[zmerov NF, Sanotskg 13/. Sidorov KK ‘19521. Toxicometric parameters of industrial toxie chemicals under single
exposure. Moscow, Russia: Centrs of Intemationai Projects, GKNT, p. 52. . )
Rosival L, Seleckg FV, Virbovsky L 5‘[958]. Akutna experimanialna otrava organcfosforavymi insekticidmi. Sratisiaveke
Lekarske Listy 38:151-16C (in Cz s[ovakia% .
Schafer EW [1972]. The acute oral toxicity of 369 pesticidal, pharmaceutical and other chamicals to wild birds. Toxicol
Appl Pharmacol 21:315-330.
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Diacetone alcohol

CASnumber ............. .. ..., 123-42-2

NIOSHREL ..., 50 ppm (240 mg/m™) TWA

Current OSHAPEL ............................. 50 ppm (240 mg/m®} TWA

1989 08HAPEL ............cocotviinninninnns Same as cumrent PEL

9931884 ACGIHTLY ... ... ... ..., 50 ppm {238 mg/m*} TWA

Descriptionof Substance . ...................... Colorless liquid with a faint, minty odor.

LEL. . e, 1.8% (10% LEL, 1,800 ppm)

Orginal (SCP}IOLH _...................ccv .t 2,100 ppm

Basis fororginal (SCP)IDLH ........ .. ........ The only acuie inhafation toxicity data available on which to bese

an IDLH for diaceione alcohol is the statarment by Patty [1563]
that animals exposad for 1 to 3 hours to 2,100 ppm axhibited
reslessness, irrilation of the membranes, excilament, and iater
somnolence [Gross as cited by Lehmann and Flury 1543]. The
chosen IOLH is obviously conservative.,

Short-term exposure guidelines .................. None developed
ACUTE TOXICITY OATA
Lethal dose data:

LDg LB,

Species Raference Route { (mg/kg) 1 {mg/kg) Adjusted LD Dertved value
Rat Smyth and Carpenter 1%48 oral 4000 | -e--- 5,757 ppm 580 ppm
Rabbit Walton st al. 1928 oral 4,653 | -ase- 6,743 ppe 674 ppm
Mouse Wenzel and Koff 1956 oral 3,850 | ----- 5,725 ppm 5731 ppm

Otheranimaidata .............. ... ... ... ..., Animais sxposed for 1 {o 3 hours to 2,100 ppm exhibited

restlessness, irrilation of the mambranes, exciternent, and later,
somnolence [Lehmann and Flury 1943],

Humendata ... ........ R, it has been reported that eye imitation appeared in volunteers

exposed for 15 minutes at 100 ppm [Silverman et al. 1845).

Revised IDLH: 1,800 ppm (LEL}

Basis for revised IOLH: Based on heafth considerations and acude inhalation toxicity data in animals [Lehmann and
Flury 1943}, a value of about 2,000 ppm would hava been appropriata, However, the revissd iDLH for digcetone aicohol
is 1,800 pprn based strictly on aafety considerationa (i.e., baing 10% of the lower expiosive limit of 1.8%).

REFERENCES:

1.
2

s

Gress E 7], Unpublished, [From Lehmann KB, Flury F, eds, [1643]. Toxicology and hygiene of induatrial solvents.
Translated by E. King and H.F. Smyth, Jr. Baltimora, MD: Wiliiams & Wilkins Company, pp. 245-246 ]

Lehmann KB, Flury F, eds. [1943]. Taxicology and hygiene of industrial sotvents, Translated by E. King and

H.F. Seyth, Jr. Baltimore, MD: Williams & Wilking Company, pp. 245-248,

Patty FA, ed. [1983]. Indusirial hygiene and toxicology. 2nd rev. d. Vol. il. Toxicology. New York, NY: interscience
Publishers, Inc., p. 1752,

. Silverman L, Schulte HF, First WA [1645]. Further studies on sensory response to cartain industrial solvenl vapors. J

Ind Hyg Toxicol 28:282-268.

Smyth HF Jr, Carpenter CP [19448). Further sxperience with the range-finding test in the industrial toxicology laboratory.
J Ind Hyg Toxieol 30(1):63-68.

Walon DC, Kehr EF, Louvenhart AS (1828). A comparison of the phermacoiogical action of diacstons alcohol and
acetone, J Pharmacol Exp Ther 33:175-183.

. Wengel DG, Koft GY {1656]. Anticonvulsant propartiss of some aticykdiols, alkyidiones and related compounds. J Am

Pharm Assoc, Scientific Edition 45(10):865-672.
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Diazomethane

CASNUmber ............... .. ciii 334-88-3

NIQSHREL ........... ... iiiannnn.. 0.2 ppm (0.4 mg/m*} TWA

CurrentOSHAPEL .........................u00. 0.2 ppm (0.4 mg/m® TWA

1989 QSHAPEL ........ .. .. ... Ll Same as current PEL

1993194 ACGIHTLY _... ... . ... ............ 0.2 ppm {0.34 mg/m™ TWA

Descriptionof Substaniece .................,..... Yellow gas with @ musty odor.

LB . it i et Unknown

Orginal{SCPYIDLH .. .......................... 2 ppm .

Basls fororiginal {(SCPYIDLH . ................... The onty available acute inhalation toxicity data conceming
diazomethane is the staterment by Paity [1963] that a 10-minute
expasure to 175 ppm was lethal for cats [Flury and Zemik t1831].
This concantration is obviolsly too high for an IDLH.

ACGIH [1871] reported that the toxicity of diazomethane seems
comparabie to that of phesgene. Therefore, the chosen IDLH is
based on an analogy with phosgene, which has an IDLH of
2ppm.

Short-term sxposure guidelines .................. None devsioped

ACUTE TOXICITY DATA

Lathai concentration deta:

LCx LC.. Adfusted 0.3-hr Derived
Species Reference {ppm} (ppm} Time LC (CF} value
cat Marhold 1586 175 | eee-- 16 min | 121 ppm {8.6%} i2 ppm

Otherenimaidata ............................t. It has been suggested that the toxicity of dlazomethane is

comparable to that of phosgene, passibly because
diazomethane is a strong methylating agent [Potts et al. 1843].
Humandata .................ooiiiini i, Nore relevant for use in determining the revised [DLH.

Ravisad IDLH: 2 ppm [Unchanged]

Basis for reviesd IDLH: Based on an analogy to phosgena [Polts et al. 1549] which has an IDLH of 2 ppm, the original
IDLH for diazomethane of 2 ppmt is not being revised at this time.

REFERENCES:

1. ACGIH [1971]. Diazomethana. in: Documantation of the threshold limit values for subatances in workroom air. 3rd ed.
Cincinnati, OH: American Confarence of Governmantal Industrial Hygienists, pp. 71-72.

2. Flwy F, Zemik F [1831). Schidliche gase dampfe, nebel, rauch- und staubarten. Bertin, Germany: Verlag von Julius
Springer, p. 420 (in Gemman).

3. Marhold J [1086]. Prehled Prumysiove Toxikologie, Organicks Latky. Prague, Czechosiovakia: Avicenum, p. 496 (in
Crechoalovakian).

4. Patty FA, ad. {1983]. Industrisl hygiens and toxicology. 2nd rav. ed. Vol. Il. Toxicology. New York, NY: [nterscience
Publishers, inc., pp. 540, 2214,

5. Pofta AM, Simon FP, Gerard RW [1848). The mechanism of action of phosgens and diphosgene. Arch Biochem
24:320-337.

144



Diborane

CASpumber ................ ... ... ..., 19287-45-7

RIOSHREL ........... ..ot 0.1 ppm (0.1 mg/m’') TWA
CummemtOSHAPEL ............................. 0.1 ppm (0.1 mg/m?) TWA

1989 0SHAPEL ........ ... ... v Same as current PEL

1983184 ACGIHTLY . .......... ... ... . e, 0.1 ppm (0.11 mgim®) TWA
Descriptionof Substance . ...................... Colorless gas with a repulsive, sweet odor,
LEL. . et 0.8% (10% LEL, 800 ppm)

Orginal (SCPYIDLH ... ................. e 40 ppm

Basie for original (SCP}IDLH ...._............... The chosen IDLH is based on the statement by ACGIH [1971)

that Jacobson and Lawson [1982] found the rat 4-hour LGy, to be
40 or 80 ppm, depending on the age or atrain of rats used.
Short-term sxposure guidelines . ......... ..., ... None daveloped

ACUTE TOXICITY DATA

Lathal concentration data:

LG LG, Adjusted 0.5-hr Derived
Species Reference {ppm} {ppmy) Timea LC (CF) value
Rat Adamg 1964 40 § ----- 4 br 80 ppm (2.0) B.C ppm
Mouse Jaccbeon and Lawson 1962 29 } ---s=- 4 hr 58 ppm (2.0) S.8 ppm
Rat Jacoehaon and Laweon 1962 40- 80 | ee--- 4 hr 80-1€60 ppm {2.9) 8.0 ppm
Rat Krackow 1553 15%-181 | ----- 15 min §126-143 ppm (¢.79) | 13-3I4 ppm
Dog Kunkel et a&%. 1986 |  ----- 12§ 2 hr 200 ppm (1.6} 0 ppm
Hamater |Stumpe 1960 | e---- 50 B hr 125 ppm (2.5} 13 ppm
Humandata ......................... .. None relevant for use in determining the revised IDLH.

Revised IDLH: 15 ppm

Basis for revised IDLH: The revised |IDLH for diborane is 15 ppm based on acute inhalation toxicity data in animals
[Krackow 1953).

REFERENCES:

1. ACGIH [1871). Diborane. In: Documeniation of the threshold limit values for substancas in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Governmentsl industrial Hygienists, p. 72,

2. Adams RM, ed, {1964]). Boron, metalio-boron compounds and boranes. New York, NY: John Wiley & Sons, Inc., p. 683,

3. Jacobson KH, Lawson LH [1962]. The eflect of age or weight on the toxicity of diborane, Toxicol Appl Pharmacol
4.215-219,

4. Kmackow EH [1853). Toxicity and health hazards of boron hydrides. AMA Arch Ind Hyg Occup Med 8:335-339.

5. Kunkei AM, Murtha EF, Olernus AH, Stabile DE, Saunder JP, Wilis JH [1856). Some pharmacologic effects of
diborane. AMA Arch ind Health 13.348-351.

6. Stumpe AR [1860). Toxicity of diborne in high concentrations. AMA Arch ind Health 21:518-524.
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Dibutyl phosphate

CASNMUMber ................ ... ... 107-66-4

NIOSHREL ..........c¢coiiiiiiiiini e, 1 ppm (5 mg/m* TWA, 2 ppm {10 mg/m®} STEL
CurrentOSHAPEL ........................0u... 1 ppm {5 mg/m®} TWA

1988 O0BHAPEL .........o.ooiiieiiieits 1 ppm {5 mg/m®} TWA, 2 ppm {10 mg/m® STEL

199349 ACGIMTLY ... ... ... o . 1 ppm {8.8 mg/m?} TWA, 2 ppm (17 mg/m®) STEL
Descriptionof Subetance ....._ ................. Pale-amber, odorless liquikl.

L. . e s Unknown

Orginet (SCPYIDLH ....................oooo... 125 ppm

Basis fororiginal {(SCPYIDLH .................... No data on acule inhalation foxicity are avaitable on which to

base an I0LH for dibutyl phosphate. Therefore, the chosen
iDLH is based on an analogy with tributyl phosphata which has

an IDLH of 125 ppm.
Short-term exposure guidelines . ................. None deveioped
ACUTE TOXICITY DATA
Animaiorhumandata .......................... None reievant for use in determining the revised (DLH,

Revissd IDLH: 30 ppm
Baeis for revised IDLH: Dus to the Jack of relevant acute toxicity data, the revised IDLH for dibutyl phosphate is 30 ppm
based on an analogy to tributyl phosphate which has a revised (DLH of 3¢ ppm.
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CAS number

NIOSH REL
1985 OSHA

Description

LEL(@456°F)
Original (SCP} IDLH
Basin for original {SCP) iDLH

Dibutyl phthalate

PEL

19931994 ACGIH TLV

ofSubetance .......................

Same s curent PEL
5 mg/m® TWA
Coilorless to faint-yellow, oity liquid with a slight, aromatic odar.
0.5% (10% LEL(@456°F), 32,700 mg/m™)
2,300 mg/m?

Because dibutylphthalate has a very low toxicity, the available

toxicological dala contains no svidence of an 1DLH for it.
Therefore, the chosen IDLH is basad on an analogy with
dimethylphthalate, which has an IDLH of 8,300 mg/m’.

Short-term exposure guidslines . ................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr | Dertved value
Specles Reference LCy LC,, Time LC (CF)
Rat Antonyuk and Aldyreva 1573 4,250 mg/m*|  ----- ? ? ?
Mouse Izmerov et al. 1982 15,000 mg/mip  -ee-s 2 hr 40,000 mg/m* (1.8] 4,000 mg/m’
Lethal dose data:
LDy LD
Speacies Raference Route | (mg/Mg) | (ma/kg) Adjusted LD Dwrived value
Mouse Antonyuk 1963 oral 5,289 | -v-a= 37,0231 mg/m 1,702 og/m®
Rat Sine 19%3 oral B, o000 | ----- 56,000 mg/m E,600 mg/m’
G. pig Timofesvgkaia =t al. 1580 oral 10,000 | ----- 70,000 mg/m 7.000 mg/m?
Humandata .............. .. .o None relevant for use in detemyining the revised IDLH.

Revised IDLH: 4,000 mgim®
Basis for revised IDLH: The revised IDLH for dibutyl phthalate is 4,000 mg/m® based on acute inhalation toxicity data in
animals {lxmerov at al. 1882]. [Note: Due to its low volatility, this concentration could only be reached at slevated

temperatures o # the liquid droplets become airbome as in a mist.]

REFERENRCES:

[ Y

of industrial premizas. Gig Tr Prof Zabol 77(8):26-30 (in Russian).
3. izmerov NF, Sanotsky 1V, Sidorov KK [1882]. Toxicometric parameters of industris! toxic chemicals under single
exposure. Moscow, Russia: Centre of inlematicnal Projects, GKNT, p. 44.

o~

Gig Tr Prof Zabol 24{3):25-27 (in Russian).
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o-Dichiorobenzene

CASnumber ...............c.co i 95-50-1

NICSHREL ... ... ... i i niann. 5C ppm (300 mg/m?®} CEILING

CurremtOSHAPEL ... ....... ... ................ 50 ppm {300 mg/m®) CEILING

1909 0QSHAPEL ......... ... ... ... Same as current PEL

19801994 ACGIHTLY . ... ... ... ............. 25 ppm {150 mg/m®) TWA, 50 ppm (301 mg/m®) STEL
Descripdonof Substanes . .. ... ... ... ......... Coloriess o paie-yaliow jiquid with a pleasant, aromatic odor.
LEL. . o i i e 2.2% (10% LEL, 2,200 ppm}

Orginal{SCP}IDLH . ... ... .................... 1,000 ppm

Baels for originel (SCPIDLH _................... Tha chesen IDLH is based on the statement by ACGIH [1871)

that 1,000 ppm was fatal {o guinea pigs after 20 hours
[Browning 1953). ACGIHH {1971] also reported that Cameron
et ai. [1937] found Jiver damage in animals afer exposure fora
few haurs at 50 to BOO ppm.
Short-term exposure guidelines .. .. .............. None developed

ACUTE TOXICITY DATA

Lethal concaentration data:

LC, LC,, Adjuated 0.5-hr Darived
Specles Refersnce {ppm) {ppm} Time LC (CF) value
3. pig Browning 2853 | ----- 1,000 20 hr 3,450 ppm (3.45) 345 ppm
G. pig Camersn et al. 183y 0000 | ----- 800 24 hr 2,880 ppm (3.6) 288 ppm
Rat Hellingaworth et al. 1988 2 | ----- 8zl 7 hr 1,970 ppm (2.4) 197 ppm

Lethal dose data:

LDy LD,
Species Refersnce Route | {mg/g} | (mgkg) Adjusted LD Derived value
Rat Ben-Dyke ot wl. 18790 oral §0¢ | ewee- 573 ppm $7 ppm
G. pig Patty 1963 oral 2,00¢ | ~eees 2,251 ppm 229 ppm
Rabbit Themson 1976/77 oral 500 | -eees 57} ppm £7 ppm
Mouse Yakkyoku 1981 oral 4,386 | -ewe- £,015 ppm 503 ppm
Otherantmaldata .......................cc0ounn ROy, {mouss), 182 ppm [DeCeaurrz of al. 1881).
Humandata .. ........... ... . i Concentrations up to 100 ppm have been reported 1o have
caused spomdic imitation of the eyes and respiratory tract [Elking
1956).

Revised IDLH: 200 ppm
Basis for revised IDLH: The revised IDLH for o-dichlorobenzene is 200 ppm based on acuts inhalation toxicity data in

animals [Hollingswoith et al. 1858]. This may be a conservative value due io the lack of relevant acute toxicity data for
workers exposad 1o concentrations above 100 ppm.

REFERENCES:

1. ACGIH [1871]. o-Dichlorobenzens. In: Documentation of the threshold limit values for substancas in workroom air. 3rd
ed. Cincinnati, OH: American Conference of Govemnmentai Industrial Hygienists, p. 78.

Ben-Dyke R, Sanderson DM, Noakes DN [1670]. Acute toxicity data for pesticidea (1970). World Review of Peaticide
Comtrot §:119-127.

Browning E [1853). Towicity of industrial arganic sclvents. New York, NY: Chemical Publishing Company, p. 180,
Cameron GR, Thomas JC, Ashmore SA, Buchan JL, Wamen EH, Hughes AWM [1937]. The toxicity of cerlain chlorine
dertvatives of benzane, with special reference to c-dichlorocbenzene. J Pathol Bacteriol 44(2):281-296.

DeCeaurriz JC, Miciliing JC, Bonnet P, Guanier JP {1881]. Sensory irtation caused by various industrial airbome
chemicals. Toxicol Lett 9(2).137-143.

Elkins HB {1856]. The chemistry of industrial toxicology. 2nd ed. New York, NY: John Wiley & Sons, Inc., p. 150.
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o-Dichiorobenzene (continued)

. Hollingsworth RL, Rowe VI, Oyen F, Torkelson TR, Adams EM [1858]. Toxicity of o-dichlorobenzene, AMA Arch tnd

Health 17:180-187.

Patty FA, ed. [1963). Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il Toxicology. New York, NY. Interscience
Publishers, Inc., p. 1336.

Thomson WT [1978/77]. Agricultural chemicals. Fresno, CA: Thomas Publications, 3:32.

. Yakkyoku (Pharmacy) [1881]; 32:471-474 (in Japanese).
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p-Dichlorobenzene

CASnumber ......... ... ... ..o, 106-48-7

RIOSHREL ....... ... . i None estabiishad; NIOSH considers p-dichlorobenzena ta ba a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 199Q].

CurrentOSHAPEL ........................vune. 75 ppm {450 mg/m®) TWA,

1988 OSMAPEL ... ... .. ...l 75 ppm (450 mg/m®} TWA, 110 ppm (875 mg/m* STEL

19931984 ACGIHTLY ... ....... . ... ... ... 10 ppm (60 mg/m®) TWA, A3

Descripion of Substance ....................... Colorless or white crystalline solid with a mothball-like odor.

LEL. . e 2.5% (10% LEL, 2,500 ppm}

Original{SCP)IDLH .....................cc..... 1,000 ppm

Basie for orlginaf (SCP)IDLH .................... No useful data on acute inhalation toxicity are available an which
fo base the IDLH for p-dichlorobenzens. The chosen IDLH,
therefore, is based on an analogy with o-dichtorobenzene, which
has an IDLH of 1,000 ppm.

Short-term axposure guidelines .. ................ None devetoped

ACUTE TOXICITY DATA

Lethal dose data:

LDy Lo,

Species Reference Routs | {mg/Mkg) | {mg/kg) Adjusted LD Derived valus
Rat Ben-Dyke et al. 13970 oral SO0 | awe-w 573 ppm S7 ppm
Human Deichmann and Gerarde 1369 oral | -es-- 857 982 ppm 98 ppm
Moupe Domenjos 1346 oral 2,980 | ----- 3,380 ppm 338 ppm
nat Hollingeworth &t al. 1556 oral | ----- 4,000 4,583 ppm 438 ppm
5. pig Hollingaworth et al. 1956 cral | +---- 2,800 3,208 ppm 321 ppm
Rat Va:ahavskaya 1987 oral 2,812 | vewe- 2.878 ppm 288 PPm
Rabbit Yakkycku 1378 oral 2,830 | smes- 3,242 ppm 324 ppm

Otheranimeidata . ....................... ... No adverse effects were noted in a workplace averaging
105 ppm (range 50 to 170 ppm), but painful irmitation of the eyes
ard nose was found at 80 to 160 ppm, and breathing was
difficult at concentrations greater than 160 ppm [Hoflingsworih et
al. 1956]. In another warkplace, workers exposed to 17 to
800 ppm reported severe aye imitation (Dow 1978].
Otherhumandata ..........................¢es None relavant for use in determining the revised [DLH.

Revised IDLH: 150 ppm

Basis for revised JDLH: The revised [DLH for p-dichlorobenzene is 150 ppm based on acute inhalation toxicity data in
workars [Dow 15878; Hollingsworth et al. 1858). [Note: NIOSH recommends as part of its carcinogen policy that the “most
protective” raspirators be wormn for p-dichiorobenzene at any detectable concentration ]

REFERENCES:

1. gm—t%yk;.ll}.g?rzndmn? DM, Noakes DN [18T0). Acute toxicity data for pasticides (1870). World Review of Pesticide
on 3 .
2. Deichmann WEB, Gerarde HW [1966]. Dichlorobenzense, ortho and para (PDB, dichlorocide). in: Toxicology of drugs
and chemicals. New York, NY: Academic Press, Inc., pp. 210-211.
3. Spencar EY [1873]. Guide to the chamicals used in crop protection. London, Ontario, Canada: Research Instituts,
University of Westem Ontaric Sub Post Office, p. 183.
4. Dow Chamical Company {1578]. PreliminarEy stusz into the environmental fate of PARADOW blocks, May 17, 1673,
TSCA 8(d) submission 8DHQ-0978-0299. EPA, Washington, 0.C. [From ACGIH [1981]. p-Dichlorobenzene, In:
Documentation of the threshold limit values and biclogical exposure indices. &th ed. Cincinnati, OH: American
Cenference of Governmental Industrial Hygienists, pp. 410-416.
Sclli&gsworm” 13851&’7}‘0“ VK, Oyen F, Hoyle HR, Spencer HC [1 . Toxigity of paradichiorobenzene. AMA Arch Ind
ea : .
€. Varshavskaya SP [1987). The hygisnic standardization of mono- and dichiombanzenes in reservoir waters. Nauch Tr
Aspir Ordinatorov Pervyl Mosk Med Inst, pp. 175-177 {in Russian}. [From ACGIH [1981]. p-Dichiorobenzene. In;
Documentation of the threshold fimit values and hiological exposure indices. 6th ed. Cincinnatt, OH: American
Confarence of Governmental Industrial Hygienists, pp. 410-416.)
7. Yakkyoku {Pharmacy) [1978]; 29:453-457 (in Japanese).
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Dichlorodiflucromethane

CASnumber .......................cceuiiiin. 75-71-8

NIOSHREL .........coovvuiiiiniiinannn. ., 1,000 ppm (4,850 mg/m*) TWA

Current OSHAPEL ............................. 1,000 ppm {4,950 mg/m*} TWA

1989 OSHAPEL ........ ... ... Sama as current PEL

19931984 ACGIHTLY ... ... .. i, 1,000 ppm (4,950 mg/m®) TWA

Descriptionof Substance ....................... Coloriess gas with an ether-like odor at extramety high
concentrations.

LEL. . e Nonflammable Gas

Orginal {SCPYIDLH _........................... 50,000 ppm

Basis fororginal (SCPYIDLH .................... Based on the statement by (LO [1871] that 50,000 ppm induces

dizziness in humans, en {OLH of 50,000 ppm is chosen for this
draft technical standard.

Existing short-term exposure guidelines . ........ .. National Research Council [NRC 1984} Emergency Expasure
Guidance Levels {EEGLs):

1-hour EEGL: 10,000 ppm
24-hoyur EEGL: 1,000 ppm

ACUTE TOXICITY DATA

Lathal concantration deta:

LCy LC,, Adjusted 0.5-hr Derived

Species Refarence {ppm} {ppm} Time LC (CF) value
Mouge Paulet 1976 760,000 | ----n 39 min | 760,000 ppm (1.0) 76,000 ppm
Rabbit Paulet 1976 Boo, 900 | ----- 30 min [ 800,000 ppm (1.0} | 980,000 ppm
G. pig Paulet 1976 . BDD, D00 ] ewe-- 30 min } BOG, 000 ppm (1.0) 80,000 ppm
Rat Scholz 1362 €op, 000 | ----- 2 hr 960,000 ppn {1.6) 96,000 ppm
Otheranimaidats .. ............................ Sericus cardiac arrhythmia was found in 5 of 12 dogs exposed to

50,000 ppm for 5 minutes and injected with epinaphrine

[Reinhardt et al. 1571). In another study, respiratory-circulatory

effects that induded bronchoconstriction and tachycardia were

found at 50,000 to 100,000 ppm [Aviado and Smith 1975].
Humandata .......... ... .. .. .. ..o Exposure up to 60,000 ppm was iolerated for B0 minutes by

1 volunteer INRC 1584]; when exposed at 40,000 ppm for

14 minutes and then at 20,000 ppm for 68 minutes, another

voluntear devaloped EEG changes and had slurred speech and

decrsased psychologic test ecores [NRC 1884]. It has been

stated that 50,000 ppm induces dizziness (ILO 1971].

Volurtears expesed for 2.5 hours o 10,000 ppm showed a

7% reduction in a standardized paychomotor test [Azar et al.

19721

Reaviesd IDLH; 15,000 ppm
Basis for mviesd IDLH: The revised IDLH for dichioredifluoromethane is 15,000 ppm based on acute inhalation toxicity
data in humans [Azar et al. 1872; ILO 1971] and animals [Aviado and Smith 1975; Reinhardt et al. 1871].

REFERENCES:

1. Aviado DM, Smith DG [1975]. Toxicity of sercec! propellants in the respiratory and circulatory eystams. Toxicology
3:.241-252.

2. Azar A_Reinhardt CF, Maxfield ME, et al. [1872]. Experimental human exposure to fiucrocarbon 12
(dichiorodifluorormethane). Am ind Hyg Assoc J 3:.207-216.

3. ILO[1871]. Fluorocarbons. in: Encyclopaedia of occupational health and safety. 2nd ed. Vol. | (A-K). Geneva,
Switzerland: intermational Labour Office, pp. 560-562.
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Dichlorodifluoromethane (continued)

. NRC [1984]. Emergency and confinuous exposura limits for selected airborne contaminants, Vol 2. Washington, DC:
Nationai Academy Press, Committes on Toxicology, Board on Toxicology and Environmental Health Hazards,
Commission on Life Sciences, Naticnal Research Council, pp. 34-40.

. Paulet G [1876]. Les fluorocarbones en question. J Eur Toxicol {Supplement) 9:385-407 (in French).

. Reinhardt CF, Azar A, Maxfiald ME, Smith PE Jr, Mullin LS [1971]. Cardiac arrhythmias and asrosol "sniffing.”

Arch Environ Health 22:265-278.

. Scholz J [1962]. New taxicological investigations on certain types of freon used as propeliants. Fortschr Biol Aerosol-
forsch 1357-61 {in German). Ber Asrosol Kongr 4:420-429, {From ACGIH [1991]. Dichloredifiuoromethans. in:
Documentstion of the threshold Jimit values and biclogical exposure indices. 6th ed. Cincinnati, OH: American
Confarence of Governmental industrial Hygienists, pp. 420-422.]
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1,3-Dichloro-5,5-dimethylhydantoin

CASnumber ...................... .. ....c..o.... 118-52-5

MIOSHREL ... ... .. i 0.2 mg/m? TWA, 0.4 mg/m® STEL

CurrentOSHAPEL ............................. 0.2 mg/m® TWA

1983 OSHAPEL ... .......... ... ... ..., 0.2 mg/m® TWA, 0.4 mg/m* STEL

19931994 ACGIHTLY ..............coiiinn. 0.2 mg/m® TWA, 0.4 mg/m?® STEL

Descriptionof Substance . ...................... White powder with a chlorine-like odor.

LEL. . . e Unknown

Orlginal (SCPYIDLH*. .. ........................s Unknown [*Note: “Effective” IDLH = 5 mg/m® - sea discussion
below.]

Basis fororginat (SCPJIDLH .................... Very litile data are available on which to base an IDLH for
1,3-dichloro-5,5-dimethylhydamoin. For this drafi technical
standard, therefore, the respirators have been sefected on the
basis of the assigned protection factor afforded by each device
up to 25 « the OSHA PEL of 0.2 mg/m? {i.e., 5 mg/m?); only the
"most protective”™ respirators are permitted for use in
concentrations exceeding 5 mg/m®.

Short-term exposure guidelines ... ............ . ., None developed

ACUTE TOXICITY DATA

Lethal concertration data;

Adjusted 0.5-hr Derived value

Species Rafsrence LCy Lc, Time LC (CF)

Rat Glyco 1981 | =---- 20,000 mg/m 1 hr 25,000 my/m* (1.25) | 2,500 mg/m’
Lethal dose data:

LDy, LD,

Specles Reference Route | (mg/kg) | (mg/kg) Adjusted LD Derived valua
Rat Kay 1961/1962 oral 542 | we=-- 3,794 mg/m* 179 mg/m
Rabbit Korolev et al. 1982 oral 1,520 | --=-- 10,640 og/m’ 1,064 mg/m?
G. pig Korolev et al. 1982 oral 1,350 | --v-- 9,450 mg/m’ 945 mg/m’
Humandata ................. ... ... . oo None relevant for use in determining the revised IDLH.

Revised IDLH: 5 mg/m*

Basis for revissd IDLH: Based on health considerations and acute oral toxicity data in animals [Kay 1961/82; Koroley st
al. 1882], a value of about 500 mg/m? would have been appropriata for 1,3-dichioro-5,5-dimethylhydantoin. However, the
revised IDLH for 1,3-dichioro-5,5-dimethylhydantoin is § mg/m® based on being 25 times the NIOSH REL and OSHA PEL

of 0.2 mg/m® (25 is an assigned protection factor for respirators and was used during the Standards Compietion Program

for deciding when the "most protective” respirators should be used for 1,3-dichioro-5,5-dimethylhydantoin).

REFERENCES:

1. Chrostek W.J, Cromer JW [1975]. Health hazard avaiuation report HHE 73-160-208, Glyco Chemicals, Inc,, Wiliamsport,
PA. Cincinnati, OH: National Institute for Occupationsl Safety and Heaith, Dhvision of Surveillance, Hazard Evaluations,
and Field Studies.

2. Glyco Chemicals [1881]. 1,3-Dichioro-5,5-dimethyl-2 4-imidazolidinedions. In: TSCA 8(s) Submission to the U.S.
Environmental Protection Agency (BEHG-02681-0382). Williamsport,PA: Glyco® Chemicals, Inc.

3. Kay JH [1961/1962]. Unpublished technical reports. Northbrook, IL: Industrial Bio-Test Laboratories. {(August 28, 1861;
May 1, 1962).

4, Korolev AA, Vasilenko VE, et al. [1882]. Hygienic standard of dichlcantine and the product of its transforation with
dimethylhydanioin in water. Gig Sanit 47(6):76-78 (in Russian).
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1,1-Dichioroethane

CASnumber ............ ..ot 75-34-3
NIOSHREL ..........co i, 100 ppm {400 mg/m®) TWA
CurrentOSHAPEL ........................ ST 100 ppm {400 mg/m® TWA
1888 QOSHAPEL ...... .. ... ... ... ..., Same as current PEL
1883-1984 ACGIHTLY ... ... ... ............. 100 ppm {400 mg/m®} TWA
Descriptionof Substance ....................... Colorless, aily liquid with a chloroform-like odor.
L 5.4% {10% LEL, 5,400 ppm)
Original {SCPYIDLH . ...................0c.c.out, 4,000 ppm
Basia fororginal (SCP}IDLH .................... Patty {1963] reported that rats survived 8-hour exposures lo
4,000 ppm, but died at 16,000 ppm [Smyth 1956]. Howaver,
18,000 ppm has not bean chosan as the IDLH becauss
Kirk-Othmer [1964] indicated that 1,1-dichlorcethens causes
narcosia. For this draft technical standard, 4,000 ppm is chossn
as the [DLH.
Short-term exposurs guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathal concentration data:
LCy Lc, Adjusted 0.5-hr Darived
Species Raferance {ppm} {ppm} Time LC (CF} valus
Rat Carpenter et al. 394% | ----- 16,000 4 hr 32,000 ppm (2.0} 3,200 ppm
HMouge Mueller 1925 00 | eeses 17,300 2 hr 27,880 ppm (1.6} 2,768 ppm
Rat smyth 186 0000000 ae-e- 16,000 a8 hr 40,000 ppm (2.5) 4,000 ppm
Humandats ............. ... . .. iiiiaa. None relevant for use in determining the revised IDLH,

Revised IDLH: 3,000 ppm

Basls for mevised IDLMH: The revised IOLH for 1,1-dichloroethans is 3,000 ppm based on acute inhalation toxicity data in
animals [Carpenter et al. 1849 Musiler 1925].

REFERENCES:

1. Carpentsr CP, Smyth HF Jr, Pozzani UC [1948). The assay of acute vapor toxicity, and the grading and interpretation of
results on 98 chemical compounds. J Ind Hyg Toxicel 37:343-348.

2. Kirk-Othmer [1964]. Encyclopedia of chemical technology. 2nd ed. New York, NY: John Wiley & Sons, inc. 5:92-98.

3. Musller J [1625]. Comparative investigations on the anesthetic and toxic affects of some halogenated hydrocarbons.
Arch Exp Pathol Pharmakol 109:276-204 (in German). [From ACGIH [1991]. 1,1-Dichioroethane. in: Documentation of
the threshold limit values and biological exposure indices. 8ih ed, Cincinnati, OH: American Conferencs of
Govermnmental Industrial Hygienists, pp. 425-428.]

4. Palty FA, od. [1863]. indusirial hygiene and foxicology. 2nd rev. ed. Vol. i Toxicology. New York, NY: interscience
Publishers, Inc., pp. 1278-1280.

5. Smyth HF Jr [1856]. Improved communication: hygianic stsndards for daily inhalation. Am ind Hyg Aasoc
17(2):120-185.
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1,2-Dichloroethylene

CASnumber ........ ... ... 540-59-0
NIOSHREL ... ..., 200 ppm (790 mg/m?} TWA
Cument OSHAPEL ............................. 200 ppm {780 mg/m®} TWA
19B9O0SHAPEL ............... .. ... .. ... Same as current PEL
S 993188 ACGIHTLY ... . 200 ppm (780 mg/m? TWA
Description of Subetance ....................... Coloriess liquid {usually a mixture of tha cis & trans isomers} with
a slightly acrid, chiproform-like odor.
LEL. . 5.8% (10% LEL., 5,600 ppm}
Orginal (SCPYIDLH . ........................... 4,000 ppm
Basis fororginml {SCP}IDLH .................... Patty [1863] reported that rats exposed to the cis-isomer of

dichloroethyiane for 4 hours at 8,000 ppm were neither killed nor
anasthetized, but at 16,000 ppm, anesthesia occurmed in

8 minutes and death occurmed in 4 hours {Smyth 1858]. Because
Patty [1963] also reported that the trans-isomer was twice as
toxic and anesthetic as the cs-isomer, an IDLH of 4,000 ppm is

chosen,
Short-term exposure guidelines . .. ...... ... .. .. .. None devaloped
ACUTE TOXICITY DATA
Lethal concentration data:
LCx LC., Adjusted 0.5-hr Derived

Species Refarence {ppm} {ppm} Time LC{CF} value
trans-iaomer

Mouse ATSDR 1990 21,723 | ----- 6 hr |130,338 ppm (2.1) 13,034 ppm
cis-iscmer

Rat Smyth 1936 | ----- 1§, 000 § hr 32,000 ppm {2.0) 3,200 ppm
Lethal dose data:

Species Reference Routs | (mg/g) | (mg/kg) Adjusted LD Derived valus
FRat USDA 1966 oral e ] - 1,337 ppm 134 ppm
trans-isomer

Rat Freud: et al. 1977 oral 1,275 | w-ee- 8,925 ppm B33 ppm
Humandata .. ........ ... ...ttt It has besn reported that axposure {o tha trans-isomer at

2,200 ppm caused burning of the ayes, vertigo, and nausea {von
Qettingen 1955]. An sxposure to the trans-isomer at 819 ppm
for 30 minutes has been reported to cause no untoward effects,
while inhalation of sither 1,887 1o 2,184 ppm for 5 minutes or
1,181 ppm for 10 minutes has rasulted in vertigo, pressure in the
haad, and somnolence [von Oettingen 1937).

Ravised IDLH: 1,000 ppm
Basis for revised IDLH: The revised IDLH for 1,2-dichlorcethylens is 1,000 ppm based on acute Inhalation toxicity data
in humans [von OsHingen 1837, 1953].

REFERENCES:
1. ATSDR [1990]. Toxicological profile for 1,2-dichioroethene. Atlanta, GA: U.S. Department of Health and Human

Services, Public Heatth Service, Agency for Toxic Substances and Disease Registry. ATSDR/TP-80-13, pp. 8-52.
2. Freudt KJ, Liebaldt GP, Lieberwirth E {1977]. Toxichy studies on trans-1,2-dichlorethylane. Toxicology 7:141-153.
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1,2-Dichloroethylense (continued)

. Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. . Toxicology. New York, NY: Interscience
Pubiishers, \nc., p. 1308,

. Smyth HF Jr [1856]. Improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assoc G
17(2):129-185.

. USDA [1866]. Informative memo no. 20. Beltsville, MD: U.S. Department of Agriculture, Agricuitural Research Service,
Entemology Research Division, Paesticide Chemicals Research Branch, p. 10.

. von Dettingen WF [1937], The halogenatad hydrocarbons: their toxicity and potential dangars. J Ind Hyg Toxicol

19(8): 409411,

. von Qettingen WF [1855]). The halogenaled hydrocarbons, toxicity and potential dangers. Washington, DC: U.S. Public
Health Service Publication No. 414, p. 186. [From ACGIH [1861]. 1,2-Dichloroethylene. In: Documentation of the
threshold limit values and biological exposure indices. &th ed. Cincinnati, OH: American Conference of Govemmental
Industnal Hygieniets, pp. 428-431.]
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CAS number
NIOSH REL

Current OSHA PEL
1988 OSHA PEL

Dichloroethyl ether

Original (SCP} {DLH
Basis for original (SCP) IDLH

111-44-4

5 ppm (30 ma/m®} TWA, 10 ppm (80 mg/m?®) STEL [skin]; NIOSH
considers dichloroethyl ether io be a potential occupational
carcinogen as defined by the OSHA carcinogen policy

{28 CFR 1990].

15 ppm (90 mg/m} CEILING [skin]

5 ppm (30 mg/m®*) TWA, 10 ppm {80 mg/m?*) STEL [akin]

5 ppm (29 mg/m") TWA, 10 ppm (58 mg/m?) STEL [skin]
Colorless liquid with a chlorinated solvent-ike odor.

2.7% (10% LEL, 2,700 ppm)

250 ppm

The chosen IDLH is based on the staternents by Patty [1863]
that 250 ppm caused death in rats from a 4-hour exposure
[Campenter et al. 1848] and that 500 to 1000 ppm might cause
death in guinea pigs from an exposure of only 30 to 60 minutes
duration [Schrenk et al. 1833].

Short-term exposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCh LC,, Adjusted 0.5-hr Derived
Species Refarence {ppm) {ppm) Time LC {CF) value

Rat Caypenter et al. 1349 = | ----- 250 4 hr 500 ppm (2.0} 50 ppm
Rat Igmerov of wl. 1982 | v | ----- 4 hr 154 ppm {2.0} 15 ppm
Mouse Izmerov et al. 1982 is2 | ----- 2 hr 243 ppm (1.6} 24 ppm
&. plg Marhold 1986 500 | --e-- 1 hr 625 ppm (1.25} €3 ppm
G. pig Schrenk et al. 1823 | ----- 00 5 hr 1,075 ppm {2.15]) 108 ppm

Human data

Veolunteers found brief (undefined) sxposures to 100 to 260 ppm
to ba loleratde, although immitating [Schrenk et al. 1833].

Revised IDLH: 100 ppm
Basie for revised IDLH: The revised IDLH for dichloroethyl ether is 100 ppm based on scute inhalabon toxicity data in
humans [Schrenk et al. 1833]. This may be a conservative value due to the lack of mlevant scute toxicity data for workers
axposad to concantrations above 100 ppm. [Note: NIOSH recommends as part of its carcinogen policy that the "most
pretective” respirators be wam for dichloroethyl ether at concentrations above 5 ppm.]

REFERENCES:

1. Carpenter CP, Smyth HF Jr, Pazzani C [1646]. The assay of acute vapor toxicity, and the grading and interpretation of
results on 95 chemical compounds. J ind Hyg Toxicol 37:343-346.

2. lzmerov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric parameters of industrial toxic chemicals under single
exposure. Moscow, Russia: Centrs of infernational Projects, GKNT, p. 45,

3. Marhoki J [1688]. Prenled Prunmysiove Toxikologie, Organicke Latky. Prague, Czechoslovakla: Avicenum, p. 541 {in
Czechosiovakian).

4. Patty FA, &, [1983). Incdustrial hygiens and toxicology. 2nd rev. ed. Vol Il. Taxicology. New York, NY: Intersciance
Publishers, inc., p. 1875.

5. Schrenk HH, Patty FA, Yant WP [1833]. Acuie responss of guinea pigs to vapors of some new commercial organic
compounds. Vil. Dichloroethyl sther. Public Health Rep 45(48):1388-1388.
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Dichloromonofluoromethane

CASnumber ....... ... ... ... ., 75-43-4

RIOSHREL ........ . ... ... . et 10 ppm {40 mg/m?) TWA

CurrentQSHAPEL .. ... ..................... 1,000 ppm (4,200 mg/m®) TWA

1889 QSHAPEL .. ... .. ... 10 ppm {40 mg/m?) TWA

19931884 ACGIHTLY . ......................... 10 ppm {42 mg/m") TWA

Descriptionof Substance ....................... Coloress gas with a shight, sther-like odor.

8 Nenflammable Gas

Qriginai {SCP}IDLH . ........................... 50,000 ppm

Basis foroniginal (SCP}IOLH .................... ACGIH [1871)] reported that 52,000 ppm produced

incoordination, irreguiar breathing, and tremors in guinea pigs
{Underwriters’ Laboratary 1935). Scheel (member of the
Standards Completion Program Respirator Committes), in
evaluating the wark of Aviade and Balej [1974], indicated candiac
toxicity at 100,000 ppm. Based on the above data, an [DLH of
50,000 ppm has been chosen.

Existing short-term exposure guidelines ......... .. National Research Council [NRC 1884] Emergency Exposure
Guidance Levels (EEGLS):

1-heur EEGL: 100 ppm
24-nour EEGL: 3 ppm

ACUTE TOQXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr Derived
Species Reference LCy LC, Time LC {CF) value
Mouge Kozbakova 137§ »>800,000 mg/m* | --ee- 2 hr |»373,832 ppm (2.0) | >37.383 ppm
Rat Tappan and Waritz 1964 49,900 ppm ] memes 4 hr 9,800 ppm {2.0}) 9,980 ppm
G. pig |[von Weigand 1971 | ----- 100,000 ppm | <1 hr [ <125,000 ppm {1.25} [ <12,500 ppm
HMouge von Welqand 137100 | --=-- 165,000 ppm | <1 hr «12%5,000 ppm (1.25) ] «<12,%00 ppm
Otheranimaidata .............................. In 5-minute cardiac sensitization screening tests, 2 of
42 unanesthetized dogs expesad to 10,000 ppm of
dichlwromoncflugromethana plus intravenous epinephrine
showed avidencs of serious arrhythmia; no response was noted
at 5,000 ppm [Mullin 1875].
Humandata ... ...........coiviiiiiiiina None retevart for use in determining the revised IOLH.

Revised iDLH: 5,000 ppm

Basis for revised IDLH; The revised [DLH for dichloromonofiuromethane i 5,000 ppm based on acute inhalation
toxicity data in animals [Mullin 1875; Tappan and Waritz 1964, von Weigand 1971). This may be a conservative value due
to the jack of relevant acute toxicity data for workers.

REFERENCES:

1. ACGIH [1871]. Dichloromonofluoromethane. In: Documentation of the thrashold Fmit values for substancea in
workroom air. 3rd ed. Cincinnati, OH: American Conference of Govammental Industrial Hygienists, pp. 81-82.

2. Aviado DM, Belej MA [1974]. Toxicity of aerosol propellants on the respiratory and circulatory systems. 1. Cardiac
arrythmia in the mouse. Toxicology 2.31-42.

3. Kozbakova AE [1976]. Comparative toxicity of chiorinated and fucrnated methane and sthane devivatives. Gig Tr Prof
Zabot 20(11):38-41 (in Russian).

4, Mullin LS [1875]. Unpublished data, Newark, DE: Haskell Laboratory, E.). DuPont de Nemours and Company,
November 1975. [From ACGIH [1881]. Dichioroflucromethane. In: Documentation of the threshold limit values and
biological exposure indices. 6th ed. Cincinnati, OH: American Conferanca of Governmental Industrial Hygienists,
pp. 434-435)
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Dichloromonofluoromethane (continued)

. NRC [1984]. Emergency and continuous exposure Jimits for selected airborne contaminants. Vol. 2. Washington, DC:
National Academy Press, Committee on Toxicolegy, Board on Taxicalogy and Environmental Health Hazards,
Commission on Life Sciences, National Ressarch Council, pp. 41-45.

. Tappan CH, Waritz RS [1964]. Unpubiished data: acute inhalation toxicity of Fraon-21* {fluorodichlaromathane).
Report No. 128-64. Newark, DE: E.lL DuPont de Nemours and Company, Haskell Laboratory for Taxicology and
Industrial Medicine, November 19684,

. Underwriters' Labaratary [1935). The comparative life, fire, and axplosion hazards of dichloromonofiuocromethane (F21}.
Miscellaneous Hazard Report No. 2630, [From ACGIH [1871), Dichloromonofluctomethane. in: Documentation of the
threshold limit values for substances in workroom air. 3nd ed. Cincinnati, OH: Amarican Conference of Governmentai
industrial Hygienists, pp. 81-82.]

. von Weigand W [1671]. Investigations on the inhafation toxicity of fluorine derivatives of methane, ethane, and
¢yclobutane. Zentralbl Arbeitsmed Arbeitsschutz 27:149-158 (in German).
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1,1-Dichloro-1-nitroethane

CASnumber ....... ... ... ... .. ... ..., 594-72-9

NIOSHREL ......_ ... .. ... ... ... ... . cec..... 2 ppm {10 mg/m®) TWA

CurremtOSHAPEL ... .......................... 10 ppm (80 mg/m®} CEILING

19883 0SHAPEL ............. ... .o 2 ppm (10 mg/m®) TWA

199349 ACGIHTLY . ... ... .................. 2 ppm (12 mg/m?®) TWA

Deacription of Substance ....................... Caoloriess liquid with an unpleasant odor.

LEL. . . e, Unknown

Original (SCPYIDLH .. ... ....................... 150 ppm

Baais fororginal (SCP)IDLH . ................... The chosen IDLH is based on the study by Machle et al. [1945)

in which autopsies on animals exposed to aver 170 ppm for cver
30 minutes revealed pulmonary edema and hemorrhage, with
damage to tha heart, liver, and kidneys.

Short-term sxposure guidelines ... ... ___..... ... None developed
ACUTE TOXICITY DATA
Lethai concentration data:
LCy LC.. Adjusted 0.5-hr Derived
Species Reference {(ppm} {ppm) Time LC {CF) valus
Rarpbit Machle et al. 1945 170 | e---- 30 min 17¢ ppm (1.00 17 ppm
3. pig Machle 2t al. 1545 170 | -ee-- 30 min 170 ppm (1.0) 17 ppm
Rabbit Machle et al. 1545 87T | --ees 6 hr 223 ppm (2.3} 22 ppm
6. pig Machle et al. 1545 57 ] ----- [ hr 223 ppm {2.3) 22 ppm
Rabbit Hachle et al. 1945 52 | ----- 18.75 hr 172 ppm {3.33) 17 ppm
G. plg Machle et al. 1545 52 | ----- 18.75 hr 172 ppm {3.33) 17 ppm
Otheranimatdata . ........... ... .ot Animals heve tolerated 25 ppm for 204 houra [ Machie et al.
1545),
Humandeta ................... ..o, Nona relevant for use in determining the revised IDLH,

Revised IDLH: 25 ppm

Basls for revised IDLH: The revised 1DLH for 1,1-dichlon-1-nitrcathane is 25 ppm based on acute inhalaton toxicity
data in animals [Machle et al. 1845]. This may be a conservative velue due to the lack of relevant acute toxicity data for
workers.

REFERENCE:

1. Machle W, Scott EW. Treon JF, Heyroth FF, Kitzmiller KV [1945]. The physiological reaponse of animals to certain
chlorinated mononitroparaffine. J Ind Hyg Toxicol 27(4):85-102.
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Dichlorotetrafluoroethane

CASnumber ... .. ... ... ... . ... ... ... 76-14-2

NIOSHREL ............ . ... . . ... 1,000 ppm (7,000 mg/m?®) TWaA

CumenmtOSHAPEL ................... . ... ...\ 1,000 ppm (7,000 mg/m®) TWA

1880 O0SHAPEL ............................... Same as cument PEL

199319804 ACGIHTLY ... ... ... ... . ... coeuan. 1,000 ppm {8,990 mg/m™) TWA

Descriptionof Substance ....................... Colorless gas with a faint, ethar-like odor at high concentrations,
LEL. . e Nonflammable Gas

Orginal (SCPYIDLHK . ... ... ... .. ............... 50,000 ppm

Basis fororiginat (SCPYIDLK .................... Dichlorotetrafiucrosthane is known to be a narcotic in high

concentrations, but no human exposure data are available
conceming its narcotic effects. Based on an analogy with
dichioradifiuoromethans, a related compound that produces
dizziness in humans at 50,000 ppm [ILO 1971], an IOLH of
50,000 ppm is assumed for this drafl technical slandard.

Existing short-term exposure guidelines ........... Nationa! Research Coundl [NRC 1984] Emergency Expasure
Guidance Levels (EEGLS):

1-hr EEGL: 10,000 ppm
24-hr EEGL; 1,000 ppm

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC. Adjusted 0.5-hr Derived
Species Reference {ppm]} {ppm) Time LC {CF) value
Rat Paulet 1976 720,000 | ----- 30 min | 720,000 ppm (1.0} | 72,000 ppm
Moube Faulet 1975 700,000 | =e--- 3¢ ain | 700,000 ppm (1.0} | 70,000 ppm
Rabbit Paulet 1976 750,000 | ----- 30 min | 750,000 ppm (1.0} | 75,000 ppm
Otheranimaldeta ...................... P Evidence of serious arrhythmia was noted in 1 of 12 dogs

exposed for § minutes to 25,000 ppm plus intravenous
epinephrine [Reinhardt et al. 1971fm0arc_liac sensitization has
been induced with _andoqanous sgnoﬁh rine at 50,000 o
800,000 ﬁfmrDJMU'“ln et al. 1872; Reinhardt et al. 1971).
Humandata ...... ... i i Significa uction in ventilatofy lung capacity, bradycardia,
and increased vanabnhl; in heart rate have been
foliowing exposures to 2,300 to 21,400 ppm for 15, 45, or
60 seconds [IPCS 1980).

Ravised IDLH: 15,000 ppm

Basis for mevised IDLH: The revised IDLH for dichiorotetrafiuoroethane is 15,000 ppm based on acuie inhalation toxicity
data in animals [Reinhardt ot al. 1871} and an analogy to dichlorodifiuorpethans, ancther closety related halogenated
hydrocarbon, which has a revised |IDLH of 15,000 ppm.

REFERENCES:

1. WO T1971). Fluorocarbons. In: Encyclopaedia of occupational heatth and safety. 2nd ed. Vol. | (A-K). Geneva,
Switzerland: International Labour X .?p 560-562.

2. IPCS [1980), Environmental criteria 13. ullgaha enated chiorofluprocarbons. Geneva, Switzerland: World Heatth
Organization, Intemational Programme on Chemical Safety.

3. Mullin LS, Azar A, Reinhardt CF, Smith PE Jr, Fabryka EF P 872]. Halogenated h&dmm-induood cardiac
arthythmias with release of endogenous epinephrine. Am Ind Hyg Assoc J 33:388-396.

4. NRC [1984]. Emergency and continuous exposure limits for selected airbome contaminants, Vol. 1. Washington, DC:
Natichal Academy Fress, Commitiee on Toxicology, Board on Toxicology and Environmental Health Hazerds,

Commission on Life Sciences, National Research Councll, pp. 51-55.

Paulet G [1976]. Les fluorocarbones en question. J Eur Toxicol (Supplement) 385407 ﬁlr: French).

?giggg_rg; EF, ar A, Maxfield ME, et al. [1871]. Cardiac arrhythmias and aerosol sniffing. Environ Health

@n
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Dichlorvos

CASnumber . ................. . §2-73-.7

NIGSHREL .....oviiiieeee o, 1 mg/m® TWA [skin]

CurrentQSHAPEL ............................. 1 mg/m?® TWA [skin]

1989 0SHAPEL .............. .. ... ... Same as cuent PEL

19934984 ACGIMTLY ... ... ... ... ... 0.90 mg/m* {0.4 ppm) TWA [skin]

Descriptonof Substance . ... .. ... ... ....... Cokorless to amber fiquid with a mild, chemicat odor.

LEL. . . e Unkncwn

Orginal {SCPYIDLH . ........................... 200 mg/m?®

Basis fororginat (SCP}IDLH .................... No usaful data on acute inhalation toxicity are available on which

to base the [DLH for dichlorvos. If the IDLH were estimated from
the fermale rat oral LD, of 55 mg/kg [Mattson et al. 1955 cited by
Patty 1963, an IDLH of 400 mg/m* would be chosen. On the
basis of an analogy with parathion, howevar, which has an
OSHA PEL of 0.1 mg/m®* and an 1DLH of 20 mg/m®, an IDLH of
200 mg/m® has been chosan for dichlorvos which has an OSHA

PEL of 1 mg/m®.
Short-term exposure guidelines .................. None developed
ACUTE TOXICITY DATA
Luthal concentration data;
Adjusted 0.5-hr Derived
Specise Refsrence LCy LG, Time LC {CF}) value
Rat Gig Sanit 1968 1s mg/m! | e-=ee 4 hr 39 mg/m' {2.9) 3.0 mg/m?
Mouse Gig Sanit 1988 13 mg/m! | eeees 4 hr 16 mg/m' {2.0) 2.6 mg/m?
Lothal dose data:
LBy, LD,
Species Refarence Route | (mg/kg) | {(mg/kg) Adjusted LD Derived vaiue
Dog Hartley and Xidd 1984 oral e | eeees 700 mg/m? n mg/m
Mouse Ikuzaws ot al. 1966 oral 6x | ----- 427 mg/m? 431 mg/m?
Rabbit Xoksharava et al. 1577 aral e | ----- 70 my/mt 7.0 mg/m*
Rat Technical Hews 1972 aral 7 | ----- 119 mg/o 12 mg/m*
Humandats ............... .. iiiiiiinrannnn. Exposurs to a concantration of ¢ mgim® for 7.5 {0 8.5 hours
rasulied in @ plasma cholinesierass dopression of 20 to 25%
[Hunter 1564].

Revised IDLH: 100 mg/m®

Basls for revised IDLH: The revisad IDLH for dichlorvos is 100 mg/m® based on an analogy to parathion. Since the
toxicity of dichlorvos is about 10 times lower than parathion {based on acute oral toxicity data in animais), the revised
1DLH for dichlorvos ig 10 times tha revised IDLH for parathion {10 mg/m™),

REFERENCES:

1. Gig Sanit [1968]; 33(10):25 (in Russian).

2. Hartley D, Kidd H, eds. [1684]. Agrochemical handbook. Noftingham, England: Royal Society of Chemistry, 1963-86,
p. A141,

3. Hunter  [1964]. Communication to TLY Committee from Tunstall Laborstory, Sittingbourme, Kent, Enpgland. {From
ACGIH [1891]. Dichlorvos. In: Documentation of the threshold limit values and biclogical exposure indices. 6th ed.
Cincinnati, OH: American Conference of Governmental (ndusirial Hygienists, pp. 446-448.] .
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Dichlorvos (continued)

. ikuzawa M, Yonemoto S, Aoki H, Sumimota 5, Matsumoto K, Ohara K [1866]. Studies on the toxicity of various
inseclicides for mice {I} on the oral acute toxicity of single and mixed insecticides. J Osaka Cty Med Cntr 15:553-583.

. Koksharsva NV, Kovtun SO, Kagan YS, Mizyukova IG, Medvedev BM [1877]. Action of diethixime, a new cholinesterase
reactivator, ¢n the centrai nervous system. Bulletin Exp Biol Med 8§3:32-35.

, Mattson AM, Spillane JT, Pearce GW [1955]. Organophosphorus ingecticides: dimethy! 2,.2-dichlorovinyl phesphate
{DDVP}, an prganic phasphorus compound highly toxic to insects. J Agri Food Chem 3{(4):316-321.

. Patty FA, ed. [1863]. Industrial hygiene and toxicology. 2nd rev. ed. Vol if. Toxicology. New York, NY: interscience
Publishers, Inc., p. 1942,

. Technical news: ortran. {1972]. Japan Pesticide Information Ne. 13, pp. 36-38.
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Dieldrin

CAS number
HIOSH REL

CurrentOSHAPEL .............................
1988 0SHAPEL ........ ... ... e

Orginal (SCPYIDLH ................ ... ... ...l
Bawie for original {(SCP}IDLH ... .................

Short-tarm exposure guidelines ..................

ACUTE TOXICITY DATA

Lethal concentration data:

60-57-1

0.25 mg/m® TWA [skin]; NIOSH considers dieldrin to be a
potential occupational carcinogen as defined by the OSHA
carcinegen policy [28 CFR 14801,

0.25 mg/m® TWA {skin]

Same as current PEL

0.25 mg/m® TYVA [skin]

Colorlaga to light-tan crystals with a mild, chemical odor.
Noncombustible Solid

450 mg/m®

No data on acute inhalation toxicity are avaitable on which to
base the |IDLH for disidrin. The chosen IDLH, therefors, has
been estimated from the statement by Deichmann and

Gerarde [1083] that an oral dose of 85 mg/kyg is believed to he a
reasonable estimate of the lethal dose in man. Thienes and
Halay [1972] and Gleason et al. [1969] reported simifar estimates
of the lethal dose for man [Hodge et al. 1967; Kalushner 1980].
None developed

Adjusted 0.5-hr Derived
Specles Reference LG LG, Time LC {CF} value
Cat Gig Tr Prof Zabol 1364 80 mg/m' { -cuea 4 hr 160 mg/m* (2.0} 1€ mg/m?
Rat Izmerov &t al. 1982 13 mg/m* | -eeas 4 hr 26 mg/m’ (2.0) 2.6 my/m

Lathal dose data:

LDy LD,
Speciew Reference Route | (mg/kg) | (Mmgkg) Adjusted LD Deorived value
Rabbit AAPCO 1966 cral 45 | ----- 315 og/m? 32 mg/m?
G. plg ARRCO 1986 ozral 42 | ----- 343 mg/m’ 34 mg/m*
Mouse Kenaga and Morgap 1378 oral 8 | ----- 266 mg/m’ 27 mgim
Dog Spencer 1973 oral 65 | ----- 455 mg/m’ 46 mg/m
Rat Trecn and Clevelmnd 135§ oral g | ----- 266 mg/w 27 mg/m?

Humandat® . ... ......... ..

The lethal oral dosa has been estimated to be about 5 grams
[Deichmann and Gerarde 1969; Hodge ot al. 1867]. [Note: An
oral dose of 5 grama is equivalant to a worker being exposed to
3,300 mg/m? for 30 minutas, sssuming a breathing rate of

50 liters per minute and 100% absorption.}

Reviead IDLH: 50 mg/mr*

Basis for revised IDLH: The revissd (DLH for dieldrin is 50 mg/m® basad on acute oral toxicity data in humans
[Deichmann and Gerarde 1088, Hodge et al. 1967]. [Note: NIQSH recommends as part of its carcinogan policy that the
"mos! protective” respirators be worn for dieldrin at concentrations above 0.25 mg/im® ]

REFERENCES:

1. AAPCO [1968]. Pasticide chemicals official compendium. Topeka, KS: Assoclation of American Pesticide Control

Officials, Inc., p. 377.

2. Deichmann WB, Gerarde HW [1960]. Dieldrin. [n: Toxicology of drugs and chemicals. New York, NY: Academic

Press, Inc., pp. 215-216,

164



Ao

10.
11.

Dieldrin (continued)
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Kenaga EE, Morgan RW [1978]. Commearcial and experimental organic insecticides. Entomological Society of America
Special Publication 78-7:13.

Spencer EY [1973]. Guide to the chemicals used in crop protection. &ih ed, London, Ontario, Canada: Research
Institute, University of Western Ontario Sub Post Cffice, p. 13.

Thienes CH, Haley TJ [1872], Clinical toxicology. 5th ed. Philadelphia, PA: Lea & Febiger, p. 26.

Treon JF, Cleveland FP {1955]. Toxicity of certain chlorinated hydrocarbon insecticides Ry laboratory animals, J Agr
Food Chem 3:402-403.
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Diethylamine

CASnumber .............. .. .. ..., 109-89-7

NIOSHREL ....... ... ... .. i, 10 ppm (30 mg/m®) TWA, 25 ppm (75 mg/m”) STEL
Current OSHAPEL . ............................ 25 ppm (75 mg/m*) TWA

1989 0SHAPEL ... ... ... ... i 10 ppm {30 mg/m?® TWA, 25 ppm (75 mg/m®} STEL
198319 ACGIHTLY _....... ... ... ......... 5 ppm {15 mg/m? TWA, 15 ppm (45 mg/m®) STEL [skin]
Descriptionof Substance ....................... Coiorless liquid with a fishy, ammonia-like odor.

LEL. . oo i et 1.8% (10% LEL, 1,800 ppm}

Orginal (SCPYIDLH .. ... ... ... ... ... .. ........ 2,000 ppm

Basis foronginal (SCPYIDLH . ................... Patty (1963} made the statement that a 4-hour expasure to

4,000 ppm killed 3 of & rata. However, because of the severe
eye and lung irritation that occurs as a result of expasure to high
concantrations of diethylamine, an iDLH of 2,000 ppm is chosen.

Shart-tarm sxposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lathal concantration deta:

LGy LG, Adjusted 0.5-hr Dearived

Species Refsrunce {ppm} {ppm) Time LC (CF} valus
Rat Hine &t al. 1960 4,000 | ----- 4 hr 8, 000 ppm {2.40) 800 ppm

Lethal dose data:
LDy LD,

Species Reference Route | (mg/kg) | {(mg/kg) | Adjusted LD Derlved value
Rat Hine et al. 1960 oral st | ----- 1,243 ppm 124 ppm
Mouse Patel et al. 1585 oral 500 [ -~---- 1,151 ppm 115 ppm

Otheranimaldata . ...................... ... ... RDy, {mausa}, 184 ppm [Nisisen and Yamagiwa 1984].
Humandata ........ ... ....... ... .. ... ..... It has been stated that the simple alkyt amines are generatly

more taxic than ammaoania [ACGIH 1981). The American
Conference of Governmental Industriai Hygienists TLV for
diethyfamine {10 ppm TWA, 25 ppm STEL) was based on an
analogy to ammonia {25 ppm TWA, 35 ppm STEL) [ACGIH
1601).

Revlsed IDLH: 200 ppm
Basls for revised IDLH: The revised IDLH for disthyiamine is 200 ppm based on acute inhalation toxicity data in animals
[Nielsen and Yamnagiwa 1988] and an analegy to ammonia [ACGIH 1691).

REFERENCES:

1. ACGIH [1681]. Diethylamine. In: Documentation of the threshold limit values and biclogical sxposure indicas. Bth ed.
Cincinnatl, OH: American Conference of Governmantal industrial Hygienista, pp. 480-481.

2. Hine CH, Kodama JK, Guzman RJ, Loquvam GS {1960]. The toxicity of allylamines. Arch Environ Health 1:343-352.

3. Nielsen GD, Yamagiwa M [1888). Structure-activity relationships of airway irritating aliphatic amines. receptor activation
mechanisms and predicted industrial exposure fimits. Chem Biol Interact 71(273):226-244.

4. Patel V¥, Venkatakrishna-Bhatt H, Patet NB, Jindal MN [1885]. Pharmacology of new glutarimide compounds. Biomed
Biochim Acla 44(5):785-803.

5. Patty FA, od. [1063). Industrial hygiena and toxicolegy. 2nd rev. ed. Vol. it. Toxicology. New Yark, NY: Interscience
Publishers, Inc., p. 2044,
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2-Diethylaminoethanol

CASnumber . ........ ... ... ... i, 100-37-8

NIOSHREL ........00c0iiiieiiiiiiiannnnnnns 10 ppm {50 mg/m?) TWA [skin]

Current OSHAPEL ................coiiinninnn. 10 ppm (50 mg/m*) TWA [skin}

1989 0SHAPEL .............. ... ... Same as current PEL

19931994 ACGIHTLY ... ..., 10 ppm (48 mg/m®} TWA [skin]

Descriptionof Substance . ...................... Coloriess liquit with a nauseating, ammonia-like odor,

LEL. . o i e Unknown

Ofginal {SCPIDLH .. ... ... . ... .. .. i, 500 ppm

Basis fororginal {SCPYIDLH .................... No useful data on acute inhafation toxicity are available on which

{o base the IDLH for diethylaminoethancl. The chosen IDLH is
based on the follpwing statements by Comish [1985]: "exposure
of rats to 500 ppm, & hours daily for 5 days, resulted in severe
weight loss and high mortality. Daily exposure at 200 ppm
resulied in the death of 7 of 50 rats during the first month. A
single human exposure for a few seconds 1o a levet well below
200 ppm resulted in nausea and vomiting *

Short-tarm sxposure guidelines ... .. ... ... .. ., None devaloped

ACUTE TOXICITY DATA

Lathal concentration data:

LC, Lc., Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm} Tima LC{CF} value
Rat Lomonova 1970 924 4 -e--- 4 hr 1,848 ppm (2.0) 185 ppm
Mouge Lomonova 1570 3,027 | -e=--- ki ? ?
Lethai dose data:
Species Reference Route | (mg/kg} 1 (makg) AdJusted LD Derived value
RaL Smyth and Carpenter 1944 oral 1,300 ] ----- 1.865% ppm 187 ppm
Humandata . ............ .. ... i iiiiin. A very short exposure {<30 seconds) to a concentraticn

estmated to be lesa than 100 ppm has resulied in naussa and
vomiting within & minutes; other parsons in the same room alsa
compiained of the naussating odor but did not become ill
[Cormish 1065].

Revised IDLH: 100 ppm
Basis for revised IDLH: The revisad iDLH for 2-diethylaminosthanol is 100 ppm based on acute inhalation toxicity data
in humans [Comish 1965].

REFERENCES:

1. Comish HH [1865]. Oral and inhalation toxicity of 2-diethylaminoethanol. Am Ind Hyg Assoc J 26:470-484.

2. Lomanova GV [167C). Toxicology data on dimethylathanclamine and diethylethanclamine. Gig Tr Prof Zabol
14(11):52-53 (translated).

3. Smyth HF Jr, Carperttar CP [1644]. The place of the range-finding test in the industrial ttdcology laboratory. J Ind Hyg
Toxicol 26:2608-273.
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Difluorodibromomethane

CASnumber ...............cciiiiii., 75618

NIOSHREL .................cciiiiiiiiinn.n. 100 ppm {860 mg/m®) TWA

Current OSHAPEL ..............ciivenennns. 100 ppm (860 mg/m?) TWA

1988 0SHAPEL ....... .. ... .. Same as current PEL

19931984 ACGIHTLY ... ... ......00 v, 100 ppm (858 mg/m® TWA

Descriptiocnof Substance . ...................... Colorlass, heavy liquid or gas {above 76€°F) with a characteristic
odor.

I Noncombustible Liquid/Nanflammable Gas

Originaf {SCPYIDLH ...................c¢coooo.. 2,500 ppm

Basin for original {(SCP}IDLH .................... The chosen [DLH is based on the rat LC,, of 2,300 ppm
[Comstock at al. 1953 cited by NIOSH 1974} and on the
staternent by Patty [1963] that 4,000 ppm for 15 minutes causad

significant puimenary damage in rats [Chambers et al. 1950].

Short-term sxposure guidelines . ................. None devekoped
ACUTE TOXICITY DATA
Lethal concentration dats:
LCys LC., Adjusted 0.5%-hr Derlved
Species Refersnce {ppm} {ppm) Time LC (CF) value
Mouse Chambers «t al. 2380 | ----- 54,630 15 min | 43,158 ppm (0.79) 4,316 ppm
Rat Comstock and Oberat 1982 | ----- 55,000 | 15 min {43,450 ppm (0.79) ]| 4,345 ppm
Otheranimaldata ......................... . 00.t 1t has been reported that 4,000 ppm for 15 minutas caused

significart pulmeonary damage in rats [Chambera et al. 1850].

Fatalities were noted in rats after axposures of to 2,300 ppm for

6 hours/day, 5 daya‘wesx for 7 weeks [Comstock et al. 1953].
Humandatm ............c. .. iiieiniinannars Nane relevart for use in detarmining the revised IDLH.

Revised IDLH; 2,000 ppm .
Basls for revised IDLH: The mvised [DLH for diffuarodibromomethans is 2,000 ppm based on inhalabion toxicity data in
animals [Chambers et al. 1850; Comstock et al. 1553].

REFERENCES:

1. Chambers WH, Krachow EH, McGroth FP, Goidberg 5B, Lawson LH, McNames K {15950]. An investigation of the toxicity

* of proposad fire extinguishing fluids. Pan lil. The pathology in rats producad by inhalation of vapors of proposed fire
extinguishing compounds. Army Chemical Center, MD: U.S. Amy Chemical Corps, Medical Division Research Report
No. 23, p. 33. :

2. Comstock CC, Oberst FW [1952]. Comparative inhalation toxicities of carbon tetrachioride,
monochioremonobromomethane, difiuorodibromotmethane and riflucromenobromomethane to rats and mice in the
presance of gasofine fires, Army Chamical Conter, MD: U_S. Ammy Chemical Corpa Medical Laboratories, Research
Report MNo. 107. p. 52.

3. Comatock CC, Kerschner J, Oberst FW [1953]. Toxicokgy of inhaled triffuaromoncbromomethane and
difluarndibromomethane vapors from subacute and chronic exposures of rats and dogs. Ammy Chemical Centar, MD:
.S, Ammy Chemical Corps, Medical Laboratory Ressarch Report No. 180, p. 8.

4, NIOSH [1874]. PA752%0. Methane, dibromodiflucro-. In: The toxic substances list, 1974 ed. Rockville, MD: U.S.
Dapartment of Health, Education, and Welfare, Fublic Health Service, Canter for Dissass Control, National Institute for
Occupational Safety and Health, DHEW (NIOSH) Publication No. 74-134, p. 477.

5. Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il Taxicology. New York, NY: Interscience
Publishars, inc., p. 1328.
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Diglycidyl ether

CASnumber .. ... ... ... ... ... ... ... 2238-07-5
NMIOSHREL ......... ... ... . ... . ... 0.1 ppm {0.5 mg/m?) TWA; NIOSH considers diglycidyl ether to
be a potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1884].

CurrentOSHAPEL ...............c¢viiieiinnn. 0.5 ppm (2.8 mg/m®) CEILING

1989 0SHAPEL ... ... ... ... ... ... 0.1 ppm (0.5 mg/m?) TWA

168831894 ACGIHTLY .......... ... .....ccoutte 0.1 ppm {0.53 mg/m®) TWA

Descripion of Subetance . ...................... Colorless liquid with a strong, iritating odor.

LEL. . e Unknown

Original (SCP}IDLH .......................c..0 25 ppm

Basis for orginal (SCP)IDLM . ................... The chosen IDLH is based on the male mouse 4-hour LC,, of

’ 30 ppm [Hine et al. 1858].

Short-term exposure guidelines ... ... ... ......., Nona developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LC,, Adjusted 0.5-hy Derived

Species Reference {ppm) {ppm) Tims LC {CF) valus
Mouge Hine et al. 195§ O = 4 hr 60 ppm (2.0) 6.0 ppt
Moupe Hine et al. 1961 86 ] ----- 4 hr 152 ppm (2.0} 19 ppm
Mouae Hine et al. 1961 0§ =e-e- 8 hr 75 ppm (2.5} 7.5 ppm
Rat Hine et al. 1961 200 ] e---- 4 hr 400 ppm {2.0) 40 ppm
Rat Hine et al, 1961 €8 | ===~ B hr 170 ppm {2.5] 17 ppm
Rat Marhold 1966 200 | ----- 4 hr 400 ppm (2.0) 40  ppm

Humandata .......... ... ... o0 iiiioiiinnia None relevant for use in determining the revised IDLH.

Revisad IDLH: 10 ppm

Basis for revised IDLH: The revised IDLH for diglycidyl ether is 10 ppm based on acuts inhalation toxicity data in
animals [Hine et al. 1956; Hine el al. 1861]. (Note: NIOSH recommends as pan of its carcinogen policy that the “most
protective” respirators be worn for diglycidyl ether at concantrations above 0.1 ppm.]

REFERENCES:

1. Hine CH, Kodama JK, Wellingten JS, Dunlap MK, Anderson HH [1958). The toxicology of glycido! and some glycidyl
ethars. AMA Arch ind Health 14:250-264.

2. Hine CH, Kodama JK, Guzman RJ, Duniap MK, Lima R, Loquvam GS [1661]. Effects of digtycidyl ether on blood of
animals. Arch Environ Haalth 2(1).37/31-50/44.

3. Marhold J [1868]. Prehied Prumysiove Toxikologie, Organicke Latky. Prague, Czechosiovakia: Avicenum, p. 773 {in
Czechoslovakian).
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Diisobutyl ketone

CASnumber .................. . ... e, 108-83-8

MIOSHREL ...........cciiiiiiiiainins 25 ppm (150 mg/m®) TWA

CurremtOSHAPEL .....................c0vuunen 50 ppm (290 mg/ny’) TWA

1989 OSHAPEL ...........__.................. 25 ppm (150 mgim™ TWA

1993484 ACGIHTLY ... ... .. ..., ........... 25 ppm {145 mg/m?) TWA

Description of Substance ....................... Colortess liquid with a mild, sweet odaor,

LELI@200°F) . ...t i e 0.8% (10% LEL(@200"F), 800 ppm)
Original{SCP)IDLH ........_................... 2,000 ppm

Basis for original (SCP)IDLH .................... The chosen IDLH is based on the UCC [1971] report that

“breathing saturated vapors in air killed 1 of 8 animals in 8 hours;
breathing 2,000 ppm for 8 hours killed 5 of 6 animals. Breathing
1,000 ppm for 8 houra produced iliness but no deaths.” Thia is
the only usetul data evailable on which to base the IDLH for this

substance.
Short-term exposure Quidelines .. ... ... ._.... ... None devaloped
ACUTE TOXICITY DATA
Lethal concantration data:
LCy LC,, Adjusted 0.5hr Dertved

Species Refsrancs ippm) {ppm) Tims LC (CF} value
Rat Smyth et al_ 1849 | ----- 2,000 4 hr 4,000 ppm (2.0} 400 ppm
Rat Smyth et ml. 1549 z,op0 | ----- 8 hr §,000 ppm (2.5) 500 ppm

Lethal doss data:
LDw LD,

Species Reference Route | (mg/kg) | (mg/kg) Adjusted LD Darlved valus
Rat NPIRI 1974 oral 5,75¢ | ----- 6,729 ppm €30 ppm
Fouse Shell 1961 OTRl 1,416 | ----- 1,674 ppm 167 ppm
Rat Smyth et al. 1949 oral s.800 ] ----- &, B58 ppa €66 ppm

Humandath . ............. ... iiiinncanansss 1t has bean reported that a 3-hour axposure at 50 or 100 ppm
caused slight iritation to the ayas, nose, and throat [Smyth et al.
1644].

Revisad IDLH: 500 ppm
Basis for revissd IDLH: The revised IDLH for diisobuty! ketone is 500 ppm basad on acuts inhalation toxicity data in
animats [Smyth ot al. 1949]. )

REFERENCES:

1. Carpenter CP, Pozzanl UC, Well CS [1557]. Toxicity and hazard of diisobutyl kelons vapors. AMA Arch Ind Hyg Occup
Med 8377-381,

2. NPIRi [1974]). Raw materials data handbook, physical and chemical properties, fire hazard and heslth hazard data. Vol.

1. Organic solvents. Bethishem, PA: National Printing ink Research Institute, p. 23.

Shell [1981]. Unpuhlished report. Shell Chemical Company, p. 4.

Smyth HF Jr, Carpenter CP, Weil CS [1948]. Range-finding toxicity data: list 11l J Ind Hyg Toxicot 37:60-62.

UCC [1971). Toxicology studies; diisobuiyl ketone. New York, NY: Union Carbide Corporation.

L
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Diisopropylamine

CASnumber ... ... .. ... ... ... ... .. ..., 108-18-9

RIOSHREL ........ ...t 5 ppm (20 mg/m®) TWA [skin)

CurrentOSHAPEL ........................ . 5 ppm (28 mg/m™) TWA [skin)

1980 OSHA PEL ... ......... ... ... .. ... Same as current PEL

19931984 ACGIHTLY .......................... 5 ppm (21 mg/m”) TWA (skin]

Descripion of Substance ....................... Coloress liquid with an ammonia- or fish-like odor.

LBl . e e 1.1% (10% LEL, 1,100 ppm)

Original (SCPYIDLH ............................ 1,000 ppm

Basis fororiginal (SCPYIDLH .. .................. The chosen IDLH is based on the UCC [1871] report that a
4-hour exposure to 1,000 ppm killed 2 of 6 rats. Patty [1963]
reported the same information [Smyth et al. 1954).

Short-term exposure guidelines ... . .............. None developed

ACUTE TOXICITY DATA

Lethal concentration data;

LC,, LG, : Adjusted 0.5-hr | Derived value
Species Refarence {ppm} {ppm) Time LC (CF)
Rat Izmeyow et al. 1982 1,140 -=-=- 2 hr 1,824 ppm (1.6) 182 ppm
Mouse Izmerov &t al. 1382 1,000 ==--- 2 hr 1,596 ppm [1.6) 160 ppm
Rat Smyth et al, 1954 LGyt 1,000 evee- 4 hr { 2,000 ppm (2.0) 200-ppm
Rabbit Treon et al, 1949 e 2,207 2.5 hr | 2,752 ppm (1.7} 375 ppm
G. pig Treon et al. 1949 | .e--- 2,207 |80 wmin| 3,090 ppm (1.4} 109 ppm
Cat Treon et al, 1343 = | «ceee- 2,207 |72 wmin] 2,869 ppm (1.3) 287 ppm
Humandata ................ ... it Complaeints of nausea, headache, and temporary dimness in

vision were reported in workars 2 to 3 hours following several 5-
to 10-minute axposures o about 178 ppm; concenlrations
otherwise during the workshilt averaged about 24 to 48 ppm
[Treon at al. 1949]

Revised IDLH: 200 ppm
Basis for revised IDLH: The revised IDLH for diisopropytamine is 200 ppm based on acute inhalation toxicity data in
workers [Treon et al. 1649] and animals {lzmerov et al. 1982; Smyth et al. 1554].

REFERENCES:

1. lzmerov NF, Sanotaky [V, Sidorov KK [1882]). Toxicometric parameters of industrial toxic chemicals under single
sxposure. Moscow, Russia: Centre of intermational Projects, GKNT, p. 54.

2. Patty FA, ed_[1863]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. ll. Toxicology. New York, NY: Interscience
Publishars, Inc., p. 2044,

3. Smyth HF Jr, Carpamer CP, Weil CS, Pozzani UC [1954]. Range-finding oxicity data: list V. AMA Arch Ind Hyg Occup
Med 10:61-88.

4, Treon JF, Sigmon H, Kizmiller KV, Heyroth FF [1848]. The physiclogical response of animals {o respiralory exposure to
the vapors of diisopropylamine. J ind Hyg Toxicol 31:142-145.

5. UCC [1871]. Toxicology studies: diisopropyl amine. New York, NY: Union Carbide Corporation.
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Dimethyl acetamide

CASnumber ................ ... 127-19-5

NIOSHREL ......... . ... . ..., 10 ppm {35 mg/m”) TWA [skin}

CurrentOSHAPEL ..............ccoivvninnnnn. 10 ppm {35 mg/m®) TWA [skin]

1988 OSHAPEL ................... .. ... ..., Same as current PEL

19931984 ACGIHTLY .. ... ... ... ... ... ... 10 ppm {38 mg/m® TWA [skin]

Descriptonof Subatance . ... ... ... ......... Colodess liquid with a weak, ammaonia- or fish-like odor.

[0 (- o o 1.8% {10% LEL{@212*F), 1,800 ppm}

Original {SCPYIDLH ...................... i iuue. 400 ppm

Basis fororiginal {(SCP)IDLH . ................... The chosen IDLH is based on the statement by Deichmann and

Gerarde [1969] that acute inhalation at 408 and 575 ppm causes
some deaths and degeneration of the liver in several species of
labaratory animals, Although na time period is specified for that
exposure, the chosen {DLH is probably reasonable, and perhaps
aven conservative, because Pally {1963] reported that liver injury
was noted anly in sorme rats and dogs exposed {0 repsated

inhalation at 100 to 200 ppm [Hom].
Short-term exposure guidelines .................. Nane developed
ACUTE TOXICITY DATA
Lethat concantration cata:
LCyw Lc,, Adjusted 0.3-hr Derived

Species Referencs {ppm) | {(ppm} Time LC {CF) value

Rat Kennedy and Sherman 1986 2,475 | ----- 1 hr 2,970 ppm {1.2) 297 ppm
Lathal dose data:
LDy LD,

Species Refersnce Route | {mgkg} | {mg/kg) Adjusted LD Derlved value
‘Moume Bartsch ot 2l. 1576 oral &,620 | =---- 8,934 ppm £33 ppm
Rat Monsanto 1930 oral 4,800 | ----- 9,282 ppm 928 ppm

Humandata . ........... . ittt iiiiiienanns None refevant for use in deterrnining the revised IDLH.

Revised IDLH: 300 ppm
Easle for revised IDLH: The revisad IDLH for dimethyl acetamide is 300 ppm based on acute inhalation toxicity data in
anima's [Kennedy and Sherman 1986].

REFERENCES:

1. Barisch W, Sponer G, Dietmann K, Fuchs G [1976]. Acute toxicity of various solvents in the mouss and rat.
Arzneimittel-Forachung {Drug Research) 25(8):1581-1583 (in German).

2. Deichmann WEB, Gemrde HW [1688). Dimethylacetamide (DMA}. In: Toxicology of drugs and chemicals. New York,
NY: Academic Press, inc., p. 655.

3. HomHJ [7]. Personal wmmnhton [From Patty FA, od. [1963]. Industrial hyglene and toxicology. 2nd rev. ed.
Vol. il. Toxicology. New York, NY: [mierscience Publishers, Inc., p. 1834.]

4. Wennedy GL. Sherman H [18668]. Acute and subchranic toxicity of dimethyiformamide and dimethylacatamide following
various routes of administration. Drug Cham Taxicol %(2):147-170.

5. Mansanto [1980]. 8EHQ-0590-0981 submission on DMF/DMAC fo U.S. EPA. St. Louis, MO: Monsanto Chemical
Company. United States Erwvironmental Protection Agency, Offica of Pesticides and Toxic Substances.

8. Patty FA, ed. {1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: [nierscience
Publishars, Inc., p. 1834,
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Dimethylamine

CAS number

................................. 124.40-3

NIOSHREL ........coviiiiiiie i iiiainenn. . 10 ppm (18 mg/m*) TWA

Current OSHAPEL . .................cc.cuvvnsn, 10 ppm (18 mg/m® TWA

19B9OSHAPEL .................. ..o, Same as currert PEL

19931904 ACGIHTLY ... ... ..t 5 ppm (8.2 mg/m®) TWA, 15 ppm (27.6 mg/m®) STEL

Descriptionof Substance ....................... Cojorless gas with an ammonia- or fish-like odor,

N 2.8% {10% LEL, 2,803 ppm}

Original {SCPYIDLH .. ...............coovioo... 2,000 ppm : '

Basie for original (SCPJIDLH .................... Mc data on acute inhalation toxicity are available for
dimethylamine. Therefore, the chosen IDLH is based on an
anaiogy with diethylamine which has an 10LH of 2,000 ppm.

Short-tarm exposure guidelines . ................. None daveloped

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LC, Adjuated 0.5-hr Derived

Spacies Rafarence {ppm) {ppm) Time LC {CF} value
Rat Koch et al. 1980 4,700 | ----- 4 hr 3,40C ppm (2.0} S40 ppm
Rat Steinhagen et al, 1582 4,540 | ~e-v-- & hr 10,442 ppm (2.3} 1,044 ppm
Mouvse Steinhagen et al. 1982 7,850 | ----- 2 hr 12,240 ppm {1.6} 1,224 ppm
Lethal dose data:

LDy LD,

Specios Raferance Route | {mg/kg) | {mg/kg) Adjusted LD Derived value
Rat Dzhanashvili 1967 oral 688 | ----- 2,613 ppm 261 ppm
Mousae Dzhanamhvili 1967 oral 316 | eew-- 1,183 ppm 118 ppm
Rabbit Dzhanashvili 1967 cral 240 | eeee- 858 ppm 90 ppm
G. pig Dzhanashvili 1867 oral 24¢ | wmwe- 838 ppm 90 ppm
Otheranimalidata ..........................0vun RDy, (mousa}, 511 ppm [Steinhagen et al. 1882);

. RD,, (rat), 573 ppm [Steinhagen st al. 1682].
Humandets ... ... . ... it None refevart for use in determining the revised 1IDLH.

Revised IDLH: 500 ppm
Basis for revised IDLH: The revised IDLH for dimethylamine is 500 ppm based on acute inhalation toxicity data in
animals [Steinhagen et al. 1862].

REFERENCES:

1. Dzhanashvili GD [1967). Maximum permissible concentration of dimethylamine in water bodies. Gig Sanit
J2(6):3268-335 {translated).

2. Koch F, Guentar M, Kliche R, Lang R [15880]. Studies on the aerogenic intoxication of rats by means of methylamines.
Wiss Z: Kar Marx University, Leipzig, Math-Naturwiss. Reihe 29:483-474. [From ACGIH [1881]. Dimethylamine. in:
Documentation of the thrashold limit vaiuves and biological axposure indices. 6th ed. Cincinnatl, OH: American
Conference of Governmental Industrial Hygienists, pp. 479-481.]

3. Steinhagen WH, Swenberg JA, Barrow CS [1882]. Acute inhalation taxicity and sensory imitation of dimethylamine. Am
ind Hyg Assoc J 43(6).411-417.
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N,N-Dimethylaniline

CASnumber ... ... ... .. ... ... ..., 121-689-7
NIOSHREL ..... ................. ... . ee... 5 ppm {25 mg/m? TWA, 10 ppm (50 mg/m®) STEL [skin]
CurrentOSHAPEL ..... ........................ 5 ppm {25 mg/m®} TWA [skin)
1989 0SHAPEL ....... ... ... o 5 ppm (25 my/m?) TWA, 10 ppm (50 mg/m®) STEL [skin]
18931884 ACGIHTLY ... ... .. ....... Cheaaenns 5 ppm (25 mg/m®} TWA, 10 ppm (50 mg/m?) STEL [skin]
Descriptionof Substance ....................... Pale yellow, oily liquid with an amine-like odor.
LEL. . Unknown
Orginal {SCPYIDLH ... ... .......oiiian.., 100 ppm
Basls for original {SCPYIOLH .. _...._............ No quantitative dala on acute inhalation toxicity are available for
dimethylaniline. Because the TLY for dimethylaniline is based
an an analogy with aniline JACGIH 1871], the chosen iDLH is
also based on an analogy with aniline, which has an IDLH of
100 ppm.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal concantration data:
LCy LC., Adjuated 0.3-hr Derived
Spacies Raferunce {ppm} {ppm) Time LC (CF value
Rat Slusar st a2l. 1972 =} ----- 50 4 hr 00 ppm (2.0) 10 ppm
Lathal dose deta:
LDy Lo,
Spacies Rafsrence Routs | {mg/kg) | {mg/kg) Adjusted LD Darived value
Rat Gmyeh et al. 1982 oral 1,430 | sea-- 1,958 ppm 196 ppm
Humandate . ...... ... it N,N-Dimethylaniline has been reported to ba quantiiatively less

toxic than anifine but produces a very simifar effect — notably,
methemoglobinemia [Clayton end Clayton 1881]. !t has been
reported that 50 mg/kg is the lethat oral dose [Hail 1969]. [Note:
An oral dose of 50 mg/kg is equivalent to a 70-kg worker being
exposed 10 2,333 mg/m? (483 ppm) for 30 minutes, assuming a
breathing rate of 50 filers per minute and 100% absorption.}

Revised IDLH: 100 ppm {Unchanged]

Basis for revised IDLH: Basad on an analogy with aniline [Claylon and Clayton 1881] which has an IDLH of 100 ppm
and to acute oral toxicity data in humanas [Hall 1888], the original 1DLH for N N-dimethylaniline {100 ppm) is not being
revised for at this time.

REFERENCES:

1. ACGIH {1671]. Dimethylaniline {n-dimethylaniline). [n: Documentation of the thrashold limit values for substances in
workroom air, 3rd ed. Cincinnati, OH: American Conference of Governmental Industrial Hygienists, p. 89.

2. Clayton GD, Clayton FE, eds. {1881]. Patty's industrial hygiene and loxicoiogy. 3rd rev. od. Vol, 2A. Toxicology. New
York: John Wilay & Sons, Inc., pp. 2416-2454,

3 Hall R[1968]. Adhesives. Washinglon OC: National Clearinghousa for Poison Control Centers Bulletin, p. 5. Jan/Feb,

1960,

4. Slusar MP, Zvezday VI, Kolodub FA [1872]. Hygienic standardization of N,N-dimethylaniline in the air of industriat
premisas. Gig Sanil 37(4):35-37 (in Ruasian).
5. Smyth HF, Carpertter CP, Weil CS, Pozzani UC, Striege) JA [1962]. Range-finding toxicity data: list V1. Am ind Hyg

Assoc )

23:85-107.
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Dimethy!-1,2-dibromo-2,2-dichlorethyl phosphate (Naled)

CASnumber ........... ... ... 300-76-5

NIOSHREL ......... .. .cciiiiiiiiiiiiiinnnnn 3 mg/m® TWA [skin]

CurrenmtOSHAPEL ............................. 3 mg/m? TWA

1989 OSHAPEL ......... ... . .. 3 mg/m® TWA {skin]

19931994 ACGIHTLY ............coiivnn., 3 mg/m* TWA [skin]

Description of Substance . ...................... Colorlass to white solid or straw-colored liquid (above 80=F) wilh
a slightly pungent odor.

Noncombustible Solid

Original {SCPYIDLH .......... ... ..cccoiiin... 1,800 mg/m®

Basis fororginal {SCRYIDLH .. .................. Because no usefui data on acuta inhalation toxicity are available,

the chosen [DLH has been satimated from the male rat oral LDy,
of 250 mg/kg [Gaines 1968 cited by ACGIH 1871).

ACGIH [187 1] also reported that the acute toxicity data,
inhalation deta, ard experience to date indicate that this is nota

highly dangerous material.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD, *
Specles Reference Route {mgkg) | (mgkp) Adjusted LD Derived valus
Mouse Berteau and Deen 1978 inhalation’ 16 | ----- 1,092 mg/m* 109 mg/m?
Mouss Berteau and Deen 1978 oral 222 ] ----- 1,554 mg/m 155 mg/m?
RAt Berteau and Deen 1978 oral 168 | ----- 1,120 mg/m 112 mg/m?
Mammal Debska et al. 187S oral 430 | -~--- 3,010 mg/o0 101 mg/m’
Rat Gaines 1969 oral 250 | -e--- 1,750 mg/m’ 175 mg/m’
Mouss Haley #t al. 197§ oral 330 | -e--- 2,310 mg/e 231 og/m?

*Note: An inhalation exposure that was presentsd as "mgfkg.”

Humandsta ......... . ... ... ... iiiiiiiiiinnn None relevant for use in determining the revised [DLH.

Revissd IDLH: 200 mg/m®
Basis for mvlsed IDLH: The revised IDLH for dimathyl-1,2-dibromo-2,2-dichlorethyl phosphate is 200 mg/m® based on
acuia toxicity data in animais [Berteau and Deen 1978, Debske et al. 1675; Gaines 1968, Haiey & al. 1875].

REFERENCES:

1. ACGIH{1871]. Dibrom (naled). In: Documentution of the threshold limit values for substances in workroom air, 3rd ed.
Cincinnati, OH: American Conferencs of Governmenial Industrial Hygienists, p. 73.

2. Berieau P, Deen W[1978]. A comparison of oral and inhalation toxicities of four insecticides to mica and rats.
Bulletin Environ Contam Toxicol 78:113-120.

3. Debska W, Jaruzelski M, Witkowski W, Zdziechowski .} {1975]. Dynamiks zanikania pastycydow w roslinach
leczniczych. Herba Polonica 27:53-80 (in Pofish).

4, Gaines TB {1968]. Acute toxicity of pesticides. Toxicol Appd Pharmacol 14:515-534.

5. Haley T, Farmer JH, Harron JR, Dooley KL [1675]. Estimation of the LD, and extrapolation of the LD, , for five
organophcaphate peaticidgs. Arch Toxicol 34:103-108.
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Dimethyiformamide

CASnumber ............ ... ... . .. ... ... .. 58-12.2

NIOSHREL ....... ... ... .. . ... i i, 10 ppm {30 mg/m® TWA [akin}

CurrentOSHAPEL ............................. 10 ppm (30 mg/m?) TWA [skin}

1989 OSHAPEL . ... ... ... ... ...t Same as current PEL

19931994 ACGIHTLY .......................... 10 ppm {30 mg/m®) TWA [skin]

Dencription of Substance ....................... Colorass to pale-yellow liguiid with a faint, amine-like odor.
LEL @212 F) . ... e 2.2% {10% LEL{@212°F), 2,200 ppm)

Orginal {SCP}IDLH .............. s 3,500 ppm

Basle fororginal (SCPYIDLH .................... The chosen IDLH is based on the statements by Clayton

et al. [1963] that rals survived a 4-hour exposure to air saturated
with dimethylformamida vapor [Smyth and Carpenter 1948] and
inhalation of saturated vapors for 8 hours was lsthal [Haskel!
Laboratory]. A.D. Litle reports that the saturated concentration
at 20-C is 3,550 ppm. Becauss axposures to rats for 4 hours
were at saturated concentrations, 3,500 ppm is chosen as the

IDLH.
Short-tarm exposure Quideiines .. ... ......... .. .. None devetoped
ACUTE TOXICITY DATA
Lathal concentration data:
LCx Lc, Adjusted 0.8-hr Dertved

Spacies Refersnce {ppm} {ppm) Time LC {CH valus
Rat Haskelil | ea--- 5,000 § hr 11,500 ppm {2.3) 1,150 ppm
MoLse Stasenkova 1361 3,002 | ---e= 2 hr 4,947 ppm {1.6) 436 ppm

Lathat dose data:
LDy LD,

Specie Refsrence Route | (mg/kg) | (mg/kg} Adjustad LD Derived value
Rat Druckrey et al. 1967 oral 2,800 | ----- 6,447 ppm €45 ppm
HMouse Lobanova 1958 oral 3,70 | ----- 8,520 ppm 852 ppm
Rat Masamann 1856 oral 3,500 | vree- 8,053 ppm a40& ppm

Humandate ...._ ... ... ... ..., None relevant for use in determining the revised (DLH.

Revised iDLH: 500 ppm

Basls for revised IDLH: The revised IDLH for dimethylformamide is 500 ppm besed on acute inhalalion toxicity data in
animals [Stasenkov 1961).

REFEREKCES:

1. A.D. Litle {7). AD. Litle, Inc. information supplied to NIOSH during Standards Completion Project

2. Clayton JW Jr, Bames JR, Hood DB, Schepers GWH [1963]. The inhalation toxicity of dnmeﬂiytformamnde {DMF). Am
ind Hyg Assoc J 24:144-1354,

3. Druckrey H, Preussmann R, lvankovic 5, Schmahl D [1867]. Organotrope carcinogene wirkungen bei 85 vershiedenan

N-nitroso-verbindungen and BD-rattan. Zeitschrift fir Krebsforschung §$:103-201 ({in German}.

Haskell Labaratory [?]. Unpublished report. [From Clayton JW Jr, Bames JR, Hood DB, Schepers GWH [1963]. The

inhalation toxicity of dimethyformamide (DMF). Am Ind Hyg Assoc J 24 144-154.]

Lobanova KP {1956]. Conceming the toxicity of dimethylformamide. Gig Tr Prof Zabol 23(5):31-37 (in Russian).

Masamann W {1958]. Toxicological investigations on dimethylformamide. Br J Ind Med 13.51-54.

Smyth HF Jr, Carpanter CP {1948]. Further experience with the range-finding test in the industrial toxicology laboratary.

J ind Hyg Toxicol 30(1):83-88.

Stasenkova KP [1961]. Toxicity of dimethyformamide. Toksikol Nov Prom Khim Vesh 1:54-69 (in Russian).
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CAS number

MIOSH REL

Current OSHA PEL
1889 OSHA PEL

Original (SCP} IDLH

1,1-Dimethylhydrazine

Basis for original (SCP}IDLH ....................

Existing short-tarm exposure guidelines . ....... ...

ACUTE TOXICITY DATA

Lathal concantration data:

57-14-7

0.06 ppm {0.15 mg/m®) 2-hour CEILING; NIOSH considers
1,1-dimethyihydrazine to be a patential occupational carcinogen
as defined by the OSHA carcinogen policy [20 CFR 18680).

0.5 ppm (1 mg/m® TWA [skin]

Same as current PEL

0.5 ppm (1.2 mg/m®) TWA [skin], A2

Colorless liquid with an ammonia- or fish-like odor.

2% {10% LEL, 2,000 ppm)

50 ppm

The chossn [DLH is based on the statement by Patty [1963] that
1 of 3 dogs died following a 4-hour axposure to 52 ppm
{Jacobson st al. 1955]. Concantrations above 50 ppm may
cause parmanent ays damage.

American Industrial Hygiene Association [AIHA 1964]
Emergency Expasure Limits (EEL9):

S-minute EEL; 600 ppm
10-minuie EEL: 200 ppm
30-minute EEL: 100 ppm
B80-minute EEL: 50 ppm

Nationat Research Council [NRC 1985) Emergency Exposure
Guidance Levels (EEGLs):

1-hour EEGL: 0.24 ppm
2-hour EEGL: 0.12 ppm
4-hour EEGL: 0.08 ppmi
8hour EEGL: 0.03 ppm
16-hour EEGL: 0.015 ppm
24-hour EEGL: 0.01 ppm

LCx LCL Adjusted 0.5-hr Derived
Species Refsrence {ppm} {ppm} Time LC {CF} valua

Rat Jacobscn et al. 19%S &2 | ----- & hr 504 ppm {2.0) 50 ppm
Mouge Jacobaon et al. 195% 72 | o----- & hr 344 ppm (2.0) 34 ppm
Hamster. |Jacobacnh at al. 195§ 392 | ev--- 4 hr 784 ppm (2.0) 78 ppm
Dog JacchbEgn st al. 1955 Lyea: 111 | ==e-- 4 hr 222 ppm (2.0} 22 ppa
Dog Jaccbeon et al. 1955 LG £§2 | emer- 4 hr 104 ppm (2.0} 10 ppm
Dog Weeks of al. 1563 3,586 | ----- is min | 2,828 ppm (0.79) 283 ppm
Rat Weaks ot al. 1363 1,420 | ----- 1h 1,763 ppm {1.25) 176 ppa
Dog Weeks ot al. 1%53 8L | ----- 1hr 1,226 ppm {1.25) 123 ppm
Otheranimaidata .....................o0uuit, No adverse effects were noted in doga exposed at 50, 200, and

600 ppm for 80, 15, and 3 minutes, respectively; only mild toxic

responses were noted at 100, 400, and 1,200 ppm for 60, 15,

and 5 minutes, reapectively [Weeks of al. 1983},
Mumandata ......... ... ..o iiivin i, None relevant for use in determining the revised [DLH.
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1,1-Dimethylhydrazine (continued)

Revised IDLH: 15 ppm
Basie for revisad IDLH: The revised IDLH for 1,1-dimethylhydrazine is 15 ppm based on acute toxicity data in animals

[Jacobson et al. 1855). [Note: NIOSH recommends as part of its carcinogen palicy that the "most protective” respirators
be wom for 1,1-dimethyihydrazine at concerirations above 0.06 ppm.}

REFERENCES:

1. American Industrial Hygiene Association, Toxicology Committes [1964]. Emergency exposure limits. Am Ind Hyg Assoc
J 25:578-588.

2. Jacobson KH, Clem JH, Whestwright HJ, Rinehart WF, Mayer N [1855). The acute toxicity of the vapors of some
methylated hydmazine derivatives. AMA Arch Ind Health 12.609-818.

3. NRC [1085]. Emergency and continugus exposurs guidance levels for selected airbome contaminants. Vol. 5.
Washington, DC: National Academy Fress, Committee on Toxicology, Board on Toxicology and Enviranmental Health
Hazards, Commission on Life Scisnces, National Research Council, pp. 37-48.

4. Pafty FA, ed. [1963]. Industrial hygiens and toxicology. 2nd rav. ed. Vol. . Toxicology. New York, NY: Interscience
Publishers, Inc., p. 22286. )

5. Weeks MH, Maxsy GC, Sicks ME, Greene EA [1863). Vapar toxicity of UDMH in rats and dogs from short axpasures.
Am Ind Hyg Assoc J 24:137-143,
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Dimethylphthalate

CASnumber ...... . .. ... ... . ... ... 131-11-3

NIOSHREL .......o.oitiiiii e, 5 mg/m® TWA

Current OSHAPEL ............................. 5 mg/m® TWA

1989 0BHAPEL ........ ... ... Same as current PEL

19931984 ACGIHTLY .. ... ... ... ... .. ... ...... 5 mg/m® TWA

Descrptionof Substance . ................. . .... Calorless, oily liquid with a slight, aromatic odor.

LEL a8 F) . ... 0.9% (10% LEL(@3508°F}, 11,300 mg/m*)

COriginal {SCPYIDLH . ... . ... ....0cviiiiiiinnn.. 9,300 mg/m*

Basis fororigimal {SCP}IDLH .._................. The chosen IDLH is based on the statement by Spector [1956]
thal 9,300 mg/m’ was a lethal concentration for the cat
[Eller 1937).

Short-tetm axposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lethal concentration data:

. Adjusted 0.5-hr Derived value

Species Raference LCe LC, Time LC {CF)

Cat Eller 1937 | ----- 9,630 mg/m* | € hr | 22,149 mg/w {2.2) [ 2,215 mg/m
Lethal dose data:

Species Referencs Route | (mgikg) | {(mg/kg) Adjuated LD Derived valus
Rat Lehman 1955 oral 6,800 | --~-- 48,300 mg/m? 4. 830 mg/m?
Rabbit Lehman 1955 oral 1,600 | ---e- 7,000 ng/m 790 mg/m
G. pig Leluman 195% oral 2,400 | -e=-- 16,800 mg/m 1,680 mg/m*
Hat Timofwevskaia et al, 1963 oral 6,800 | ----- 47,600 mg/m 4,760 mg/m*
Moume Timofeevakaia et al, 1963 orsl 6,800 | -eer- 47,600 mg/m? 4,760 mg/mt
Rabbig wWoodard and Hagan 1948 oral 4. 400 [ -ee-- IR, 800 mg/o? 3, 080 mg/w
3. pig Woodard and Hagan 15438 oral 2,400 F --o-- 16,300 mg/m’ 1,690 mg/m*

Humandata . .......... ... il None relevant for use in determining the revised IDLH.

Revised IDLH: 2,000 mg/m?

Basis for revieed IDLH: The revised IDLH for dimethylphthalate is 2,000 mg/m® based on acute inhalation toxicity data in
animais (Eller 1837). [Note: Due to its low volatility, this concentration couki only be resched at elevated tamperatures or

if the liguid droplels become airbome as in a rmist.}

REFERENCES:

1. Eller [1937). Doctorsl disseriation. Wurzburg, Germany: Julius Maximillisn University (in German). [From Spector WS,
ed. [1958]. Handbook of toxicology. Vol. [. Acute toxicities. Philadelphia, PA: W.B. Saunders Company, pp. 334-335.]

2. Lehman AJ [1955]. Insect repslients. Q Bulletin Assoc Food Drug Off U.S. 19:87-80.

3. Spector WS, ed, [1858). Handbook of toxicology. Vol. . Acute toxicities. Philadeiphia, PA; W.B. Ssunders Company,
pp. 334-335.

4. Timofeavakaia LA, Ivanova Ni, Balining ES [1863). Toxicology of o-phthalic acid ssters and hygienic reglamentation.
5ig Tr Prof Zabol 24(3):25-27 (in Russian}.

5. Woodard G, Hapan EC [1648]. Toxicological investigations of compouncis proposad for use as insect repeilents.
B. Acute oral toxicity. J Phamaco] Exp Thar §3:26-39.
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Dimethyl sulfate

CASnumber ................... .. . i, 77-78-1
NIOSHREL ... . .. i 0.1 ppm (0.5 mg/m?) TWA [skin]; NIOSH considers dimethyt

sulfate to be a patential occupational carcinogen as defined by
the DSHA carcincgen policy (20 CFR 18580].

CurrntOSHAPEL .................iivininn.. 1 ppm {5 mg/m®) TWA [skin]
1983 OSHAPEL ........ ... i, 0.1 ppm {0.5 mg/m?} TWA [akin]
1993-1994 ACGIHTLY ... .._................. 0.1 ppm {0.52 mg/mr’) TWA [skin), A2
- Descripionof Substance ....................... Colorless, oily liquid with a faint, onion-like odor,
0 = Unknawn
Orginal {SCPYIOLH ... ..............cine.. 10

ppm
................... The chosen iDLH is based on the statement by Patty [1963] that
a 20-minute exposure to 13 ppm caused severa symptoms in
mankeyd and a 20-minute exposure to 75 ppm resulied in the
LCy for guinea piga [Ghininghelli et al. 1957, Ghiringhelli and
Sironi 1858). No other useful data are available on which to

Basis for original (SCP) IDLK

base the IDLH.
Short-term sxposure guidelires . ................. Nong developed
ACUTE TOXICITY DATA
Lathal concentration data:
LGy LC,, Adjusted 0.5-hr Derived
Species Refsrence (ppm} {ppm} Time LC (CF) value
Rat Batzura et al. 1980 B8 eee-- 4 hr 17 ppm (2.0} 1.7 ppm
Human Deichmann and Gerarde 1%6% 2 ] ----- 57 it min 67 ppm {(0.69) £.7 ppm
3. pig Ghiringheill et al. 1557 7% ] mee-- 26 min 65 ppm {0.B7) 6.5 ppm
Mouse Gig Tr Protf Zabol 1579 53 | ----- * ? ?
G. pig Marhold 1986 3z | ----- 1 hr 40 ppm (1.25) 4.0 ppm
Citherhumandata .........................c.... None redavant for use in determining the revised IDLH.

Revised iIDLM: 7 ppm

Basie for revised IDLH: The revised IDLH for dimethyl sulfate is 7 ppm basad on acute inhalatign toxicity data in
humans [Deichmann and Gerarde 1888]. [Note: NICSH recommends as part of ita carcinogen policy that the "maost
protective” respirators be wom for dimethy! sulfate et concentrations above 0.1 ppm]

REFERENCES:

1. Batzum FD, Kasparov AA, et al, [1680). Pathogenesis of acuta dimethyl sulfats intoxication (experimentat study}. Gig Tr

Prof Zabol 24(11):55-57 (in Russian}.

Deichmann WB, Gerarde HW [1668]. Dimethylaulfate {DMS). In: Toxicology of drugs and chemicals. New York, NY:

Academic Press, Inc., p. 228,

Ghiringhalli L, Colombo W, Monteverde A {1857]. Observations on the toxicity of dimethyisulphate in animal

experiments. Med Lav 45:634-841 {in Italian).

Ghirtnghelii L, Sironi G [1958]. Dimethylsulphats and catalysis. Med Lav 49:690-893 (In italian),

Gig Tr Prof Zabol [1978]; 23(3}:28-32 (in Russian).

Marhold J [1986). Prehled Prumysiove Toxikologie, Organicke Laticy, Prague, Czechosiovakia: Avicenum, p. 1079 {in

Czechoslovakian).

7. Patty FA, od. {1963]. industrial hygiene and towicology. 2nd rev. ad. Vol, Il. Toxicology. New York, NY: interscience
Publishers, Inc., p. 1629,
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Dinitrobenzene {o-, m-, p-isomers)

CASnumber ................ ... ..ciiiiiiinnn, 528.28-0 {o-isomer), 88-85-0 (m-isomer}, 100-25-4 (p-isomer)
RIOSHREL ....................c0ooiniiiin.. 1 mg/m® TWA [skin]

CumrentQSHAPEL .....................c.on.... 1 mg/m? TWA {skin]

1989 QSHAPEL . ... ... ... ... .. e, Same as current PEL

19831984 ACGIHTLY ... ........ ... ... ... .... 1 mg/m? {0.15 ppm} TWA [skin]

Descriptionof Substance . ...................... Pale-white or yellow solid.

LEL. . Unknown

Orginat{SCR)IDLH . . ......... ... ..o, 200 mg/m®

Basis fororginal {(SCP}IDLH .................... Mo data on acute inhalation taxicity are available on which to

base an DL for dintrobenzens. The chosen [DLH, therefore,
has been astmated from the statement by Deichmann and
Gerarde [1965] that the probable lethal oral dose for an edult is

2 grams,
Short-tarm exposure guidelines . ... ............. None developed
ACUTE TOXICITY DATA
Lethal dese data:
LDw LD,
Species Reference Route | {mgMhg} | {(MmgNy) Adjusted LD Derived vaiue
p-isomer
Cat Spector 1955 oral | ----- 23 203 mg/m 20 mg/m*
m-igomer
Rat Kitchens =t al. 1978 oral BZ [ ----- 5681 mg/m’ 58 mg/m’
Rabbit Kitchens et &1. 1378 oral | ----- 00 2,800 mg/m’ 280 mg/m’
Humandata .. ..., ... ... . it The probable lethal oral dose hes been reported to be 2 grams

{Deichmann and Gerarde 1868]. {Note: An oral dose of 2 grams
is equivalent Lo a worker being exposad Lo about 1,300 mg/m? for
3 minutes, assuming a breathing rate of 50 fiters per minute
ard 100% absorption.]

Revised IDLH: 50 mg/m?

Baais for revised IDLH: No inhalation toxicity data are availabks on which to base an IDLH for dinitrobenzene,
Tharefors, the revisad iDLH for dinfrobenzens ia 50 mg/m’ based on acute oral toxicity data in humane [Deichmann and
Gerarde 19681

REFERENCES:

1. Deichmann WB, Gerarde HW [1968]. Dinitrobenzenes. [n: Toxicology of drugs and chemicals. New York, NY:
Academic Press, Inc., pp. 226-227.

2. Kitchens JF, Harward WE 1l1, Laiter DM, Wentsel RS, Valentine RS [1978). Preliminary problem definition of
48 munitions-related chemicals. Yol. 1. Explosives reiated chemicals. Alexandria, VA: Atlantic Research Corporation,
U.S. Army Medical Research and Devedopment Command Contract No. DAMDA7-T7-C-7057.

3. Spector WS, ed. [1955]. Handbook of toxicology. Vol. 1. Acute toxicities of solids, liquids and gasas to laboratory
animafs. Philadeiphia, PA: W.B. Saunders Co_, pp. 116-117.

181



Dinitro-o-cresol

CASnmumber .................. e 534-52-1

NIOSHREL ....... .. ivi it 0.2 mg/m? TWA [skin}

CurmentOSHAPEL ................. oo, 0.2 mg/m® TWA [skin}

1989 OSHAPEL ....... ... i Same as current PEL

19831984 ACGIHTLY ...... ... ... ............... 0.2 mg/m® TWA fakin]

Descriptionof Substance ... _......... ... ....... Yellow, oderiess solid.

LEL. . o e Unknown

Orginal (SCPYIDLH ... ... ... ... i 5 mg/m®

Basis for original (SCP}IDLH . ................... The chosen [DLH is based on the statermant by Hunter {1888}

that 4.7 mg/m® per day caused the following symptoms in a
factory worker: fever, weight ioss, a 400% rise in the basai rate
of metabolism, rapid puise, rapid respiration, profuse sweating,
shortness of breath, and cough [McDonald 1943]. It is obvious
that the chosen IDLH has been set conservatively, but no other
i quantitative data are available on which to bass an 1DLH.
Short-tarm axposure guidelines . ................. None daveaioped

ACUTE TOXICITY DATA
Lethal concantration data:
Adjustad 0.5-hr Darived

Species Refersnce LCq LC., Time LC{CFH) valus
Cat Burkatekaya 13£5 LC,,: 40 mg/m* {  -v--- 4 hr 80 mg/m* (2.0} 8.0 mg/m*
Lethal doss data:

LDy LD,

Species Reference Route | {mgfkg) | {mg/kg) Adjusted LD Derived vaiue
Rat Colliet 1972 oral 7 ] maes 49 mg/m? £.9 mg/m
Cat DeCenaurriz et al. 1981 oral 8¢ 1 ----- IS0 g/ s mng/m
Mouns MacBwen and Vernot 1972 oral 21 ] ---=- 147 mg/m? 15 ma/mt
Rabbit Popov and Vrochinsky 1376 oral 24.6 | ---=- 172 mg/m* 17 mg/m
&. pig Popov and Vrachinsky 1976 oral 264.6 | ----~ 172 mgfm* 17 mg/mt
Rat Spancer =t al. 1948 oral E > I 217 mg/m* 22 mg/mt
Humandets ..........o ittt i An axposure of 4.7 mg/m® per day resulied in fever, a basal

metabolic rate of 400, rapid pulse and respiration, profuse
sweating, shortness of breath, and cough [Fairhall 1857). A
single oral dose 75 mg produced no toxic eflects in five
voluntesrs [Harvey et al. 1851). [Nole: An oml dose of 75 mg is
equivalant to a worker being axposed to 50 mg/m? for

30 minutes, assuming a breathing rate of 50 liters per minute
and 100% absorption ]

Revissd IDLH: 5 mg/m* [Unchanged]
Basis for revised IDUH: Based on acute toxicity data in humana [Fairhal 1957; Harvey et al. 1851] and animals [Colliot
1972], the original IDLH for dinitro-o~cresol {5 mg/m”) is not being revised at this time.

REFERENCES:

1. Burkatskaya EN [1565). Maximum permisgible concentration of dinitro-o-cresol in air. Gig Tr Prof Zabol 30:34-37 {in
Russian},

2. Colliot F [1972]. intérat présenté par acdtate de dinoterbe pour le traitement Thiver des artves fruitiers et de la vigne.
Deferisi des Vegetaux 26:59-84 (in French}.
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Dinitro-o-cresol {continued)
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Dinitrotoluene {mixed isomers)

CASPDUMDEF ......... ... .o, 25321-14-6

NIOSHREL ....... ..., 1.5 mg/m® TWA [skin]; NIOSH considers dinitrotoluene to be a
potential occupational carcinogen as defined by the OSHA
carcinpgen policy [28 CFR 1390].

CurrentOSHAPEL ....................c.00onut, 1.5 mg/m® TWA [skin]

1989 0SHAPEL ........... . ... Same as current PEL

19931984 ACGIHTLY ... .. ... ... ... iiieen.. 1.5 mg/m?* TWA [skin]

Description of Substanee . ....................., Orange-yellow crystalline solid with a characteristic odor.
LEL. . i e Unknown

Original (SCPYIDLH . ........................... 200 mg/m?

Basls fororiginal (SCPYIDLH .. ................. Because no data on acute inhalation toxicty are available

conceming the physiclogical responsa to dinitrotoluene, the
chossn IDLH has bsen estimaled from the oral cat minimal lethat
dosa of 27 mg/kg [White and Hay 1801 and Kuhls 1905 cited by

Spector 1856].
Short-tarm expcaure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lathal doss dats:
LDy LD,
Species Reference Route | (mgkg} | (mgMkg) Adjuated LD Derived valus
3,5-iacther
Rat Rickert et al. 1984 oral 216 | eeee- 1,512 mg/m® 151 mg/m’
2,4-igomax .
Mouge Rickert et al. 1584 oral 1,954 | ----- 131,678 mg/m 1,368 mg/m?
Cat Rickert at al. 1584 oral | =-=== 27 183 mg/m 1% mg/m*
Humandets ..............0 i iivnnnennnnnne, it has been reported that the toxic effects of dindrotoluene are

similar in character to thoss of other aromatic nitro compounds,
such as dinitobenzens [ACGIH 1981).

Ravised IDLH: 50 mg/m®

Basis for revised IDLH: Mo inhalation toxicity data are available on which to bese an IDLH for dinitrotoluene, Therefore,
the revised IDLH for dinitrotoluena is 50 mg/m? based on an analogy with dinirobenzens [ACGIH 1991). [Note: NIOSH
recommends aa part of its carcinogen policy that the “most protective” respirators ba wom for dinirotolusne st -
concanirations above 1.5 mg/m®]

REFERENCES:

1. ACGIH [1961]. Dinitrotoluene. In: Documentation of the threshold limit valuss and biclogical axpasure indices. Gth ed.
Cincinnat, OH: American Conference of Govemmental Industrial Hygienists, pp. 506-510.

2. Kuhie [1905). Quantitative axperments on the intake of toxing through the skin (paranitrochlorobenzens, drop oil,
dintrotoluene). Doctoral dissertation (translated). Wurzburg, Germany: Julius Maximillian Univarsity, pp. 16-22.

3. Rickert DE, Butterworth BE, Popp JA [1984]. Dinitrotoluene: acute oxicity, oncogenicity, genctaxicity, and metlabolism.
CRC Crit Rev Toxicol 13Q2)217-234,

4, Specior WS, ed. [1956]. Handbook of tnxicology. Vol. |. Acute toxicities. Philadelphia, PA: W.B. Saunders Company,
pp. 118-118.

5. White RP, Hay J [1801). Some recent inquirtea and researches info the poisonous properties of naphthalene and the
aromatic compounds. Lancet 2.582-584.

164



Di-sec octyl phthalate

CASnumber ...................... ..o 117-81-7

NIOSHREL ...... ... ... .coiiiiiiiiiiinn.. 5 mg/m® TWA, 10 mg/m® STEL; NIOSH considers di-sec octyt
phthalate to be a potential occupational carcinogen as defined
by the OSHA carcinogen policy [29 CFR 1990},

CumentOSHAPEL ...........ooovioiniins, 5 mg/m®* TWA

1980 0OSHAPEL .............. ... . .. iiiiinn... 5 mg/m? TWA, 10 mg/m® STEL

1993188 ACGIHTLY .. ... ... ... ... ........ 5 mg/m* TWA, 10 mg/m® STEL

Description of Subetance ....................... Colarless, oily liquid with a slight odor.

LEL(@474F ... 0.3% (10% LEL{@474°F), 8,600 mg/m®)

Original (SCPYIOLH* . . ...... ... ... .. ... ...... Unknown ["Nota: “Effective” IDLH = 5,000 mg/m? — see
discussian below.)

Basls fororginal {SCPY}IDLH .. .................. Patty [1863] made the statement that inhalabian of the vapor-mist

mixture produced by bubbling air through a celumn of plasticizer
maintained at 170-C could be tolerated for 2 hours without
producing fatalities. !n a &-hour period, however, all rats had
succumbed. On the basis of these experiments, the hazard to
exposed workers shauld be vary low undsr ondinary
circumstiances. Because di-sec octyl phihalate has such a low
toxicity, respirators have been selecied on the basis of the
assigned protection factor afforded by each device up to

1,000 x the OSHA PEL of 5 mg/m® {Le., 5,000 mg/m¥); only the
"most protective” respirators are parmitted for use in
concentrations exceeding 5,000 mg/m’.

Short-term exposure guidelines . ... .............. None developed
ACUTE TOXICITY DATA
Lathal doss data:
Dy o,

Species Reference Route | (mg/kp) | (mg/kg) Adjustad LD Derived value
Rabbit Autian 1973 oral 34,000 § ~-we- 238,000 mg/m? 23,800 mg/m*
G. pig Autian 1%73 oral 26,000 f ~---- 162,000 mg/m? 18,200 mg/m*
Rat Shibko and Blumenthal 1973 oral 30,660 | ----- 214,200 mg/m® 21,420 mg/m
Mouse Yagi et al. 1978 oral 30,000 | ----- 210,000 mg/m® 23,000 mg/m*
Humandata ...... ...t iiiiisiineas None relevant for use in determming the revisad [DLH.

Revised IDLH: 5,000 mg/m®

Basls for revised IDLH: No inhalation toxicity data ame available on which to base an [DLH for di-sec octyl phthalate.
Since the acute ora! toxicity data in animais [Autian 1973; Shibko and Blumenthal 1573; Yagi et al. 1978} indicatas that
di-sec octyl phthalate has low acutes taxicity, the revised JDLH for di-sec oclyl phthalate is 5,000 mg/m® basad on being
1,000 times the DSHA PEL of 5 mg/m® {1,000 is an assigned protection tactor for respirators and was usad during the
Standards Completion Program for deciding when the "most protective® respirators should ba used for di-sec octyl
phthatate). [Mote: NIOSH recommends as part of its carcinogen policy that the "moat protective™ respirators ba wom for
di-sec octyl phthalate at concantrations above 5 mg/m?.)

REFERENCES:

Autian J [1973]. Taxicity and health threats of phthalate esters: review of the iterature. Environ Health Perspect 4:3-26.
Patty FA, od. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. it Toxicology. New York, NY: Interacience
Publishers, inc., p. 1808.

Shibko S!, Blumenthal H [1973]. Toxicology of phthalic acid esters used in food-pacikaging materal. Environ Health
Pers 3:131-137.

Yagiﬁwma K, Shimoi N {1878]. Terstogenicity and mutagenicity of a phthalate ester, Int J Abnorm Develop
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Dioxane

CASnumber .......... . .....0... it 123019

RIOSHREL ....... ... .o, 1 ppm (3.6 mg/m®) 30-minute CEILING; NIOSH considers
dioxane to be a potential occupational carcinogen as defined by
the OSHA carcinogan policy (20 CFR 1880).

CurrentOSHAPEL ............................. 100 ppm {380 mg/m®) TWA [skin}

1989 OSHAPEL ......... ..ot 25 ppm {90 mg/m™) TWA [skin)

199319 ACGIHTLY ... ....................... 25 ppm {80 mg/m?) TWA [skin]

Descriptionof Subetance ....................... Colorieas liquid or solid (below 53-F} with a mild, stherdike odor.

L. . e e 2.0% {10% LEL, 2,000 ppm)

Original (SCPYIDLH ... ... ... .........00veuns 2,000 ppm

Bavis fororginal (SCPYIDLH .................... The chosen IOLH is basad on the acute inhalation toxicity data
cited by AtHA [1860] in which a lethal concantration of 1,000 to
3,000 ppm for 3 hours is reparted for guinea pigs, and on the
lathal concentration of 2,08% ppm {B hours) for mice
[Kiimmer 1837] reported by Spector [1956]. ACGIH [1871]
reported that guinea pigs could toleraie 2,000 ppm for several
hours without saricus symptoms [Yant ef al. 1830]. Therefors,
exposure of workers to 2,000 ppm for 30 minutes probably would
net impede escape of cause any imeversible health effacts,

Short-term exposure guidelines .................. None developed

ACUTE TOXICITY DATA ’

Lathal concentration data:

LCw LC,, Adjusted 0.5-hr Dwrived valus
Species Reference {ppm} {ppm} Time LC {CF}
g. plg |AzHA 1960 0 | ----- 1,000-3,00¢| 3 hr }1,800-5,400 ppm (1.8} 180-540 ppm
Mouse Izmerov et al. 1582 0,109 000 ----- 2 hr 16,174 ppm (1.6} 1,617 ppm
Cat Klimmer 1937 =} -==-- 12,022{ 7 hx 28,853 ppm (2.4) 2,885 ppm
House Kiimmer 1837 = | =---- 2,C65| 8 hr 5,213 ppm (2.5} 521 ppm
Rat Kosm Biol Aviak Med 1377 12,56Bf 2000 eeee- 2 hr 20,109 ppm (1.6} 2,011 ppm

Otheranimaidata . ................. . cvernens Guinea pigs can tolerate 2,000 ppm by inhalation for several

hours without serious sympioms; higher concentrations
produced eye, nose, and lung irritation [Yant et al. 1930j.

Humandata ....... ... o i it None relevant for use in determining the revised (DLH.

Revised IDLH: 500 ppm

Basls for revised IDLH: The revised IDLH for dioxane is 500 ppm based on acurts inhalation toxicity data in animals
[AIHA 1660; Klimmer 1937]. [Note: NICSH recommends as part of its carcinogen policy that the "most proteciive”
respirators be worn for dioxana st concantrations above t pom.j
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Diphenyl

CASnumber .._.................... . ...c.c.0... 82-52-4

NIOBHREL ......._ ... ... 1 mg/m® (0.2 ppm) TWA

CumentQSHAPEL ...................uuuian, 1 mg/m® (0.2 ppm)} TWA

1888 OSHAPEL ... ... ... ... ... .. Same as current PEL

1993194 ACGIHTLY ... .. ... ...ttt 1.3 mg/m? (0.2 ppm} TWA

Descriptionof Substance ....................... Coloress (o pale-yallow solid with a pleasant, characteristic
odor.

I s L 0.6% (10% LEL{g232*F), 5,000 mg/)

Onginel (SCPYIDLN ........ ... ....oiiiiiinn.. 300 mgim? .

Basis fororiginal (SCPYIDLH . ................... The chosen IDLH is based on the following statements by

Hakkinen ot al. [1873]: “"one fatal case of liver necrosis with
some areas of cinhosis ocourred in @ worker who had been
regularty axposed to concentrations of vapor of approximately
100 mg/m?, Other workers with repssated exposurs (o
concentrations greater than 8§ mg/m® had gastrointestinal
symptoma as well a3 polyneuritic complaints, with abnormalities
of both the slectroencephalogram and slectromyogram. Some
showed hepatic damage delectead by liver function tests and

biopay.”
Short-term exposure guidelines .................. None deveioped
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD,

Species Reference Route | (me/kg) | (mg/kg) Adjusted LD Darived value
Rabbit Deichmann et al. 1947 oral 2,400 | ----- 16,800 mg/m’ 1,680 mg/m?
Rat Deichmann et al. 1947 oral 3,280 | ----- 22,960 og/m 2,296 mg/m?
Moune Iaahiki et al. 1983 oral 1,800 ) --==- 13,300 mg/m 1,330 eg/m?
Rat MonaaAntos 1986 oral 2,400 | -r-a- 16,800 mg/m? 1,680 mg/m
Human data

Revissd IDLH: 100 mg/m®

Basls for revised IDLH: The revised IDLH for dipharyl is 100 mg/m® based o scute and chronic inhalation toxicity data
in workers [Hakkinen ot al. 1873].

REFERENCES:

1. Deichmann WB, Kitwmiller KV, Dierker M, Witherup S [1947]. Observations on the effects of diphenyl, o- and
:a|'_|'|ci|.;n::»l’1i‘:>he.t :;'IYL o~ and p-nitrodiphenyl, and dehydroxyoctachiorodiphenyl upon experimentad animals, J ind Hyg
oxi =D,

2. Hakkinen |, Siitanen E, Hemberg 5 lainen AM, Kardi P, Vikkula E [1973]. Dipheryt polsoning in fruit paper

R rmduction. Arch Environ Health 26:70-?4. 1ersy

sshiki K, Miyata K, Matsui S, Tsutsumi M, Watanabe T [1983]. Effecis of post-harvest fungicides and pi nyl butoxide
gn the aa;te toxicity of pesticides in mice. Shokuhin Eiseigaku Zasahi (Food Hygiene Joumal) 24{3}:2&&3"?4 in
apanese).

4, Moansan!o [1986). Material safety data sheet: biphenyl (MSDS No. 000082524). St. Louis, MO: Monsanto Company,
p. 3.
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Dipropylene glycol methyl ether

CASPumber ... ... .............. ... ... J550-04-8

NIOSHREL .........ooooiiiiiiiiiiinannnn.. 100 ppm (600 mg/m?) TWA, 150 ppm (800 mg/m®) STEL [skin)

CurrentOSHAPEL ................ccnvinevnnnn.. 100 ppm {500 mg/m®) TWA [skin)

1989 0SHAPEL ... ... ... ... .. ... 100 ppm (600 mg/m® TWA, 150 pprn (900 ma/m®) STEL [skin)

19831 ACGIHTLY .......... ... .o, 100 ppm (606 mg/m?) TWA, 150 ppm (900 mg/m*) STEL [skin]

Descriptionof Substance ......_ .. ............. Colorless Jiquid with a mild, sther-like odor,

LEL{@AO2'F) ..o 1.1% {10% LEL(@392*F}, 1,100 ppm)

Qriginal (SCPYIDLH* . .. ......................... Unknown ["Note: "Effective™ IDLH = 5,000 ppm — see
discussion below.]

Basis fororiginal (SCPYIDLH .................... No acute toxicity data are availatde on which to base an 1DLH for

diprapylens giycol methyl ether. According to Patty [1983] this
substance is low in toxicily by inhalation. Thersfore, for this draft
technical standard, respirators have been selected on the basis
of the assigned protection factor afforded by each deviceupto a
concentration of 50 x tha OSHA PEL of 100 ppm (i.e.,

5,000 ppm}; only the "most protectiva” respirators are permitted
for use in concentrations axceeding 5,000 ppm. Concentrations
above 5,000 ppm are unlikaly to be ancountersd in the
workplace becauss of the high bailing point and low vapor
pressure of this substance.

Short-term exposure guidelines ... .......... ..... None developed
ACUTE TOXICITY DATA
Lethal dose data:

LDw LD,

Species Rafersnce Routs | {(mgkg) { {mgAg) Adjusted LD Darived value
Rat Rowd ot al. 1354 oral 5,135 | ----- 5,835 ppan S84 ppm
Dog Shideman and Procite 1351 oral 7,500 ] ----- 8,523 ppm 852 ppm
.7 1] Smyth et al. 1982 oral 5,350 | ----- 6,08¢ ppm 638 ppam

Humandeta ... ............................... Concentrations between 300 and 400 ppm have been reporied

to ba very disagresable [Rowe ot al. 1954]. Central nervous
system impairent {undefined) occumed at 1,000 ppm in one of
two subjects [Stewart o al. 1970].

Revised IDLH; 600 ppm

Basis for revised IDLH: The revised [DLH for dipropylene glycol methyl ether is 60C ppm based on acute toxicity data in
humans [Rowe st al. 1654; Stewart ot al. 1970] and animais [Rowse et al. 1954; Smyth et al. 1882]. This may be a
conservaiive value dus to the leck of relevant acuts toxicity data for workers axposed 10 concentrations between 400 and
1,000 ppm.

REFERENCES:
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. Smyth HF Jr, Carperter CP, Weil CS, Pozzanl UC, Striegel JA [1962]. Range-finding toxicity data: list VI. Am Ind Hyg
Assoc J 23:95-107.
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Endrin

CAS NUMber ... ... ... e 72-20-8

NIOSHREL ........oooivmiiniiieaaana..., 0.1 mg/m? [skin] TWA

CurmentOSHAPEL ............................. 0.1 mg/m® TWA [skin]

1889 OSHAPEL ..................ccciiiunn.... Same as current PEL

19918 ACGIHTLY . ... ... ... 0.1 mg/m® TWA [skin]

Descriptionof Substancs ....................... Colorless to tan, crystalline solid with a mild, chemical odor.

LEL. . o i it Noncombustible Solid

Onginal {(SCP)IDLH" . .. ... ... .0 iiriiinaan.n. 2,000 mg/m?® {"Note: “Effective” IDLH = 200 mg/m® —~ noe
discussion below.]

Basis for original (SCP}IDLH ... ................. Based on tha statement by ACGIH {1971] that 3 of 10 rats were
meported to have died following a 1-hour exposure at about
2,000 mg/m® [Anderson et a1, 1953; Hine et al. 1854), an IDLH of
2,000 mg/m® was chosen. Becausa of the assigned protection
tactor afforded by each device, however, 2,000 = the OSHA PEL
of 0.1 mg/m® {i.e., 200 mg/m?) is the concentration above which
only the “most prolective” reapirators are permitied.

Short-term sxposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal concantration data:

Adjusted 0.5-hr Derived
Species Reference LCp LG, | Time LC {CF) valus
Rat ACGIH 1371 LCy: 2,000 mg/m® | a===- 1 hr | 2,500 mg/m* {1.25) | 250 mg/m’
Lethal doss data:
LDy LD,

Species Referencs Routs | (mgkg) | (mg/kg) Adjusted LD Derived valus
Monkey RAPCO 1968 eral 3 | m-e-- 21 mg/m* 2.1 mg/m’
G. pig RRFCO 1966 cral 18 112 mg/m’ 11 mg/m’
Hamster Dttolenghl et al. 1974 oral o 70 mg/m’ 7.0 mg/m*
Rat Sandezscn and Homkes 1970 oral 3 21 mg/m* 2.1 mg/m’
Cat Treon &t ml, 1955 oral | ----- 15 mg/m? 1.5 mg/m?
Rabbit Treon et al, 1955 orel T -meme- 49 mg/m? 4.9 og/m?
Mouse Webb et al. 1573 oral 1.4 | --=-- 10 mg/m 1.0 og/m’
Humandats ... ..... ... ... ... vriiinnrrnan. An oral dose of 171 mg/kg has been reported to be iethal

[Runhaar et al. 1885]. i has also besn reported thet the
approximate orsl doss producing convulsions is about 0.2 mg/kg
[Hayes 1882]. [Note: Oral doses of 171 mg/g or 0.2 mp/kg are
eguivalent to 8 70-kg worker baing axposad to about

8,000 mg/m® or § mg/m®, mepectively, for 30 minutes, assuming
a breathing rate of 50 Iters per minuis and 100% absorption.]

Revised IDLH: 2 mg/m?®

Basis for revissd IDLH: The revised IDLH for endrin is 2 mg/m® based on acuts oml taxicity data in humans Hayes
1882] and animals [AAPCO 1988; Sanderson and Noakes 1870; Treon ef al. 1855; Webb et al. 1873]. This may be a
conservative value dus to the lack of relevan acute inhalation toxicity data for workers.
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Endrin (continued)
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Epichlorohydrin

CASnumber ... .. ... .. . ... i 106-89-8

NIOSHREL ...ttt None established; NIOSH considers epichlorohydrin to be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1990}

CummentOSHAPEL ...............ccivvinnnnn.n. 5 ppm (19 mg/m™) TWA [skin]

19BSOSHAPEL ................ovniininn.... 2 ppem (8 mg/m®) TWA [skin]

19931884 ACGIHTLY ........... ... ... it 2 ppm (7.6 mg/m®) TWA [skin]

Descripionof Substance . ........__............ Colorless liquid with a slightly imiteting, chioroform-like odor.

LEL. . ottt e e 3.8% (109 LEL, 3,800 ppm)

Original (SCP)IDLH ................. ... ......
Bawis for original {SCP)iDLH

250 ppm

The chosen IDLH is based on the rat 4-hour LC, ¢, of 250 ppm
[Carperer et al. 1848 cited by NIOSH 18768a),

1081 American Industrial Hygiene Association (AlHA)
Emergency Rasponse Planning Guidslines (ERPGS):

Existing short-tarm exposure guidelines . ... __.. ...

ERPG-1: 2 ppm {80-minuta)

ERPG-2: 20 ppm (80-minute)

ERPG-3: 100 ppm (80-minuie)
ACUTE TOXICITY DATA

Lathal concentration data:

LCp LG, Adjusted 0.53-hr Derived
Specien Referance {ppm) {ppm) Time LC (CF) value
Rat Carpenter et al. 134% | = ----- 250 4 hr 500 ppm {2.0) 50 ppm
Rat Dow 3,617| ----- 1 hr {4,521 ppm {1.25) 452 ppm
Rat Dow 2,165 ----- 1 hr 2,706 ppm (1.25) 271 ppm
Mouge Freuder and Leske 1941 L oot 8,300 --=»- 20 min [ &,300 ppm {1.0) 8390 ppm
Rat NPIRI 1974 250 ----- & hr 600 ppm {2.4) £0 ppm
Rat Smyth and Carpenter 1943 244 ----- 8 hr S3E ppm (2.4) 54 ppm
Mouge smyth and Fozzani 19BE LCipgs To414] ----- 30 min | 7,414 ppm {1 D) 741 ppm
Rat Weil et al, 1863 360 ----- £ hr 828 ppm {2.3) 83 ppm
Rat Welil et al. 1963 j PR 250 ----- 8 hr 600 ppm (2.4) 60 ppm

Otheranimaldata .................... ...
Humandata ................ ... . cciiiniinn..

RDy; (mouse}, 687 ppm [Alarie 1881].

Workers engaged in the production of epichlorohydrin from
dichlormohydrin glycerin, with isclated exposures to
epichlorohydrin ranging from 4.9 {0 54 .9 ppm, showed no
apparent adversa sffects [Pet'ko et al. 1966]. Concentrations of
20 ppm produced grensient buming of tha eyes and nasal
mucosa, 40 ppm produced eye and throat imitation that persisted
for 48 hours, and concantrations in excess of 100 ppm were
considered intolerable with a potenitlal for lung edema and
kidney lesiona [NIOSH 19768b].

Revised IDLH: 73 ppm :

Basis for revised IDLH: The revised IDLH for epichlorohydrin ia 75 ppm based on acute inhalation toxicity data in
humans [NIOSH 1876b; Petko et al. 1968] and gnimals [Carpenter et al. 1848; NPIR| 1874; Smyth and Carpenter 1048,
Weil et al. 1983). [Note: NIOSH recommends as part of its carcinogen policy that the "most protective” respirators be
wom for epichlorohydrin at any detectable cancantration.]
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11,

Epichlorohydrin (continued)
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EPN

CASnumber ......................... ... 2104-64-5

NIOSHREL ..........c o it 0.5 mg/m* TWA [skin]

CumentOSHAPEL ............................. 0.5 mg/m® TWA [skin]

1989 0SHAPEL ............ .. ... ... Same as current PEL

199319094 ACGIHTLY .......... ... 0.5 mg/m® TWA [skin]

Descripion of Subetance ..................... .. Yellow solid with an aromalic odor.

LEL. . o e e Noncombustible Solid

Orginal (SCPYIDLH ................ i ... 50 mg/m*

Bagis for original {SCPYIDLH .. .................. No data on acute inhaiation toxicity are availabie on which to
base the IDLH for EPN. The chosen |DLH, therefore, has been
estimated from the female rat omal LD, of 8 mg/kg {Gaines 1969
cited by NIOSH 1876).

Short-term exposure guidelines .................. None developed

ACUTE TOXICITY DATA

Lethal dose data;

LDy LD,

Species Refersnce Route | (mgMg) | (mg/ikg) Adjuated LD Derived vaius
Dog AAPCD 1966 oral 20} -w--- 140 mg/m* 14 mg/m*
Rat Gaines 1963 oral B ] ----- 56 mg/m* 5.6 mg/m’
Rat Gaines 196% cral 3 | --e-- 252 mg/m* 25 wg/w
Rat Hodge et al, 1954 oral 7 ] -eeae 43 mg/m’ 4.9 mg/m
Mouse Hishizawa et al. 1962 oral 12.2 | e~--s 85 mg/m 8.5 og/m?

Humandata _.....................cciiinunnnn.. Ingestion of 3 mg EPN per day for A2 deys did not depress

plasma of red blood cell (RBC) cholinesterase; 6 mg EPN per
day for 88 days did not cause a significant depression of RBC or
plasma cholinesterase [Rider et al. 1858]. H has been eported
that the threshold of incipient toxicity appears to be © mg
[Moeller and Ridar 1962].

Revised IOLH: 5 mg/m®
Basis for revised IDLH: No inhalation toxicity date are available on which to base an IDLH for EPN. Therefore, the
revised IDLH for EPN is 5 mg/m* based on acule oral toxicity data in humans [Rider st al. 195¢] and animals [Gaines

1660; Hodge et al. 1954]. This may be a consarvative value due to the lack of relevent acute inhalation toxicity data for
workers.,
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Ethanolamine

CASnuUMbSr . ... . ... ..., 141435

NIOSHREL ...t eeanas 2 ppm (8 mg/ny’} TWA, 6 ppm (15 mg/m®) STEL

CurrentOSHAPEL .................viineinnnn. 3 ppm (6 mg/m®) TWA,

1989 OSHAPEL ... ... ... ... .. ... ... 3 ppm (8 mg/m?) TWA, 6 ppm {15 mg/m®} STEL

19031994 ACGIHTLY ...... ... .. ... .. ........ 3 ppm (7.5 mg/m®) TWA, 8 ppm {15 mg/m*} STEL

Description of Substance ....................... Coloriess, viscous liquid or sodid {betow 51°F) with an
unpleagant, ammonia-like cdor.

LEL(@2B4*F) .. .. .. e 3.0% (10% LEL{@284°F), 3,000 ppm)

Orginal (SCPYIDLH ............ ... i, 1,000 ppm

Basis fororginal (SCPYIDLH ... ................. The chosen [DLH is based on the statament by AIHA [1968] that

tha saturated concentration (Jess than 1,316 ppm) at room
temperature sholid not be immediately harardous to life.
However, AIHA [1968] also reporied that sprays and mists
eyolving from thess compounds at elevated temperatures may
be dangerous.
Exlsting shortterm exposure guideliines .. ......... Nationai Research Council [NRC 1984] Emergency Exposure
Guidance Leveis {(EEGLS):

1-hour EEGL: 50 ppm
24-hour EEGL: 3 ppm

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC,, Adjusted 0.5-hr Derived
Specles Reference {ppmy) {ppm) Time LC {CF) value
g. pig Treon et al. 1357 LCey: 233 | ----- 1 hr 291 ppm (1.23) 29 ppm
Lethai doss data:
L0y LD,
Species Refersnce Routw {mg/kg) {mg/ug) Adjusted LD Derived vaiue
Rat Hartung and Cornish 1968 aral 3,320 ----- 9,150 ppm 415 ppm
g. pig Sidorov et Al. 1968 cral 620) =---- 1,79% ppm 171 ppm
Rak Sidorov et ml. 1963 oral 2,050 --ese 5,65¢ ppm 565 ppm
Mouae SidoTov st al. 1368 ozral 1,475] ==saa 4,065 ppm £07 ppm
Rakbit sidorov =t al. 1968 cral 1,000 ----- 2,776 ppm 278 ppm
Rabbit Sidorev and Timsfievakaya 137% oral 3,090 ----- 2,756 ppm 27¢ ppm
Houas Timofievakaya 1962 sral Q[ wmrn- 1,920 ppm 192 ppm
Rat Vernot et al. 1377 orai |[1,720-1,870f ~-=-~ 4,74C-5,42% ppm 474-543 ppm
Othwranimatdeta ... . ... ..............cc00n. Cats exposed for 2 hours to vapors of athanolamine at
concentrations reaching 870 ppm displayed vomHing tendencies;
mice had no adverse sffects from the same exposures [Sidorov
et al. 1988). A single B-hour sxposure to “concentrated vapors™
did not kil any of six rats {UCC 1870]. Guinea pigs survived a
15-minuts axposurs to ethanolamine at 193 ppm [Treon et al.
1957].
Humandsta ... Naone relevent for use in determining the revised 101LH.

Revised IDLH: 30 ppm
Basis for revissd IDLH: The revised IDLH for athanolamine is 30 ppm based on acute inhalation toxicity data in animals
[Treon ot al. 1957].
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Ethanolamine (continued)
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2-Ethoxyethanol

CASnumber ......... .. ... ... ... ... ... 110-80-5

NIOSHREL ... ... ... ... ... 0.5 ppm (1.8 mg/m®) TWA [skin]

CurrentOSHAPEL ............................. 200 ppm (740 mg/m®) TWA {skin}

19890SHAPEL ............................... Same as current PEL

19931884 ACGIHTLY ... . ... ................ 5 ppm (18 mg/m®) TWA [skin]

Description of Substance .. ... ... ... ... . ..... Colorless liquid with a sweet, pleasant, ether-like odor.
LEL@200°F) ... 1.7% (10% LEL{@200*F), 1,700 ppm)

Orginal {SCPYIDLH .. ............00viivnnnn.. 6,000 ppm

Basis fororginal (SCPY}IDLH .................... The chosen IDLH is based on the statement by AlHA [1963] that

investigators concluded from animal experiments that
substantiaily saturated atmespheres (8,000 ppm;) at ordinary
room temperatures will not produce serious injury in 4 hour
[Waite ot al. 1930}

Short-term sxposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LG, Adjusted 0.5-hr Derived
Specles Referencs {ppm) {ppm} Time LC {CF) value
Rat NPIRI 1974 2,000 | ----- 7 hr 4,800 ppm {2.4) 450 ppm
G. pig Waite et al, 193¢0 | ----- 3,000 24 hr 14,950 ppm (3.8%) 1,085 ppm
Mouse Werner et al. 1943 1,820 | ----- 7 hr 4,368 ppm (2.4} 4317 ppm
Lathal dose data:
LDy LD,
Species Reference Route | (mg/kg) | (mg/kg)| Adjusted LD Derived value
Mouse Eastman 1582 oral 2,451 | =---- 4,575 ppm 458 ppm
Rat Gilg TIr Prof Zabol 1963 aral 2,125 | wem-= 3,867 ppm 337 ppm
Otheranimaldata ....................cc0vvnoun Some investigators have stated that at ordinary room
temperatures subatantially saturated atmospheras (i.e., about
8,000 ppm) will not produce sedous injury in 1 hour (Waite et al.
18301
Humandats ................................... Volunteers with some work experierice reported that odor levels

of 125 ppm ware noticsable and that the odor leve that would be
intwierable was greater than 255 ppm {Clayton and Clayton
1082].

Revised IDLH; 500 ppm

Basis for revised IDLH: The revised IDLH for 2-athoxyethanel is 500 ppm based on acute inhalation toxicity data in
animals [NPIRI 1674; Wemar ot al. 1943]. This may be a conservative value due {o the lack of relevant acute toxicity datla
for workers exposed to concentrations above 255 ppm.

REFERENCES:

1. AIHA[1963]. Ethylene glycol monocethyl ether {2-ethoxyethanol). In: Hygienic guide series. Am ind Hyg Assoc J
24.268-289.

2. Clayion GD, Clayton FE, eds, [1962]. Patty's industriai hygiene and toxicglogy. rd rev. ed. Vol, 2C. Toxicology. New
York: John Wiley & Sons, inc., p. 3926,

3. Eastman Chemical Products [1982]. Material safety data sheat: EKTASOLVE® EE solvert, Kingsport, TN: Eastman
Chemnical Products, Inc., MS0S-10, 170A-1 {10-82), pp. 1-7.
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2-Ethoxyethanol {continued)

. NPIRI [1874). Raw materials data handbook, physical and chemical properties, fire hazard and heatth hazerd data.
Voi. 1. Organic solverns. Bethlehemn, PA: National Printing Ink Research Institute, p. 54.

. Waite CP, Patty FA, Yant WP [1830]. Acute response of guinea pigs o vapors of some new commercial organic
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ethylene glycol. J Ind Hyg Toxicol 25:157-163.
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2-Ethoxyethy! acetate

CAS number
NIQOSH REL

Original {SCPYIOLH . ..., ... ... ... . ... ...
Basis for originail {SCP} IDLH

111-15-9

0.5 ppm (2.7 mg/m?} TWA [skin]

100 ppm (540 mg/m?) TWA [skin]

Same as current PEL

5 ppm (27 mg/m®) TWA [skin]

Coloress liquid with a mild odor.

1.7% {10% LEL, 1,700 ppm)

2,500 ppm

Patty [1963] reported that guirea pigs survived a 1-hour

exposure {0 an atmosphers essentially saturated with vapor
testimated to be less than 4,00X) ppm]) [Lehmann and

Fiury 1843]. Because the data concerning the cancentration is
not very specific, the IDLH is based on the concentration of
2-sthoxyethylacetate in saturated air at 20*C {i.e., 2,800 ppm}.

Short-tarm sxpesure guidelines . __.............,, None devetoped
ACUTE TOXICITY DATA
Lethal concentration data:
LGy LG, Adjusted 0.5-hr Darived

Species Reference {ppm} {ppm) Time LC {CF} value
Rat Fozzanl et al. 1959 2,204 ----- 8 hr 5,519 ppm {2.5} S51 ppm
Rat Smyth et al. 1941 LCy,: 1,506f ----- 8 hr 3,750 ppm (2.5} 375 ppm
Rabhlt Truhaut et a1, 1979 »2,000| ----- 4 hr >4,000 ppm (2.0} »400 ppm

Lathat dose data:
LDy, Lo,

Species Refarence Routa } (mgkg) | (mghkg) | Adjusted LD Derived value
Rakbit Eastman 1982 oral 1,950 ] ----- 2,486 ppm 249 ppm
Rat Isin et al. 1348 oral 2,900 { ----- 3,443 ppm 344 ppm
G. pig Smyth et al. 1941 oral 1,810 { ----- 2,435 ppm 243 ppm

Humandata ................c.ccviiiiiiannaa, None relevant for use in determining the revised IDLH,

Revised IDLH: 500 ppm
Basie for revised IDLH: The revised IDLH for 2-sthoxyethyl acatate is 500 ppm besed on acute inhalation toxicity data in
animals {Pozzani et al. 1959; Smyth et al. 1841; Truhaut et al. 1978]. This may be a consarvative value due to the lack of
relévant inhatation acute toxicity deta for workers.

REFERENCES:

1. Eastman Company [1582]. 8(s) submission to U.S. Environmental Protection Agency. Kingsport, TN: Tannesses
Eastman Company, Status Report BEHQ-0682-0450.
2. 1zin OV, Plaksienko MF, et al. [1888]. Hygieni reglamentation of celiosolve content in water bodles. Gig Sanit
53(10).78-79 {in Russian).
3. Lehmann KB, Flury F, eds. [1943]. Toxicology and hygiene of mdustrial solvents. Translated by E. King and
H.F. Smyth, Jr. Baltimore, MD: Williams & Wilkins Company, p. 280.
4. Patty FA, ed. [1963]. Industnal hygiene and loxicology. 2nd rev. ed. Yol. H. Toxicology. New York, NY: [nterscience
Publishers, Inc., p. 1588,
Pozzant UC, Weil C8, Carpanter CP {1858]. The toxicological basis of threshold limit values: 5. The sxperimental

inhalation of vapor mixtures by rats, with notes upon the relationship between single dose inhalation and single dose oral
data. Am Ind Hyg Assoc J 20:364-368.
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6. Smyth HF Jr, Seaton J, Fischer L [1541]. The single dose taxicity of some glycols and derivatives. J Ind Hyg Toxicat
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Ethyl acetate

CASnumber ............. ... .. ..., 141-78-8

NIOSHREL ... ... .. . s, 400 ppm {1,400 mg/m?) TWA

CurrentOSHAPEL ............................. 400 ppm {1,400 mg/m?) TWA

1980 OSHAPEL ... ... ..., Same as cument PEL

18831884 ACGIHTLY ... .. ... ... ... e 400 ppm {1,440 mg/m") TWA

Description of Subetance . ...................... Colorless liquid with an ether-like, fruity odor.

LEL. . . e 2.0% {10% LEL, 2,000 ppm}

Original {SCPYIDLH ... .. ... ... ciiii.a... 10,000 ppm

Basis fororginal (SCP}IDLH ......._............ Spector [1956] cited a mouss 3-hour LG, of 12,330 ppm

[Speaiman st al. 1945]. UCC [15638] reported that none of € rats
died after a #-hour exposure at 8,000 ppm, but & of § rats died
after a 4-hour exposure gt 16,000 ppm. AIHA {1964] reporied »
concentration in the range of B,800 to 20,000 ppm has been
considered dangerous to man for short axpesures [Henderson
and Haggard 1943]. Based on the daia cited above, an IDLH of
10,000 ppm is chosen.

Short-term exposure guidelines . ... ... ... ...... None developed

-ACUTE TOXICITY DATA

Lethal concentration data:

LCy LG, Adjusted 0.5-hr | Derived value
Species Refergnce {ppm) {ppm} Time LC{CF}
G. pig Biipa 3193z 1 ----- 21 1 hr 26 ppm {1.35) 2.6 ppm
Rat Clayten and Clayten 1981 15,000 | ----- § hr 36,800 ppm (2.3) 3,68¢ ppm
Mouse Izmerov ot al, 19B2 12,2985 | --e-- 2 hx 19,672 ppm (1.6} 1,967 Ppm
Rat Patty 1963 1,600 |  c-we- 8 hr 4,000 ppm {2.5} 400 ppm
House Spealman et al. 1945 = ] 0 ---es 12,330 ) hr {22,1%% ppm (1.8) 2,219  ppm
Rat uUce 1968 LCype: 16,000 | ----- 4 hr 32,000 ppm (2.0} § 3.200 ppm
Otheranimaldata ... ............ ... _......... RDy,{mouse), 814 ppm [Alarie 1981].
Humandeta .............. ... i iiiiiiiinn. Workers regularly exposed to concentrations from 375 to

1,500 ppm for sevaral months showed no unusual signs or
symptoms [Falty 1963]. Concantrations in the mnge of 8,000 to
20,000 ppm have been considered dangerous for short
expasures [Henderson and Haggard 1943),

Revised IDLH: 2,000 ppm [LEL]

Basis for revised IDLH: Based on health consideretions and acute inhalation toxicity data in worker [Henderson and
Haggard 1643; Patty 1863], a value between 2,000 and 8,000 ppm would have been appropriale for ethyl acetate.
Howaver, the revised [DLH for sthyl acetate is 2,000 ppm based strictly on satety considerations {i.e., being 10% of the
lower explosive limit of 2.0%).

REFERENCES:
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lzmaroy NF, Sanpotsky iV, Sidorov KK [1882). Toxicometric parameters of industrial exic chemicals under singie
expasufe. Moscow, Russia: Centre of Intemational Projects, GKNT, p. B5.
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Ethyl acetate {continued)

Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. li. Toxicology. New York, NY: [nterscience
Publishers, nc., p. 1867,
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Ethyl acrylate

CASnumber ........... ... ... .. ............. 140-88-5

NIOSHREL ........... ... ... . .. None established; NiOSH considers ethyl acrylate tobe a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [29 CFR 1890}

Current OSHAPEL ................c¢oiviinnn.. 25 ppm (100 mg/m®) TWA [skin]

19890SHAPEL .............. ... ... ..., 5 ppm {20 mg/m®) TWA, 25 ppm (100 mg/m® STEL [skin]

19931984 ACGIHTLY .......................... 5 ppm (20 mg/m®) TWA, 15 ppm (81 mg/m®) STEL, A2

Description of Subetance ....................... Colorless fiquid with an acrid odor.

LEL. . et 1.4% (10% LEL., 1,400 ppm)

Ongina! (SCP)IDLH ............. . .............. 2,000 ppm

Bawis for original (SCP}IDLH ... ................. The chosen IDLH is based on the staterments by Pozzani
et al. 1949 cited by Patty [1963), and UCC [1971] that 5 of 6 rats
died following a 4-hour exposure o 2,000 ppm, and that
1,000 ppm for 4 hours kilied O of 8 rats.

Short-term exposure guidelines , ... .............. None developed

ACUTE TOXICITY DATA

Lethal concentrution data:

LC. LC, Adjuated 0.5-hr Darived
Spacies Refersnce {ppm) {ppm) Time LC (CF) value
Rat Chberly and Tansy 1985 2,180 =---- 4 hr 4,360 ppm 12.0} 4316 ppm
Rabbit Pozzani ot al. 1%49 | ----- 1,204 7 hr 2,890 ppm (2.4) 289 pprm
G, pig Pozzani et al. 1%49 0 | ----- 1,204 7 hr 2,B30 ppm (2.4} 289 ppm
Rat Pozzani et al. 194§ LCy,: 2,000 ----- 4 hr 4,000 ppm {2.0) 400 ppm
Mcusge Sidorcv and Timofievakmya 1979 3,84 | ----- ? 7 ?
Otheranimaldata .............................. RDg, {mouse), 315 ppm [DeCeaurriz et al. 1881]. Thirty-day

exposures of rats to 300 or 540 ppm resulted in mortality; while

rats survived 30-day exposures 1o 70 ppm {Treon st al. 1849).
Humandata .......... ... ... . oot Prolonged inhalation exposures at 50 to 75 ppm produced

drowsiness, headache, and nausea [Nemec and Bauer 16878].

Revised IDLH: 300 ppm

Basis for revisad IDLH; The revised IDLH for ethyl acrylata is 300 ppm based on toxictty data in humana [Nemec and
Bauver 1878] and enimals [DeCeaurriz et al. 1981; Oberly and Tansy 1885, Pozzani el al. 1848, Treon ei al. 1848]. [Note:
NiCSH recommends as part of ils carcinogen policy that the "most protective” respirators be wom for ethyl acrylate at any
detectable concentration.}
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Ethyl alcohol

CASnumber ................. ... ... il 64-17-5

NIOSHREL ........ e 1000 ppm {1,900 mg/m®) TWA

Curremt OSHAPEL ............................. 1000 ppm (1,900 mg/m*) TWA

1983 0SHAPEL ......... .. ...l Same as current PEL

199319 ACGIRTLY ... ... ... ... ....... 1000 ppm (1,880 mg/m™ TWA

Descriptionof Substance ... ... .. ............ Claar, coloriass liquid with a weak, sthereal, vinous odor.
LBl . e e e 3.3% (10% LEL: 3,300 ppm)

Original (SCPYIOLH ............ ... ........... 15,000 ppm

Basin foronginal (SCP)IDLH .. ... ... .......... The chosen IDLH (15,000 ppm) is based on human inhalation

data and is conservative. At 15,000 ppm “there was continuous
lachrymation and coughing® in the exposed individuals [Lester
and Gresnberg 1951). Further evidence of the IDLH baing
congervative is the repori in Patty [1963] that a 2-hour exposure
to 18,260 ppm only produced light narcasis in the rat; a
255-minute exposure to 19,260 ppm produced no signs of
intoxication in the guinea pig; a 73-minute exposure to
23,540 ppm produced narcosis in the mouss; and a B0-minute
expasure to 13,300 ppm caused ataxia in the mouse,
Short-term exposurs guidalines .................. None developed

ACUTE TOXICITY DATA

Lathal concentration data:

LCy LC, Adjusted 0.54hr Derived
 Spacies Refsrance {(ppm) {ppm} Timae LC (CF} value
Rat NEFIRI 1574 20,000 | ----- 10 hr | 54,200 ppm (2.71} }{ 5,420 ppm
Mouse Tiunov et al. 1982 20,363 | ----- 4 hr | 40,727 ppm (2.0} 4,073 ppm
Lethal doss data:

LDg LD,
Spetien Refersnca Route | (mgMg) | (mg/kg) Adjusted LD Derived valus
Mouse Savchenkov 1957 oral 3,450 | ----- 12,611 ppm 1,261 ppm
Hat Wiberg et ml. 1%70 oral t.080 | ----- 25,907 ppm 2,581 ppm
Otheranimaldata . ........... ... ... ......... RDy; (Mouse), 27 314 ppm [Alarls 1881].
Humandata .......... ... ... it It was rsportad in a dlinical study that concentrations greatar

than 20,900 ppm were intolerably irmtating and 15,000 ppm
caused continuous lacrimation and coughing while
concentrations between 5,200 and 10,400 ppm allowed work to
be carried on, bit with a certain amount of discomfor [Lester
and Greenberg 1851). In this same atudy, it was determined that
82% of the ethyl alcohol inhaled was absorbed [Lester and
Graanberg 1851).

Revised IDLH: 3,300 ppm [LEL]

Baasis for revised IDLH: Essed on health considerations and acute inhalation toxicity data in humans [Leater and
Greenbarg 1851), a vaiue of about 10,000 ppm would have been appropriate. However, the revised |DLH for sthyl akohol
is 3,300 ppm based strictly on safety considerations (i.e., being 10% of tha lower sxxplosive limit of 3.3%).
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Ethyl alcoho! (continued)
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1. Alarie Y [1981]. Dose-response anaiysis in animal studies: prediction of human responses, Environ Health Perspect
42:8-13,

2. Lester D, Greenberp LA [1851]. The inhalation of ethy! aicohol by man. |. Industrial hygiene and medicolegat aspects. 1I.
individuals treated with tetraathytthiuram disulfide. G J Stud Alcohol 12:167-178.

3. Nielsen GD, Alarie Y {1982]. Sensory imitation, pulmonary irilation, and respiratory stimulation by airbormne benzene and
alkylbenzenes; prediction of safe industral exposure levels and correlation of their thermodynamic properties. Toxicol
Appl Pharmacol 26{8):53.

4. NPIRI[1974]. Raw materials data handbook, physical and chemicat properties, fire hazard and health harard data.

Vol. 1. Organic solvents. Bethlahem, PA: National Printing Ink Rasearch [nstitute, p. 44.

5. Patty FA, ed. [1963]. industrial hygiene and toxicology. 2nd rev. ed. Vol. ll. Toxicologry. Naw York, NY: Interscience
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32(3):31-35 {in Russian}.
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Ethylamine

CASnumber .................. .. i, 75-04-7
NIOSHREL .......... 0o 10 ppm {18 mg/m®} TWA
CurmentOSHAPEL ................... ... ... ... 10 ppm {18 mg/m?} TWA
1989 0SHAPEL ......... ... . .. Same as current PEL
19931984 ACGIHTLY .......................... 5 ppm {9.2 mg/m®) TWA, 15 ppm (27.8 mg/m?) STEL
Descriptionof Substance . ...................... Colorlass gas or waisr-white liquid (betow 62*F) with an
ammonia-like odor.
LEL. . i e e 3.5% {10% LEL, 3,500 ppm}
Orginal (SCPYIDLM . ... ... ... ... ... ...... 4,000 ppm
Basis for originat (SCPYIDLH .. .................. The chosen IDLH is based on the UCC [1958] report that a
4-hour exposure to 4,000 ppm killed 1 of 6 rats.
Short-term sxposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LG, Adjusted 0.5-hr Derived
Specien Reference {ppm} {ppm) Tima LC {CF}) value
Rat Hine et al. 21%60 | ----- 3,000 4 hr 6,000 ppm (2.9} 600 ppm
Mammal Xulagina 1975 1,230 ] -eea- ks ? ?
Rat gcCc 1ss¢ ] ====- 4,009 i hr 8,000 ppm (2.0} 800 ppm
Lethal dose data:
LDy LD,
Speciss Reference Routs | {mg/kg) | {mg/kp) Adjusted LD Derlved value
Rat UCC 1%58 oral 400 ] ----- 1,497 ppm 150 ppm
Humendata ................. .. ... oo None relevant for use in determining the revised I1DLH.

Revised IDLH: 5§00 ppm
Basis for reviesd IDLH: The revized IDLH for ethylamine is 600 ppm based on acute inhalation toxicity data in animals
{Hine ot al. 1960; UCC 1958].

REFERENCES:

Hine CH, Kodama JK, Guzman R.J, Loquvam GS [1960]. The toxicily of allyiamines. Arch Environ Health 1:343-352.
Kulagina NK [1675]. Dependencea of biological activity of aiiphatic hydrocarbons on their chemical structure and
physical-chemical properties, Tokaikel Nov Prom Khim Vesh 74:80-9Q (in Russian).

Smyth HF Jr, Carpenter CP, Weil CS, Pazzani UC [1954]. Range-finding toxicity data: ist V. AMA Arch Ind Hyg Occup
Med 10:61-83.

UCC [1956]. Toxicology studies: ethyl amine. New York, NY: Union Carbide Corporation.
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Ethyl benzene

............................... 100-41-4

CAS number
NIOSHREL .......... .. ... 100 ppm {435 mg/m® TWA, 125 ppm {545 mg/m® STEL
Current OSHAPEL ......................cu..... 100 ppm (435 mg/m® TWA
1989 0SHAPEL .......... ... i 100 ppm {435 mg/m?) TWA, 125 ppm {545 mg/m™) STEL
19901884 ACGIHTLY .. ... ... ... ...coon... 100 ppm {434 mg/m?) TWA, 125 ppm (543 mg/m™) STEL
Descriptionof Substance ....................... Calorless liquid with an aromatic odor.
LEL. . it et 0.8% {10% LEL, 800 ppm)
Original (SCPYIOLH .. ... ...................... 2.000 ppm
Basis fororiginal (SCPYIOLMH .................... The chosen |IDLH is based on the statemant by Patty [1963] and
ACGIH [1971] that in an expermental study 2,000 ppm caused
dizziness in one man after a brief exposure of 5 minutes [Yant et
al. 1930].
Shortterm exposure guidelines . ... ............. None developed
ACUTE TOXICITY DATA
Lethal concantration data:
LGy LC, Adjusted 0.5-hr Derived
Spacies Reference {ppm} {ppm} Time LC (CF) valus
Rat Smyth et al. %2 | +---- 4,000 4 hr 8,000 ppm (2.0} 8OO ppm
Otheranimaidata .............................. RDy, (mouse): 1,430 ppm [DeCeaurriz et al. 1681;
RDy, {mouse). 4,060 ppm [Nielsan and Alaris 1882].
Humandata .................... .. ... ... Dizziness was caused in one volunieer afler a S-minute

exposure to 2,000 ppm [Yant et al. 1930].

Revised IOLH: 800 ppm [LEL]

Basle for revised IDLH: Based on health considerations and acute inhalation toxicity data in humans [Yant &t ai. 1930]
and animals [DeCeaurriz ot af. 1681, Smyth et al. 1962}, a value between 800 and 2,000 ppm would have been
appropriate. Howevar, the revised [DLH for ethy! benzene is 800 ppm based strictly on safety considerations {j.e., being
10% of the lower axplosive limit of 0.8%).

REFERENCES:

1. ACGIH [1971]. Ethylbenzensa. in: Documentaiion of the threshoid limd valuas for subalances in workroom air. 3rd ed.
Cincinnati, OH: American Cenference of Govemmental Industriai Hygienists, p. 104.

2. DeCeaurriz JC, Micilline JC, Bonnet P, Guenier JP [1981). Sensory imitation caused by various mdustrial airborme
chemicals. Toxicol Lett ${4):137-143.

3. Nielsen GDF, Alarie Y [1982], Sensory imitation, pulmonary imitation, and respiratery stimulation by airbome benzene
and alkytbenzenes, prediction of safe industriai exposure levels and commelation with their thermodynamic properties,
Toxicot Appl Pharmacol 55:458-477.

4, Patty FA, ed. {1963] Industrial hygiene and foxicology. 2nd rev. ed. Vol. [l. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1232.

5. Smyth HF Jr, Carpenter CP, Weil CS, Pazzani UC, Striegel JA {1862]. Range-finding toxicity data: list V1. Am Ind Hyg
Assoc J 2305107,

6. Yant WP, Schrenk HH, Waile CF, Patty FA [1930]. Acute responsa of guinea pigs to vapors of some new commercial
ofganic compounds. [I. Ethyl berzene. Public Health Rep 45:1241-1250.
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Ethyl bromide

CASnumber ....... ... ... . i, T4-965-4

NIOSHREL ............... .. . ... The 13989 OSHA PEL may not ba protective to workers.
CumentOSHAPEL ..............c.0vvinnnnns, 200 ppm {860 mg/m?®) TWA

1988 OSHAPEL ............ ... ... ..., 200 ppm (85C mg/m?) TWA, 250 ppm (1100 mg/m™ STEL
19831994 ACGIHTLY ... ... ... ... ........... 5 ppm {22 mg/m®) TWA, A2

Descripionof Gubstance . ...................... Colortess to yeliow liquid with an sther-iike odor.

LEL. . e et 8.8% {10% LEL, 6,800 ppm)

Orginal (SCPJIDLH ..._..... ... ... .. ............. 3,500 ppm

Basis fororiginal (SCPYIDLH .. ... ............... The chosen IDLH is based on the minimal [ethel concentration

for mice of 3,500 ppm [Bachem 1627 as cited by van
Qettingen 1937] cited by ACGIHH [1971].

Short-tarm exposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCg LG, Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm} Time LC {CF} value
Mouse Bachem 2927 | ==--- 3,500 ? ? ?
RaAt Back et al. 1972 26,980 F -eve- 1 hr| 33,725 ppm (1.25)} 3,373 ppm
Mouge Hack st ml. 1972 16,23Qf --wesw 1 hr| 20,288 ppm (1.25} 2,029 ppm
Rat NTP 1588 4,681 ? ? ?
Mouse NTP 1988 2,723 ? ? k4
G. pig Sayers and Yant 1329 ECyes: 100,000 w-vn- 1.5 hr | 345,000 ppm {1.45) | 14,500 ppm
G. pig Sayers and Yant 1%29 L qo: I40,000) --ves 12 min| 96,800 ppm (0.69} 9,650 ppm
G. pig Sayers and Yant 1329 | 0 ----- 24,020 310 min| 24,000 ppm {1.0} 2,400 ppm
G. pig Sayers and Yant 1229 | 00000 ----- 7,000 »4.5 hx | >14,560 ppm {2.8) »1,456 ppm
Otheranimaldata .............................. Exposura at 1,700 ppm for 9 hours caused no anesthesia or
. apparant adverse sffects [Sayers and Yart 1920].
Humandets ..........................c.coeias, Concantrations of 12,000 ppm caused immediate eye imitation in

volunteers and 5 minutes at 6,500 ppm resulied in eye imitation,
headache, and vertigo [Sayers and Yanl 1920]. Workers
exposed intermittently to concentrations up to 1,500 ppm
complained of no systematic symptoms cver a period of sevaral
yaars [Watrous 15847],

Revissd IDLH: 2,000 ppm

Basls for revisad iDLH: The revised IDLH for ethyl bromide is 2,000 ppm based on acuts inhalation toxicity data in
humans [Sayers and Yant 1928; Watrous 1847] and animals [Back et al. 1872; Saysrs and Yant 1537]. This may be a
conservative value due to the lack of relevant acute toxicity data for workers axposaed to concentrations between 1,500

REFERENCES:

1. ACGIH [1971]. Ethyl bromide. In: Documentation of the threshold limit values for substances in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Governmental industrial Hygienists, p. 105,

2. Bachem C [1927]. Contribution to the toxicoiogy of the alkyl halides. Arch Exp Pathol Pharmakol 122:73-76 (translated).

3. Back KC, Thomas AA, MacEwen JO [1872]. Reclassification of materials listed as transportation health hazards.
Wright-Patterson Air Force Base, OH: 857(th Aerospace Medical Research Laboratory, Report No. T5A-20-72-3,
pp. A-340 fo A-341.

4. NTP[1858]. Technical repart on the toxicology and carcinogenesis studies of bromosthane. Research Triangle Park,
NC: National Toxicology Program, NTP/NIM Publication No. 89-2818.

5. Sayers R, Yant WP [1529]. Physiological responsa attending exposure to vapors of methyl bromide, methyl chicride,
ethyl bromide, and ethyl chloride. Washington, DC: U.S. Govemmeni Printing Office, Treasury Department, US Public
Health Service, Public Health Bulistin 185:1-58.

8. \;gr(tat)t}g‘tﬁngen WF [1837). The halogenated hydrocarbons: their toxicity and potentiai dangers. J Ind Hyg Toxicol

7. Watrous R [1947]. Health hazards of the pharmaceutical industry. Br J ind Med 4111-125.
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Ethyl butyl ketone

CASnumber . ... .. ..... ... ... .. ....... . ...... 106-354

MIOSHREL .............iviiiiiiiiiiann,s 50 ppm (230 mg/m® TWA

CurrentOSHAPEL ....................0¢vennnnn. 50 ppm (230 mg/m®) TWA

1080 OSHAPEL ........... ... ... ... ... .. ..., Sama as currant PEL

19931984 ACGIHTLY ... ... ... .o, 50 ppr (234 mg/m®) TWA

Descriptionof Substance ... ... ............... Colorless liquid with & powerful, fruity odor.

LB . o e Unknown

Orginal{SCP)IDLH . ............ccovveennn... 3,000 ppm

Basis fororginal {SCP}IDLH ... ................. The chosan JDLH is based on the statements by Patty [1963]

and Deichmann and Gerarde {1968] that 0 rats died following a
4-hour exposure o 2,000 ppm, but B of 6 rats died following a
4-hour expesure to 4,000 ppm [Smyth et al. 1949].

Short-term sxposure guidelines .. .. __....... .. ... None developed

ACUTE TOXICITY DATA

Lathal concentration data:

LG, LG, Adjusted 0.5-hr Derived

Spacies Reference {ppm} {ppm} Time LC {CF} value

Rat Smyth et al. 1949 LCyppt 4,000 § =-=--= 4 hr 8,000 ppm {2.0) BOC ppm
Lathai dose data:

LDy LD,

Species Raferance Route | (mg/kg) { (mgxa} Adjusted LD Derivad vajue

Rat Bmyth et al. 1%4% oral 2,760 | ----- 4,067 ppm 408 ppm
Otheranimaldata . ... ... ... ................ it has besn reported that rats survived a 4-hour exposure Lo

2,000 ppm [Smyth et al. 1948).

Humandata . ... ... ... ... ... ... ciuiniin..s None relevant for use in determining the revised IDLH.

Revised IDLH: 1,000 ppm
Basis for revised IDLH: The revised [DLH for ethyl buty! ketone is 1,000 ppm based on acuts inhalation toxicity data in
animals [Smyth et at. 1949].

REFERENCE:

1. Deichmann WEB, Gerarde HW [1960]. Table 50. Toxicity of ketones. in: Toxicology of drugs and chemicals. New York,
NY: Academic Press, Inc., p. 736.

2. Patty FA, od. [1963]. Industrial hygiene and toxicology. 2nd rev. od. Vol. Il. Taxicology. New York, NY: Interscience
Publishers, Inc., p. 1741.

3. Smyth HF Jr, Carpentsr CP, Weil CS [18459]. Range-finding loxicity data: list Ill. J Ind Hyg Toxicol 31:80-62.
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Ethyl chloride

CASnumber ... ... ... ... ... 75-00-3

NIOSHREL ............ ... .. i, ... Handie with caution in the workpiace.

CurrentOSHAPEL ............................. 1,000 ppm {2,600 mg/m®) TWA

1983 OSHAPEL .......... ... ... ... ... ... ... Samae as current PEL

199319 ACGIHTLY ... .. ... ... .. ...t 1,000 ppm (2,640 mg/m?) TWA

Descripton of Substance ....................... Colorless gas or liquid {balow 54°F) with a pungert, ether-like
odor.

L 3.8% (10% LEL, 3,800 ppm)

Original {SCPIIDLH ............................ 20,000 ppm

Basis for original (SCPY{DLH . ................... The chosen IDLH is based on human exposure data reported by

Davidson [1826] in which 13,000 ppm caused no difficulty in
: walking or balancing after 21 minutes, but 19,000 ppm caused
weak analgesia and slight dizziness after 12 minutes.

Short-term exposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC., Adjustad 0.5-hr Derived

Species Refersnce {ppm) {(ppm) | Time LC {CF) value
Rat Itmercy st ml, 1582 £9,701 | wes-- 2 hr 95,522 ppm {1.6} 5,550 ppm
Mouse Izmezrav &% al. 1382 54,479 { ----- 2 hr 87,164 ppm {1.8&) B,7i6 ppm
G. pig Sayers and Yant 1%2% 0] ----- 40,000 5 min | 45,600 ppm (1.14} 4,560 ppm

Humandata ........ ... ... ... ... i It has bean reported that 13,000 ppm for 21 minutes caused no

difficulty in walking or bajancing but 13,000 ppm zaused weak
anaigesia and slight dizziness after 12 minutes [Davidson 152€].

Revised iIDLM: 3,800 ppm [LEL]

Basie for revised IDLH: Basad on heaith considerations and acute inhalation toxicity data in humans {Davidson 1928], a
value of about 13,000 ppm would have been appropriate. However, the revised IDLH for ethyl chlotide is 3,800 ppm
based sirictly on safety considerations {i.e., being 10% of the lower explosive limit of 3.8%).

REFERENCES:

1. Davidson 8M [1928]. Studies of intoxication. V. The action of ethyl chloride. J Pharmacol Exp Ther 26:37-42.

2. lzmerov NF, Sanctsky IV, Sidoroy KK [1982]. Toxicometric parameters of industrial toxic chemicals under single
exposure, Moascow, Russia: Centre of International Projects, GKNT, p. 64.

3. Sayers RR, Yant VP [1928]. Physiological maponse attending axposure to vapors of methyl bromide, methyl chioride,
athyl bromide and sthyl chioride. Washinglon, DC: U.S. Government Printing Office, Treasury Department, U.S. Public
Health Sarvica, Public Health Suletin 1§5:1-58.
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Ethylene chlorohydrin

CASnumber ...................ccovivvrininn.. 107-G7-3

NIOSHREL ........... ..o i, 1 ppm (3 mg/m®} CEILING [skin]
CurmentOSHAPEL ............................. 5 ppm (18 mgim® TWA [skin)

1980 OSHAPEL ................ ..., 1 ppm {3 mg/m®)} CEILING [skin}
19931984 ACGIHTLY ......... ... .............. 1 ppm (3.3 mg/m™ CEILING [skin]
Descriptionof Substance ....................... Coloress liquid with & faint, ether-iike odor.
LB . i e e 4.9% (10% LEL, 4,900 ppm)

Orginal {SCPJIDLH ............................ 10 ppm

Basis fororiginat {SCPYIDLH .................... Browning [1865] siated that the lethal dose differs somewhat in

the hands of different cbservers. An LG, of 290 mg/m* {88 ppm)
for rats {Semenava i al. 1971] was cited by NIOSH {1973].
However, an IDLH of 10 ppm is chosen based on other data (i.e.,
a rat 4-hour LC,, of 32 ppm [Browning 1965]; a rat 4-hour LC,, of
33 ppm [Patty 1963} exposure to 7.5 ppm for 1 hour, which was
lethal to rats, and 4 ppm, which was fsthal to rate following
2 exposures of 1 hour each [Browning 1865); and a ceiling TLY
of 1 ppm JACGIH 1978]).

Short-term axposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC,, Adjusted 0.5-hr Darived

Specles Refarence {ppm} {ppm} Time LC {CF) vajue
RAL Ambrose 1%50 7.5 | eee-- 1 hr & ppm (1.2} 0.9 ppm
Rat Browning 1%65 a2z | emm-- 4 hr €4 ppm (2.0} €.4 ppm
G. pig Kovyzin 1971 260 f e=v-- ? ? 7

Rat Patty 1963 33§ ee-a- & hr £6 pprm (2.0} §.6 ppm
Rat Semenova et al. 1971 g7 {1 ----- ? 2 ?

Mouse Semenova &t al. 1371 15 ] ---e- ? 4 ?
Lathal dose data;

LD" LDu

Species Reference Route §| {mg/kg) } (mg/kg) Adjusted LD Derived value
Rat Goldblatt and Chieaman 1944 oral T2 | eee-- 15¢ ppm 15 ppm
Mouse Lawrence et al, 1971 ' oral S R e 169 ppm 17 ppw
Rat Eemencva et &l. 1971 oral Tt [ eeeses 148 ppm 15 ppm

3. pig smyth &t al. 1941 oral i | ----- 230 ppm 23 ppm
Otheranimaldata .............. ... Rats sxposed for 15 minutes & day at concantrations of 800 to

1,000 ppm died within a few days [Goldblatt and Chiesman
1644). Repaated 1-hour exposures {not defined) ic 2 ppm can
be fatal to rats [Ambrose 1650].
Humandata ..........cccirinie i iiiiieiranns Death has reaulted from a 2-hour exposure at an estimated
concentration of 300 ppm [Dierker and Brown 1544).

Revised IDLH: 7 ppm

Basis for revieed IDLH: The revised IDLH for ethylene chiorohydrin is 7 ppm based on acute Inhalation toxicity data in
animals [Browning 1665; Patty 1963].
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Ethylene chiorohydrin (continued)

REFERENCES:

1. ACGIH [1878]. TLVs, Threshold limit values for chemical substances and physical agents in the workroom environment
with intended changes for 1976. Cincinnati, OH: American Conference of Govemmental industrial Hygienists, p. 18.
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Toxicity of ethylene chiorohydrin. AMA Arch Ind Hyg Cecup Med 21:581.587,
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Ethylenediamijne

CASnumber ................. . ..... ... ... ..... 107-15-3

NIOSHREL ... ... ... ... . . 10 ppm (25 mg/m®) TWA

CurmentOSHAPEL . ............................ 10 ppm (25 mg/m®} TWA

1909 0SHAPEL ............oo Same as current PEL

19931884 ACGIHTLY ... ...................... 10 ppm (25 mg/m®) TWA [skin]

Descriptionof Substance ....................... Colorless, viscous liquid with an ammonia-like odor. .
LEL(@I12°F) .ot 2.5% (10% LEL{@12F), 2,500 ppm)

Orginal {S8CP}IDLH ............................ 2,000 ppm

Basis for original (SCPYIDLH .. ................. The chosen IDLH is basad on the statement by AIHA {1970] that

an B-hour exposure 1o 4,000 ppm killed 8 of 8 rats, but that an
8-hour exposure to 2,000 ppm killed 0 of 8 rats [Smyth

ot al. 1951). Further support for the chosen IDLH is gainad from
the staternent by UCC [1971] that humans will not stay in

concentrations of 2,000 ppm.
Short-tarm exposure guidseiines ... ... ... ......... Nene developed
ACUTE TOXICITY DATA
Lethal concantration dats:
LCyw LG, Adjusted 0.5-hr Darived
Species Referencae {ppm) {ppm} Tims LC {CF) value
Rat Smyth et a. 1951 LCio: 4,000 | ----- 8 hr | 10,000 ppm (2.5} 1,000 ppm
Lethal dose date:
LD, LD,
Spocies Reference Routs { {mg/kg) | (mgfkg) | Adjusted LD Derived vaiuve
Rat Izmexrov et al. 1982 . oral 500 | mee=- 1,400 ppm 140 ppm
G. pig Smyth et al. 1541 oral 470 | ----- 1,316 ppm 132 ppm
Rat smyth ef al. 1851 oral 1,160 | ~-=-- 3,248 ppm 325 ppm
Otheranimaidate ............... .. ... ... ..., 1t has been raporied that rats have survived an B-hour exposure
10 2,000 ppm [Smyth et al. 1951].
Humandats ...........co0 it it has besn reported that workers will not stay in concentrations

of 2,000 ppm [UCC 1971},

Ravised IDLH: 1,000 ppm

Basis for revised IDLH;: Tha revised IDLH for ethylenediamine is 1,000 ppm bassd on acute inhafation toxicity data in
animals [Smyth et al. 1951}, This may be a conservative value due to the tack of evant acute toxicity data for workers
exposed to concantrations between 1,000 and 2,000 ppm.

REFERENCES:

1. AIRA[t970]. Ethylene diamina. [n: Hygienic quide series. Am Ind Hyg Asaoc J 31:113-115.

2. lzmerov NF, Sanotsky IV, Sidorov KK [1882]. Taxicometric parameters of industrial loxic chemicals under single
exposure. Moscow, Rusasia: Centre of Intemnational Projects, GKNT, p. 86.

3. Smyth HF, Seaton J, Fischer L {1541]. Tha single dose taxicity of some glycols and derivatives. J Ind Hyg Toxicol
23{(6):2558-268.

4. Smyth HF Jr, Carpenter CP, Weil CS [1851]. Range-finding toxicity date: list Iv. AMA Arch Ind Hyg Occup Med
4:118-122.

5. UCC [1871]. Toxicology studies: sthylene diamine. New York, NY: Union Carbide Corporation.
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Ethytene dibromide

CASnumber ........... ... ... .. ... ... ... ... 106-93-4

NIOSHREL ......... ... .. i, 0.045 ppm TWA, 0.13 ppm {5-minute CEILING; NIOSH
cansiders ethylene dibromide to be a potential occupationat
carcinogen as defined by the DSHA carcinogen poiicy

29 CFR 1990].
CurrentOSHAPEL ... ... ....................... 20 ppm TWA, 30 ppm CEILING,
50 ppm 5-minute MAXIMUM PEAK
1989 OSHAPEL ... . ... ... .. . ...l Same as current PEL
19831884 ACGIHTLY ... .. ... ... ... ...... A2 [skin]
Deacriptionof Substance ....................... Coloress liquid or solid (below 50°F) with a aweet ador.
LEL. . .o e e, Noncombustible Liquid
Orginal (SCPYIDLH . . ... ... ... ... i, 400 ppm
Basie for origimal {(SCPYIDLH ....... ........... .. The chosen [DLH is based on the maximum survival exposure
for rats of 400 ppm for 36 minules [Rowe et al. 1952] cited by
. Patty [1883].
Short-term sxposure guideiines .................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LG, Lc., Adjusted 0.5-hr Derlved

Species Reference {ppm) {ppm) Time LC {CFy} valus
Rat Bakhishev 1373 1,831} ----- 30 min 1,831 ppm  {1.0} 183 ppm
Rat MzCollister ot a1, 3956 2001 ----- 200 g8 hr 2.020 ppm {(10.1} 202 ppm
3. pig Rowe et al. 1852 | ----- £00 3 hr 1,780 ppm  (4.45} 178 ppm
Rat Rowe et al. 19%2 691 [ e---- 1 hr 1,230 ppm  {1.78) 123 ppm

*Ncte: Conversion factor {CF) was determined with "n™ = 1.2 {len Berge et al. 1586].
Lsthal dese data:
LB, LD,

Species Reference Routs | (mg/kg} | (mg/ke) Adjustad LD Derived value
Rat Kenaga and Morgan 1578 oral 108 | -=--- 97 ppm 9.7 ppm
Rabbit Rowe et al. 1952 aral s5 | ----- 49 ppm 4.9 ppm
G. ply Rowe et al. 1952 oral 110 [ een-- 35 ppm 9.9 ppm
Rat Rowe et al. 1952 oral 146 | -=--~ 131 ppm 13 ppm
Mouse Rowe et al. 1952 aral 420 | ev-=- 376 ppm 38 ppm
Ral Rowe et al. 1953 oral 117 ] -ese- 1035 ppm 11 PO

Otheranimaldata ............ ...l it has been stated that ethylene dibromide is more toxic than

carbon tetrachioride in inhalation exposures less than 7 hours
McCollister et al. 1858]. It haa been repcrted that rats have
survived a 35-minute exposurs o 400 ppm [Rowe at al. 1852],
Humandsta ........... .. .. iiiiiiinnniaainnas i has been stated that & concentration of 50 ppm {for an
unstated time period) coukl bs dangercus to exposed humans
{Kochmann 1928]. Exposures abave 100 ppm for an hour or
loss or by longer exposures at kower concenirations {e.g.,
75 ppm) heve resutted in gastrointestinal discomfort, vomiting,
and respiratory involvernent [Ont at al. 1980).

Revised IDLH: 100 ppm

Basis for revised IOLH: The revised IDLH for ethylena dibromide is 100 ppm basad on acute inhalation txicity data in
humans [Ont et al. 1580) and animals [Rowe et al. 1952]. [Note: NIOSH recommends as pan of its carcinogen policy that
the "mast protective" respirators be womn for ethylene dibromide at concantrations above 0.045 ppm.]
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Ethylene dibromide {continued)

REFERENCES:

1. Bakhishev GN [1973]. Relative toxicity of aliphatic halohydrocarbons to rats, Farmakol Toksikol 8:140-143 (in Russian).
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Ethylene dichloride

CASnumber ..... ... ... ... ... .. . 107-06-2

NIOSHREL ... ... . it 1 ppm (4 mg/m® TWA, 2 ppm (8 mg/m®} STEL; NIOSH considera
ethylena dichioride to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy [28 CFR 199G,

Curremt OSHAPEL ....................c.cco.... 50 ppm TWA, 100 ppm CEILING,
200 ppm S-minute MAXIMUM PEAK in any 3 hours
1989 0SHAPEL .......... ... .. i i 1 ppm (4 mg/m?) TWA, 2 ppm (8 mg/mv’) STEL
19819 ACGIHTLY ... .. ... ... 10 ppm (40 mg/m?) TWA
Descriptionof Substance . ...................... Colorless liquid with a pieasant, chloroform-like odor.,
I 6.2% (10% LEL, 8,200 ppm)
Original (SCPYIDLH .. ... . ... ... ... non. 1.000 ppm
Dasis fororginal (SCRYIDLH . ................... The chosen |DLH Is based on the maximum time-concentralion

in air of 1,000 ppm which was survived by female rats for

1.5 hours [Spencer et al. 1851 cited by Patty 1963]. The chosen
IOLH is further supported by the rat 4-hour LC, of 1,000 ppm
[Carpenter et al. 1848 cited by NIQSH 10786).

Short-term sxpoaurs guidelines .. ... ............. Nong developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC, Adjusted 0.5-hr Derived

Species Reference (ppm) {ppm) Time LC [CF} valua
Mouge Argh Exp Pathol Pharmacol 1929 § ----» 1,217 2 hr 1,947 ppm {1.6) 1%5 ppm
Rat Carpenter st al, 1949 = | ----- 1,000 4 hr 2,000 ppm (2.0) 200 ppm
Rabbik Heppel et al. 1845 000 | -esns 3,000 7 hr 7,200 ppm (1.4) 720 ppm
G. pig Heppel eb al. 1945 3,000 1,500 T hr 3,600 ppm (2.4) 360 ppm
Monkey ®arhold 1986 20000 ] m--as | sewe- 7 hr 7,200 ppm (2.4} 720 ppm
Rat Spencer et al. 1951 1,000 | --ee~ 7 hr 2,400 ppm (2.4) 240 ppm

Otheranimaldata .. _....................c.oiuas It has been reporied thet female rats survived a 1.5-hour

exposure to 1,000 ppm [Spencer et al. 1851].
Humandats ..............0irimmiiiiiearnnnres In one study, 1 of 8 workera reporied symptoms such as nausea,

vomiting, and dizziness from exposures between 10 and 37 ppm
[Brzozowski et al. 1054].

Revised IDLH: 50 ppm

Basis for revised IDLH: The revised IDLH for sthylene dichlorida is 50 ppm based on acute inhalation toxicity data in
workers [Brzozowski et al. 1954). [Note: NIOSH recommends as par of its carcinogen policy that the “most protective™
respirators be wom for ethylene dichloride gt concentrations above 1 pprm.]

REFERENCES:

1. Arch Exp Pathol Pharmakol [19208]; 1471:19.

2. Brzazowskl J, Czajka J, Dutkiewicz T, ot al. [1954]. Work hygiene and the heafth condition of workers occupied in
combating the letinotarsa decemlinsata with HCH and dichlorosthane. Med Pr 5:85-88 (in Polish), [From ACGIH [1981]).
Ethylens dichioride. In: Documentation of the thrashoki limit values and biclogical exposure indices. 8th ed. Cincinnati,
OH: American Confersnca of Govemnmental Industrial Hygienists, pp. 608-811.]

3. Carpenter CP, Smyth HF Jr, Pozzani UC [1848]. The assay of acute vapor toxicity, and the grading and Interpretation of
results on 96 chemical compounds. J ind Hyg Toxicol 31(6):343.348.

4. Heppel LA, Neal PA, Pemin TL, Endicotl KM, Porterfieid VT [1545]. The toxicity of 1,2-dichloroethane (sthylene
dichloride). 1II. s acute toxicity and the affect of protective agents. J Pharmacol Exp Ther 84(1):53-683,

5. Marhold J [1888], Prehled Prumysiove Toxikologie, Qrganicks Latky. Prague, Czechoslovakia: Avicenum, p. 93 (in
Czechoslovakian).
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Ethylene dichloride {continued)

6. NIOSH [1976]. Ki05250. Ethane, 1.2-dichloro-. In: Registry of toxic effects of chemical substances, 1976 ed.
Cincinnati, OH: U.S. Department of Health, Education, and Welfare, Pubtic Health Service, Certer for Disease Control,
National institute for Occupational Safety and Health, DHEW {NIOSH} Publication No. 76-181, p. 489.

7. Patty FA, ed. [1963). industrial hygiene and toxicolegy. 2nd rev. ed. Vol. il Toxicology. New York, NY: Interscience
Pubiishers, Inc., p. 1281.

8. Spencer HC, Rowe VK, Adams EM, McCollister DD, Irish DD {1851]. Vapor toxicity of ethylene dichloride determined by
experiments on laboratory animals. AMA Arch Ind Hyg Occup Med 4:482-493.
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Ethylene glycol dinitrate

CASnumber .............. ... ... ........... 628-95-8

NIOSHREL ................................... 0.1 mg/m? STEL [skin]

CurmmentOSHAPEL ............................. 0.2 pprm {1 mg/m®) CEILING {skin}

1988 0SHAPEL ... ... ... .. ...... ... ... 0.1 mg/m" STEL {skin}

19831884 ACGIHTLY ... ... ... ... i a 0.05 ppm (0.31 mg/m®) TWA [skin)

Descriptionof Substance ...... .. ............... Colorless to ysllow, aily, odgriess Jiquid.

1 Unkurrown

Orginal {SCPYIDLH* . . ...... ... ... ... iiia... 500 mg/m? [*Note: "Effective” IDLH = 200 mg/m? — ses
discussion below.}

Basis for original (SCPYIDLH .................... No data on acute inhalation toxicity are available on which to

base the |DLH for sthylens glycol dinitrate (EGDN) and/or
nittoglycerin. The chosen IDLH, therefore, is based on chronic
toxicity data conceming the physiclogical respanse of animals to
EGDN. According fo Patty [1663], rats and guinea pigs survived
8 months of exposure to 500 mg/m? (80 ppm) EGDN with the
only alfsct being slight drowsiness and some Heinz body
formatian [Stain 1956]. Although Patty {1963] stated that EGDN
is more toxic for cats and rabbits, the chosen 1DLH is still
probably conservative because cats given 2-hour daily
exposures to 21 ppm EGDN for 1,000 days exhibited only
marked blood chianges [von Oettingen 1948]. However, because
of the assigned protection factor afforded by each device,

2,000 » the OSHA PEL of 0.1 mg/m® (i.e., 200 mg/m?) is the
concentration above which anly the “most protective” respirators

are permitted.

Short-term exposure guidelines .................. None developed

ACUTE TOXICITY DATA

Antmaldata ................ .. i Rats and guinea pigs have survived 6 months of expesure to
500 mg/m® with the only affect being slight drowsiness and some
Heinz body formation [NIOSH 1678]. Cats given 2-hour daily
exposures for 1,000 days to 133 mg/m® exhibited only marked
blood changes [von Oettingen 1548].

Humandata ....... ... ..o iriririnnnnnn.. Headaches have developed in workera expoaed to .4 fo

0.87 mg/m? for 25 minutes; all workers had decreases in biood
pressure [Trainor and Jones 1966). Ethylens glycol dinitrate and
nitroglycerne are vasodilators and initial exposures result in
heedache, dizzinesa, nausea, of decreases in blood pressure;
however, workers became tolerant of the vasodilatory aclivity
after 2 to 4 daya of exposure [NICSH 1578).

Revised IOLK: 75 mg/m®
BHasie for revised JDLH: The revisad IDLH for athylene glycol dinitrate is 753 mg/m” basad on an analogy to nitroglycarine
[NIOSH 19781 which has a revised [DLH of 75 mg/m?.

REFERENCES:

1. NIOSH [1978]. Criterla for a recommended standard: occupational exposure 10 ni ina and ethylsne glycol
dinitrate. Cincinnati, OH: U.S. Depariment of Health, Education, and YVelfare, Public Health Service, Center for Disease
Control, National Institute for Occupational Safety and Health, DHEW {NICSH) Publication No. 78-167.

2. ga y I;"A, eo:; I‘[QS:!%Dg;duauial hygiena and {oxicology. 2nd rev. ad. Vol Il. Toxicology. New York, NY: interscience
ublishers, inc., p. .
a %ﬂiﬂ }N;gssa] Fdedianism of action of chronic inhalation of nitroglycol. Arch Gewerbepath Gewerbshyg 15:23-26
anslated),
4. Trainor DC) Jones RC [1966]. Heeadaches in explosive magazine workers. Arch Environ Health 712:231-234,
5. von Qettingen WF }1 . 1I. The nitsic acid esters of monovalent and ml'yvalenl aliphatic alcohols. Nitric acid esters of
bivalent alcohels. In: The effects of aliphatic nitrous and nitric acid esters an the physiclogical functions with spectal

reference to their chamical constitution. NiH Bulietin 186:27-32.
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Ethyleneimine

CASnumber ... ... ............................ 151-56-4

MIOSHREL ................ . cciiiiiiiinn... Naone established; NIOSH considers ethylensimine o be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [20 CFR 1660].

CumentOSHAPEL ..............cccoiiiiiin,.s Carcinogen

1989 OSHAPEL .............. ... ... i i, Same as current PEL

19031984 ACGIHTLY ... .. ... . ... ..ot unte. 0.5 ppm (0.88 mg/m?) TWA [skin}

Descripticnof Substance .. ..................... Colorless liquid with an ammonis-like odor.

] 3.3% (108 LEL, 3,300 ppm)

Orginal (SCPYIDLH . ... ... ... .. oiivin... 100 ppm

Basie for original (SCP)IDLH .................... According to Patty [1663], 1 of 8 guinea pigs and 1 of § rats died

from a 2-hour exposure to 100 ppm; & 2-hour exposure 1o
50 ppm killed 0 of & guinea pigs and 0 of & rats [Carpenter

et al. 1548].

Short-term exposura guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal concantration data:

LCy LG, Adjusiad 0.5-hr Derivad

Species Reference {ppm) {ppm) Time LC ({CF} value
G. pig Carpenter ot al. 1948 |  ser-- 25 8 hr 310 ppm (12.43) il ppm
G. pig Carpenter et al., 1948 LCyy: 100 [ ~-we- 2 hr 353 ppm {3.53}) S ppm
Rat Carpenter et al. 19489 LCyy: 200| ==--- 2 hr 353 ppm (3.83) 35 ppm
Rat Carpenter at al. 1348 2507 r-ee- 1 hr 470 ppm {1.88) 47 ppm
G. pig Carpenter st al. 134E 250 =e--a 1 hr &70 ppm (1.88) 47 ppm
RaAt Carpenter =t al. 194% 62 ==--- 4 hr 21% ppm (7.27} 22 ppm
Rabbit Izmerov et al. 31962 | ----- 5& 2 hr 197 ppm {3.53) 20 ppm
Mouge Izmarov et al. 1962 223 ----- 2 hr T8E ppm {3.53) 19 pp
Rat Izmerov &t al., 1982 56| ----- 2z hr 137 ppm [3.53) 20 ppm
Moume Silver and McGrath 1948 2,263 ----- 10 min 824 ppm (0.3E8) 82 ppm

*Note: Corversion factor (CF) was determined with “n* = 1.1 [ten Berge et al. 1586].

Otheranimaldata .. ... ... ... ................. it has been reported that rats and guinea pigs survived 2-hour

exposures to 50 ppm [Carpenter st al, 1948).
Humandata ... .............ccovveiiiiiannia, Exposurs to concentrations greater than 100 ppm has caused

respiratory tract irritation and irflammation, but symptome may
be delayed several hours [Gosaselin et al. 1976]. Also, it has
been presumed that savere exposures might result in an
overwhelming pulmonary edema since ethyleneimine is a
powerful lacrimator and emetic [Gosselin et al. 1078).

Revised IDLH: 100 ppm [Unchanged]

Basis for revised IDLH: Based on scute inhalation toxicity data in humans [Goaselin et &. 1976], the original IDLH for
ethyleneimine (100 ppm) is not being revised al this time. [Note: NIOSH recommends as parl of its carcinogen policy that
the "most protective” respirators be wom for sthylensimine at any detectable concantration. OSHA curmently requires in
20 CFR 19191012 that workers engaged in handling ethyleneimine be provided with and required to wear and use &
supplied-air respirator that has a full facapiece and is operated in a pressure-demand or other positive-pressure mode }

REFERENCES:

1. Carpenter CP, $Smyth HF .Jr, Shaffer CB [1848]. The acuie toxicity of sthylene imine to small animals. J Ind Hyg Toxicol
31328,

2. Carpenter CP, Smyth HF Jr, Pozzani UC [1048]. The assay of acute vapor toxicity, and the grading and interpretation of
results on B8 chemical compounds. J Ind Hyg Toxicol 37:343-348.
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Ethyleneimine (continued)

. Gossalin RE, Hodge HC, Smith RP, Gleason MN [1678)]. Clinical toxicology of commercial products. 4th ed. Baltimore,
MD: Williams and Witking Company, p. l1-138.

. lzmaerov NF, Sanciaky 1V, Sidorov KK [1982]. Toxicometric paramaeters of industrial toxic chemicals under single
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. Patty FA, ed. [1983]. Industsial hygiene and toxicology. 2nd rev. ed. Vol. Il. Taxicology., New York, NY: interacisnce
Publishers, Inc., p. 2174,

. Silver SD, McGrath FP {1848]. A comparison of acute toxicities of ethylene imine and ammonia to mice. J Ind Hyg
Toxicol 30(1):7-9.
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Ethylene oxide

CASnmumber .................................. 75218

MIOSHREL ..........0viivi e <(.1 ppm {<0.18 mg/im?) TWA, 5 ppm (9 mg/m®) CEILING,
10-minutes/day; NIOSH considers athylene oxide to be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 199Q].

CurrentOSHAPEL ............................. 1 ppm TWA, 5 ppm 15-minute "EXCURSION"

19 OSHAPEL ........ ... Same as cumrent PEL

199319 ACGIHTLY ... ... .. ... ........... 1 ppm (1.8 mg/m™) TWA, AZ

Descriptionof Subatance ....................... Colorless gas or fiquid (below 51°F) with an ether-like odor.

LEL. . i 3.0% (10% LEL, 3,000 ppm)

Orginat (SCPYIOLH .................... . . .c.... BOG ppm

Bavis fororiginal (SCP}IDLH .. ........... ... .. The chosen IDLH is based on the statament by AlHA [1858] that

the estimated LC, for a 4-hour exposure is approximately 800 to
1,500 ppm depending on the species [Jacobson et al. 1956]. In
addition, Patty [1963] statad that for humans 500 ppm is
probably safe for single exposures {(no mora than once per
week) of 1-hour duration.

Existing short-term exposure guidelines ....... ... National Research Council [NRC 1886) Emergency Exposure
Guidanoe Levals (EEGLs):

1-hour EEGL: 20 ppm
24-hour EEGL: 1 ppm

ACUTE TOXICITY DATA

Lathai concantration data:

LCy Lc,, Adjustad 0.8-hr Derived
Species Refsranca - {ppm) {ppm) Time LC (CF} valus
Mouse Back et al. 1972 a1s s 4 hr 1,672 ppm (2.0) 167 ppm
Rat Carpenter et al. 1949 4,000 | e---- ¢ hr 8,000 ppm (2.0) 8OO ppm
Rat Deichmann and Gerarde 196% 800 | ee--- 4 hr 1,600 ppm {2.0]) 160 ppm
G. pig Izmercv st al. 1982 913 4 hr 1,638 ppm (2.0} 164 ppm
Rat Jacocbaon et al. 195§ 1,460 4 hr 2,920 ppm {2.9) 292 ppm
Mouse Jaccbaon et ml. 1456 835 | ----- 4 hr 1,670 ppm (2.9] 167 ppm
Pog Jacobson et al. 1356 560 | ----- 4 hr 1,920 ppm (2.0) 152 ppm
Humandata ................-. e Other than temporary, slight imtation, no after-effects wers

reported in 4 men after intentional exposure to 2,500 ppm for a
brief peried, definita nasal imitation was reported after

10 saconds of exposurs to 12,500 ppm [Walker and Greeson
1832). Exposures io concentrations above 2,000 ppm have
resuled in headache, nauses, vomiting, dyspnea, hematiological
abnomalities, and reapiratory irritation [NRC 1884]. Based on
acuts toxicity data in snimals, it has been suggested that injury
or death would ba associsted with exposure to 8,000 ppm for
10 minutes, 4,000 ppm for 30 minutes, of 2,000 ppm for

60 minutes; a 1-hour exposure 1o 500 ppm was considered as
not likely to produce injury {Clayton and Clayton 1881].

Revised IDLH: 800 ppm [Unchanged]

Basis for revissd IDLH: Based on acute inhalation toxicity deta in humans [Clayton and Claylon 1881; NRC 1884,
VWaiker and Greason 1832] the original IDLH for ethylene oxide (800 ppm) is not being revised at this time. [Note: NIOSH
recommends as part of its carcinogen policy that the "most protective™ respirators be wom for ethylens oxide at
concantrations above 5 ppm. OSHA currently requires in 28 CFR 1819.1047 thel workers be provided with and required
to wear and use the “most protective” respirators in concentrations exceeding 2,000 ppm {2,000 x the PEL).]
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Ethylene oxide (continued)

REFERENCES:
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Ethyl ether

CASnumber . ... ...... ... ... ..., 60-25-7

NIOSHREL ....... ... ... ... ... iiieriernnn. The 1889 OSHA PEL may not be protective to workers.
CurrentOSHAPEL ............................. 400 ppm {1,200 mg/m®} TWA

19890Q3HAPEL .. .................cciiiiiiann. 400 ppm {1,200 mg/m* TWA, 500 ppm {1,500 mg/m? STEL
19921984 ACGIHTLY ... ..........covvvnnn.... 400 ppm (1,210 mg/m®) TWA, 500 pprm {1,520 mg/m?) STEL
Description of Subetance ....................... Calorless liquid with a pungent, sweetish odor,

LEL . e 1.8% {10% LEL, 1,800 ppm)

Orginat {SCP}IDLH ................c.iiren... 19,000 ppm [LEL]

Basis fororginail {SCP}IDLH .. ... _............. The chosen IDLH is based on the lower explosive limit (LEL) of

18,000 ppm |[NFFA 1875]. The toxicological data do not indicale
that exposure (o this concentration for 30 minytes would impede
escape of cause irreversible health effects. According to the
Pennsylvania Department of Environmenta! Resources [1973],
the inhaiation of 3.5% by volume {35,000 ppm} causes loss ot
consciousness within 20 to 40 minutes, and concentrations
abova 7.5% {75,000 ppm) are dangerous to life,

Short-term sxposure guidelines .. ... ... ... ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC, Adjusted 0.5-hr Derivad
Species Refarsnce {ppm} {ppm) Time LC {CF} value
Rabbit Flury and Zernik 1935 | sesa- 106,000 ? ? ?
Dog Flury and 2emnik 1935 = |  eee-- 76,000 ? ’ 7 ?
Rat Schwetz and Becker 137¢ 3,000 F ----- 2 he bli6, 800 ppr (1.6} 11,630 ppm
Mouse Schwetz and Becker 1579 6,540 |  ----- 1.65 hr 9,685 ppm {1.49} 369 ppm

Human data

Revised IDLH: 1,900 ppm [LEL]

Basls for revissd IDLH: Based on health considerations and acute inhalation toxisity deta in humans [Clayton and
Clayton 15881; cook 1945; Henderson and Haggard 1543], a value between 2,000 and 18,000 ppm would have beean
appropriate. Howaver, the revised iDLH for ethyl ether is 1,900 ppm based sirictly on safety considerations {i.e., being
10% of the Jower axplosive limit of 1.9%).
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Harrisburg, PA: Commonweilth of Pennsylvania, Occupational Health ER7220.88P REV. 8-73.

Schwetiz BA, Becker BA 1193} Embryotoxicity and fetal malformations of rats and mice dus to matemaly administered

ether. Toxicol Appt Phammacol 17:275 {Abstract).
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Ethyl formate

CASnuUmber ....... ...t 108-04-4

NIOSHREL ....vimrriniieineiienaninaans 100 ppm (300 mg/m®) TWA

CurrentOSHAPEL ............................. 100 ppm {300 mg/m™ TWA

1889 OQSHAPEL ........... . ..... ... ... Same as cument PEL

188318 ACGIHTLY ... ...................v.t. 100 ppm {303 mg/m®) TWA

DescriptionofSubstance ....................... Colortess liquid with a fruity odor.
A 2.8% (10% LEL. 2,800 ppm)

Orginal {SCPYIDLH ...........coveeeeeninnn... 8,000 ppm

Basis fororginal (SCPJIDLH ... ................. The chosen [DLH is based on the statements by Smyth [1656]

cited in Patty {1983] and by UCC {1968] that 5 of & rats died
following a 4-hour exposure to 8,000 ppm and no rats died from
a 4-hout exposure to 4,000 ppm.

Short-term sxposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathai concantration data:
LCw Lc,, Adjusted 0.5-hr Derfved
Species Refarence {ppm} {ppm) Time LC (CF) value
Cat Flury and Zermik 1931 | = ----- 10,000 1.5 hr [ 34,500 ppm {1.45} 1,450 ppm
RA: Smyth 1956 Ley: 8,000 ----- & hr |16,000 ppm (2.0} 1,600 ppm
RAL Styth et al. 193¢ | ----- 8,000 4 hr |i6,000 ppm {2.0) 1,600 ppa
Lethal dose data:
LDy, Le,,
Species Raferance Route | (mg/kg) | (mg/kg) Adjusted LD Derived valus
Rat Jenner et ai. 1564 oral 1,850 } -ees- 4,205 ppm 421 ppm
G. pig Jenner a4t al. 1564 oral 1,116 § ----- 2,523 ppm 252 ppm
Rabkit Munch 1372 oral 2,095 | ----- 4,716 ppm 472 ppm
Ctheranimatdata ................ ...l It has been stated that rats have survived a 4-hour exposure to
4,000 ppm [UCC 1068).
Humandata ... )t has been reported that 330 ppm produced slight eye imitation

and rapidly increasing nasal imtation [Flury and Zemik 18931).

Revised IDLM: 1,500 ppm

Basls for revised IDLM: The mevisad IDLH for sthyl formata is 4,500 ppm based on acuts inhalation toxicity data in
animale [Fiury and Zemik 1931; Smyth 1958; Smyth ot al. 1954]. This may be a conservative value dua 1o the lack of
relevant acute toxicity data for workers at concentrations above 330 ppm.

REFERENCES:

1. Fluy F, Zemik F [1631]. Schidiiche gasa dmgfe, nebel, rauch- und staubarten. Berlin, Germany: Verlag von Julius
Springer, p. 375 (in German).

2. Jenner PM, Hagan EC, Taylor JM, Cook EL, Fitzhugh OG [1964]. Food flavourings and compounds of related structure,
|, Acute oral toxicity. Food Cosmet Toxicol 2:327-343.

3. Munch JC [1972]. Aliphatic alcohols and alkyl esters: namhclndm potancies to tadpoles and to rabbits. Ind Med
Surg 41:31-33.

4. Patty FA, ed. {1963]. Industrial hygiene and ttxicology. 2nd rev. ed. Yol. Ii. Toxicology. New York, NY: Intersciencs
Publishers, Inc., p. 1855.

5. Smyth HF Jr [1956]. Improved communication: hygienic starndards for daily inhalation. Am [nd Hyg Assoc Q
17(2):128-185,

8. ar:gﬂ::;].gaw CP, Weil C3, Porzani UC [1954]. Range-finding taxicity data: list V. AMA Arch Ind Hyg Occup

1o .
7. UCC [1968]. Toxicology studias: ethyf formate. New York, NY: Union Carbide Corporation.



Ethyl mercaptan

CASnumber .................. ... .. ... ... ... 7508-1
NIOSHREL ......... ... i, 0.5 ppm {1.3 mg/m®) 15-minute CEILING
Curremt OSHAPEL ...............ccovuvnunn... 10 ppm (25 mg/m* CEILING
1989 OSHAPEL ..., 0.5 ppm {1 mg/m”) TWA
199319 ACGIHTLY ... ... . ... .. 0.5 ppm (1.3 mg/m”) TWA
Descriptionof Subetance . .....__._............. Colorfesa liquid with a strong, skunk-ike odor,
LEL . i e 2.8% {10% LEL 2,800 ppm}
Original {SCPIIOLH . ...... ... ... ... ... ..., 2,500 ppm
Basis for orginal {SCPJIDLH .................... The chosen !DLH is based on the mouse 4-hour LCy, of
2,770 ppm {Fairchild and Stokinger 1858 cited by ACGIH 1971].
Short-tarm sxposure guidelines . ................. None develeped
ACUTE TOXICITY DATA
Lathal concentration data:
LCu Lc, Ad]usted 0.5-hr Darived
Specles Reference {ppm) {ppm) Tims LG {CF} value
Rat Pairenild and Stokinger 1958 4,420 | ----- & hr 8,B4C ppm (2.0} 984 ppm
Mouse Fairchild and Stokinger 19%38 2,770 | --e-- 4 hr 5,540 ppm {2.0) 554 ppm
Lathal dose data:
LDy LD,
Speties Reference Routs | (mgkg) | (mgkg) | Adjusted LD Dertved valus
Rat Fairchild and Stokinger 1958 oral 82 | ----- 1,84% ppn 18% ppm
Humandata .. ...... ...t ey None relevant for uss in determining the revised JDLH,
Revised IDLH: 500 ppm
Basis for revised IDLH: The revisad iDLH for sthyl mercaptan is 500 ppm based on acute inhalation toxicity data in
animals {Fairchild and Stokinger 1058]. This may be a conservative valua due to the lack of relevant acute toxicity data
for workers.

REFERENCES:

1. ACGIH {1971). Ethylt mercaptan (ethanethiol). in: Documentation of the threshold limit values for substances in
workroom air, 3d ad. Cincinnati, OH: American Conderence of Govemmental Industrial Hygienists, p. 107.

2. Fairchild EJ 1, Stokinger HE [1858]. Toxicologic studies on organic sulfur compounds. 1. Acuts toxicity of soma aliphatic
and aromatic thiots {(mercaptans). Am ind Hyg Assoc J 18:171-188.
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N-Ethyimorpholine

CASnumber ... .................. i, 100-74-3

NIOSHREL ..... ... ... . ... ..., 5 ppm {23 mg/m”) TWA [ekin}
CumemtOSHAPEL .....................cvviuuss 20 ppm {94 mg/m®) TWA [skin]

1988 0SHAPEL .............. ... .. .l 5 ppm {23 mg/m”) TWA [skin)

1883184 ACGIHTLY ... . ... ... 5 ppm (24 mg/m* TWA [skin)

Description of Substance . ...................... Colortess liquid with an ammonia-fike odor.
LEL. . e Unkngwn

Original (SCP}IDLH _ . ... ... ................. 2,000 ppm
Bagis for ordginal (SCP)IDLR . ................... The chosen [DLH is basad on the statement that 1 of 6 rats died
following a 4-hour axposure 1o 2,000 ppm [Smyth et ai. 1854

cited by ACGIH 1871]).
Short-tarm exposure guidelines .................. Nons developed
ACUTE TOXICITY DATA
Lethal concentration dsta:
LGy LG, Adjusted 0.3-hr Derived

Specien Referance (ppm} {ppm) Time LC (CF} value

Rat Smyth et al. 1954 IC,: 2,000] ----- 4 hr 4,000 ppm (2.0) 400 ppm
Lethal doss data:
LDy LD,

Specien Reference Route | {mg/kg) { {(mg/kp) Adjusted LD Derived valus
Rat Smyth st al. 1954 oral 1,780 ----- 2,601 ppm 260 ppm
House Timofievekaya 1979 oral 1,200 ----- . 1,754 ppm 175 ppm

Humandsta ................... ... .o, Exposures to 100 ppm for 2.5 minutes have resulted in offactory

fatigue and irritation of the syes, noss, and throat; irrtation was
slight after 25 minutes at 50 ppm and absent at 25 ppm [Smyth
1964]. Comeal sdema has been noted in workers axposed to
concenirations greater than 40 ppm for several hours [Demehl
1968]. In ancther study, workers sxposed to concentrations as
high as 11 ppm but averaging about 3 to 4 ppm complained of
drowsiness, optical halos, and foggy vision [Woewicki 1968].

Ravisad IDLH: 100 ppm
Basis for revised IDLH: The revised IDLH for N-sthylmorpholine s 100 ppm besed on acute inhalation toxicity data in

humans [Demehl 1968; Smyth 1964). This may be a conservative value due to the lack of relevant acute toxicity data for
workers sxposad to concantrations above 10C ppm.

REFERENCES:

1. ACGIH [18711 N-Eﬂtyknotpboﬁno in: Documentation of the threshold lu-nrt values for substances in workroom air. 3md
ad. Cincinnati, OH: American Conference of Govermnmental Industrial Hygnmt: p. 113,

2. DamehiCU [ Hedﬂthazm-maa{edmth rethane foams. J Occup Med 8:58-82,

3. S JF Jr11964]. Personal communication to ACGIH TLV Committes | November 24, 1084). (From ACGIH [1981].

morpholine. In: Documentation of the thrashold limit values and sxposure indicas. 6th ed. Cincinnati,

OH rican Conferance of Govemnmental Industriai Hygienists, pp. §38-638.]

4. ar:gﬂ;;!&ga Carpenter CP, Weil 5, Pozzani UC [1854]. Range-finding toxiclly data: list V. AMA Arch ind Hyg Cccup

5. Timofievskaya LA [1978]. Comparative evaluation of the toxicity of piperazine and N-methyl piperazine. Toksikol Nov
Prom Khim Vesh 15:416-123 {in Russian}.

8. Woewicki A {1968). Personal communication to ACGIH TLV Committes. [From ACGIH [1981]. N-Ethyl morpholine. in:
Documentation of the threshold limit values and biclogical exposure indices. 6th od. Cincinnati, OH: American
Conference of Gevaernmentai industrial Hygienists, pp. 638-838.]
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Ethyl silicate

CASnumber . _.............ccciiiiiiie s 78-10-4

RIOSHREL ... ... ... ... e 10 ppm (85 mg/m®) TWA

CurmmentOSHAPEL ... .. ...................... 100 ppm (850 mg/m®) TWA

198BO0SHAPEL .................. Ll 10 ppm (85 mg/m?®) TWA

19931884 ACGIHTLY ... ... ... .. ............. 10 ppm (85 mg/m®) TWA

Descriptionof Subetance ....................... Coloriess liquid with a sharp, alcohoHike odor.

LEL. . e Unkniown

Orginal (SCPYIOLH . ... ... ... ............ ... 1,000 ppm

Baels for originat (SCP)IDLH .................... The chosen IDLH is based on the following statements by

AIHA [1968]). "Smyth and Seaton [1940] reported that 1,740 ppm
in dry air caused the first guinea pig death in 15 minutea, while at
1,170 ppm the first death was in 2 hours. In the presance of
70% humidity, effects were leses pronounced, presumably
because parl of the ethyl silicate was hydrolyzed.”

Short-term sxposurs guidelines . ................. None developed

ACUTE TOMICITY DATA

Lethal concentration data:

LCy LC., Adjustad 0.8-hr Derived
Species Reference (ppm} {ppm} Time LC (CF) value
Rat Carpenter ot al, 1549 | ----- 1,000 4 hr 2,00C ppm (2.0) 200 ppe
G. pig Smyth and Beaton 1940¢ =} ----- 700 6 hr 1,610 ppm (2.3) 161 ppem
3. pig Smyth and Seatgn 1940 000 | -e--- 1, 740 15 min 1,375 ppm (0.79) 138 ppm
G. pig Smyth and Seaton 1940 20} -e.-- 1,170 2 hr 1,872 ppm {1.8) 187 ppm
Lathal doss data;
LDy LD,
Specive Reference Route | (mgkg) | (mgkg) Adjusted LD Derived value
Rat Carpentar st ml. 1949 cral 6,270 | ----- 5,068 ppm 507 ppm
Otheranimaldata ... ..... . .........c.ciiaon.o It has been statad that 2,000 ppm is about the maximum
exposure for 80 minutes without the production of serous
disturbances in guinaa pige and rats; 500 ppm is the maxirmum
axposums for saveral hours without causing sanous effects
[Smmryth and Saaton 1840).
Humandata ... ... ... ... ... c.viiirunriiirains Exposure to 8 concentration of 4,200 ppm caused aerimation

and 250 ppm causad iritation of the eyes and nose [Smyth and
Seaton 1840]. K has been statad that 700 ppm is probabty
Intolerable for more than 30 minutes [Smyth and Seaton 1940).

Revised 10LH: 700 ppm
Basie for revised IDLH: The revised 1DLH for sthyl silicate is 700 ppm basad on acate inhalstion toxicity data in humans
[Smyth and Seaton 1940).

REFEREMCES:

1. AIHA [1968]. Elhyl silicate. In: Hygisnic guide ssries. Am Ind Hyg Asaoc J 20:624-828.

2. Carpenier CP, Smyth HF Jr, Pozzani UC [1945]. The assay of scute vapor taxicity, and the greding and imtemretation of

- masufts on 98 chemical compounds. J Ind Hyg Toxicol 37:343-348,

3. Smyth HF X, Segton J [16840]. Acute responss of guinea pigs and mite 1o inhaltion of the vapors of tetreethy!
orthosilicate (ethy! silicats). J Ind Hyg Toxicol 22(7).2868-208,
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Ferbam

CASnumber ............. ... ... 14484-64-1

NICSHREL ... ... . .. i, 10 mg/m® TWA

CurrentOSHAPEL ....................ccovu..... 15 mg/m® TWA

1989 0SHAPEL ....._ ...................0c.hs. 10 mg/m® TWA

1993194 ACGIHTLY . ... ... ............... 10 mg/m® TWA

Cescripion of Substance ....................... Dark brown {o black, odorless solid.

LEL . e Unknown

Original {SCP}IDLH* . ....................ccovuns No Evidence [*Note: "Effective” {DLH = 7,500 mg/m' — see
discussion below.]

Basls fororiginal {(SCPYIOLH . _.................. Thera is no evidence in the available tuxicclogical data of an

iDLH for ferbam. For this draft technical slandard, therefare,
respirators have bean selected on the basia of the assigned
protactian factor afforded by each device., However, for some
particutata subslances for which no evidence of an IDLH exists,
the determination of allowable respiratory protection based on
protection factors may result in the assignment of respirators for
concentrations that are not likely to be encountered in the
occupational environment. Therefore, for all such particulate
substances, it has been arbilrarly determined that only the "mast
proteciive™ respirators are permitted for use in concentrations
exceeding 500 x the OSHA PEL {500 = 15 mg/m is

7,500 mg/m?).
Short-term exposure guidelines . ... _....__...... None developed
ACUTE TOXICITY DATA
Lathal doss deta:
LDw LD,

Species Refersnce Route | {mg/kg) | {mg/kg) Adjusted LD Derived value
Rabbic Hodge et al. 1952 oral 3,000 | ----- 21,000 mg/o® 2,100 mg/m'
G. plg Hodge er al. 1952 oral 2,000 | ----- 14,000 mg/m 1,400 mg/m*
Rat Korablev 1959 oral 1,330 | ----- 7.91C mg/m® 791 mg/m?
Mouse Les =t al. 1378 oral 3,400 {1 ----- 23,800 mg/m? 2,380 mg/m*
Humandata ......... ... ciiiirinitiaannaan Largs oral dosas cause gasirointestinal disturbances [Proctor et

al. 1888]). Tha dust is irmitating to the eyes and respiratory tract;
savara exposures ars sxpected to cause deprassion of the
cantral nervous system [Proctor at al. 1888),

Ravisad IDLH: 800 mg/m?®
Basls for revised IDLH: The revisad [DLH for ferbam is 800 mg/m® basad on acute oral toxicity data in animals
[Korablev 1568].

REFERENCES:

1. Hodgs HC, Maynard EA, Downs W, Blanchat HJ Jr, Jones CK [1952]. Acute and short-term oral toxicity tests of ferric
dimethyldithiocarbamate (ferbam) and zinc dimethyidithiocarbamate (ziram}. J Am Pharm Assoc §7(12).682-685.

2. Korablev MV [1968]. Toxicological characteristics of derivatives of dithiccarbaming acid usad in industry and medicine.
Farmakol Toksikol 32:356-362 (in Ruasian).

3. Len C-C, Ruasel JQ, Minor JL [1578]. Qral toxicity of ferric dimethyt-dithiocarbamate {ferbam) and tetramethytthiuram
disulfide (thiram) in rodents. ] Toxicol Environ Health 4{1).93-106.

4. Proctor NH, Hughes, JP, Fischman ML [1988]. Chemical hazards of the workplace. 2nd ed. Philadelphia, PA:
J.B. Lippincott Company, p. 257.
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Ferrovanadium dust

CASNUMDBer ...... ... ... ittt 12604-58-9

NIOSHREL ................cciiiiiinennnnnn... 1 mg/m* TWA, 3 mg/m® STEL

Cumremt OSHAPEL . .....................coivss 1 mg/m* TWA

1988 OSHAPEL ........ ..o, 1 mg/m® TWA, 3 mg/m® STEL

19831884 ACGIHTLY .......................... 1 mg/m? TWA, 3 mg/m® STEL

Description of Substance ......................, Dark, odortess particulate disparsed in air.

LEL ..o e Solid

Odginal (SCPYIDLM* ... .. ... ... ... ... ....... No Evidence ["Note: "Effective” IDLH = 500 mg/m® — see
discussion baliow.]

Baels fororiginal (SCPYIDLH .................... The available toxicologicat data contain no evidence of an IDLH

for ferrovanadium dust. ACGIH [1871] reported that no acute
intoxication occurred in animals exposed at concentrations as
high as 10,000 mg/m® [Roshchin 1852} Therefore, for this draft
technical standard, respirstors have been selected on the basis
of the assigned proteclion facior afforded by sach device up to
500 = the OSHA PEL of 1 mg/m? (i.e., 500 mg/m?); only the
“most protective” reapiralors are permitted for concentrations
axceeding 500 mg/m®.

Short-term exposure guidelines .., .. ... ... .. ... None developed
ACUTE TOXICITY DATA
Animaldata ................... ... ..., No acute intoxication occurred in animals exposed Lo

concentrations as high as 10,000 mg/m?; serious pathologic
changes occumed only at concentrationa ranging from 1,000 o
2,000 mg/m? in 1-hour exposures on altemata days for 2 months
[Roshchin 1852). It was also reported that exposure of rats to 40
to 80 mg/m® for 2 months caused bronchitis, intersUtial sclerosis,
and perivascular edema {Clayton and Claylon 1881].

Humandata ........... S Systemic effects have not been reported from industrial
exposure {Proctor et al. 1888],

Revised IDLH; 500 mg/m®

Basie for revised IDLH; The available toxicological data contain no evidence that an acute exposure to a high
concentration of ferrovanedium dust would impede escape or cause any imeversible heaith effecis within 30 minutes.
However, the revised IOLH for farrovanadium dust is 500 mg/m? based on being 500 times the NIOSH REL of 1 mg/m?
(500 is an assigned protection factor for respirators and was used arbitrarily during the Stendards Completion Program for
deciding when the "most protective” respirators should be used for particulates).

REFERENCES:

1. ACGIH [1871]. Ferovanedium. In. Documentation of the threshold limit values for eubstances in workroom air. 3rd ed,
Cincinnali, OH: American Conferences of Governmental Industrial Hygienists, p. 114.

2. Clayton GD, Clayton FE, eds. [1681]. Patty's industrial hygiene and toxicology. 3rd rev. ed. Vol. 2A. Toxicology. New
York, NY: John Wiley & Sons, Inc., p. 2020.

3. Proctor NH, Hughes, JP, Fischman ML {1888]. Chemical hazards of the workplace. 2nd ed. Philadelphia, PA:
J.B. Lippincott Company, pp. 257-258.

4. Roshchin [V [1852). Hygienic description of production vanadium eerosol. Gig Sanit 11:40-53 {translatad).
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Fluorides (as F)

CASnmumber .. ... .. ............ . ... Varies

NIOSHREL ......... ... ... . ... 2.5 mg/m® TWA

CumentOSHAPEL ... .......................... 2.5 mg/m® TWA

1883 OSHAPEL ... Same as current PEL

1983- 1884 ACGHTLV ... ... ... ... ... o 2.5 mg/m® TWA

Description of Substance ................ .. .... Varies

Orgimal (SCPYIDLH ......... ... ..., 500 mg F/im®

Basis fororfginal (SCPYIDLH .................... No data on acute inhalation toxicity are available on which to

base the IDLH for fluorides. The chosen IDLH, therefore, has
been astimated from the human acute lethal dose of 5 grarms of
sodium flucride {Largent 1981 cited by AIHA 1965). AIHA [1665]
stated that the atmospheric concantration immediately
hazardous to life is unknown, but "particulate fluorides are not
likely to cause acule health problems among workmen unless
large quantities are swallowed, ar unless the more toxic
decomposition products are involved. Exact concentrations
preducing immediate illness are unknown, but most likely are

vary high,”
Short-term exposure guidelines .. ................ None devaloped
ACUTE TOXICITY DATA
Lathal concentration deta:
Adjusted 0.5-hr Darived valus

Spacies Refsrence LCy LC,, Time LC {CF)

SiF,

Rat Carpenter ot al. 1949 | -~-~-- 69,220 my/m’ £ hr 101,071 mg F/m! 19,107 mg F/m’
Lethal dose data:

Spacies Refsrence Route | (mgkg} | (mg/Xg) Adjusted LD Derived value

CaF,

G. plg Budavari 1589 oral | ----- »5,000 »17,051 mg F/m? »1,7053 mg F/m*

Rat Vest Akad Med Nk 1477 coral | ----- 4,250 14,488 mg F/m? 1,443 mg P/m®
AlF,-3Na

Rabbir Largent 1948 oral § eeee- 9,000 34,208 mg P/m? 3,421 mg P/
P51 -2Na

Mouse Gig Tr Prof Zabol 1988 oral | ----- 70 297 mg F/m? 310 my F/m?

Rabbik Sine 1993 oral | ----- 128 530 mg P/ 53 my F/m*
P,51-mg-6H,0

G. pig Prear 1565 oral 200 581 mg F/m’ 58 mg F/m*
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Fluorides (as F) (continued)

Humandata .............................. ... Skin rashes and complaints of the gastric, intestinal, circulatory,
respiratory, and nervous systems have been raported in workers
axposed chronically 1 congentrations ranging from 11 to 24 myg
F/m? [Roholm 1937]. Chronic exposures al concantrations
greater than 24 mg F/m® have been considered (o ba "slevated”
and a concentration of 10 mg F/m® was considered "excessive”
[Collings ot al, 1852]). K has also been stated that the
atmospheric conceniration immediately hazardous to iHe is
unknown, and particulate fluorides are not likely to cause acute
health problema emong workers unless large quantities are
ingested, concentrations producing immediate iliness are
unknown, but most likely are very high [AIHA 1BE5]. It has been
stated that § grama of sodium fluoride is the probable lethal oral
dase [Largert 1661]. [Note: An oral dose of § grams is
equivaient to a worker being exposed to about 4,500 mg F/m? for
30 minutes, assuming a breathing rete of 50 liters per minute
and 100% absorption.]

Revised IDLH: 250 mg F/m?

Basis for revised IDLH: The revised IDLH for fluorides is 250 mg F/m® based on taxicity data in humany {AJHA 1065;
Largent 1651; Roholm 1837]. This may be a conservative value due to the lack of relevant acute loxicity data for workers
exposed to concentrations above 250 mg F/im?,

REFERENCES:

1. AMA [1965). Fluoride-baaring dusts and fumes (inorganic). 1n: Hygienic guide series. Am Ind Hyg Assoc J 26:426-430.
4. Budaveri S, ed. [1588]. 1669. CalGum fAucride. In; The marck index, 11th edition. Rehway, NJ: Merck & Co., Inc,,

p. 253,
3. Carpenter CP, Smyth HF Jr, Pozzani UC [1845]. The assay of scuts vapor taxicity, and the grading and interpretation of
resufts on 96 chemical compounds. J ind Hyg Toxicol 37.343-348,
Collings GH, Fleming RBL, May R, Bianconi WO [1852], Absoplion and axcretion of inhaled fluorides. AMA Arch Ind
Hyg Occup Med 6:368-373.
Frear EH, ed. [1969]. Pesticide index. 4th ed. State College, PA: College Science Publishers, p. 265,
Gig Tr Prof Zabol [19888]; 53(11):80 (in Ruasian).
Largeni EJ [1948). The comparative toxicity of aryolite for rats and for rabbits. J Ind Hyg Toxicol 30-82-87.
Largent EJ [1961]. Fluorais, the heaith aspects of fluorine compounds. Columbus, OH: Ohio State University Prass.
Roholm K [1937). Fluorine intoxication. A clinical hygiens study with a review of the litersture and some axperimental
investigations. London, Englend: H.K. Lewis & Co.
10. Sine C, ed. [1593]. Safsan®. In: Farm chemicals handbook 'B83, p. C302.
11. Viest Akad Med Nk [1877]; 2:28-33 (in Russian).
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Fluorine

CASnumber ................ ... ..., 7702414

NIOSHREL ........ ... ... ... ... ... .. ... 0.1 ppm (0.2 mg/m®) TWA

CurentOSHAPEL ... ... ... ... ............... 0.1 ppm (0.2 mg/m™* TWA

1983 OSHAPEL ........ ...t Same as curment PEL

1993 19MACGIHTRY ... ... ..., 1 ppm (1.6 mg/im® TWA, 2 ppm (3.1 mg/m® STEL
Descriptonof Substance . .................. ... Pale-yeilow to greenish gas with a pungent, irritating cdor.
LEL .. et Nonflammable Gas

Orginat {SCPYIDLH . ... ... ... .. .............. 25 ppm

Basis fororginal (SCPYIDLH .................... The chosen IDLH is based on the staternent by AlHA [1965] that

"2 men ware able to tolerats 2% ppm very briefty but both
developed sore throats and chest pains lasting 8 hours; 50 ppm
cauid not ba tolerated [Rickey 1859]."

Exiating short-term sxposure guidelines .. .. ....... National Resaarch Council [NRC 1884] Ememancy Exposure
Guidance Levels (EEGLs):

10-minute EEGL: 15 ppm
30-minute EEGL: 10 ppm
80-minute EEGL: 7.5 ppm

ACUTE TOXICITY DATA
Lethat concentration data:
LCyw LC,.. Adjusted 0.54w Dwerived
Specles Reference (ppm) ippm} Tims LC(CF} valus
Rat Xeplinger and Suissa 1968 185 | ----- 1 hr 231 ppm {1.25} 23 ppm
Mouse Keplinger and Suiaaa 1963 150 | --=-- 1 hr 1g8 ppm {1.25} 19 ppm
Rabbit Keplinger and Suisaa 1953 270 | ---e- 30 min 270 ppm (1,0} 27 ppm
G. pig Keplinger and Sulssa 1968 170 | ----- 1 hr 213 ppm (1.25) 21 ppm
Humandata _.................. .............. it has been reported that 2 men wers able to tolerate 25 ppm

very briafty but both developed sore throats and chest pains that
{asted 6 hours; 50 ppm could not be tolerated [Rickey 1859].
Velunteers tolerated 10 ppm for 15 minutes with a minimum of
irritation {Ricca 1970]. Intermittent exposures to 10 ppm wers
repeated every 3 to 5 minutes for 15 minutes over 2 to 3 hours
with only slight irmitation of the syes and skin noted {Ricca 1870).
Much initation of the eyss have been noted at 100 ppm, but with
no aftereffects after only 30 seconds (Grant 1874]. it has been
observed that exposures up to 30 ppm for 5 to 30 minutes had
no iil effects [Lyon 1962].

Revised IDLH: 25 ppm [Unchanged)
Basle for revissd IDLH: Based on acute inhalation toxicity data in humans {Grant 1874; Lyon 1862; Ricca 1970; Rickey
1658), the original IDLH for fluorine (25 ppm} is not being revised at this time.

REFERENCES:

AIHA [1965). Fluorine (revised 1965). In: Hydgienic guide series. Am Ind Hyg Assoc J 26:824-627.

Grant 1974], Tomcolo%gf the eye. 2nd ed. Springfield, IL: C.C, Thomas, p. 499,

Keplinger ML, Suissa LW [1968]. Toxicity of uorine short-term inhalation. Am Ind Hyg Assoc J 28:10-18.

mn 9&962& Observations on personnel workin?_with fluorine at a gaseous diffusion plant. J Occup Med 4:199-201.
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Fluorotrichloromethane

CASnumber ................ ... ... ... 75694
NIOSHREL _.......... ... ... ... ... 1,000 ppm {5,600 mg/m?*) CEILING
CumentOSHAPEL ............................. 1,000 ppm (5,600 mp/m'} TWA
1889 0SHAPEL ............... .. ... ........... 1,000 ppm (5,600 mg/m*) CEILING
189831984 ACGIHTLY ........... ... ............ 1,000 ppm (5,620 mg/m?) CEILING
Description of Substance ....................... Colorless to water-white, nearly odorless liquid or gas (above
75°F).
LEL ..o e Moncombustible LiquidMonflammatde Gas
Origingl {SCP)IDLH ...................ccunn.. 10,000 ppm
Bagis foroginal {SCP)IDLH .................... Scheel {member of the Standards Complelion Program
Respirator Commitiee}, in evaiuating the work of Reinhardt
st al. [1671), indicated cardiac toxicity occurted at 12,000 ppr.
The chosen IDLH is based on that dala.
Existing short-isrm exposure guidelines ........... Nationai Research Council [NRC 1984] Emergency Exposure
Guidance Levels (EEGLs):
1-hour EEGL: 1,500 ppm
24-hour EEGL: 500 ppm
ACUTE TOXICITY DATA

Lethal conceniration data:

Ly LC. Ad]usted 0.5-hr Derived
Species Reference {ppm) {ppm} Time LC (CF} value
Rat Barram 1574 | me-e- 26,200 4 hr 52,400 ppm {2.0) 5,240 ppm
Rat Leatey and Greenberg 1950 | ----- 106G, 000 20 min 96,000 ppm {0.986} 9,600 ppm
Rat Schelz %62 02020000000 | eme-- i00, 000 2 hr 160,000 ppm (1.6) 16,000 ppm

Ctwranimaldata ........................c..... Evidenca of sarious arthythmia was noted in 1 of 12 conscious

dogs exposed fof 5 minutes to 5,000 ppm plus intravenous
epinephrine [Reinharti et af. 1671]. However, in another study,
endogenous epinephrin was not sufficient fo precipitate
arrythmis in dogs exposad to 5,000 to 10,000 ppm [Reinhardt et
al. 1971].

Humandate .. ......... ... . it None relavant for use in determining the revised IDLH.

Revised IDLH: 2 000 ppm

Basls for revissd IDLH; The reviged IDLH for fluorotrichloromethane is 2,000 ppm based on acute toxicity data in
animals [Reinhardt ot al. 1971] and to bs consisten with & clossiy-related chionofivorocarbon,

1,1,2-trichloro-1,2, 2-trfluoroethane which has a revised IDLH of 2,000 ppm.

REFERENCES:

1. Bamas CE [1974]. Unpublished date. Wilminﬁon. DE: DuPont Company, Haskell labor_ato%l(.Odober 1874). [From
ACGIH [1986]. ation of the threshoud limit vatuss for substances in workroom air, ed. Cincinnati, OH:
Amaerican Conference of Govammental industrial Hygienists, p. 588.1

2. Lester D, Greenberg LA [195:} Acute and chronic toxicity of some halogenatsd dertvatives of methane and ethane.
AMA Arch Ind H gr&xmp Med 2:335-344.

3. Mullin LS, Azar A, Reinhardt CF, Smith PE, Fabryka EF [1972]. Halogenated hydrocarbon-induced cardiac arhythmias
associated with release of endogenous epinephrine. Am Ind Hyg Assoc J 33(6):389-396.

4. NRC [1984]. Emergency and continuous exposure limits for selected airborme contaminants. Vol. 2. Washington, DC:
National Academy Frass, Committes on Toxicolog&. Board on Toxicology and Environmental Health Hazards,
Commission on Life Sciences, National Research Council, pp. 26-33.

5. Reinhardt CF, Azar A, Maxfield ME, Smith PE, Mullin LS [1871). Cardiac amhythmias and aerosol "sniffing.”

Arch Environ Health 22:265-279. i

6. Scholz J [1982]. New toxicological investigations on certain types of freon used as propellants. Fortschr Biol
Agrosol-forsch Jahren 1957-1861. Ber Asrosol Kongr 4:420-428. [From ACGIH [1881]. Trichlorofiuoromethane.
in: Decumentation of the threshold limit values and biolcgical exposure indices. ed. Cincinnati, OH: American
Conference of Govemmental Industrial Hygienists, pp. §19-623.}

2N




Formaldehyde

CASNUMber ....... ... ... . i, 50-00-0

NIOSHREL ....... ... i, 0.216 ppm TWA, 0.1 ppm 15-minute CEILING; NIOSH considers
formaldehyde to be a potentiai cocupational carcinogen as
defined by the QSHA carcinogen policy [29 CER 1990Q].

Curremt OSHAPEL ............................. 0.75 ppm TWA, 2 ppm STEL

1989 0SHAPEL ................. ... ..o Same as curment PEL

1993198 ACGIMTLY ... ... .. ... o oL, 0.3 ppm (0.37 mg/m™ CEILING, A2

DoscriptonofSubstance .................... ... Nearly colorless gas with a pungent, suffocating odor,

LEL .. . e e 7.0% {10% LEL, 7,000 ppm}

Original {SCP)IDLH .......... ey 30 ppm

Basie for orlginai (SCP)IDLH .................... Patty [1963] reported that "exposure to 10 to 20 ppm produces
almost immediate eye inftation and a sharp buming sensation of
the nose and throat which may be associated with sneezing,
difficulty in taking a deep breath, and coughing; recovery is
prompt from these transient effects [Kodak 1935-1860]."
Because Patty [1963] atso reported that "it has been estimated
that exposure for 5 to 10 minutes to 50 to 100 ppm might cause
serious injury to the lower reapiratory passages in man
[Kodak 1538-1860]," 30 ppm ssems reasonable as the IDLH.

Short-tarm sxposure guidelines . ................. Nong devaloped

ACUTE TOXICITY DATA

Lethal concantration data:

LC, LC., Adjustad 0.5-hr Darived
Species Reference {ppm} {ppm) Time LC {CF}) value
Mouse Izmercv et al. 1982 333 | ----- 2 hr 533 ppm {1.§} 53 ppm
Cat Izmercv st a1, 2982 = | ----- 133 2 hr 533 ppm (1.8) 53 ppm
Rat Skog 1950 g1s | ----- 19 min 81s ppm (1.9} 81 ppm
Otheranimalidata ..................ciiiiinna.. RDy, (mouss}, 3.13 ppm {Alarie 1681).
Humandata ... .......... .. ... ..ol 1t has been reported that exposure to 10 to 20 ppm produces

almost immediate eye imtation and a sharp buming sensation of
the nosa and throat which may be associated with sneezing,
difficulty in taking a deep breath, and coughing; recovery is
prompt from these transient afects [Kodak 1836-1960]. It has
been astimated that exposurs for 5 to 10 minutes to 50 to

100 ppm might cause serious injury to the lower respiretory
passages [Kodak 1938-1660]. The following exposure-eflect
data has alsc been reported: most subjects experience imtation
of the ayas, noss, and throat at 1 to 3 ppm; many subjects
cannct tolsrate projonged axposures to 4 to 5 ppm; and difficulty
in breathing was expeniencad at 10 to 20 ppm [LARC 1882]. Ina
summary of health effecty data, upper airway imflation and
increased nasal aifway resistance were reported at 0.1 to

25 ppm and lower airway and chronic pulmonary obstruction at 5
to 30 ppm [NRC 1881).
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Formaldehyde {continued)

Revieed IDLH: 20 ppm

Basis for revised IDLH: The revised JDLH for formaldehyde is 20 ppm based on acule inhatation toxicity data in humans
[ARC 1982; Kodak 1938-1860; NRC 1981]. [Note: NIQSH recommends as part of its carcinogen policy that the "mast
protective” respirators be wom for formaidehyde &t concentrations above 0.016 ppm. OSHA cummently requires in

29 CFR 1910.1048 thed workers be provided with and required {0 wear and use the "moat protective” respirators in
cancentrations exceeding 75 ppm {i.e., 100 x tha OSHA PEL of 0.75 ppm}.]

REFERENCES:

1. Alarie Y {1981). Dose-responss anatysis in animal studies: prediction of human responses. Environ Health Perspect
42:5-11.

2. |ARC [1582]. 1ARC monographs on the svaluation of the carcinogenic risk of chemicals 1o humans. Yol. 29. Some
industrial chemicals and dyestuffs. Lyon, France: Intemational Agency for Research on Cancer, pp. 345-380.

3. lzmarov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric parameters of induatrial faxic chemicals under single
exposure. Moscow, Russia: Centre of International Projects, GKNT, p. 68.

4. Kodak [1935-1860]. Perscnal observations. Rochester, NY: Esstman Kodak Company, Laboratory of industrial
Medicine. [From Patty FA, ed. [1863]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. ll. Toxicology. New York,
NY: Inmerscience Publishers, Inc., p. 1871.}

5. NRC [1981]. Healh effects of formaldehyde, in: Formalidehyds and cther aldehydes. Chapter 7. Washington, DC:
National Academy Press, National Research Council, National Academy of Sciences, Committes on Aldahydes, Board
on Toxicology and Environmental Health Hazards.

6. Patty FA, ed. [1983]. Industnial hygiene and toxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1971,

7. Skog E [1950]. A toxicological investigation of lower aliphatic aldehydes. |. Toxicity of formaldehyde, acetaldehyde,
propionaldehyde and butyraldehyde; as well as acrolein and crofonakiehyde. Acta Pharmacol Toxicol &(4):295-318.
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Formic acid

CASnumber ...................... ... ... . ..... 64.18-6

NIOSHREL ... ... ... .. ... ... . . i .. 5 ppm (9 mg/m®) TWA

Current OSHAPEL ............................. 5 ppm (9 mg/m®) TWA

1988 OSHAPEL ... ... ... ... . ... ... Samae as cumrent PEL

19934984 ACGIHTLY ... . .. ... ... .......... 5 ppm (9.4 mg/m*} TWA, 10 ppm {18 mg/m™) STEL
Deacriptionof Substance ....................... Colorless liquid with a pungent, penetrating odar,

LEL{S0% molutlon) ............................. 18% {10% LEL {80% solution), 18,000 ppm)

Orginal {SCP}DLH ......... ... ...... ... ...... 30 ppm

Basis for original {SCP}IDLH .................... Because no data on acute inhalation toxicity are available on

which {o base an IDLH for formic acid, the chosan IDLH is based
on an anaiogy with formaldehyde, which has an IDLH of 30 ppm.
Short-term exposure guidelines . ................. Nene developad
ACUTE TOXICITY DATA

Letha! concentration data:

LCs LC., Adjusted 0.5-hr Derived

Species Reference {ppm) {ppm) Time LC {CF) value
Rat Gig Tr Prof Zabol 1%63 7,853 | ----- 15 min | €,204 ppm {(0.7%) 620 ppm
Mouge Gig Tr Prof 2abol 1563 3,248 | ----- 15 minn | 2,564 ppm (0.79} 256¢ ppm
Lathal dose data:

Species Referencs Routs | {mgAkg) | {mgkg) Adjusted LD Derivad value
Rat Gig Tr Prof Zabol 1963 oral 1,100 | ----- 4.031 ppm 403 ppm
Mouge Gig Tr Prof Zabaol 1363 oral 700§ ----- 2,565 ppm 256 ppm
Dog von Osttingen 1559 oral 4,000 | ----- 14,659 ppm 1,466 ppm
Humendate . . ... ... e Workers expased to about 15 ppm have complained of nausea

[Fahy and Elking 1954].

Revissd IDLH: 30 ppm [Unchanged]

Basis for revisad IDLH: Based on acute inhalation toxicity data in amimais [Gig Tr Prof Zabal 1963], a value of about
250 ppm would have been appropriate for formic acid. However, the orginal IDLH for formic acid {30 ppm} is not being
revised at this time.

REFERENCES:

1. Fahy JP, Elkins HB [1854]). Unpublished data. [From: ACGIH [1888]. Formic acid. In: Documentation of the threshold
limit values and biological axposure indices. 5th ed. Cincinnati, OH: American Conferanca of Governmental Industrial
Hygienisis, p. 279.].

2. Gig Tr Prof Zabol [1983]; 23(12):49 {in Russian}.

3. von Cettingen WF [1959]. The sliphatic acids and their esters—Ltoxicity and potential dangems. AMA Arch Ind Health
20:517-531.
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Furfural

CASnumber ... ... ... ... ... ... oo 98.01-1

NIOSHREL ...... ... . ... ... . . .., The 1989 OSHA PEL may not be protective to workers.

CurrentOSHAPEL . ... ... ...........c¢cc.oot & ppm {20 mg/m® TWA, fskin)

1989 0SHAPEL ........... ... 2 ppm {8 mg/m?) TWA [skin]

9831984 ACGIHTLY ... ....................0. 2 ppm (7.8 mg/m¥ TWA {skin]

Description of Substance . ...................... Coloress to amber liquid with an almond-like odor.

LB ..o e e 2.1% {10% LEL, 2,10C ppm}

Orginai (SCPYIDLH .. ... ... ... . i, 250 ppm

Baets fororginal (SCP}IDLH .................... The chosen [DLH is based on the stalement that 260 ppm was
the tethal concentretion for rats, but caused no deaths in mice or
rabbits [Quaker Oats cited by AlHA 1565),

Short-term exposure guidelines ... ............... None developed :

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC, Adjustad 0.5-hr Dwrived
Species Referance {ppm) {ppm} Time LC {CF} value
Bog Deichmann and Gerarde 196% 3T | - £ hr 851 ppm {2.3) 85 ppm
Mouse Deichmann and Gerarde 1%6% = | =----- 370 6 hr 851 ppm (2.3) 85 ppm
Rat Quaker Gats ] ----- 260 ? ? 7
Rat Terrill et al. 198% s | ----- 6 hr 403 ppm {2.3) 40 ppm
Rat Terrill et al. 1989 1,037 } ----- 1 hr 1,296 ppm (1.2%) 130 ppm
Otheranimaidata ....................cciiivnn it has been stated that 280 ppm {duration of exposure undefined)
caused no deaths in mice or rabbits [Quaker].
Humandate ... .. ... .. ... ... it Videspread eye and respiratary tract iritation has been noted in

workars exposed to concantrations ranging from 5 to 16 ppm
[Apol and Lucas 19735]. Headaches, itching of the throat, and
red and weaping syes have occurred at concentrations ranging
from 1.9 to 14 ppm [Korenman and Resnik 1630).

Revised IDLH: 100 ppm
Basis for revised IDLH: The revised IDLH for furfural is 10C ppm based on acute inbalation toxicity data in humana [Apol
and Lucas 1875; Korenman and Resnik 1830] and animals [Deichmann and Gerarde 1969; Terrill of al. 1588]. This may

be a conservative value due 1o the lack of relevant acute foxicity data for workers exposed to concentrations above
16 ppm.

REFERENCES:

1. AHA [1985]. Furfural. in: Hygienic guide sefies. Am Ind Hyg Assoc J 26:198-188.

2. Apol AG, Lucas JB [1875]. Health hazard evalualion, Pacific Grirding Whee! Ca., Maysville, WA. Cincinnati, CH: U.5.
Department of Health, Education, and YWelfare, Public Health Service, Center for Diseass Control, National $nstitute for
Occupational Safety and Health, NIOSH Report No. HHE 73-18-171, NTIS No. 245444,

3. Deichmann WB, Gerarde HW [1969]. Furfural (2-furaldshyde; pyromucic aldehyde; artificial oil of ants). in: Toxicology
of drugs and chemnicals. New York, NY: Academic Press, inc, pp. 278-280. .

4. Korenman (M, Resnik 1B [1930]. Furfural as an industriai poison and its determination in the air. Arch Hyg 104:344-357
{in Garman}). [From ACGIH [1981]. Furlural. In: Documentation of the threshold imit values and biclogical exposure
indices. 6th ed. Cincinnali, OH: American Conference of Govemmental industrial Hygienists, pp. 804-695.]

5. Quaker Cats [?7]. Physiological data on QO furfural. Chicago, IL: Quaker Cats Company, Chemicals Division. [From
AlHA [1965). Furfural. In: Hygienic guide series. Am Ind Hyg Assoc J 26:108-199]

6. Temill JB, Van Hom WE, Rabinson D, Thomas DL [1989]. Acute inhalation toxicity of furan, 2-methy! furan, furfury!
alcohol, and furfural in the rat. Am Ind Hyg Assoc J 5¢:A350-A361.
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Furfuryl alcohol

CASnumber ... ..., S8-00-0

NIOSHREL ... .. ... i, 10 ppm {40 mg/m®) TWA, 15 ppm {80 mg/m® STEL {skin)
Current OSHAPEL .. ... . ... ... ... ......... 50 ppm (200 mg/m?) TWA

1983 OSHAPEL ... ... ... ... . ...l 10 ppm (40 mg/m’} TWA, 15 ppm (60 mg/m*} STEL [skin]
19931884 ACGIHTLY ... ... i, 10 ppm (40 mg/m) TWA, 15 ppm {80 mg/m™} STEL [skin]
Descriptionof Substanes . ......_...... ... ...... Colorless to amber Jiquid with & faint, buming odor.
R 1.8% (10% LEL, 1,800 ppm)

Original (SCPYIDLH ........ ... ... ... .. ...... 250 ppm

Sasis for orginal (SCPYIDLH ... ....... ... ...... The chosen IDLH is based on the rat 4-hour LC,, of 233 ppm of

a lurfuryl alcohol, hydrazine, and aniline mixture [lacobson

ef al. 1958]. Also, Deichmann and Gerarde {1965] stated that

8% mortality resulted from a 8-hour exposure of rate to 47 ppm

furfuryl sleohol and 100% mortality resulted at 243 ppm.
Short-term exposure guidelines . ........... ... ... Nene deveioped

ACUTE TOXICITY DATA

Lathal concentration duta:

LCs L, Adjusted 0.8-hr Derived
Species Refersnce {ppm} {ppm} Time LC {CF) valua
Rat Comatack and Cbergt 1952 LC,: 700 ----- 4 hr 1,400 ppm (2.0) 140 ppm
Ray Cematock and Oberat 1952 LCy: 700 | =----- B hr 1,750 ppm (2.5} 175 ppm
Hat Deichmann and Gerarde 196% LC.: 47) ----- & hr 108 ppm (2.3} 11 ppm
.1 13 Deichmann and Gerarde 1569 Lyt 243 =----- & hr 5593 ppm (2.3} 56 ppm
Houge Deichmann and Gerarde 19%6% ] ----- 597 & hr 1,373 ppm (2.3} 137 ppm
Mouse HIOSH 197% 397 ----- & hr 913 ppm (2.3} 41 ppm
Rat HIOSH 1979 as| ----- £ hr 196 ppm (2.3) 20 ppm
Rat Terrill et al. 1389 582 | wew-- 1 hr 740 ppm {1.2%5) 74 ppm

Otheranimeidata .............................. Exposure of rats to 100 ppm for & hours per day, 5 days per

week for 16 weeks resulied in decreased weight gain and
biochemicat changes in the brain {i.e., increased cerebrat glial
acid-proteinase and phosphohydrase activity) [Savolainen and
Ptaffli 1883].

Humandata ......... ... ... .. .. ..iiiiian. No disconvort was reported from concentrations up to 10.8 ppm
for 15 minutes, but savers lacrimation occurred at 15.8 ppm
[Apol 1973]. it has also been reposted that there is o hazard
from exposures up to 18 ppm [Burton and Rivera 1672].

Revisad IDLH; 75 ppm
Sasis for revised iDLH: The revised IDLH is 75 ppm based on acute inhalation toxicity data in animals [Terill et al.
1589}.

REFERENCES:

1. Apol AG [1873]. Healih hazard evaluation, Westem Fourdry Co., Tigard, OR. Cincinnati, OH: U.5. Department of
Health, Education, and Walfare, Public Health Service, Center for Dissasse Control, National instiute for Occupational
Safety and Haalth, NIOSH Report No, HHE 72-116-85.

2. Buron 4, Rivera RO [1972]. Heatth hazard evaluation, May Foundry, Salt Lake City, UT: Cincinnati, OH: U.5.
Cepanment of Heaith, Education, and Welfare, Public Heatth Servica, Centsr for Diseass Control, National institute for
Occupational Safety and Heatth, NIOSH Report No. HHE 2-10-15.

3. Comstock C, Oberst FW [1952]. Inhalation toxicity of aniline, furfural alcobol, and their mixtures in rats and mice. U.S,
Army Chemical Center, MD: Chemical Corpa, Medical Laboratories, Researmch Raport No. 139,

4. Deichmann WB, Gerarde HW [1968]. Furfuryl alcohol. In: Toxicology of drugs and chemicais. New York, NY:
Academic Press, Inc., pp. 280-281,
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Furfuryl alcohol {continued)

. Jacobson KH, Rinehart WE, Wheetwright HJ Jr, Ross MA, Papin JL, Daly RC, Greene EA, Groff WA [1858]. The
toxicology of an aniline-furfury! alcohol-hydrazine vapor mixture. Am ind Hyg Assoc J 19:91-100.

. NIQSH [1978]. Criteria for a recommended standard: occupational exposure to furfuryl alcohol. Cincinnati, OH: U.S.
Department of Health, Education, and Welfare, Public Health Service, Canter for Disease Cortrol, National institute for

Occupational Safety and Heahth, DHEW (NIQSH} Publication No. 78-133.

. Savolainen M, Pfaffli P [1583]. Neurotoxicity of furfury! alcohol vapor in prolongsd inhalation exposure. Environ Res

31{2).420-427,

. Temill JB, Van Hom WE_ Robinson D, Thomas DL {1989]. Acule toxicity of furan, 2-methyl furan, furfury) alcohel, and

furfural in the rat. Am ind Hyg Assoc J S5GrA359-A361.
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Glycidol

CASnumber ................ ... ... ... .. ..., 556-52-5

NIOSHREL ......... ... i, 25 ppm {75 mg/m®) TWA

Current OSHAPEL ............................. 50 ppm {150 mg/m®} TWA

19B9OSHAPEL ....... ... ... 25 ppm {75 mg/m®) TWA

19931884 ACGIHTLY ... ... ................ 25 ppm {76 mg/m™) TWA

Deacriptionof Subetance .. ...... ... .......... Coloress liquid.

LEL . . ettt Unknown

Orgimal {SCPYIDLH . ........... .. ... ........ 500 ppm

Bawis for original (SCP}IDLH ... ................ The chosen [DLH is basad on the mouse 4-hour LCy, of 450 ppm

and the rat B-hour LCy, of 580 ppm [Hine et al. 1856 cited by
ACGIH 1971, and Patty 1953].

Short-term sxposure guidelings .................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC, Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm} Time LC {CF) value
HMouge Hine et al., 1956 450 | eveea 4 hr %00 ppm (2.0) 99 ppm
Rat Hine et al. 1956 sgp | ----- 8 hr |1,450 ppm (2.5) 145 ppm
Ctheranimaidata ... ... .. .................... 1t has been reporied that rats exposed repeatedty to 400 ppm for

7 hours per day, 5 days a week for 10 weeks showed no
evidence of cumulative toxicity, only very slight iritation of the
eyes, and slight lacrimation and respiratory distress Rllowing the
first few axposures [Hine at al. 1956].

Humandata ... ... .......... . 0iiiiiiiii None relevant for use in detarmining the revised [DLH.

Revissd iDLH: 150 ppm
Basis for revised IDLH: The revised IDLH for glycidol is 150 ppm based on acuts inhalation toxicity data in animals
[Hine et al. 1856].

REFERENCES:

1. ACGIH [1671]. Glycidol. [n: Documentation of the threshold limit values for substancea in workroom air. 3rd ed.
Cincinnati, OH: Amarican Conferencs of Governmenial Industrial Hygienists, pp. 121-122,

2. Hine CH, Kodama J5, Wasllington JS, Cunlap MK, Andersan HH [1958]. The toxicology of glycidol and some glycidyl
ethers. AMA Arch Ind Health 74:250-264.

3. Patty FA, od. [1563]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. II. Toxicology. New York, NY: Interscience
Publishars, Inc., p. 1835,
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CAS number
NIOSH REL

Short-tarm exposure guidslines

ACUTE TOXICITY DATA

Animal or humandeta ........

Graphite (natural)

T782-42-5

2.5 mg/m® (respirable dust) TWA

15 mppef TWA

2.5 mg/m® {respirable dust) TWA

2 mg/m?® (respirable dust} TWA

Steel gray 1o black, greasy feeling, odartess solid.

Salid

No Evidence [*Nate: "Effective” IDLH = 7,500 mppcf — see
discussion beiow.}

The available toxicological data contain nc evidence that an
acule exposure to a high concentration of graphite would impede
escape or cause any imeversible health effects within

30 minutes. For this draft technicat standard, tharefore,
respirators have been selected on the basis of the assigned
protectian factor aflorded by each device. However, for some
particulate substances for which no evidence of an IDLH exists,
the determination of allowable respiratory protection based aon
protection factors may result in the assignment of raspirators for
concentrations that are not likely o be encountered in the
occupational envircnment. Therefore, for all such particulate
substances it has been arbitrarily determined that only the "most
protective” respiraiors are permitted for use in concantrations
exceeding 500 x tha OSHA PEL (500 = 15 mppcf ia

7.500 mppcf).

None deveioped

None redevant for use in determining tha revised fOLH.

Revieed IDLH: 1,250 mg/m*

Easis for reviesd IDLH: The available toxicological data contain no evidence that an acute exposure to a high
concantration of graphite wouid impede escape or cause any imeversible haalth effecls within 30 minutes. However, the
revised IDLH for graphite {natural} is 1,250 mg/m® based on being 500 times the NIOSH REL of 2.5 mg/m® {500 is an
assgigned protection factor for respirators and was used arbilrarily during the Standards Completion Program for deciding
when the "most protective™ respirators should be used for particulates).
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Hafnium compounds {(as Hf)

CASnumber ......... ... ... ... .. ... ... T440-58-85 {Metah

HIOSHREL ......oovinmieiiii e, 0.5 mg/m® TWA

CurrentOSHAPEL ........ ... ... ... .......... 0.5 mg/m® TWA

1989 OSHAPEL . ... ... ... . ... . ... Same as current PEL

19831904 ACGIHTLY . ... ... ................. 0.5 mg/m® TWA

Descriptionof Substance ....................... Varies

Orginal {SCPYIDLH* . . ... . ... ... ... ... Unknown [*Nate: "Effective” {DLH = 250 mg Hi/m® — see
discussion balow.]

Basis for original {SCP) IDLH

MCA [1566] stated that hafnium metal has a low order of {oxicty.

ILO [1972] reparted that hafmium compounds appear (o have an
acute toxicity slightly greater than those of correspanding
zirconium salis (ZrCl,, ZrOCL) {Haley ot al. 1862]. However,
respirators have been selected on the basis of the assigned
protection factor afforded by each device up to 500 x the OSHA
PEL of 0.5 mg/m® {i.e., 250 mg/m*; only the "most protective”
raspirators are permitted for use in concentrations exceeding

250 mg/m?.
Short-tarm exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal dese data:
LD LD,
Species Reference Routs | (mg/kg} | {(mokg) Adjusted LD Derived value
HECL
Rat Izmercv et al. 1882 cral 2,362 | ----- 13,791 mg HE/m? 1,379 mg HE/m?
HEC1,0
Moune Haley et al. 13€2 oral T6 | ewees 35% mq HE/m 16 mg RE/m
Humandsts ........ ... ... ittt None relevant for use in determining the revised IDLH.
Revised IDLH: 50 mg Hi/m?
Easls for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for hatnium compounds.
Therefore, the revisad IDLH for hafnium compounds is 50 mg H/m® basad on acute ol toxicity data in animals [Haley et
al. 1662]. This may be a conservative value due to the lack of acute inhalation toxicity data for workers.

REFERENCES:

1. Haley TJ, Raymond K, Komesu N, Upham HC [1562]. The toxicologic and pharmacologic effects of hafnium salis.
Toxicol Appl Pharmacol 4:238-248.

2. 1.0 [1972]. Dirconium, hafnium. In: Encyciopaedia of cccupational health and safety. 2nd ed. Vol. U {L-2). Geneva,
Switzarland: Intsrmational Laboyur Office, pp. 1528-1520.

3. zmerov NF, Sanotaky [V, Sidorov KK [1982]. Toxicometric parameters of industrial toxic chemicals under single
exposune. Moscow, Russia: Centre of intemational Prajects, GKNT, p. 71,

4. MCa [1988). Chemical safety data sheat SD-62: properties and essential irformation for safe handling and use of
zirconium and hafnium powder. Washington, DC: Manufacturing Chemista Agsociation, Inc., pp. 1-10.
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Heptachior

CASnumber ..... ... ....... ... .. .. . ... ... T6-44-8

NIOSHREL ....... ... iiireiiiin., 0.5 mg/m® TWA [skin]; KIOSH considers heptachlor o be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1890].

CurrentOSHAPEL ............................. 0.5 mgim?® TWA [skin]

1988 OSHAPEL ......... ..ot Same as current PEL

19931884 ACGIHTLY ... ...................... 0.5 mg/m® TWA [skin]

Descriptionef Substance ....................... White to light-tan crystals with a camphor-tike pdor.

LEL. . o Moncombustible Solid

Orginal (SCPYIDLH .. ... ....c.oovvinnennannn... 700 mg/m?

Baste fororgnal {SCP}IDLH .................... Mo data on acute inhalation toxicity are available on which to

base the IDLH for heptachior. The chosen IDLH, therefore, has
been estimated from the male rat oral LDy, of 100 mg/kg
[Gaines 1960 cited by ACGIH 1971].

Short-term exposure guidelines . ................. None deveioped

ACUTE TOXICITY DATA

Lathal concentration data:

LCy LC,, Adjusted 0.5-hr { Derived value
Species Reference {ppm) {ppm) Time LC {CF) .

cat Izmerowv et al. 1982 = | ----- 150 mg/m’ & nr 300 mg/m* (2.0) 30 mg/m*

Marmal Ogetrov 1958 0 3 =-aa- 200 mg/m* 4 hr 400 mg/m* (2.0} 40 mg/o?
Lethal dose data:
LDy LD,

Species Reference Routs | (mg/kg) | (mg/kg) Adjusted LD Derived value
G. pig RAPCO 1566 oral 116 | ----- 812 mg/m* 81 mg/m*
Rat Edacn 1960 oral ¢ | ----- 280 mg/m? 28 mg/m*
Rat Faines 1960 oral e § o----- TG0 mg/m 70 mgfm
Mouge Kenaga and Morgan 1976 oral €8 | ----- 476 mg/m’ 48 mg/m’
Cat Osetrov 1958 oral | ee-ee 50 350 mg/m’ 3% wg/m’
Hamater Truhaut et al. 1974 oral 100 ] -eeee 700 mg/o? 70 mg/m’

Humandata ... ....... ... .. ... .. .. i None relevant for use in determining the revised IDLH.

Revieed IDLH; 35 mg/m?

Basis for revised IDLH: The revised IDLH for heptachior is 35 mg/m® based on acute inhalation toxicity data in animals
[lzmarov et al. 1882, Csstrov 1858]. [Note: NIOSH recommeands as part of its carcinogen policy that the most protective”
tespirators be wom for heptachior at concentrations above 0.5 mg/im3.}

REFERENCES:

1. gAﬁPC? {?9681 Pesticide chemicals official compendium. Topeka, KS: Assoclation of the American Pesticide Contrul
cials, ne.
ACGIH I1971f Heptachlor in: Documentation of the threshold limit values for substances in workroom air. Ard ed.
Cincinnati, OH: American Conference of Govemmental Industrial H,agr’lenlm , 123124,
Edson EF [196 J A}I%phad toxical o1’ pesticides. Pharmaceut J
Gaines TB [1960]. The acite :oxf?lr( ggsmdes fe rats. Toxicol Appl Pharmacol 2:88-99
Izmerov NF, Sanotsky |V, Sidorov K 2]. Toxicometric parameters of industrial toxic chemicals under single
exposure, Moscow, Russia:_ Centre of International Projects, GKNT, p. 71.
genag?gEblMotrgang_‘fPs?S] Commercial and sxpernimentai organic insecticides. Ertomological Society of America
ai Publication
g‘;:?rov )VE {1958]. Experimental data on toxicology of the insecticide heptachlor. Gig Tr Prof Zabot 2(5):15 {in
ussian
Tmhaut R, Gak JC, Grailiot C [1974]. Recherches sur Jes modalités et les mécanismes d'action toxique des insecticides
a)aqgg_h}[oargs( Fétu&a)oomparatrva des effets de toxicité aigu® chez le hemster ot chaz je rat. J Eur Taxicol
n rrén
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n-Heptane

CASnumber ..... ... ... ....... .. .00 uiinn.. 142-82-5
RIOSHREL ........... ... . i iiininens 85 ppm {350 mg/m®)} TWA,
440 ppm {1,800 mg/m® 15-minute CEILING
Current OSHAPEL _....... ..................... 500 ppm (2,000 mg/m™} TWA
1983 0SHAPEL ............ ... ... e 400 ppm {1800 mg/m® TWA, 500 ppm {2,000 mg/m? STEL
19831984 ACGIHTLY .. ... ... ... ... .......... 400 ppm {1,640 rg/m?) TWA, 500 ppm (2,050 mg/m® STEL
Description of Subetance ....................... Coloress liquid with a gasoline-like odor,
I 1.05% (30% LEL, 1,050 ppm)
OAginaf (SCPYIDLH ... ...t enn.. 5,000 ppm
Basis for original (SCPYIDLKH .................... The chossn [DLH is based on ths statemant by Patty [1963] that

a 15-minute expasure to 5,000 ppm produced a state of
intoxication characterized by uncortrolied hilarity in some
individuals and in others a stupor lasting for 30 minutes after the
exposure [Patty and Yant 1828]. According to Patty {1963}, a
4-minute expasure to this same concentration produces vertigo
and incoordination [Patty and Yant 1929]. These symptoms
described by Patty [1983] could perhaps impede escape.

Short-tarm exposure guidelines .................. None developed

ACUTE TOXICITY DATA

Lathal concentration data:

LCw LC, Adjusted 0.5-hr Derived
Species Refarence {ppm) {ppm) Tims LC (CF} valus
Human Plury and Zernik 1931 | ----- 16,000 ? ? v
Moune Marhold 1986 17,986 | e---- 2 hr 28,778 ppm (1.6} 2,878 ppm
Mauss Swann et &1, 19574 000000 | ---ss 15,800 3¢ min { 15,000 ppm {1.0} 1,500 ppm
Otherhumandata ................ . ..o, Inhatation of 1,000 ppm for 8 mintes was associated with siight

dizziness [Patty and Yant 1928]. Exposure to 5,000 ppm for

4 minutes produced camplaints of nausea, a loss of appelite,
vertigo, and incoordination [Patty and Yant 1928]. A 15-minute
expasure to 5,000 ppm produced a state of intoxication
characterized by uncontrolled hilarity in seme individuals and in
cthers a stupor {asting for 30 minutes after the exposura [Patty
and Yant 192¢].

Ravissd IDLH: 750 ppm
Basis for revised IDLH: The revised IDLH for n-heptane is 750 ppm based on acute inhalation toxicity data in humans
[Patty and Yant 1828].

REFERENCES:

1.
2
3

Flury F, Zemik F [1831). Schadliche gase dampfe, nebe, rauch- und staubarten. Berin, Germany: Verag von Julius
Springer, pp. 257-284 (in German).

Marhoid J [1986). Prehled Prumysiove Toxikologie, Organicke Latky. Prague, Czechoslovakia: Avicenum, p. 9 {in
Czechosiovakian).

Paity FA, ed. [1983]. Indusirial hygiene and toxicology. 2nd rev. ed. Vol. il Taxicology, New York, NY: Interscience
Publishers, inc., pp. 1188-1188.

Patty FA, Yant WP [18209]. Odor intensity and symptoms produced by commercial propane, butane, pentane, hexane,
and heptane vapor. Pittsburgh, PA: Depariment of Commerce, U.5. Bureau of Mines, Repart of investigations, No.
2979, pp. 1-10.

Swann HE Jr, Kwon BK, Hogan GK, Snallings YWM [1974]. Acute inhalation toxicity of volatile hydrocarbons. Am ind
Hyg Assoc J 35:511-518.
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Hexachloroethane

CASnumber . ... ... ... ... ... 67-72-1

NIOSHREL ................ . iiiiiriiiannnns 1 ppm (10 mg/m?) TWA [skin]; NIOSH considers
hexachlorcathane to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy [29 CFR 1980].

CurrentOSHAPEL ........... .. ....ccounnoann. 1 ppm (10 mg/m* TWA {skin]

1983 OSHAPEL ............ s Same as cument PEL

19991984 ACGIHTLY .. ...t 1 ppm (9.7 mg/m? TWA [skin], A2

Descriptionof Substance ....................... Colorless crystals with @ camphor-like odor.

LEL. . i Noncombustible Solid

Orginal (SCPYIDLH ... _........................ 300 ppm

Basia fororiginal {SCP)IDLH .................... Bazsad on the toxicological deta relating to potential liver injury

[Gleason et al. 1968; Elkins 1859), 300 ppm, the saturated vapor
pressure at 20*C [Kirk-Othmer 1984} has been chosen as the

IDLH.
Short-term sxposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD,

Specles Rafsrence Routa | (mg/kg) | (mg/kg) Adjusted LD Derived value
Rat Weaka ot al, 157% oral 4,460 [ ----- 3,173 ppm 317 ppm
G. pig Weeks et al., 1573 oral 4,97¢ | ----- 3,536 ppm 154 ppm
Humendata ................ .. .ccioiiiiiiiiia, None relevant for use in datermining the revised I0LH.

Revised IDLH: 300 ppm [Unchanged]

Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for hexachlorosthane.
Therefore, based on ecute oral toxicity data in animals [Weeks et al. 1879], the original IDLH for hexachicroethane
(300 ppm} is not being ravised at this time. [Note; NIOSH recommends as part of its carcinogen poticy that the "most
protective” respirators be wom for hexachioroethang at concentrations above 1 ppm.]

REFERENCES:

1. Elkins HB [1859]. Haxachlorosthane, C;Cl. In: The chemistry of industrial toxicology. 2nd ed. New York, NY: John B,
Wiley & Sons, Inc., pp. 142-143.

Gleason MN, Gossalin RE, Hodge HC, Smith RP [1989]. Clinical toxicology of commercial products. 3rd ed. Baltimore,
MD: Williams & Wilking Company, pp. 1-76, III-65 to 13-67.

Kirk-Cthmer [1864]. Encyciopedia of chemical technology. 2nd ed. New York, NY: John Wiley & Sons, Inc. 5:166.
Weaeks MH, Angerhiofer KA, Bishop R, et al. [1878]. The toxicity of haxachloroethans in laboratory snimals. Am ind Hyg
Assoc J 40:187-180.
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Hexachioronaphthalene

CASnumber ... ... ... .. ... ... ... ..., 1335-87-1

NIOSHKREL ............. ... .. ... cciiiiin... 0.2 mg/m* TWA [skinj

CurrentOSHAPEL ............................. 0.2 mg/m* TWA [skin]

1989 0SHAPEL ......... ... ... ... il $ame as current PEL

1993194 ACGIHTLY . ... . ...l 0.2 mg/r* TWA {skin]

Description of Substance ... .............. ... ... Yvhite to light-yellow salid with an aromatic odor.

LEL. . it Nencombustible Solid

Orginal (SCPYIDLH ... ... ... ... ............ 2 mg/m?

Basle fororiginal {SCPYIDLH ... ............... Althaugh AlHA [1966] slated that *iDLHs for the chleronaphtha-

lenes are probably unattainable,” an iDLH of 2 mg/m? for
hexachkronaphthaiene has been chosen for this draft technical
standard. The chosen |[DLH is based on the industrial exposure
cited by ACGIH [1971] in which falal cases of hepatic injury
occummed in a piant where air concentrations of mixed
pentachicronaphthalenes and hexachloronaphthalenes ranged
from 1 to 2 mg/m® [Elkins 1950].

Short-term sxposurs guidelines . ... . ... ... . ... Nane developed

ACUTE TOXICITY DATA

Anfmaldath .. .........civ i Repeated exposure of rals to 8.9 mg/m? of a mixture of
hexachikoronaphthalene and pentachloronaphthalene for up to
4.5 manths produced jaundice and was fatal; minaor liver injury
stilt occurred at 1.16 mg/m?® [Drinker et ai, 1937).
Hexachioronaphthaiene has been shown to be more toxic than
pentachioronaphthalens in ingestion studies with calves [Bell
1958]. Total deses of hexachloronaphthalena ranging from 5 to
23 mg/kg wera given orally in mineral oil over 10 days and
lacrimation, salivation, nasal discharge, depression, and
anorexia occurmed by the 5th day [Beil 1958).

Humandata ... ...... ... . ... .. .. il It has been reported that fatal cases of hepatic injury have
occumed from chronic exposures in a plant where air
concentrations of mixed pentachioronaphthalenes and
hexachloronaphthatenas rangad from 1 to 2 mg/m® [Elkins 1859].

Revised IDLH: 2 mg/m?® [Unchanged]
Basis for revised IDLH: Basad on chronic inhalation taxicity dala in humans [Elkins 1958] and animals [Bell 1958,
Drinker 1937], the original IDLH for hexachkoronaphthatene (2 mg/m’} is not being revised at this time.

REFERENCES:

1. ACGIH [1871]. Hexachioronaphthalene. In: Documentation of the threshold limit values for substances in workroom air.
3rd ad. Cincinnati, OH: American Conferenca of Governmental industrial Hygienists, p. 125.
2. AlHA [1968]. Chioronaphthalenes. In: Hygisnic guide series. Am ind Hyg Assoc J 27:88,
3. Bell WB [1958]. The relative toxicity of the chiorinated naphthalenes in experimentally produced bovine hyperkeratosis
{x-disease). Vel Med £5.135-140.
4. Drinker CK, Yarren MF, Bennett GA [1837]. The probliem of possible syatemic effects from certain chiorinated
© hydrocarbons. J Ind Hyg Toxicol 18(7).283-299.
5. Elkins HB [1958]. The chamistry of industrial {oxicology. 2nd ed. New Yark, NY: John B. Wiley & Sons, Inc.,
pp. 151-152,
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n-Hexane

CASnumber ..... ... ... ... . .. ... ..., 110-54-3

NIOSHREL .................... i, 50 ppm {180 mg/m?* TWA
CurrentOSHAPEL ............ . iiiiiininnnnn. 500 ppm {1,800 mg/m®) TWA

1989 OSHAPEL ... ... ... ... ... .. i, 50 ppm {180 mg/m®) TWA

19931984 ACGIHTLY .......................... 50 ppm (176 mg/m’} TWA

Description of Substance . ... ................. Colorless liquid with a gasoline-like odor.
LEL. . e e 1.1% (10% LEL, 1,100 ppm)

Orginal {SCP}IDLH ....... ............. .00 ... 5,000 ppm

Basle for original (SCP)IDLH .. .................. The chosen {DLH is based on the statement by Patty [1963] that
a 10-minute exposure {o 5,000 ppm caused dizziness and a
sensation of giddineas {Patty and Yant 1528]. Because these

symptoma could impede escape, 5,000 ppm is judged to be the

IDLH.
Short-tarm sxposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethat dose data:
LDy LD,
Species Reference Routs | (mg/kg) | (mgXg) Adjusted LD Derived value
Rat Kimura et al. 1971 oral 28,710 56,337 S84 ppm |0 eee--
Humandate . ......... ... ... .. .. . i iiiaiiaan it has been reported that a 10-minute exposure to 5,000 ppm
caused dizziness and a sensation of giddiness [Patty and Yant
1928].

Revissd IDLH: 1,100 ppm [LEL)

Basis for revissd IDLH: Based on health considerations and acute toxicity data in humans {Patty and Yant 1629), a
value of about 2,500 ppm would have been appropriate. However, the revised IOLH for n-hexane is 1,100 ppm based
striclly on safety considerations {i.e., baing 10% of the lower exposure mtt of 1.1%).

REFERENCES:

1. Kimura ET, Ebert DM, Dodge PW [1971]. Acute toxicity and fimits of sotvent residue for atxiesn omganic solvents.
Toxicol Appl Pharmacol 18:696-704.

2. Patty FA, ed. [1963]. Industrial hygiena and toxicology. 2nd rev. ed. Vol. ll. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1168.

3. Patty FA, Yant WP [1929]. Odor intensity and symptoms produced by commercial propane, butane, pentane, hexane,
and heptana vapor. Pittaburgh, PA: Departmertt of Comwnerca, U.S. Bureau of Mines, Report of Investigations, No.
2979, pp. 1-10.
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2-Hexanone

CASnumber .................................. 581-78-6

NIOSHREL ... ... ... ... ... .. ..civiui... 1 ppm (4 mg/m®) TWA

CurrentOSHAPEL ............................. 100 ppm {410 mg/m*) TWA

1988 0SHAPEL .. ... ...............cceeiniann. 5 ppm (20 mg/m™) TWA,

19031884 ACGIHTLY ... _..................... 5 ppm (20 mg/m?) TWA

Descriptionof Substance ......._ .. ............ Colorless liquid with an acetone-like odor.

LEL. . i e Unknown

Orginat {SCPYIDLH .. .......................... 5,000 ppm

Basis for original (SCPYIDLMW . ... ................ Tha chosen iDLH is based on the statemants by AIHA [1968]

that guinea pigs exposed to 8,000 ppm showed signs of
beginning narcosis at 30 minutes and deep anesthesia at the
end of 1 hour; death did not occur for 8.5 hours at this
concentration [Specht et al. 1840]. Also, AIHA [1668] reported
that 8,000 ppm killed ali rats during a 4-hour exposure [Smyth
et al. 1054]. [Note: For “convenience”, an IDLH of 5,000 ppm
(50 = the OSHA PEL) was criginally chosen rather than

6,000 ppm.)
Short-term exposure guidelines . . ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC,, Adjusted 0.5-hr Derlved
Species Reference {ppm) {ppm} Time LC (CF) value
Rat HPIRI 1574 8,000 ----- 4 hr 15,000 ppm (2.0} 1,500 ppm
G. plg Schrenk et al. 1336 | ----- 20,000 70 min | 26,600 ppm (1.33) 2,600 ppm
Rat Smyth et al. 1954 LCimt 8,000 ----- 4 hr | 16,000 ppm (2.0} 1,600 ppm
Lethal dose data:
LDy, LD,
Specles Refersnce Route | (mg/kg) | (mg/ky) Adlusted LD Derlved valus
G. pig Schrenk ec al. 193§ oral 2,590 | ----- 4,358 ppm 43§ ppm
Rat Smyth et al. 1954 oral | ----- 914 1,538 ppm 154 ppm
Moume Tanii ec ml. 1938 oral 2,430 1 ----- 4,089 ppm 409 ppm
Othevanimaldata . ............... ......oc..us Narcosis occurs in guinea pigs after 30 minutes of exposure to
20,000 ppm [Schrenk et al. 1938].
Humandata . .......... ... ... .. i Volunteers sxposed to 1,000 ppm reported a strong odor and
transient, moderate sye and nasal iritation [DiYencenzo ot al.
1978).

Revisad IDLH: 1,600 ppm

Bashe for revieed SDLH: Tha revised IOLH for 2-hexanona is 1,600 ppm based on acute inhalation toxicity data in
humans [Divencanzo et al. 1978] and animals [NPIRI 1974; Smyth et al. 1954]. This may be a consarvative value dus to
the lack of relevant acute toxicity data for workers axposed to concentrations above 1,000 ppm.

REFERENCES:

1. AlHA [1988]. 2-Hexanone. In: Hygienic guide series. Am Ind Hyg Assoc J 29:818-620.

2. DiVencenze GO, Hamilton ML, Kaplan CJ, et ai. [1978]. Stwdies on the respiretory uptake and excretion and the skin
absorption of mathyl n-butyl ketone in humans and dogs. Toxicol Appl Phammacol 44:593-604.

3. NPIRI [1874]). Raw materiais data handbook, physical and chemical properties, fire hazard and health hazard data,
Vol. 1. Omganic solvents. Bethleham, PA: National Printing Ink Research Institute, p. 78.
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2-Hexanone {continued)

. Schrank HH, Yant WP, Patty FA [1838]. Acute response of guinea pigs to vapors of some noncommaercial organic
compounds. X. Haxancne {methyl butyt ketone}. Public Health Rep 51.624-631.

. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC [1954]. Range-finding toxicity data: list V. AMA Arch ind Hyg Cecup
Med 10:61-68,

. Specht H, Miller JW, Valaer PJ, Sayers RR [15840]. Acute response of guinea pigs 1o the inhalalion of ketorve vapors.

Washinglon, DC: U.S, Govemment Printing Office, Federal Security Agency, U.S. Public Health Service, National

Institute of Health Bulletin Ne, 178, pp. 1-66.

. Tanit H, Tsuji H, Hashimoto K [1936]. Structure-toxicity relationship of monoketones. Toxicol Left 3(:13-17.
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Hexone

CASnumber ... ... .......... ... ... ...l 108-10-1

NIOSHREL ..........ooiiiiiiiiieiennn... 50 pprn {205 mgim®) TWA, 75 ppm {300 mg/m*) STEL
CurrentOSHAPEL .................¢cccivnnnnnn. 100 ppm {410 mg/m®} TWA

1989 OSHAPEL .. oovtr e 50 ppm {205 mg/m*) TWA, 75 ppm {300 mg/m®) STEL
19931984 ACGIHTLY ... ... ... ... 50 ppm (205 mg/m™ TWA, 75 ppm (307 myy/rd) STEL
Descriptionof Substance ....................... Colorless liquid with a pleasant odor.

LEL( 200" F) ...ttt e 1.2% (10% LEL{@200"F), 1,200 ppm}

Orglnal (SCPYIDLH ....... ... ..c.oiiiiirn... 3,000 ppm

Basis for orginal (SCRYIDLH .................... The chosen IDLH is based on the statement by Patty {19€3] from

Smyth [1956] that rats survived a 4-haur exposure o 2,000 ppm;
death occcurred as a result of a 4-hour exposure to 4,000 ppm.
Also, AJHA [1966] reported that exposure of rats to 4,000 ppm
for 4 hours killed 8 of 6 and axpasure at 2,000 ppm for 4 hours
killed 0 of & [Smyth et al. 1951].
Short-term exposure guidelines .................. Nona developed

ACUTE TOXICITY DATA

Lethai concantration data:

LCy LC, Adjusted 0.5-hr | Derived value
Species Referwnce {ppm) {ppm} Time LC {CF}
Rat smyth et al. 1951 LCige: 4,000] ----- 4 hr €,000 ppm (2.0} 800 ppm

Otheranimaidata .............. ... ............ It has been repcried that rats survived exposures to 2,000 ppm

for 4 hours {Smyth et al, 1551].
................................... it has been reporied thet 200 ppm has an objectionable odor and
is irtilating to the eyes {Silverman et al. 1945]. Amang a group of
workars exposed to concentrations of 500 ppm for 20 to
30 minutes and about 8% ppm for the rest of the shift, most
experianced irtation of the eyes, nose, and throat, weakness,
joss of appetite, headache, naussa, vomiting, and a sore throat
[Linari et ai. 1964].

Human data

Raviesd IDLH: 500 ppm
Basis for reviesd IDLH: The revised IDLH for hexone is 500 ppm based on acute inhalation toxicity data in humans

fLinari et al. 1964; Silverman et ai. 154§]. This may be a conservative value due to the lack of relevant acute toxicity data
for workers exposed to concentrations above 50C ppm.

REFERENRCES:

1. AlHA [1566]. Methyl isobutyl ketone. In: Hygienic guide seres. Am Ind Hyg Assoc J 27:208-211.

2. Linari F, Pemeli G, Varess D [1964). Clinical ohgervations an blood chamistry tests among workers sxposed ta the
effect of a complex ketone ~ methylisobutyl-ketone. Arch Sci Med, pp. 226-237 (in Halian). [From ACGIH [1681].
Methyi isobutyl ketone. 1n: Documentation of the threshold limit values and biclogical expesure indices. 6th ed.
Cincinnati, OH: American Conference of Govemnmaental indusiriat Hygienists, pp. 1019-1021.) :

3. Patty FA, ed. [1963]. industrial hygiene and toxicology. 2nd rev. ed. Vol. [l Toxicology. New York, NY: Interscisnce
Publishers, inc., p. 1738.

4. Silverman L, Schulta HF, First MW [1948]. Further studies on sensory responsa to certain induatrial solvent vapors. J
Ind Hyg Toxicol 28:262-268.

5. Smyth HF Jr [1956]. improved communication: hygienic standards for daily inhalation. Am ind Hyg Asacc Q
17(2):129-185.

8. Smyth HF Jr, Carpenter CP, Weil CS [1851]. Range-finding toxicity data: list 1¥. AMA Arch Ind Hyg Occup Med
4:119-122.
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sec-Hexyl acetate

CASnumber ............ .. iiiiiiiiaanann., 108-84-8
NIODSHREL ................0iiiriiiinnnnn. 50 ppm (300 mg/m?) TWA
Current OSHAPEL ............ ... .. ........... 50 ppm {300 mg/m®) TWA
1888 08MA PEL ... ... ... .. ... .. Same as current PEL
1993194 ACGIHTLY ... ... ... Ll 50 ppm {285 mg/m®} TWA
Descripticn of Subetance ....................... Colorless liguid with a mild, pleasant, fruity odor.
LEL. . it it i i et e s Unknown
Original (SCPYIDLH . ....... . ... ... .c.ciiin... 4,000 ppm
Basis for original {SCP}IDLH .................... The chosen [DLH is based on the statement by ACGIH [1871]
that 2 of 6 rats died from a 4-hour exposure {o 4,000 ppm [Srmiyth
of al. 1954},
Short-termn exposure guidelines .................. None deveioped
ACUTE TOXICITY DATA
Lethal concantration data:
LC, LC., Ad]usted 0.5-hr Derived
Species Rsference {ppm} {ppm} Time LC {(CF} value
Rat Smyth et al. 1954 LCyy: 4,000] ----- 4 hr §,000 ppm (2.0} 500 ppm
Rat ucc 1966 | mse-- 2,000 € hr 4,000 ppm (2.0} 400 ppm
Lethal doss data:
LDy LD,
Species Reference Reuts | {mgXkg) | (mg/kg) Adjusted LD Derived value
Rat UCC 1966 aral 6,160 | ----- 7,187 ppm T19 ppm
Humandata ............... . ... Yolunteers noted an unplsasant odor and irmitation of the eyes

and upper respiratory tract at 100 ppm [Silverman et al. 1546].

Revised IDLH: 500 ppm
Basle for revised IDLH: The revised IDLH for sec-hexyl acetate is 500 ppm based on acute Inhalation toxicity data in
humans [Silverman et al. 1548] and animals [Smyth et al. 1854; UCC 1968].

REFERENCES:

1. ACGIH [1871]. sec-Hexyl acetate. In: Documentation of the threshold limit values for subsiancas in workroom air. 3xd
ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, p. 127,

2. Silverman L, Schulte HF, Firat MW [1948]. Further studies on sensory response to certain industrial solvent vapors. J
Ind Hyg Toxicol 28:262-266.

3. Smyth HF Jr, Carpsmer CP, Weil CS, Pozzani UC [1654). Range-finding toxicity data: list V. AMA Arch ind Hyg Occup

Med 70.61-88.

4. UCC [1968]. Teoxicology studies: methyl amyf acetate. New York, NY: Union Carbicle Corporation, Industrial Medicine

and Taxicotogy Department (7/28/66).
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CAS numbaer

Orginat {SCP) IOLH
Basle for originai {SCP} IDLH

Existing short-term sxposure guidslines

Hydrazine

ACUTE TOXICITY DATA

Lathal concentration data;

302-01-2

.03 ppm {0.04 mg/m®) 2-hour CEILING; NIQSH considers
hydrazine to be a potential cocupational carcinogen as defined
by the QSHA carcinogen policy [29 CFR 1990].

1 ppm {1.3 mg/m® TWA [skin]

0.1 ppm {0.1 mg/m® TWA [skin]

0.1 ppm (0.13 mg/m®) TWA [skin), A2

Caolorless, fuming, aity fiquid with an ammenia-like odor,

2.8% {10% LEL, 2,800 ppm)

80 ppm

The chosen JDLH is based on tha staterment by Patty [1963] that
a 4-hour exposure to 80 to 300 ppm killed 14 of 30 rats
[Comstock et al. 1954).

Mational Research Council [NRC 1585] Short-term Public
Emergency Exposure Guidancs Levels (SPEGLS):

1-hour SPEGL: 0.12 ppm
2-hqur SPEGL: Q.16 ppm
4-hour SPEGL: 0.03 ppm
8-hour SPEGL: 0.015 ppm
t6-hour SPEGL: 0.008 ppm
24-hour SPEGL: 0.005 ppm

LCs LCy Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm) Time LC {CF) valus
Rat Comatock et al. 1954 L 190 =ee-- 4 hr 380 ppm (2.0} 38 ppm
Rat Comatock et ml, 1954 260 ceee- 4 hr 520 ppm {2.0}) 52 ppm
Rat Comstock et ml, 1954 LCy: S0 +ww=- 4 hr 540 ppm {2.0}) 54 ppm
Rat Comstock ot al. 1954 Lz 300 -w=-=- 4 hr 600 ppm {2.0) &0 ppm
Rat Comatock &t al., 1954 630F ----- I hr 788 ppm {1.25) 7% ppm
Rat Jacobson et al. 1355 s¥9] ----- 4% hx 1,14¢ ppa {2.G) 114 ppm
Mouge Jacobson et al. 1953 252 ----- 4% hr 504 ppa {2.0} 50 ppm
Lathal dose data:
LDy LD,

Species Reference Routs | {mg/kg} | (mgkg) Adjusted LD Derlved vaiue
Rat Swiacickl 1373 oral & ] ----- 3is ppm 32 ppm
Mouswe Swiscickl 1973 oral 3 f ----- 311 ppm 31 ppm
Humandatm ..... ... .ot None relevart for use In determining the revised IDLH.

Revised IDLH: 50 ppm
Basls for reviesd IDLH: The revised IDLH fof hydrazine is 50 ppm based on acute inhalation toxicity data in animals
[Comstock et al. 1954; Jacobson et al. 1655]. [Note: NIOSH recommends as part of #s carcinogen policy that the "most
protective” respirators be worn for hydrazine at concentrations above 0.03 ppm.}

REFERENCES:

1. Comstock CC, Lawson LH, Greene EA, Obarst FW [1554]. Inhaiation toxicity of hydrazine vapor. Arch Ind Hyg Occup
Med 10:476-48Q.

2. Jacobson KH, Clem JH, Wheebtwright HJ Jr, Rinehart YWE, Mayes N [1855]. The acute toxicity of the vapors of some
meathylated hydrazine derivalives, AMA Arch Ind Health 12:809-816.
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Hydrazine (continued)

3. NRC [1985]). Emergency and continuous exposure guidance levels for selected airbome contaminants. Vel. 5.
Washingten, DC: National Academy Prass, Committee on Toxicclogy, Board on Taxicology and Environmental Health
Hazards, Commission on Life Sciences, National Research Council, pp. 521.

4, Patty FA, ed. (1963]. Industrial hygiene and taxicology. 2nd rev. ed. Val. li. Toxicology. New York, NY: Interscience
Publishers, inc., p. 2224,

5. Swiecicki W [1873]. Toksykologia rwiazkow hydrazyny. Med Pr 24:71-78 (in Polish).
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Hydrogen bromide

CASnmumber . ... .. ... ... ... ..., 10035-10-6

NIOSHREL ......... ... .. ... 3 ppm {10 mg/m" CEILING

Curment OSHA PEL ....... ..o, 3 ppm {10 mg/m”) TWA

{988 OSHAPEL ... ... ... ... .. 3 ppm {10 mg/m* CEILING

1993484 ACGIHTLY ................. ... ... 3 ppm {9.9 mg/m¥) CEILING

Descripioniof Substance . ...................... Colcriesa gas with a sharp, imtating odor.

LEL. . o e, Neonflammable Gaa

Original {SCP}IDLH ..... ... ....ccovvrrnnnnn.. 50 ppm

Basis fororiginal (SCP}IDLH .. .................. Hydrogen bromide is an extremely irritating and cormosive gas.
The chasen IDLH is based on an analogy with bromine.
According to ILO [1871], however, bromine produces a more
marked taxic action. AtHA [1958] reported that for humans, 40
ta 50 ppm bramina is dangerous for shoit exposure [Henderson
and Haggard 1943]. Becausa hydrogen bromide is considered
less irritating than bramina, an IDLH of 50 ppm is chosen.

Short-term exposurs guidelines ... ............... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC. Adjusted 0.3-hr Derived
Species Refersnce {ppm} {ppm) Time LC (CF} value
Rat Back et ai. 1372 2,858 | ----- 1 hr 3,573 ppm {1.25} 357 ppm
Mouse Back et al. 1972 214 | ----- 1 hr 1,014 ppm {1.25) 102 ppm
Otheranimaldata . ............................. Hydrogen bromide {with a rat 1-hour LC,, of 2,858 ppm [Back et

al. 1872]) is about as acutely toxic as hydrogen chloride {with a
rat 1-hour LC., of 3,124 ppm [MacEwen and Vemat 1874]).

Humandata ........ .. ... ... .. .. .. ... ..., Voiunteers noted nose and throat irritation at 2 to 6 ppm after
severai minutes [Clayten and Claytan 1981). It has been
reportad that 1,300 to 2,000 ppm are lethal in exposures lasting
a few minutes [NRC 1881},

Ravised IDLH: 30 ppm

Bagsis for revised IDLH: Based on an analogy lo hydrogen chicride [Back et al. 1972; MacEwen and Vemot 1974] which
has a mvised IDLH of 50 ppm (which is 10 times the NIOSH REL), the revised IDLH for hydrogen bromide is 30 ppm
{which is alsa 10 times the NIOSH REL). This may be a conservative value due ta the lack of relevant acute toxicity data
for warkers exposed to concentrations of hydrogen bromide between 6 and 1,300 ppm.

REFERENCES:

1. AIHA &19% In: Hygienic qmde serias. Am ing Hy&Amc 4 1§:349-350.

2. c ‘MacEwen JD Reclassification of materials listed as transportaﬁon health hazards.
hlii;eatlafxo&?tr F'oma Base, O Aerospace Medical Ressarch Laboratory, Report No. TSA-20-72-3,

to A-

p? GD, Ciagon FE, eds. [1881]. P s industrial hygiene and toxicology. 3ed rev. ed. Vol. 2B, Toxncology. New
NY:. Joh ¥ Y Sons, ‘ %

|1.o [19?1 Ycr’i?aggarfn}&mmpoung‘a}nda mfr?u ’w ec'f Yﬁwmhu?g' ﬁhn?l}d ‘?:3“2# od. Vo | (A l‘(’) 13

onne in of occu sai .

Geneva, Switzedand: Intematonal Labour Office, pp. 211-213. P

MacEwen JD, Vemnot EH [1974). Toxic Hazards Research Unit annual report: 1974. mrgm-Patlerson Air Force Base,

%RC@ Eo;fygystm Command, Asrospace Medical Division, Aerospace Medical Research Labomilory Report,

7. NRC [1881). Prudent grawoes for handling hazardous chemicats in laboratories. Washington, DC: Nationat Academy

. of Saenoes, National Ressarch Council, p. 88,

9’!-":"!-‘
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Hydrogen chloride

CASnumber .................................. 7647-01-0
NIOSHREL ......... ... ... ... ..ccciiivuio. .. 5 ppm (7 mg/m?®) CEILING
Current OSHAPEL ............................. & ppm (7 mgim?) CEILING
19890SHAPEL ........ ... ... ...l Same as current PEL
19831984 ACGIHTLY ... ... ... .._............ 5 ppm (7.5 mg/m®) CEILING
Description of Subetance . ...................... Colorless {o slightly yellow gas with a pungent, imitating odor.
LEL. . ... e Nonfiammable Gas
Orginal (SCP)IDLH ............................ 100 ppm
Basis for original (SCP)IDLH .................... The chosen IDLH is based on the statements by Patty [1963]
that eccording to Matt {1689] as cited in Flury and Zernik {1831],
work iz impossible when one inhales air comaining hydrogen
chloride in concantrations of 75 to 150 mg/m® (50 to 100 pom);
work is difficult but possible when the air containe concentrations
of 15 to 75 mg/m® (10 1o 50 ppm}; and work is undisturbed at the
concentration of 15 mg/m?® (10 ppm).
Existing short-term sxposure guidelines .. ... ...... National Research Council [NRC 1887 Emergency Exposure
Guidance Levels (EEGLs) and Short-term Public Emergency
Guidance Lavels (SPEGLs):
10-minute EEGL: 100 ppm
1-hour EEGL: 20 ppm
24-hour EEGL: 20 ppm
1-hour SPEGL: 1ppm
24-hour SPEGL: 1 ppm
ACUTE TOXICITY DATA

Lathal concentration data:

LCx LC,, Adjusted 0.5-hr Derived
Species Refersnce {ppm) {ppm} Tims LC (CF") value
Human Lafaux 1% 1 --=s- 1,300 30 min 1,300 ppm {1.0) 130 ppm
Rat MacEwen and Vernot 1574 3,124 | ----- 1hr 5,248 ppm (2.0) €25 ppm
Rabbit Machle et al. 1542  § --ers 4,416 30 min [ 4,416 ppm {1.0) 442 ppm
G. pig vachle ec al. 1942 = | ---es 4,416 30 min | 4,416 ppm (3.0) 442 ppm
Human Tab Bicl Per 1933 | --e-- 3,000 S min S0U ppm (0.17) 50 ppm
Mouse Wohlslagel et al. 1376 1,108 ] ----- 1 hr 2,216 ppm (2.0) | 222 ppm

*Note: Conversion factor (CF_) was determined with "n" = 1.0 [ten Barge ot al. 1988).

Otheranimalcdate . ..............ciiiieeaaainnns RDy, (mousa), 309 ppm [Alarie 1881].

Otherhumandata . ........... ....cciiiiienean It has basn reporied that 50 to 100 ppm for 1 hour is barety
tolerable and that 35 ppm causes irritation of the throat
{Henderson and Haggard 1843]. It has also been reporled that
work is imposaibde et 50 to 100 ppm but is difficult but possible ad
10 to 50 ppm [Flury and Zemik 1831].

Revisad IDLH: 50 ppm
Basie for reviesd IDLH: The revisad IDLH for hydrogen chioride is 50 ppm based on acule inhalation loxicity data in
humans [Flury and Zemik 1831, Henderson and Haggard 1843; Tab Biol Per 1933].
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Hydrogen chloride (continued)

REFERENCES:

»

L o

10
11.
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21;2?11 [1881]. Dose-response analysis in animal studies: prediction of human responses. Environ Health Perspect
Flury F, Zemik F [1931]. Schadliche gase ddmpfe, nebel, rauch- und slaubarten. Bedin, Germany: Verlag von Julius
Springes, p. 128 (in German).

Henderson Y, Haggard HW [1943]. Noxious gases. 2nd ed. New York, NY: Reinheld Publishing Co., p. 126.

Lefaux R [19868). Practical toxicology of plastics. Cleveland, OH: Chemicat Rubber Co., p. 207,

MacEwen JD, Vernot EH [1674). Toxic Hazards Research Unit annual report: 1974. Wright-Pattarson Air Force Base,
OH: Air Force Systems Command, Aerospace Medical Division, Asrospace Medical Ressarch Laboratory Report,
AMRL-TR-T4-74.

Machle W, Kizmilter KV, Scott EW, Treon JF [1542]. The effect of the inhalation of hydrogen chioride. J [nd Hyg Toxicol
24:222-225.

Matt L [1880]. Doctoral dissertation. Wurzburg, Germany: Julius Maximillian University {in German). (From Patty FA,
&d. [1963]. industrial hygiene and toxicology. 2nd rev. ed. Vol. Jl. Toxicology. New York, NY: [nterscience Publishers,
Inc., p. 851.]

NRC {16887]. Emergency and continucus exposure guidanca Javels for selectad airbome contaminants, Vol. 7.
Ammonia, hydrogen chioride, lithium bromide, and toluene. Washington, DC: National Academy Press, Committee on
Toxicolegy, Board on Toxicolegy and Environmental Health Hazards, Commission on Life Sciences, Nalional Research
Coungil, pp. 17-30.

Patty FA, ed. [1983]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il. Texicology. New York, NY: Interscience
Publishers, Inc., p. 85%.

Tab Biol Per {1933}, 3231 (in German).

ten Berge VWF, Zwart A, Appelman LM [15885]. Concentration-tirme mortality rasponsa relationship of imtant and
systematically acting vapours and gases. J Haz Mat 13:301-209.

Woh!siagei J, Dipasquale LC, Vernot EH [1876]. Toxicity of solid rocket motor exhaust: effects of Hdl, HF, and alumina
on mdents. J Combustion Toxicol 3:61-70,
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Hydrogen cyanide

CASnumber .................... . 74-90-8

NIOSHREL ... ... ... ... 4.7 ppm (5 mg/m") STEL [skin]

CurrentOSHAPEL ............................. 10 ppm (11 mg/m¥} TWA [skin]

1989 0SHAPEL ............ ... ... 4.7 ppm {5 mg/m¥ STEL [skin]

1993198 ACGIHTLY ...................c.ov.ts 10 ppm {11 mg/m* CEILING [skin]

Description of Subetance ....................... Coloriess or paie-biue liquid or gas (above 78°F) with a bitter,
slmond-lika odar.

LEL. . e e 5.6% (10% LEL, 5,800 ppm)

Orgnal{SCP)IDLH .......... ... .............. &0 ppm

Banis fororiginal (SCPYIDLH .. .. .. ... ........... The chosen IDLH is based on the statements by Patty [1953)

that 45 to 54 ppm is “tolerated by man for 0.5 to 1 hour without
immediate of late effacts; 110 to 135 ppm, however, may be fatal
after 0.5 to 1 hour or later, or dangerous to life [Flury and
Zemik 1931; Dudiey et ai, 1042]."°

Short-term exposure Quidelines . ... ... ... .... MNone developed

ACUTE TOXICITY DATA

Lethal concentration data:

_ LC,, LC,, Adjusted 0.5-hr Derived
Specles Refersnce {ppm) (ppm} Time LC (CF*} value

Mammal AAPCO 1966 | -=--- 200 5 amin 163 ppm (0.52) 10  ppm
Mammal Arena 1970 b ----- 36 2 hr €0 ppm {1.67} 6.0 ppm
Human Dudley et al. 1542 | ----- 107 16 min 7L ppm (D.67) 1.1 ppm
Rat Dudley et al. 1542 503 | ----- 5 min 25% ppm (0.52) 26  ppm
Mouge Dudley et al. 1342 23 | ----- 5 min 166 ppm (D.52) 17 ppm
Rabbit GCates et al. 1946 = § ee--s 75% 1 min 216 ppm (0.28) 22 ppm
Cat Gates ot al. 1946 | ----- 759 1 min 216 ppm (0.ZE) 2 ppm
Rat Hartzell et al. 1985 278 | ----- 15 min 213 ppm {8.771 21 ppm
Rat Hartzell et al. 198BS i A 39 mwin 170 ppm (1.1 17 ppm
Human Izmerov et al, 1962 | ----- 357 2 min 131 ppm {0.37] 13 ppm
Rat Lavin et al. 1587 160 § ~----- 30 min 150 ppm (1.0} 1§ ppm
Rat Vernot et al. 1$77 322 | ----- 5 min 166 ppm {J.52) 17  ppm
Human WHC 21970 | =eee- 178 1 hr 231 ppm (0.69) 23 ppm

*Note: Conversion factor (CF) was delermined with *n" = 2.7 [ten Berge et al. 1586].

Otharanimaldats ...................... ... ... The madian effective concentrations to produce incapacitation
{EC8) in rets have been delermmined to be 138 ppm end
115 ppm in 15 and 30 minutes, respactively [Hartzell et al. 1685].
Otherhumandata . ....................000ne It has been reported that 45 to 54 ppm can be tolerated for 0.5 to
1 hour without immediate or delayed affects while 110 to
135 ppm may be fatal after 0.5 to 1 hour or later, of dangerous to
Wife [Flury and Zemik 1831].

Reviesd IDLH: 50 ppm [Unchanged)
Basis for revisad IDLH: Based on acute inhalation toxicity data in humans [Flury and Zemik 1831), the IDLH for
hydrogen cyanide (50 ppm) ia not being revisad at this time.

REFERENCES:

1. AAPCOQ [1068). Peslicide chemicals official compendium. Topeka, KS: Association of the American Pesticide Comntral
Officiala, inc., p. 596.

2. Arena JM [1970]. Poisoning; toxicology, symptoms, treatments. 2nd ed. Springfield, IL: C.C. Thomas, 273,

3. Dudley HC, Sweeney TR, Miller JW [1842]. Toxicology of acrylonitrile {vinyl cyanide). I|. Studies of effecis of daily
inhalation. J Ind Hyp Toxicol 23:255-258.

4. Flury F, Zemik F [1831]. Schadliche gase ddmpfe, nebel, rauch- und staubarten, Berin, Germany: Verlag von Julius
Springer, p. 404 (in German).
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Hydrogen cyanide (continued)

Gates M, Wiiliams J, Zapp JA [1946]. Arsenicals. In: Summary technical report of Division 8, NRDC. Vol. 1. Chemicai
warfare agents, and ralated chemical problema. Part i, Washington, DC: Office of Scientific Research and
Development, National Defansa Ressarch Committee, pp. 83-114,

Hartzeil GE, Priast DN, Switzer WG [1885]. Modeling of toxicological effects of fire gases. 1. Mathematical modeling of
intoxication of rats by combined carbon monoxide and hydrogen cyanide. J Fire Sci 3:115-128.

lzmerov NF, Sanctsky {V, Sidorov KK [1882). Toxicometric parametisrs of industrial toxic chemicals under single
exposure. Moscow, Russia: Centre of Intemational Projects, GKNT, p. 75.

Lavin BC, Paabo M, Gurman JL, Harris SE [1987]. Effects of exposure to single or multiple combinations of the
predominant toxic gases and low cxygen atmospheres produced in fires. Fundam Appl Toxicol 5:238-250.

Patty FA, ed. [1963]. Industrial hygiens and toxicology. 2nd rev. ed. Vol. H. Toxicology. New York, NY: Interscienca
Publishars, Inc., p. 1898.

ten Barge WF, Zwart A, Appaiman LM [1888). Concentration-time mortality response relationship of irrtant and
systemnatically acting vapours and gases. J Haz Mat 7.3:301-308.

Vamot EH, MacEwen JD, Haun CC, Kinkead ER [1677]. Actute toxicity and skin comosion dats for some organic and
inorganic compounds and aqueous solutions. Toxicol Appl Pharmaco] 42:417-423.

WHD {1970]. Technical report serias 30. Geneva, Switzerand: World Health Drganization.



Hydrogen fluoride {as F)

CASnumber ... . .. ... .. ... ... ... .. .. ..., 7664-39-3
NIOSHREL ....... ... . ... .. . iiiiiiinnn.. 3 ppm (2.5 mg/m®) TWA, 8 ppm (5 m/m®) 15-minule CEILING
Current OSHAPEL ...................0¢0000nnnn. 3 ppm TWA
1R OSHAPEL ...... ... ... ... .. ... 3 ppm TWA, 8 ppm STEL
19931984 ACGIHTLY ........................ .. 3 ppm (2.8 mg/m") CEILING
Descriptionof Subetance .. ..................... Colorless gas or fuming liquid {balow 67F) with a strong,
irritaling odor.
LEL. . . e Nonflammable Gas/Noncombustible Liquid
Orginal (SCPYIDLH ...............ccoooiinns, 30 ppm :
Basis for originai (SCP}IDLH .................... The chosen IDLH is based on the statement by Patty [1963] that
24 mg/m® (30 ppm) was tolerated by animals for a total of
41 hours without a fatality [Machie ot al, 1834). A concentraticn
of 50 ppm is cbvicusly too high to be salected as the IDLH,
because Deichmann and Gerarde [1968] stated that 50 ppm may
be fatal when inhaled for 30 to 60 minutes.
Existing short-tarm exposure guidelines .. ... ... .. National Research Council (NRC) Emergency Exposura Limits
{EELs) recommended t¢ military and space agencies [Smyth
1966]
10-minuie EEL: 20 ppm
30-minute EEL: 10 ppm
&0-minuie EEL: 8 ppm
ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LC,, Adjusted 0.5-hr Derived
Species Referance {ppm} (ppm} Time LC {CF"} value
Rat Daxrmer et al. 1372 1,276 | s=er- 1 hr 1,799 ppm {1.41) 1B0 ppm
Monkey MacEwen and Vernct 1970 1,74 | reee- 1inhr 2,501 ppm {1.41} 250 ppm
Rabhit Trecn et Al. 198¢ 0 | esees 3i3 7 hr 1,171 ppm {3.74) 117 ppm
G. pig Wohlslagel et al. 1376 4,327 [ eeees 1S min | 3,072 ppm {D.71) 107 ppm

*Note: Conversion factor {CF) was determined with *n” = 2.0 [ten Berge et al. 16848).

Otheranimaldata .............................. Guinea pigs and rabbits survived exposures to 30 ppm for
41 hours, but axposurea to 300 ppm for 2 hours of MoNe were
fatal [Machie et at. 1934).

Humandata ......... ... oo . i It has been stated that 50 ppm may be fatal when inhaled for 30
o 60 minutes [Deichmann and Gerarde 1968). Volunteers
tolerated concerrations as high as 4.7 ppm for € hours per day
tor 10 to 50 days withoul severs adverse effects [Largent 1961).

Revised IDLH: 30 ppm [Unchanged]
Basis for evised IOLH: Bassd on acute inhglation toxicity data in humans [Deichmann and Gerarde 1969; Largent
1861] and animals [Machie et al. 1834), the original IDLH for hydrogen fluoride (30 ppm) is not being revised at this time.

REFERENCES:

1. Dammer KI Jr, Haun CC, MacEwen JD [1972]. The acuts inhalation toxicology of chiorine pemtafluoride. Am [nd Hyg
Assoc J 33.561-658,

2. Deichmann WB, Gerarde HW [1968]. Hydrofluoric acid (hydrogen fluoride, HF). in: Toxicology of drugs and chernicals.
New York, NY: Academic Press, Inc., pp. 317-318.

257



10.

Hydrogen fluoride (as F) {(continued)

Largent EJ [1961). Fluorosis. The heaith aspects of fluorine cormpounds. Calumbua, OH: Ohio State University Press,
pp. 34-39, 43-48.

MacEwen JD, Vemot EH [1970). Toxic hazards research unit annual report: 1970, Wright-Patterson Air Force Base,
OH: Asrospace Medical Ressarch Laboratory, AMRL-TR-70-77.

Machie W, Thamann F, Kitzmiller K, Cholak J [1934]. The effects of the inhatation of hydrogen fluaride. [. The response
fellowing exposure to high concentrations. J Ind Hyg Toxicol 16(2):129-145.

Patty FA, ed. [1963). industrial hygiene and toxicclogy. 2nd rev. ed. Vol. [I. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 842,

Smyth HF Jr [1666]. Mililary and space short-term inhalation standards. Arch Environ Heaith 12:488-490.

ten Berge WF, Zwart A, Appelman LM [1988]. Congentration-tima mortality response reationship of irrtant and
systematically acting vapours and gasas. J Har Mat 73:301-309.

Treon JF, Dutra FR, Cappel J, Sigmen H, Younker W {1950]. Toxicity of sulfuric acid mist. AMA Arch (nd Hyg Occup
Med 2:718-T34.

Wonhislagel J, Dipasquale LC, Vernot EH [1878). Toxicity of soiid rocket motor exhaust: affects of Hd, HF, and alumina
on rodents. J Combustion Toxicol 3:61-70.
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Hydrogen peroxide

CASnumber ........... ... ................... 7722-84-1

MIOSHREL ......... ... ... ........cciiennnan. 1 ppm (1.4 mg/m® TWA

CurmentOSHAPEL ............................. 1 ppm (1.4 mg/m®) TWA

1889 0SHAPEL ...... ... ... .. i Same as current PEL

19931894 ACGIHTLY .......................... 1 ppm (1.4 mg/m®) TWA

Description of Subatance ....................... Coiorless liquid with a slightly sharp odor,

LEL. . o e Noncombustible Liquid

Orginal (SCPYIDLH . ........................... 7% ppm

Bauis fororginal (SCPYIDLH . ................... The chosen IDLH is based on the staternent by AlHA [1957] that

the short exposure tolerance is unkngwn for man, but is probably
735 ppm. AlHA [1857] also reported that a single 4-hour
exposure to 75 ppm was tolerated by mice but higher concentra-
tions produced delayed deaths [Svirbelyl. According to
AlHA [1857], concentrations in excess of 1,000 ppm would
probably be fethal after a few minutes [Svirbely].

Short-term exposure guidelines . ............... ., Nona developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy, LC. Adjusted 0.3r Derived
Species Reference {ppm) {ppm} Time LC (CF) value
Rat Gig Tr Prof Zabol 1977 1,418 | ----- 4 hr 2,836 ppm (2.0} 284 ppm
Mouse Stokinger and Scheel 1962 2 | -e--- 227 ? ? ?
Lethal dose data:
LDy Lo,
Species Reference Route | (mg/kg) | {(mgkg) Adjusted LD Derived value
Moune Lyazaky et al, 1983 oral 2,000 | ----- 9,529 ppm 553 ppm
Otheranimaidata .. ........ ................... it has been reported that mice tolarated a single 4-h6ur anposure
to 75 ppm [Svirbely],
Humandata ......._ ............ .. ciiiaiiaaaot It has been stated that atthough the short-tern exposure

tolerance is unknown, it is probably about 75 ppm [AIHA 1857].
Death has resulted in a man who drank 100 mi [Raukhvarger
and Solodko 1974].

Revissd IDLH: 75 ppm [Unchanged)
Basle for revised IDLN: Based on acute inhalation deta in humans [AIHA 1957] and animals [Svirbely], the originat IDLH
for hydrogen peroxide (75 ppm} is not being reviesd at this time.

REFERENCES:

1. AIHA [1957]. Hydrogen peroxide (80%). In. Hygienic guide series. Am Ind Hyg Assoc Q 18:275-276,

2. Gig Tr Prof Zabol [1577]; 27(10):22-25 {in Russian).

3, Lyarsky PP, Gleiberman SE, et al. [1983]. Toxicological and hygienic characterization of decontaminating preparations
based on hydrogen pemxide and its derivatives. Gig Sanit 48(6):28-31 (in Russian).

4. Raukhverger AB, Solodko ON [1874]. Intoxication with concentrated hydrogen peroxide. Sudebno-Meditsinkaya
Ekspertiza (Forensic Medical Examination) 17{1):53-54 (in Russian).

5. Stokinger HE, Scheel LD [1982]. Ozone loxicty: immunochemical and {olerance-producing aspscts. Arch Environ
Health 4:327-334,

6. Svirbely JL [7]. Unpublished results. Cincinnati, OH: U.S. Public Health Service. [From AIHA [1957). Hydrogen
peroxide (80%). In: Hygienic guide series. Am ind Hyg Assoc Q 15:275-276.)
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Hydrogen selenide {as Se)

CASnumber .__.. ... ... .......... ... ... 7783-07-5

MIOSHREL .......... ... .ciiiiiiiiinennnn, 0.05 ppm (0.2 mg/m®) TWA

CumentQOSHAPEL ...............cccooiveen.... 0.05 ppmn (0.2 mg/m™) TWA

1989 0SHAPEL ... _.......................... Same as current PEL

19931894 ACGIHTLY ... . ................... 0.05 ppm (D.16 mg/m?) TWA

Descriptionof Substance ....................... Coloriess gas with an odor resembling decayed horse radish.
LEL . e Unknown

Orglnal (BCA)IDLH . ......... ... .. ..ccivnnn. 2 ppm

Basis for original (SCP)IDLH ....................

The chosen [DLH is based on the report by Dudley and

Miller [1941] that "12.5% of the guinea pigs which had been
exposed for 2 hours at 1.8 ppm (0.008 mgA) died within 30 days
of the exposure. A 4-hour exposure to 1.8 ppm was lathal to
18.8% of the guinea pigs exposed, and a 4-hour exposure to
2.1 ppm was lethal to 25% of the animals exposed.”

Shori-term exposure guidelines .. ................ None daveloped

ACUTE TOXICITY DATA

Lethal concentration deta:

LCw LC, Adjusted 0.5-hr Derived
Species Reference {ppm} {ppm) Time LC {CF) value

0. pig Cudley and Miller 1941 ] ----- 0.3 4 hr 0.75 ppm (2.5] G.08 ppm
4. pig Dudley and Miller 1941 LC;,y: 1L.8% =----- 4 hr 1.6 ppu ({2.0) 0.36 ppm
G. pig Dudley and Miller 1941 LCu: 2.1 ===-- 4 hr 4.2 ppm (2.0} 0.42 ppm
G. pig Dudley and Miller 1941 LC,: 1.B] ===-- 2 hr 2.9 ppm (1.86) 0.29 ppm
Rat Wilber 2960 | e---- 5.9 1 hr 7.4 ppm (1.25} 0.74 ppm

Human data

Although very toxic, no fatalities have bean reported, possibly
because hydrogen sslenide is casily oxidized to red selenium on
the surface of mucous membranes of the nose and throat
[Friberg ot al. 1878]. Concentrations of 1.5 ppm have been
found to be intolerable due to eye and nasal iritation [Dudley
and Miller 1541],

Revised IDLH: 1 ppm

Basis for revised IDLH: The revised IDLH for hydrogen selenide is 1 ppm based on acute inhalation data in humans
[Dudley and Miller 1541; Fribarg st al. 1879],

REFERENCES:

1. Dudiey HC, Miller JW [1541]. Toxicology of selenium. V1. Effects of subacute exposurs to hydrogen selenide. J Ind Hyg
Taxicol 23{10):470-477.

2. Fribarg L, Nordberg GR, Youk VB [1978]. Handbook on the taxicology of metals. New York, NY: Elsevier North
Holland, p. 588.

3. Wilber CG [1680]. Toxicology of selenium: a review. Clin Toxiood 17(2):171-230.
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Hydrogen sulfide

CASnumbar .................. . 7783.06-4

RIOSHREL ... . ... ..., 1Q ppm {15 mg/m*) 10-minute CEILING

CurmentOSHAPEL ............... . ... ...cvi... 20 ppm CEILING, 50 ppm 10-minute MAXIMUM PEAK

1989 0SHAPEL ... ... .. i i s 10 ppm {14 mg/m?*) TWA, 15 ppm (21 mg/m*) STEL
10031984 ACGIHTLY ... ... ... ........... 10 ppmn (14 mg/m®) TWA, 15 ppm (21 mg/m®) STEL
Description of Subetance ...................... . Colorless gas with a strong odor of rotten eggs.

LB . i e e 4.0% (10% LEL, 4,000 ppm}

Orlginal (SCPYIDLH ....... ... .. ..., 300 ppm

Basis fororiginai (SCPYIDLH . ................... The chosen IDLH is based on the statementa by Patty [1963)

that 170 to 300 ppm is the maximum concantration that can be
endured for 1 hour without serious consaquencas; 400 to
700 ppm is dangerous after axposure of 0.5 to 1 hour
[Henderson and Haggard 1943). AIHA [1963] reported that 400
to 700 ppm caused foss of conscicusness and possible death in
0.5 to 1 hour (MCA 1950).
Existing short-term sxposure guidelines . .......... 1681 American Industrial Hygiene Association (AlHA}

Emergency Response Planning Guidelines (ERPGs):

ERPG-1: 0.1 ppm {80-minute)}

ERPG-2: 30 ppm (60-minute)}

ERPG-3: 100 ppm {60-minute)

National Ressarch Council [NRC 1885] Emergency Exposurs
Guidance Levels (EEGLs):

10-minute EEGL: 50 ppm
24-hour EEGL: 10 ppm

ACUTE TOXICITY DATA

Lethai concentration data:

LCw LC. Adjueted 0.5-hr Derived
Species Reference {ppm} {ppm) Time LC{CF) value
Rat Back et al. 1%72 Fiy  f mmews 1 hr 377 ppm {1.37) 38 ppm
Mouse Pack et &l. 1972 813 | ww--- 1 hr 922 ppa {1.37) 92 ppm
Human Lefaux 1968 I L €00 30 min 600 ppm {1.0} 60 ppm
Mouae MacBwen and Vernot 1372 €34 | ----- i hr 869 ppm {1.37} 87 ppm
Human Tab Biol Per 1%33 000 | ee--- BOG £ min 354 ppm (0.44) 35 ppm
Rat Tansey ot al. 1981 [T 1 T 4 hr 1,141 ppa {2.57) 114 ppm

*Note: Conversion factor {CF) was determined with “n” = 2.2 [ten Berge et al. 1588].

Otherhumandats ..............ciinverienrnenns it haa been reported that 170 o 300 ppm is the maximum
concentration that can ba endured for 1 hour without serious
consequences [Henderson and Haggard 1843] and that offactory
fatigue occurs at 100 ppm [Poda 196€]. | has also been
reported that 50 to 100 ppm causes mikd conjunctivitis and
respiratory imtation after 1 hour; 500 to 700 ppm may be
dengerous in 0.3 1o 1 hour; 700 to 1,000 ppm results in rapid
unconsciousness, cesasation of respiration, and death; and
1,000 to 2,000 ppyn results in unconaciousness, caasation of
respiration, and death in a few minutes [Yant 1830].

Revissd IDLH: 100 ppm

Bavie lfor revised IDLH: The revised IDLH for hydrogen sulfide is 100 ppm basad on acute inhalation toxicity deta in

humans [Henderson and Haggard 1843; Poda 1966; Yant 1830] and animals [Back et al. 1972; MacEwen and Vemat
1972; Tansey et al. 1681}
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Hydrogen sulfide (continued)
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CAS numbaer

NIOSH REL

Hydroquinone

................................ 123-31-8

................................. 2 mg/m® 15-minute CEILING

........................... 2 mg/m® TWA

............................. Same as current PEL
......................... 2 mg/m® TWA,

..................... Light-tan, light-gray, or colorlass crystals.
.......................... Unknown ["Note: "Effective” IDLH = 200 mg/m® — sea

discussion below.]

.......... No acute inhaiation toxicity data are avallable on which to bese

an iIDLH for hydroquinone. For this draft technical standard,
therefore, the respirators have been selected on the basis of the
assigned protection fector afforded by sach device up ta

100 = the OSHA PEL of 2 mg/m? (i.e., 200 mg/m™; only the
"most highly relizble” respirators are permitted for use in
concantrations excesding 200 mg/m®. This concentration is not
likaly to be attaired in industry.

Short-tarm exposure guideiines .................. None developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy Lo,

Species Refersnce Routs | (mg/Xkg) | (mg/kg) Adjusted LD Derived value
Mammal Kazpuchina 1979 oral $90 | wecae 3,430 mg/m? 343 =g/’
Mouse Korolev et al. 1973 oral 245 ] e---- 1,715 mg/m* 172 mg/m®
Rabbit Takahaghi 1875 oral 200 | ee--- 1,400 mg/mt 140 mg/m?
Rat Woodward et al. 1349 oral z2e | eewe- 2,240 mg/m? 224 mg/o?
G. pig Woodward et al. 1949 oral 550 | e-v-- 3,850 mg/m? 385 mg/m?

Woodward et al. 1945 oral 200 | ----- 1,400 mg/m* 40 mg/mt

Cat Woodward et &l. 1949 oral 7 | ----- 490 mg/m? 49 mg/m*
Human datl . ... .. It has besn reported that 5 to 12 gramas is the lethal oral dose

[Zeidman and Deutet 1945]. [Note: An oral dose of 5 {o

12 grams is equivalent to a worker being axposed to 3,333 {0
8,000 mg/mr for 30 minutes, assuming & breathing rate of

50 liters per minuts and 100% absorption.)

Revised IDLH: 50 mg/m®
Basls for revised IDLH: No inhalstion toxicity data are available on which to base an IDLH for hydroquinone. Therafore,
the revised IDLH for hydroquinome is 50 mg/m® based on acute oral toxicity data in humans [Zekiman and Deutel 1545)
and animals Woodward et al. 18948

REFERENCES:

1. Kazpuchina EA [1979]. Estimation of the acute imit of the effect of benzens and its metabolites. Toksikol Nev Prom

Khim Vesh 15:138-138 {in Russian).

2. Korolev AA, Abinder AA, et al. [1973]. Hygienic and toxicologic features of products of phenol destruction in czone
treatment of water. Gig Sanit 35(8).8-10 (in Rusaian}.

3. Takahashi A [1575]. Problemns of hygiene maintenances for food coming imto contact with rubber and plastics products.
Nippon Gomu Kyokaishi 48(8):537 [Translated by Inglis EA {1576]. Int Polymer Sci Tech 3(1):TB3-T/105.]

4. Woodward G, Hagan EC, Radomaski JL [1948). Tomicity of hydroquinone for laboratory animals. Fed Proc 8.348.

5. Zeidman |, Deute! R [1645]. Poisoning by hydroguinone and monomethyl-paraaminophencl sulfate: report of 2 cases
with autopsy findings. Am J Med Sc 270.328-333.
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lodine

CASnumber ........ ... ... .. i 7553-58-2

NIOSHREL ...........ooieiiiiiiiinnann.., 0.1 ppm {1 mg/m? CEILING
CurmentOSHAPEL ............................. 0.1 ppm {1 mg/m*) CEILING

1988 0OSHAPEL . ..... ... .. ... ... i Same as current PEL

19931984 ACGIHTLY .................ccuvo. .. 0.1 ppm {1 mg/m”) CEILING
Descriptionofsubetance . . ...................... Viclet aolid with a sharp, characteristic odor.
LEL. . . . i iaiis i e i ia e e uesl Noncombustible Sod

Onginal (SCPYIDLH . ...........viiniinnennn.. 10 ppm

Basie fororginel (SCP)IDLH .. .................. The chasen IDLH is based on an analogy with biomine which

has an IDLH of 10 ppm.
_Short-tarm exposure guidelines .................. None developed
AGUTE TOXICITY DATA

Lethal concentration data:

LCa LC,, Adjusted 0.5-hr Derivad
Specles Reference {ppm} {ppm) Time LC (CF) value
Rat Izmercv &t al. 1%82 | ----- 76 1 hx 95 ppm {(1.2%5) 9.5 ppm
Lethal doss data:
LDy LD,
Spacies Reference Routs | (mgXkg) | (mg/g) Adjusted LD Derivad value
Rat Angelis 1979 oral 14,000 | ----- &,289 ppm 923 ppm
Mouse Angelis 197% oral 22,000 | --e-- 14,597 ppm 1,460 ppm
Rabbit Angelis 1578 oral 10,000 | ---e- €,635 ppm 664 ppo
Dog FPlury and Zernik 193§ cral | ----- agn 531 ppm £3 ppm
Humandata ...... ... .. o0t iiniaeanns It has been reportad that work was difficult but possible at 0.15

to 0.2 ppm and that work was impossible at 0.3 ppm [Flury and
Zemik 1931). Exposures to 1 ppm have been reported to be
highly irritating [Casarett 1975). Eye initation was experienced
at 1.63 ppm after 2 minutes [ACGIH 1880]. it has beean stated
that iodine-containing materials appear to be more toxic than
analogous bromine or chlonne-containing materials [ILO 1971).
The lathal oral doss has been reported to be 2 to 3 gmams
[Moore 1938]. [Note: An oral dose of 2 to 3 grams is equivatent
o @ worker being axposed to 126 to 190 ppm for 30 minutes,
aasuming a breathing rate of 50 liters par minute and 100%
absorption.]

Revised IDLH: 2 ppm

Baais for revised IDLH: The reviaed IDLH for iodine ia 2 ppm based on acute inhalation toxicity data in humans [ACGIH
1880]. Thia may be a conservative value dus to the lack of relevant acute taxicity deta for workems exposad to
concentrations sbove 2 ppm.  However, since it has been reported that ledine-containing materials sre more toxic than
bromine-containing materials, a revised |DLH of 2 ppm for iodine is appropriate since the revised IDLH for bromine is

3 ppm.

REFERENCES:

1. ACGIH [1880]. lodine. In: Documentation of the threshold limit values. 4th ad. Cincinnatl, OH: American Conferance
of Govemmental Indusirial Hyplenist, p. 230.
2. Angelis L [1978]. icpamidol. Drugs of the Future 4:876-881.
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lodine (continued)

. Casarett LJ [1975]. Toxicology of the respiratory system. In: Toxicology. The basic science of poisons. Casarett LJ,
Doull J, eds. New York, NY; Macmillan, pp. 201-224,

. Flury F, Zemnik F [1931). Schédliche gase dampfe, nebal, rauch- und staubarien. Berlin, Germany: Varlag von Julius
Springer, p. 308 (in Garman).

. Flury F, Zemik F [1835]. Zusammenstellung der taxischen und !etalen dosen filr die gebrauchiichsten gifte und
versuchstiere. Abder Hand Biol Arbeitsmethod 412881422 (in German).

. ILO [1971]. lodine. In: Encyclopaedia of occupational health and safety. 2nd ed. Vol. | (A-K). Geneva, Switzerand:
International Labour Office, pp. 739-740.

. lzmerav NF, Sanotsky IV, Sidorov KK [1982]. Toxicometric parameters of industrial taxic chemicals under single
exposurs. Moscow, Russia: Centre of Imtamational Projects, GKNT, p. 76.

. Moore M [1938]. The ingestion of iodine as a method of attempted suicide. N Eng J Med 215:383-388.
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Iron oxide dust and fume {as Fe)

CASnumber ....... ... ... ... . ... ... 1308-37-1

NIOSHREL ... ... ... ... .. 5 mg/m® TWA

Current OSHAPEL ........................ ... .. 10 mg/m® TWA

f9B9OSHAPEL ... ... ... ... ... ... Same as current PEL

19931984 ACGIHTLY ... ... ... ... . i, 5 mg/m® TWA (fume)

Description ofsubstance . .. ..................... Reddish-brown solid.

LEL .. Moncombustible Solida

Originat (SCPIIDLH* .. ..............ovveinnn No Evidence [*Note: "Effective” IDLH = 5,000 mg Fe/m® — see
discussion below.]

Basls fororginal {(SCP}IDLH .................... The available toxicologicai data contain no evidence that an
acute sxposure to jron oxide fume would impede sscape or
produce any ireversible health effects within 30 minutes. For
this draft technicai standard, therafore, respirators have been
selected on the basis of the assigned protection factor afforded
by each device. However, for some particulate substances for
which no evidence of an IDLH exists, the determination of
allowable respiratory protection based on protection factors may
result in the assignment of respirators for concentrations that are
not likety to be encountsred in the accupational environment.
Therefere, for all such particulate substances it has been
arhitrarily determined that only the “most protective™ respirators
are permitted for use in concentrations exceeding
500 = the QSHA PEL {500 x {0 mg Fe/m® is 5,000 mg Fe/m).

Short-tarm sxposure guidelires . ................. None developed

ACUTE TOXICITY DATA .

Animaiorhumandata .......................... None relavant for use in determining the revised [DLH.

Revisaed IDLH: 2,500 mg Fe/m®

Basie for revissd IDLH: The available toxicological data contain no evidence that an acute exposure to a high
concerntration of iron oxide dust and fume woukt impede escape or causs any ireversible health effects within 30 minutes.
Howaver, the ravisad iDLH for iron axide dust and fume is 2,500 mg Feir besed on being 500 times the NIOSH REL of

5 mg Fe/m® {500 is an assigned protection factor for respirators and was used arbitrarily during the Standards Completion
Program for deciding when the "most protective” respirators shoukd be used for particulates).
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Isoamyl acetate
CAS number

.................................. 123-52-2

NIOSHREL ... ... ... .. .. 100 ppm {525 mg/m®) TWA

CurrentOSHAPEL .......................uu.... 100 ppm {525 mg/m¥) TWA

1989 05HA PEL ... ... ... .. i, Same as cument PEL

19931984 ACGIHTLY ... ... ...._............ 100 ppm {532 mg/m?) TWA

Descriptionofsubetance . ....................... Colorless liquid with a banana-like odor.

LEL {212 F) .o it 1.0% (10% LEL(@212*F), 1,000 ppm}

Orginal {SCP)IDLH .............ccovvnvrninn.. 3,000 ppm

Basis fororiginai {SCP}IDLH .................... The chosen IDLH iz based on the statement by ACGIH [1571]

that slight narcotic eflects were noted in cats exposed for
€ hours at 2800 ppm [Flury and Wirth 1533]. This is the only
useful data available on which to base the IDLH.

Short-term exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lathal concentration data:
LC, LC,, Adjusted 0.5-hr Darived
Species Referwnce {ppm} {ppm) Time LC {CF) value
Cat Flury and Wirth 1932 |  +=eas 6,470 ? 1 ?
Lethal dose data:
LDy LD,
Spacies Reference Route | {mg/kg) | (mg/kg) Adjuated LD Derived value
Rabkit Munch 1572 oral T, 422 | ---v- %.603 ppm 950 ppm
Rat Yakkyoku 1981 oral 16,600 | e=e~- 21,479 ppm 2,148 ppm
Ctheranimal data . .......... ..o iirivnnnnnnnnns Slight narcotic effects were noted in cata exposad to 2,800 ppm
for 8 hours [Flury and Wirth 1933).
Humandate . ... ... ... ... 0., [soamyl acetats is considered more irmitating than butyl acatate.

Exposure to 1,000 ppm for 30 minutes resulted in irmitation,
dysprrea, fatigue, and increasad pulse [Amor 1950). itis
considered dangerous to ife after 5 hours of exposure to
10,000 ppm [Browning 1865].

Ravised IDLH: 1,000 ppmn
Basis for revised IDLH: The revised [DLH for isoamyt aceiate is 1,000 ppm based on acute toxicity data in humans

{Amor 1850] and animais [Munch 1872). This valiue is also equal o 10% of the lower explosive limit of 1% (which was
determined at 212-F).

REFERENCES:

1. ACGIH [1971]. lscamyt scatate. In: Documentation of the threshold limit values for substances in workroom air. 3rd ed.
Cingnnati, OH: American Conferance of Governmental industrial Hygienista, pp. 138-134.

2. Amor AJ [1950]. The toxicity of solvents. Paint Manufacture 20:53-58.

A. Browning £ [1985]. Toxicity and metabolism of industrial solverta. New York, NY: Elsevier Publishing Company,

. 538,

4. lglury F, Wirth W [1933]. Zur toxikologie der ibsungsmittel (Verschieden ssier, acaton, methylaikohol). Arch
Gewerbapath Gewarbehyg 5:1-90 {in German),

5. Munch JC [1872]. Aliphatic alcobols and alkyl #sters: narcotic and lethal potencies to tadpoles and to rabbits. Ind Med
Surg 41(4):31-33.

6. Yakkyoku (Pharmacy) [1681); 32:1241-1247 (in Japanese).
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Isoamyl alcoho! (primary & secondary)

CASnumber ....... ... ... ... ... .. .. 123-51-3 {primary), 5268-75-4 {secondary)

NIOSHREL .......... ... .. .o i, 100 ppm {380 mg/m®) TWA, 125 ppm {450 mg/m*) STEL
Current OSHAPEL .......................0ouu0. 100 ppm {360 mg/m?) TWA

1888 OSHA PEL . ... ... ... ... .. ...l 100 ppm {380 mg/m® TWA, 125 ppm (450 mg/m®* STEL
19934884 ACGIHTLY ... ... .. ... ... ... ....... 100 ppm {381 mg/m® TWA, 125 ppm {452 mg/m® STEL
Descriptionofsubstance .. . ..................... Caloriess liguids with a disagresable odor.

LEL(primary} ......... ... it 1.2% {10% LEL, 1,200 ppm)

LEL{secondary) ._......... ... oo, Unknown

Orginal (SCP}IDLM . ... .. e 10,000 ppm [LEL)

Basie for original (SCP)IDLH . ................... The chosen iIDLH is based on the lower explosive Jimit (LEL} of

12,000 ppm and the statement in Patty [1563] atiributed to
Smyth [1856] that rats survived 8,000 ppm.

Short-term exposure guidalines .................. None developed
ACUTE TOXICITY DATA
Lethal dose data:

Species Reference Route | (mg/kg) | (mg/kg) Adjusted LD Derived valus
Rarbit Munch 1972 oral 3,438 | ewem- 6,557 ppm 656 ppa
Rat Furchase 194% oral :, 300 | ----- 2,480 ppa 248 ppo

Otheranimaldata .............................. RDy, {mouse), 4,452 ppm {Alarie 1581).
Humandata ............. .. it An oral dose of 24.3 grams has been lethal for adults [Gosselin

el ai. 1984). [Note: An oral dose of 24.3 grams is equivalent to &
worker being exposed 1o 4,000 ppm for 30 minutes, assuming a
breathing rate of 50 (iters per minute and 100% absorption.]

Revised IDLH: 500 ppm

Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for iscarmyl alcohol.
Therefore, the revised IDLH for iscamy! akcoho (primary & secondary} is 500 ppm based on acute oral toxicity data in
humans [Gosselin et al. 1984] and animals [Munch 1872]. This may be a consarvative value dus to the lack of raievant
acute inhalation toxicity data for workars.

REFERENCES:

1. Alarie Y [1881). Dose-responss analysis in animal studies: prediction of human responses. Environ Health Perspect
42.9-13.

2. Gosaelin RE, Smith RP, Hodge HC [1984]. Clinical toxicology of commercial products. 5th ed. Section [1. Ingredients

Index. Batimore, MD: Wiliams & Wilkina Company, p. 175.

Munch JC [1872]. Aliphatic alcohols and alkyl esters: narcotic and lethal potencies to tadpoles and to rabbits. Ind Med

Surg 41:31-33.

Patty FA, ed. [1983]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il Toxicology. New York, NY: Interscience

Publishers, Inc., p. 1454.

Purchase IFH [1868]. Studies in kaffireom malting and brewing. X001 The acute toxicity of some fusel oils found in

Bantu beer. S Afr Med J 43:795-788.

Smyth HF Jr [1856]. improved communication: hygienic stendards for daily inhalation. Am Ind Hyg Assoc Q

17(2).128-1885,
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Isobutyl acetate

CASnumber ... ... ... ... .. ... 110-19-0
NIOSHREL ... ... .. ... . . i, 150 ppm (700 mg/m®) TWA
CurrentOSHAPEL ....................ccccv..s 150 ppm (700 mg/m®) TWA
1988 OSHAPEL .................... ... ... Same as current PEL
199310 ACGIHTLY ... ... .................... 150 ppm (743 mg/m?) TWA
Descriptonofsubstance . ... .................... Coloress liquid with a fruity, fioral ador.
LEL . e 1.3% (10% LEL, 1,300 ppm)
Orglnal (SCP)IDLH . ... ... .. ...... . ¢ ieerienn. 7.500 ppm
Basls for original (SCPYIDLH .................... Tha chosen 1DLH is based on the following statements: a 4-hour
expasure to 8,000 ppm killed 4 of 8 rats [UCC 1871; Smyth
et al. 1962 as cited by ACGIH 1971} and no deaths resutted from
a 4-hour exposurs of 8 rats to 4,000 ppm [UCC 1871;
Smyth 1984 as cited by ACGIH 1071]. [Note: For "convenience”
an IDLH of 7,500 ppm (50 = the OSHA PEL of 150 ppm) was
chesen rather than 8,000 ppm.]
Short-term sxposurs guidelines _ ... ... ... .. ... Nons developed
ACUTE TOXICITY DATA
Lethai concentration deta:
’ LCy LG, Adjusted 0.5-hr Darived
Species Refersncs {ppm) ppm) | Time LC (CF) value
Mammal Clayton and Clayton 1981 Lige: 21,000 ----- 2.5 hr | 35,700 ppm {1.7} 1,570 ppm
Rat Smyth et al. 1962 LCer: B,000| =---- 4 hr |i1s,000 ppm (2.0} ] 1.600 ppm
Lethal dose data:
LDy LD,
Species Reference Routs | (mg/kp) | (mg/kg) Adjusted LD Derived valus
Rabbit munch 1972 oral 4,673 | +---- €,772 ppm 677 ppm
Rat NPIRI 1574 oral 13,400 | ----- 19,420 ppam 1,942 ppm
Otheranimal dats . ..............covvnenunnn.... it was reported that no rats dies following a 4-hour axposure to
4,000 ppm [UCC 1871}
Humandeta ............... ... . .. .. Norne relevant for use in determining the revissd IOLH.

Ravised IDLH: 1,300 ppm [LEL]

Sasis for revissd IDLK: Based on heatth considerations and acute inhalation ioxicity data in animals [Smyth el al. 1862].
a value of aboul 1,600 ppm would have been appropriate for isobutyl acetsts. However, the revised 'DLH for iscbutyl
acetate is 1,300 ppm based strictly on safety considerations (i.e., being 10% of the lower explosive limit of 1.3%).

REFEREMCES:
1. ACGIH [1971 !iobulyl mtaia in: Documentation of the threshold limit values for substances in workioom air. 3rd ed.
marmnt Conferenca of Governmental industrial ianists, p. 139.
':ton GD, Clawl;n FE ads ‘19&1] Parg‘s industrial hygiene a } . 3 rev. od. Vol. 2A Toxicology. New
NY: John lay & Sons,
I;l;lgd'lsJC [1872]. Aliphatic llcoholl and alkyl esters: narcotic and lethal potencies o tadpoles and to mbbits. ind Med

NF'IRI [1974]. Raw materials data handbook, physical and chemical ies, fire hazard and heahth hazard data.
1. Organic solvents. Bethishem, PA: National Pnntm ink Resea 1nstttu‘la p. 8.

Smylh HF Jr {1964]. Private communication. [From ﬁCGI’c‘1971] | | acetate. In: Documentation of the
threshold limit values for substances in workroom air. 3rd Cincinnati, OH: American Conference of Govemmenial
Industnal fg:emsls p- 138, . ‘

nter CP, Weil CS, Pozzani UC, Striegel JA [1082]. Range-finding toxicity data: list V1. Am ind Hyg
Assoc J 23 95-107.6
7. UCC[1971]). Toxicology studies: isobutyl acetate. New York, NY: Union Carbide Corporation.
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Isobutyl alcohol

CASnumber .............. ..o, 78-83-1

MIOSHREL ...t iiiiiiiia i iennans 50 ppm (150 mg/m%) TWA

CurrentQSHAPEL . ...... ... .. ............... 100 ppm (300 mg/m®} TWA

1988 0SHAPEL .....................iiiiiinn. 50 ppm (150 mg/m?) TWA

198349 ACGIHTLY .. .. ... ................. 50 ppm (152 mg/m®) TWA

Descriptionofsubstance . ... .................... Cokorless, oily liquid with a sweet, musty odor.

LEL{@123*F) ... oo e e 1.7% (10% LEL(@123*F), 1,700 ppm)

Orginal {SCP)IDLH ............................ 8,000 ppm

Basie fororiginal (SCP}IOLH _................... The chosen IDLH is based on the statement by Patty {1963] that
2 of 6 rats died when exposad for 4 hours to 8,000 ppm [Smyth
et al. 1954].

Short-tarm exposure guidelines .. ... _..._........ MNone developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LG, Adjustsd 0.5-hr Derived
Species Reference (ppm} {ppm) Time LC (CF) valua
Rat Smyth et al. 1954 LCy: 8,000 f -=--~ 4 hr 16,000 ppm (2.0} 1,600 ppm
L-u'ul doss data:
LDg LD,
Species Refersnce Route | {mg/kg) | (ma/kg) Adjustsd LD Derived valus
Rabbit Munch and Schwarktze 1525 oral | see=- 3,750 8,522 ppm 252 ppm
Rat Smyth =t al, 1354 oral | ----- 2,460 5,591 ppm S59 ppm
Otheranimaiidata ................ccoiiiiinre RD., {mouse), 1,818 ppm {DeCeaumiz et al. 1881,
Humendats ... . ... ...... ... .. ... . 0. None relevant for use in determining the revised IDLH.

Revised IDLH: 1,800 ppm
Basie for revised IDLH: The revised IDLH for isobutyl alcohol is 1,600 ppm based on acute inhalation toxicity data in
animals [Smyth et al. 1954]. This may be 8 consarvative value dus to the lack of relevant acute toxicity data for workers.

REFERENCES:

1. DeCaaumz JC, Micilling JC, Bonnet P, Guenier JP [1081). Sensory irrtation caused by various industrial airbome
chemicats. Toxicol Lett 8(2):137-142,

2. Munch JC, Schwarize EW [1625]. Narcotic and toxic potency of aliphatic alcohols upon rabbits. J Lab Clin Med
10-885-905. .

3. Patty FA, ed. [19683]. industrial hygiene and toxicology. 2nd rev. ed. Vol. Il. Toxicology, New York, NY: interscience
Publishers, Inc., p. 1448.

4. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC [1854]. Range-finding toxicity data: list V. AMA Arch ind Hyg Occup
Med 10:01-68.
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isophorone

CASnumber ............. . ... ... ... ... 78-58-1

NIOSHREL ...... ... . ... ....... ... ... ........ 4 ppm (23 mg/m®) TWA

CurrentOSHAPEL .........................cnus 25 ppm (140 mg/m?®) TWA

1885 0OSHAPEL ...................c.ooviiiiisn 4 ppm (23 mg/m?®) TWA

19931084 ACGIHTLY . ......................... S ppm (28 mg/m*} CEILING

Dwscriptionof subetance ........................ Caloriess to white liquid with a peppemint-like odor.

LEL. . i e s 0.8% (10% LEL, 800 ppm)

Original (SCP}IDLH ............................ 800 ppm ’

Basis foroniginal (SCP}IDLH . ... .............. The chosen 1DLH is based on the UCC [1971] report that
exposure of animais for 1 hour to 880 ppm caused seripus organ
damage; only 1 of 6 animais died from an 8-hour exposure to air
saturated with isophorone (approximately 525 ppm at 77°F).

Short-term exposure guidelines ... ............... None devalopad

-ACUTE TOXICITY DATA

Lethal concantration data:

LC,, LC,, Adjusted 0.5-hr Darived
Specion Reference {ppm} {ppm) Time LC (CF) value
Rat ATSDR 1%8% | meee- 6gs & hr 2,026 ppm {2.3) 204 ppm
G. pig Marhold 1%86 4,600 | ----- 8@ hr |1i,500 ppm {2.5) | 1.150 ppm
Rat Smyth and Seaton 1940 200 | ----- 1,840 4 nr 3,690 ppm (2.0} 168 ppm
Mammal Pee 1971 LCyy: 525 | -==-- § hr 1,316 ppm (2.5) 132 ppm
Lethai doss data:
LDy Lo,
Species Reference Route | (mghg) | (mgkyg) Adjusted LD Darived valus
Rat Smyth et al. 1370 oral 2,330 | ----- 2,041 ppm i84 ppm
House Smyth et al. 1870 ocral 2,690 | =----- 3,280 ppo 320 ppm
Otwranimaldata .............................. RDy {mouse), 27.8 ppm [DeCeaurriz ot al. 1881]. R has been
reported thal exposure of animals for 1 hour to 880 ppm caused
sarious organ damage [UCC 1871].
Humandata .......... ... i Afew of the 11 or 12 volunteers exposed for a few minutes to

200 or 400 ppm complained of nausea, headache, dizziness,
faintness, inebriation, and a feeling of suffocation [Smyth and
Saaton 1040}

Revissd IDLH: 200 ppm
Basis for revised IDLH: The revised |DLH for isophorona is 200 ppm based on acute inhalation toxicity data in humans
{Smyth and Seaton 1940} and animals [ATSDR 1988).

REFERENCES:

1. ATgDR [1889]. Toxicological profie for isophorone. Atlanta, GA: Agency for Toxic Substances and Dissase Registry,
ATSDR/TP-88/15.

DeCeaumiz JC, Midillino JC, Bonnet P, Guenier JP [1881]). Sensory imitation caused by vanous industrial airbome
chemicals. Toxicol Lett §:137-147.

Marhoid J [1988]. Prehled Prumyskove Toxikologie, Orpanicke Latky. Prague, Czechosiovakia: Avicenum, p. 290 (in
Czechoslovakian).

Smyth HF Jr, Seaton J [1940]. Acuie response of guinea pigs and rats o inhalation of the vapors of isopharons. J Ind
Hyp Toxicol 22(10):477-483.

Smyth HF Jr, Weil CS, West JS, Carpenter CP [1570]. An exploration of joint toxic action. |1. Equitoxic versus
squivoiume mixtures. Toxicol Appl Pharmaco) 77:488-503,

UCC {1871]. Toxicotogy studies: isophorone. New York, NY: Union Carbide Comoration.
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isopropyl acetate

CASnumber ... ... ... ... 108-21-4

NIOSHREL ........... ... o, The 1988 OSHA PEL may nat be protective to warkers,

Curremt OSHAPEL ... ... ... ... ............ 250 pprn (850 ma/m?) TWA,

fOB9OSHAPEL ........ ... ... ..., 2503 ppm {850 mg/m*) TWA, 310 ppm (1,185 mg/m") STEL

18831994 ACGIHTLY .. ...... ... ... ........ 250 ppm {1,040 mg/m®) TWA, 210 ppm (1,260 mg/m™ STEL

Descripton ofsubstance . ...... ... ... ......... Colorless liquid with a fruity odor.

LEL (100 F) ..ottt s 1.8% (10% LEL(@100*F), 1,800 ppm)

Orginat (SCPYIDLH . ... iini ... 18,000 ppm

Basis for original (SCPYIDLH .................... The chosen [DLH is based on the UCC [1970] report that a
4-hour exposure to 16,000 ppm killed 1 of 6 rats.

Short-term exposure guidelines . ................. None devsloped

ACUTE TOXICITY DATA

Lethal concontration data:

LC,, Lc,, Adjusted 0.5-hr Derved
Specien Refarence {ppm} {ppm} Time LC {CF) value
Rat Pozzani et al. 1959 11,318} ----- 8 hr 29,79% ppm (2.5) z, 380 ppm
Rat Smyth et al. 1954 LCy: 32,000} ----- 4 hr 64,000 ppm (2.0} €,480 ppm
Rat Smyth et al., 1954 LCy: 16,000) ----- 4 hr 32,000 ppm (2.0} 3,200 ppm
Otheranimaldata ........................c..... It has been stated that isopropyl acetate is comparable in toxicity
{0 ethyl acetate and n-propy! acetate [ACGIH 1991].
Humandats . .......coooiiiiniiiiiininiianaann None refevant for use in determining the revised IOLH.

Revised IDLM: 1,800 ppm

Basis for revised iDLH: The revised {DLH for isopropyl acetate is 1,800 ppm based on analogies to ethyl acetate and
n-propyl acetate JACGIH 1691]. This value is 880 10% of the lower explosive fimit of 1.8% (which was determined at
10Q°F).

REFERENCES:

1. ACGIH [1991]. Isopropy] acetate. In: Documentation of the threshold limt values and blological exposure indices. Sth
ed. Cincinnati, OH: American Conference of Govemmental industrial Hygisnists, pp. 826-827.

2. Pozzani UC, Wil C5, Carperter CP [1958). The toxicological basis of threshokd limit values: 5. The experimental
inhalation of vapor rmixtures by rats, with nobes upon the relationship between single dose inhalation and single dose oral
data. Am Ind Hyg Assoc J 20:364-268.

3. Smyth HF Jr, Carperier CP, Weil CS, Pazzani UC [1954]. Range-finding toxicity data: list V. AMA Arch ind Hyg Occup
Med 10:61-68.

4. UCC [1670]. Toxicology studies: isopropy! acetate. New York, NY: Union Carbide Corporation,
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Isopropyl alcohol

CASnumber ... ... ... ... ................ ... §7-63-0

NIOSHREL ..., 400 ppm (980 mg/m®) TWA, 500 ppm (1,225 mg/m®) STEL
CurrsntOSHAPEL ............................. 400 ppm (980 mg/m®) TWA

1RO OSHAPEL ... ... ... 400 ppm (980 mg/m®) TWA, 500 ppm (1,225 mg/m*) STEL
19931994 ACGIHTLY .......................... 400 ppm (883 mg/m"®) TWA, 500 ppm (1,230 mg/m™) STEL
Descriptionofsubetance . ....................... Colorless liquid with the odor of rubbing alcohol.

S 2.0% {10% LEL. 2,000 ppm)

Orginat {SCP}IDLH ............................ 12,000 ppm

Basis fororiginal {SCPYIDLH .._................. The chosen iDLH is based on the statement by Patty {1963] that

rats survived when exposed for 4 howrs to 12,000 ppm but
axposure for 8 hours to 12,000 ppm resulted in death among one
half of the group [Smyth 1956].
Exinting short-term sxposure guidelines . .. ..., .. .. Mational Research Council [NRC 1884) Emergency Exposure
) Guidance Levels (EEGLs):

f-hour EEGL: 400 ppm
24-hour EEGL: 200 ppm

ACUTE TOXICITY DATA
Latha! concentration data:
LCy Lc, Adjusted 0.5-hr Derived
‘Specien Reference {ppm} {ppm} Time LC (CF} valus
Rat Carpenter ot al., 1349 = | ----- 16,000 & hr 32,000 ppm {2.0) 3,200 ppm
Mouse RCI 1974 ] eeea- 12,800 3 hr 23,040 ppm {1.8) 2,304 ppm
Rat Smyth 1956 12,000 | ----- B hr 24,000 ppm {2.0} 2,400 ppm

Lethal dogs data:

LD, LD,

Species Refersnce Routs 1 (mg/kg) | {mg/kg) Adjusted LD Darived value
Rat hntonova and Salmina 1978 oral s.045 | ----- 14,126 ppm 1,413 ppm
Mouse Antancva and Salmina 1578 oxral 3,600 | ----- 14,4080 ppm 1,008 ppm
Rabbit WHO 1870 oxal 6,420 | ----- 17,948 ppm 1,795 ppm

Otheranimaldata ... ... ........................ RDy, (mouse}, 17,683 ppm [Alarie 1881). It has been reported
that rats survived when exposed to 12,000 ppm for 4 hours
[Smyth 1958].

Humandata .. ......... oot iiiininnnnniin, Ten volunteers exposad for 3 to § minutes to 200, 400, o

800 ppm reported mild to moderate iritation of the eyes, nose,
and throat at the two higher concentrations [Nedson o al. 1943].
The probabie jethal oral dose has been reported 10 be

180 grams {Gosselin ot al. 1084]. [Nots: An oral dose of

180 grams is squivelent 1o a8 worker being exposed to about
50,700 ppm for 30 minutes, assuming a breathing rate of

50 jiters per minute and 100% absorption.)

Revised ICLH: 2,000 ppm [LEL]

Basis for revised IDLH; Basaed on health considerations and acute toxicity data in humans [Gosselin ot al. 1584; Nelson
ot al. 1543} and animals [NC) 1974; Smyth 1856}, a vaiue of about 2,400 ppm would have besn appropriate for isopropyl
aleohol. Howevar, the revised IDLH for isopropyl alcohol is 2,000 ppm based strictly on safety considerations (i.e., being
10% of the lower explosive limit of 2%].
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Isopropy! alcohol {continued)

REFERENCES:

10.

. Alarie Y [1881]. Dose-response analysis in animal studies: prediction of human responses. Environ Health Perspect

42:9-13.
Antonova VI, Salmina ZA [1878). The maximal permissible concentration of isopropyl alcoho! in water bodies with due
regard for its action on the gonads and the progeny. Gig Sanit 43(1):8-11 (in Russian}.

Carpenter CP, Smyth HF Jr, Pozzani UC {1648]. The assay of acute vapor toxicty, and the grading. J Ind Hyg Toxicol
37:343-348.

. Gosselin RE, Smith RP, Hodge HC [1884]. Clinical toxicology of commercial products. 5th ed. Baltimore, MD: Williams

& Wilkins Campany, pp. (II-217 to HI-216.

NCI1[1974]. Interagency Collaborative Group on Environmental Carcinogenesis, Nationai Cancer Instifute Memorandum,
June 17, 1874,

Nalson KW, Ege JF Ir, Ross M, Woodman LE, Silverman L [1543]. Sensory respense to certain industrial sofvertt
vapars. .J ind Hyg Taxicol 25(7):282-285.

NRC [1884]). Emergency and confinuous exposure limits for selected airbome contaminants. Vol. 2. Washington, DC:
National Academy Press, Committes on Toxicoiogy, Board on Toxicolegy and Environmental Heafth Hazards,
Commission on Life Sciences, National Ressarch Councii, pp. 56-88.

Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Voi. Il. Toxicalogy. New York, NY: Interscience
Publishers, Inc., p. 1438.

Smyth HF Jr [1956]. Improved communication: hygienic standards for daily inhalation. Am ind Hyg Assoc
17.129-185.

WHO [1570]. Propan-2-ol: biclogicai data. [n: Toxicoiogical evaluation of some extraction solvents and cartain other
substances. Food and Agriculture Organization Nutrition Meetings Report Series 45A. Geneva, Switzerland: United
Nations, World Health Organization, pp. 114-120.
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Isopropylamine

CASnumber ............ ... ... .0 ... 75-310
NIOSHREL ... ... ... ... . ... ... . e The 1889 CSHA PEL may not be protective o workers.
ComentOSHAPEL ... ......................... 5 ppm (12 mg/m®) TWA
18BEOSHAPEL .............00iiiiinnnnnns 5§ ppm (12 mg/m®} TWA, 10 ppm {24 mg/m® STEL
1893188 ACGIHTLY . ... ... ... 5 ppm (12 mg/m® TWA, 10 ppm (24 mg/m™) STEL
Descriptionofsubetanca . . ...................... Colprless liquid with an ammonia-like odor.
LEL .. e i Unknown
Orginai (SCP}IDLH ... ........ ... ... ... ... 4,000 ppm
Basis for original (SCP}IDLH .................... The chosen IDLH is based on the statement by ACGIH [1571]
that O of 6 rats died from a 4-hour exposure to 4,000 ppm and &
of 6 rats died after a 4-hour exposure to 8,000 ppm {Smyth
at al. 1851]. No other quantitative data are available on which to
basa the IDLH.
Short-tarmn exposure guidelines . . ................ None deveioped
ACUTE TOXICITY DATA
Lethal concentration data:
LGy LC., Adjusted 0.5-hr Darived
Speties Reference {ppm} {ppm)} Time LC {CF) value
Rt HCI 1974 4,000 | ----- 4 hr 5,000 ppm (2.0} 8§00 ppm
Mouge Shell 1963 | 0 e---- 7.000 40 min 7,630 ppm (1.09) 763 ppm
Rat Smyth et al. 1951 LCs: B,000 | --eee 4 hr [16,000 ppm {2.0} 1,600 ppm
Otheramimal data .. ... ... .. ... ............. It has been reported that rats have survived an exposure to
4,000 ppm for 4 hours [Smyth et al. 1951].
Humandata ............ ...ttt Voluntears have complained of nose and throat imitation after
brief exposures to concantrations ranging from 10 to 20 ppm
[Amoore and Hautala 1983).

Ravised IDLH: 750 ppm

Basis for reviesd IDLH: The revised [DLH for isopropylamine is 750 ppm based on acute inhalation toxicity datain
enimals [NCI 1974; Shell 1961}, This may be a conservative value due to the lack of reevant acute toxicity data for
workers exposed to concentrations above 20 ppm.

REFERENCES:

1. ACGiH [1971]. Isopropylamine. In: Documentation of the thrashold limil values for subatances in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Governmental Industrial Hygieniais, pp. 141-142,

2. Amoore JE, Hautala E [1683). Odor as an aid to chemicai safety: odor threshold compared with threshold limit values
and volatiities for 214 industrtal chemicals in air and water dilution. J Appl Toxicol 3{8):272-280.

3. NCi[1974). Memorandum {(June 17, 1974). (meragency Collaborative Group on Environmenta) Carcinogenesis,
National Cancar Inatitute,

4, Shell {1661). Unpublished report. New York, NY: Shell Chemical Corpormation, p. 7.

5. Smyth HF Jr, Carpenter CP, Weil CS [1851]. Range-finding toxicity data: list [V. AMA Arch ind Hyg Occup Med
4:1159-122.
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Isopropyl ether

CASnumber .................................. 108-20-3

NIOSHREL ......... ... .o i, 500 ppm {2,100 mg/m®) TWA

CurrentQSHAPEL ... . .. ... .................... 500 ppm (2,100 mg/m*) TWA

1889 OSHAPEL ....... ... ... ..., Same as cument PEL

18931994 ACGIHTLY . ... ... ................... 250 ppm (1,040 mg/m®} TWA, 310 ppm {1,300 mg/m*) STEL
Descriptionofsubstance ........................ Calorless liquid with a sharp, sweet, sthes-like odor.

LBl e 1.4% {10% LEL, 1,400 ppm)

Orginal (SCP}IDLH . ... . ... ... ... .. . i 10,000 ppm

Basis for original (SCPYIDLH .................... The chosen [DLH is based on the UCC [1568] raport that

breathing the vapors in a state approaching saturation in room
air killed all rats in a 10-minute sxposure, [Note: Based on a
vapor pressure of 119 mmHg [Patty 1963], the saturated
cancentration of isopropy! ether in air at 20°C is about
157,000 ppm.] Breathing 8.00C ppm wag not fatsl after a 4-hour
exposure, but 18,000 ppm killed 8 of 8 animais expased for the
same period of time [UCC 1968].

Short-termn exposure guidelines . ... .............. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCs LC., Adjusted 0.5-hr Darived

Species Raferance {ppm} {ppm} Time LC (CF) value
Rat Paviova et al. 1963 38,138 ----- ? ? ?
Rabbit Favliova wt al. 1963 30,840 ----- ? ? ?
Rabbit Pavliova st al. 1963 26,486 ----- ? ? 7

Rat OCC 1968 LCip: 157,000| <eeee 10 min [105,19% ppm (G.67} | 10,519 ppm
Mammal UCC 1968 LCge: 16,000) ~----- 4 hr 32,000 ppm (2.0) 31,200 ppm
Lethal dose data:

LDg Lo,

Species Reference Routs | (mgkg) {mg/ug) Adjusted LD Darived vaiue
Rabhit Machle et al. 1939 oral | ----- 5,000-6,500} 8,225-10,708 ppm §24-1,071 ppm
Rat UcC 1968 oral B.47¢ ]  eee=- 13,951 ppm 1,395 ppm
Othearanimaldata ............... ... c.0iivuenn, [t has been reported that animals survived a 4-hour exposure to

8,000 ppm UCC 1868].

Humandata ... ......... it iiiianaaann Valuntears axposad to 800 ppm for § minutes reparted irritation

of the syes and noss [Silverman et al. 1946},

Revised IDLH: 1,400 ppm [LEL)

Basls for revised IDLH: Based on heath considerations and acuts inhalation toxicity data in animals [UCC 1968), a
value of about 3 200 ppm would have been appropriate for isopropyl ether. However, the revisad IDLH for isopropyl ether
is 1,400 ppmn basad strictly on safety considerabions (i.e., being 10% of the lower explosive limil of 1.4%).

REFEREMNCES:

1. Machle W, Scott EW, Treon J [1938]. The physiological response to isopropyl ether and to a mixture of isopropyl ether
and gasciina. .J ind Hyg Toxicol 21:72-98.

2. Patty FA, »d. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. iI. Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1662.

3. Paviova LP, Lagunova VV. Imanov RM [1963]. Determination of the maximal permissible concentration of diisopropyl
sther in the air of working zone. Gig Tr Prof Zabal #9(10):55-57 {in Russian).

4. Silverman L, Schulte HF, First MW [1048]. Further studies on sensory respanse fo certain indusirial solvent vapors. J
Ind Hyg Toxicol 28:262-266.

5. UCC [1968]. Toxicology studies: isopropyl ather, New York, NY: Unian Carbide Corporation.
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Isopropyl glycidy! ether

CASnumber ..... ... ... .. ... .. i, 4018-14-2
NIOSHREL ...... ... ... ... i, 50 ppm (240 mg/m®} 15-minute CEILING
Curment OSHAPEL ..................cccouiiiin, 50 ppm {240 mg/m®) TWA
1988 OSHAPEL ........ ..., 50 ppm {240 mg/m*) TWA, 75 ppm {380 mg/m™ STEL
19931994 ACGIH TLY ... ... ... . i, 50-ppm {238 mg/m®) TWA, 75 ppm (356 mg/m* STEL
Descriptionofeubstance .. ...................... Coloress liquid,
LEL e Unknown
Orgiral {SCPYIDLH .................ccccvvnuan. 1,000 ppm
Basis for original {SCP}IDLH . ................... The chosen [DLH is based on the mouse 4&hour LG, of
4,500 ppm and the rat 8-hour LCy, of 1,100 ppm [Hine et al.
19586 cited by Patty 1963).
Short-tarm sxposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lsthal concentration data:
LCy LC,, Adjusted 0.5-hr Derived
Species Refersnce {ppm} {ppm) Time LC {CF} value
Mouge Hine et al. 1958 1,500 ] --ee- i hr 3,000 ppm {2.0) 00 ppm
Rat Hine et al. 1356 1,100 | --=-- 8 hr 2,7%¢ ppm (2.5} 275 ppm
Humandata . ... ... ... ... ... ... . . .. Workers exposed to 400 ppm have suffered iritation of the eyes

and respiratory tract Hine et al. 1658].

Revised IDLH: 400 ppm

Basis for revised IDLH: The revised [DLH for isopropy! giycidyt ether is 400 ppm based on acute inhalation toxicity data
in workers [Hine &t al. 1856]. This may be a conservative value due to the Jack of relevant acute toxicity data for workers
exposed to concentrations above 400 ppm.

REFERENCES:

1. Hine CH. Kedama JK, Weilington JS, Dunlap MK, Anderson HH [1856]. The toxicology of glycidol and some glycidyl
ethers. AMA Arch ind Mealth 74:250-284.

2. Patty FA, ed. [19563]. Industrial hygiene ard toxicology. 2nd rev. ed. Vol. . Toxicology. New York, NY: Interscience
Publishers, Inc,, p. 1638,
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Ketene

CASnumber ...................couiiiiinn. 4653-51-4

NIOSHREL . ... .......oovvriiiineininn s 0.5 ppm (0.9 mg/m®} TWA, 1.5 ppm (3 mg/m*) STEL

CurrentOSHAPEL .................vvvuenn... 0.5 ppm (0.9 mg/m®) TWA

1989 OSHAPEL ......o.vvvniiiinnninns ... 0.5ppm (0.9 mg/m’ TWA, 1.5 ppm (3 mg/m® STEL

1993494 ACGIHTLY ................. ORI 0.5 ppm {0.88 mg/m®) TWA, 1.5 ppm (2.6 mg/m®) STEL

Descriptionofsubstance . . ...................... Colorless gas with a penetrating odor.

U Uinknown

Orginal (SCPYIDLH* .. .. ... ... . ... .. Unknown [*Nate: "Effeclive” IDLH = 25 ppm — see discussion
below.)

.................... No data on acute inhalation {oxicity are available on which to
base an IDLH for ketene, For this draft technical standard,
therafore, the respirators have boen salected on the basis of the
assigned protection factor afforded by each device up o
50 = the OSHA PEL of 0.5 ppm (i.e., 25 ppm); only the "most
protective” respirators are permitted for use in concentrations

exceading 25 ppm.
Short-tsrm sxposurs guidelines .................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:

LCy LC,, Adjusted 0.5-hr Darived
Species Raference {ppm) {ppm} Time LC {CF) value

Mouse Mendenhall and Stokinger 1359 17 | ----- 10 min 12 ppm (0.69) 1.2 ppm
Mouse Treon ot al, 1549 000 | eeees 213 30 min 23 ppm (1.0} 2.3 ppm
Rabhit Treon et al. 1849 | ----- 53 2 hr a5 ppm {1.6} 8.5 ppm
G. pig Treon ot al, 194% | ----- 53 2 br 85 ppm (1.6} B.5 ppm
Cat Treon ¢t al. 1948 00} ----- 750 10 min 516 ppm {0.69} 52 ppm
Monkey Trecn ot al. 1943 = 000F s--a- 200 10 min 138 ppm {C.63) 14 ppm
Mouse Treon et al. 194% = | ----- 50 1 min A5 ppm (C.&3) 1.5 ppm
Rabbit Tregn &t al. 1949 | ----- 1,000 10 min €90 ppm (0.63) €3  ppm
Humandata ..................... i It has bean stated that 5 ppm is the kowest concentration

produciive of a dinically relevant physiologic msponse

{Slokinger 1860].

Raevised IDLH: 5 ppm

Banis for revised IDLH: The rovised (DLH for ketene is 5 ppm based on acute inhalation toxicity data in humans
[Stokinger 1560} and animals [Treon et al. 1849]. This may be a conservative valus dus to the lack of levant acute
toxicity data for workers exposed to concentrations above 5 ppm.

REFERENCES:

1. Mendenhall RM, Stokinger HE [1658]. Tolerance and crosa-tolerance development to atmospheric poliutants ketens and
ozone. J Appl Physiol 14:923-828.

2. Stokinger HE [1960]. Toxicologic interactions of mixtures of air poliutants. Review of recent developments. IntJ Alr
Poliut 2.313-328.

3. Treon JF, Sigmon H, Kitzmiller KV, Heyroth FF, Younker WJ, Cholak J [1848]. Physiologic reapense of animals sxposed
to airbome ketene. J ind Hyg Toxicol 31:209-219.
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Lead compounds {as Pb)

CASnumber ... ... ... ... ... T438-92-1 (Metal)

NMIOSHREL .......... .. ....... ... . ........... 0.100 mg/m® TWA

Curmment OSHAPEL ... . .. ... ................. 0.050 mg/m® TWA

1989 OSHAPEL ...........................cut, Same as current PEL

19931984 ACGIHTLY .......................... 0.15 mg/m® TWA

Description ofgubatance . ....................... Varies

Original (SCP}IDLH" . ... vvviniiirennnnn savases 700 mg Ph/m? [*Note: "EMfective” iDLH = 4D0 mg Ph/m® —~ see
discussion below ]

Basis for original (SCP}IDLH .................... No data on acuta toxicity are available conceming the
physiclogical effects caused by the inhalation of lead and its
inorganic compounds. AlHA [1958], however, reported that the
severity of the health hazard for a brief exposure is only
moderate [Fairhall 1657; APHA 1643]. If the IDLH were
estimated from the rat intraperitoneal LD, of 100 mg/xg for lead
cyanide (NRC 1953] that was cited by NIOSH [1876), a value of
700 mg/m® would be chosen as the IDLH. Using these data for
lead cyanide rather than other data cited by NIQSH yields the
most conservalive astimate of the [OLH. Bacause of the
assigned protaction facter afforded by each device, however,
2,000 = the OSHA PEL of 0.2 mg Pb/m® {i.e., 400 mg Pb/m®} is
the concentration above which only the "most protective”
respirators are permitted.

Short-tsrm exposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy LD,

Species Refersnce Route | {mg/kg) | (mgkg) Adjusted LD Derived vaiue
PhO

Dog Flury and Zernik 1935 oral | ----- 1,400 9,114 mg Pb/m $11 mg Pb/m?
PBC,K,O,

Doy Flury and Zernlk 193§ cral | ----- E 1,344 og Pb/m’ 134 mg Pb/m*
PbCl,

G. pig Budavajix 198% oral | ee--- 1,500 7.770 mg Pb/m’ T7¢ mg Fb/m’
Pb {NO,},

G. pig Tartler 1941 oral | ~---- soe 2,205 g Pb/m* 221 mg Fb/m*
Fb(CH},

Rat NRC 1553 ip. | weee- 100 560 mg Pb/m’ $6 mg Pb/m

Humandats .............ciiiiiiiiiiiiaannaans It has been reported that 714 mg/kg of lead acatate (i.e., about

450 mg/kg of lead) is the lethal oral dose [Takahashi 1975).
[Note: An oral doss of 450 mg Pb/ky is equivalent to a 70-kg
worker being axposed to 21,000 mg Phvm? for 30 minutes,
assuming a breathing rale of 50 Iiters per minute and 100%
absorption.]

Revised IDLH: 100 mg Pb/my

Basis for revised IDLH; No inhalation toxicity data are available on which to base an IDLH for lsad compounds. The
revised IDLH for lead compounds is 100 mg Pb/m? based on acute oraf toxicity data in humans [Takahashi 1975) and
animals {Flury and Zemik 1935]. [Note: OSHA currently requires in 29 CFR 1916.1025 that workers be provided with and
required to wear and use the "most protective” respiratars in concentrations exceeding 100 mg Pb/m? (i.e., 2,000 x the
current OSHA PEL of 6.05 mg Pb/im™.]
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Lead compounds {(as Pb) (continued)

REFERENCES:
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Lindane

CASnumber ........... ... ... ... .. . . . 58-89-8

NIOSHREL ... ... ... ... ... i, 0.5 mg/m* TWA [skin]

CurrentOSHAPEL ............................. 0.5 mg/m® TWA [skin}

1989 OSHAPEL ..... ... ... ... ... ... ... .. Same as current PEL

19931884 ACGIHTLY .. ... ... ... ............. 0.5 mg/m® TWA [skin]

Descriptionofsubstance . ....................... White to yeliow, crystalline powder with a slight, musty odor.
LEL ... e Noncombustble Solid

Original {SCPYIDLMH .. ..........................

1,000 mg/m®
Bawis for original {SCP} IDLH

No useful deta on acute inhalation toxicity are available on which
10 base the [DLH for lindane. The chosen IDLH, therefore, has
been based on the child orat TD, , of 180 mg/kg [COC 1856 cted
by NIOSH 1878] and the statemeni by Negherbon [18585] that the
dangerous acute dose for man has been rporied as 7 to

15 grams {CDC 1958].
Short-term exposure guidelines . .._............... None developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy Lo,
Species Reference Routs | {mg/kg) | {mg/kg) Adjusted LD Dertved value
Rabbit Desi et al. 1378 oral s ] ----- 420 mg/m? 42 mg/m*
Rat Kenaga and Morgan 1978 oral 7% [ ----- §32 mg/m 53 og/m*
Mouse Sun 1572 oral 44 ] ----- 308 mg/m’ 31 o/’
Hamater Truhaut &t al, 1574 oral so | ----- 2,520 mg/m’ 252 mg/fm'
G. pig Woodard and Hagan 1947 oral 127 [ ----- 88% mg/m 8% mg/m’
Humandeta ............. ... ... ... ... ... ..... An oral dose of 150 mg/Mg has been associated with grandmal

seizures [Starr and Clifford 1872]. [Note: An oral dose of

15) mg/kg is equivatent to & 70-kg worker being exposed o
7,000 mg/m for 30 minutes, assuming a breathing rate of

&0 liters per minute and 100% absorption.] It has also been
slated that 7 to 15 grams is the dangerous acule dose [CDC
1956]. {Note: An omal dose of 7 to 15 grams is equivalent to a
worker being exposed to 4,887 to 10,000 mg/m? for 30 mimutes,
assuming a breathing rate of 50 liters per minute and 100%

absorption. |

Revised IDLH: 50 mg/m?
Basis for revieed IDLH: No inhalation loxicity data arm available on which fo basa an IDLH for lindane. Therefore, the
revised IDLH for lindane is 50 mg/m? bazed on acute orat toxicity data in humans [Starr and Clifford 1972] and animals
{Desi et al. 1978; Kenaga and Morgan 1978; Sun 1872; Woodard and Hagan 1847]. This may be n conservalive value
due 10 the lack of refevant acute inhalation toxicity data for workers.

REFERERCES:

4. CDC [1956]. Clinical memomanda on economic poisons. Atlanta, GA: Communicable Dissase Centsr, Bureau of State
Sewvices, Public Health Service, U.5. Department of Health, Education, and Wetfare, Public Heatth Service Publication

No. 476,

Pp. 26-33.

2. Desil, Varga L, Farkas [ {19878]. Studies on the immunosuppressive effect of organochiorine and organcphoaphoric
pesticides in subacute experiments. J Hyg Epi Microb immunol 22(1).115-122.
3. Kenaga EE, Morgan RW [1678]. Commercial and experimertal organic msecticides {1978 revision). Entemological

Sociaty of America Special Publication 78-1:1-11,

4. Negherbon WO [1959]. Handbook of toxicology. Vol. lil. Insecticides, a compendium. Wright-Patterson Air Force Base,
OH: U.S. Air Force, Air Research and Development Command, Wright Air Development Canter, Aero Medical
Laboratory, WADC Technical Report 55-16, p. 437,
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Lindane {continued)
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Lithium hydride

CASnumber ... ... ... ... ......... ... ..., 7580-67-8

NIOSHREL .......cooiiiiiiiiiiiin i, 0.025 mg/m® TWA

Current OSHAPEL ... .......................... 0.025 mg/m*® TWA

1988 OSHAPEL ........ ... ... ... . Sama as current PEL

A998 ACGIHTLY ... ... ... ............ 0.025 mg/m® TWA

Descriptionofsubstance ... _................... Odorless, off-white to gray, translucent, crystalline maes or white
powder.

LEL ... e e Noncombustible Solid

Originai {SCP}IDLM* . ..... ... .................. 55 mg/m® ["Note: "Effective” [DLH = 50 mg/m® ~— see discussion
below.}

Basls for original (SCPYIDLH .................... The chosen IDLH of 55 mg/m® is based on the statement by
Fatty [1963) that "animals exposed to 5 to 55 mg/m? for periods
up {o 4 hours experianced intense imitation, coughing and
sneezing, inflammation of the conjunctiva, partiafl sloughing of
mucosal epithelium of frachea, and some pulmonary
emphysema. No moraiity oceurmed (however) as a result of any
level of exposure [Spiegl et el. 1856]." Spiegl ot al. [1956],
however, found that 2 of 10 animals died from a 4-hour axposur
at 22 mg/m*; Spiegl et al. [1556] stated, though, that tha mortality
among rats, mbbits, guinea pigs, and mice exposed to levels of
fram 5 to 55 mg/m® for 1 day was kow and probably unrelated to
the exposure. A statement by ACGIH {1871] {i.e., that industrial
experience has shown that a reduction in atmospheric
concentration to 25 .g/m? is required to attain just a sneezing
level), indicates that 22 mg/m® is too low {0 be the IDLH.
Respirators have been selected on the basis of the assigned
protection factor afforded by sach device up to 2,000 x DSHA
PEL of 0.025 mg/m? {i.s., 50 mg/m?); only the "most protective”
respirators are permitted for use in concantrations axcesding
50 mg/m’.

Short-term sxposure guidelines . ................. None develdoped

ACUTE TOXICITY DATA

Lsthal concentration deta:

Adjusted 0.8-hr Derived
Speciew Referenca LCy LC,., Time LC {CF) value
Rat Spiegl ec al., 1%56 Llse: 22 mg/m* | ----- 4 hr 44 mg/m* (2.0} 4.4 mg/m*
Humandata ...................cooiiiiiiinnn, 1t has been recommended that 0.5 mg/m’® is the maximum

toleralie concantration for brief period of exposure [AlHA 1984).

Revised IDLH: 0.5 mg/m®
Basls for revised IDLH: The revised IDLH for lithium hydride /s 0.5 mg/m® based on acute inhalation toxicity data in
humans [AIHA 1984].

REFERENCES:

oy

ACGIH [1971]. Lithium hydride. n: Documentation of the Threshold Limit Values for Substances in Workroom Air, 3rd
edition. Cincinnati, OH: American Conference of Govermnmental indusirial Hygienists, p. 147,

AlHA [1964]. Lithium hydride. [n: Hygienic guide series. Akron, OH: American Indusirial Hygiene Association.

Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. li. Toxicology. New York, NY: Interscience
Publighers, Inc., p. 1070.

Spiegt CJ, Scoft JK, Steinhardt H, Leach LJ, Hodge HC {1856]. Acute inhalation toxicity of lithium hydride. AMA Arch
ind Health 14:488-470.
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CASmumber .............. ...,
NIOSHREL ......... ... ... . .

1988 QSHAPEL ........... .. ... ... ..
198348 ACGIHTLY ................ ... ...
Descriptionofsubstance . .. .. ...................
LEL{propans} .. .............iiiiiiniiininnenns
LEL(butane) ... ........cccuiiiienniennnnnnui.
Orginal (SCPYIDLH .. ..........................
Basis for original (SCF) IDLH

Short-twm exposure guidelines .. ................
ACUTE TOXICITY DATA

Animaldata ... ......... ... .. .. ...
Humandats ..................... ... ... e

L.P.G.

63476857

1,000 ppm {1,800 mg/m*) TWA

1,008 ppm (1,800 mg/m®) TWA

Same as current PEL

1,000 ppm (1,800 mg/m®) TWA

Caloress, noncorrosive, odorless gas when pure.

2.1% (10% LEL, 2,100 ppm)

1.8% (10% LEL, 1,800 ppm}

19,000 ppm {LEL]

Because propane is a simple asphyxiant, L.P.G. is also
considered to be a simple asphyxiant. L.P.G., therefore, does
not present an IDUH hazard at concantrations below ita lower
explosive limit (LEL). Tha chosen IDLH, based on the
“estimated” LEL for L.P.G. {18,000 ppm), is the concentration
above which only the “most prolective”™ respirators are permitted.
None developed

None relevant for use in determining the revised 1DLH.

At extremely high concentrations, L.P.G. may cause asphyxia by
oxygen displacement [Proctor et al. 1888]. Propane
concentrations of 100,000 ppm may cause dizziness within a few
minutea [Proclor et al. 1988].

Revisad IDLH: 2,000 ppm [LEL]

Basls for revised IDLH: Because L.P.G. may cause asphyxia [Proctor et al. 1988] at concentrations well above the
lower explosive limit (LEL), the revised IDLH for LP.G. is 2,000 ppm based strictly on safety considerations {j.e., being
about 10% of the LELs of 1.8% for butane and 2.1% for propane).

REFERENCE:

1. Proctor NH, Hughes JP, Fiachman ML [1988). Liquified petroleum gas. n: Chermcal hazards of the workplace. 2nd ed.
Philadelphia, PA: J.B. Lippincott Company, pp. 301, 420-421.
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Magnesium oxide fume

CAS nUmber ... .. ... .. 1308484
MIOSHREL ........... ... .. .. oo, The 19868 OSHA PEL may not be protective to workers.
CurrentOSHAPEL ............................. 15 mg/m® (total dust} TWA :
1989 OSHAPEL ... ... .. ... ... i, 10 mg/m?® (total dust) TWA
1993194 ACGIHTLY ... ... it 10 mg/m® (fotal dust) TWA
Descriptionofeubstance .. ... ................... Finely divided whits particulate dispersed in air.
L - Noncombustible Solid
Original (SCP)IDLR* .. ... ... ... . ... ... .... No Evidence [*Note: “Effective” IOLH = 7,500 mgim® — see
: discussion below.]
Basis for original (SCPYIDLH .. .................. The available toxicological data contain no evidencs of an IDLH

for magnesium oxide fume, because the symptoms of metal
furne fever would not impede escape or cause any imeversible
heafth effects within 30 minutes. For this draft technical
standard, therefore, rspirators have been selected on the basis
of the assigned protection factor afforded by each device.
However, for some particulate substances for which no evidence
of an IDLH exists, the determination of allowable respiratory
protection based on proiedlion faciors may result in the
assignment of respirators for concentrations that are not fikely to
be encountered in the occupational environment. Therefore, for
all such particulate substances it has been arbitrarity determined
thet only the "most pretective” respirators are permitied for usa in
concentrations exceading 500 x the OSHA PEL (500 » 15 mg/m®

is 7,500 mg/m?).
Short-term exposure guidelines . ................. None devekoped
ACUTE TOXICITY DATA
Animaldate ..... ... ... . .. ... e None relevant for use in determining the revised IDLH.
Humandata ...... ......... . ..cciiiiinnennnnn. Voluntears exposed to freshly generated fume at concentrations

ranging from 410 to 580 mg/m* experienced only slight
{unspecified) reactions [Drintker et al. 1927).

Revised IDLH: 750 mg/m®

Basis for revised IDLH: The revised IDLH for magnesium oxide furme is 750 mg/m® basad on acute inhafation toxicity
data in humans [Drinker at al. 1927].

REFERENCE:

1. Drinker P, Thomson RN, Finn JL [1827]. Melal fume fever. lil. The sffects of inhaling magnesium oxide fume. J ind Hyg
g:187-192.
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Malathion

CASNUMDET . ... ... ... i 121-75-5

NIOSHREL ..., 10 mg/m® TWA {skin]

Current OSHAPEL ....... ... ... .............. 15 mg/m* TWA [skin]

1889 OSHAPEL ... ... .. . 10 mg/m®* TWA [skin]

1993194 ACGIHTLY . ... ... ... ... ... ........ 10 mg/m* TWA [skin)

Descriptionofaubstance . . ... .................. Deap-brown ta yellow liquid with a gartic-like odor,
LBl . Unknawn

Qriginal {SCPYIDLH . ... ... . o e 5,000 mg/m?

Baeia for original {(SCP} IDLH Na useful data an acute inhalation toxicity are available an which
to base the IDLH for malathion. Tha chasen [DLH, therefore,
has been estimated from the statement by Stolman [1969] that

the acute oral LDy, valves for mice and rats range from 480 to

5,800 mg/kg.
Short-tarm axposure guidalines .. ................ Nane developed
ACUTE TOXICITY DATA
Lethal concantration data:
Adjusted 0.5-hr Derlved
Species Raference LCy LC.. Time LC (CF} value
cat Izmerov et al, 1982 [ = ==--- 10 mg/m 4 hr 20 mg/m* (2.0) 2.0 mg/m®
Rat Sapegin and Mikhailov 1986 84.6 mg/m* | ---~e 4 hr 169 mg/m* (2.0) 17 mg/m
Lethal dose data:
LD, LD,
Species Rafersnce Route { {mp/kg) | {mg/kg) Adjusted LD Derfvad value
Rat Izmercy et al. 1382 oral 290 | ----- 2,030 mg/m* 203 mg/m*
Mouge Izmerov et al. 1982 aral 190 f ----- 1,330 mg/mt 133 mg/m®
G. pig von Dozent et al. 1955 oral 570 | eeee- 3,930 mg/fe’ 39% mg/m’
Humandata ... ........ ... iiiiiiiiiiininnnn Workers exposed 1o inftial concentrations up to 85 mg/m? for

1 hour (that may have declined rapidly) over 42 consecutive
days suffered no adverse effects [Golzr 1958]. Workers exposed
to concantrations that peaked at 56 mg/m" and averaged

3.3 mg/m? for § hours had normal cholinesterase lavels [Culver
etal. 1958]. A lethal oral dose of 248 to 471 mg/kg has been
reported [Farago 1887; Jusic and Milic 1978). [Note: An oral
dose of 246 to 471 mg/kg is equivalent to a 70-kg worker baing
axposed to about 11,500 to 22,100 mg/m® for 30 minutes,
assuming a breathing rate of 50 fiters per minute and 100%
absarption. |

Ravisad IDLH: 250 mg/m?®
Basis for revised iDLH; The revised IDLH for matathion is 250 mg/m” based on acute toxicity data in humans [Farage
1B87; Golz 1859; Jusic and Milic 18978].

REFERENCES:

4. Culver D, Caplan P, Batchelor GS [1856]. Study of human exposure during asrasol application of malathion and
chiorthion. AMA Arch Ind Health 13:37-50.

2. Farago A [19687]. Fatal, suicidal malathion poisonings. Arch Toxiked 23:11-18 {in German).

3. Golr HH [1959]. Controlled human axposures to matathion aerosals. AMA Arch Ind Health 19:516-523.
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Malathion {continued)
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Arch Environ Health 33:240-243.

. Sapegin OE, Mikhailov VV [1886]. Combined effect of carbophos, high tempereture and an excess of uttraviolet
radiation. Gig Sanit $1{3}.73-75 (in Russian) )
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thiophosphors#ureester. Arzneimittel-Forsehung {Drug Research) 5:628-630 (in German).
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Maleic anhydride

CASnumber ............. ... ... ... 108-316
NIOSHREL ........... ... i, 1 mg/m® {0.25 ppm) TWA
CurrentQSHAPEL . ... ... .. .................. 1 mg/m® {0.25 ppm}) TWA
1889 CSHAPEL ........... P N Same as current PEL
19931994 ACGIHTLY . ..............ovvriinen.. 1 mgim® (0.25 ppm) TWA
Descriptionofsubstance . . . .. _.................. Coioriess neles, white lumps, or pellets with an irritating,
choking odor,
I ] 1.4% {10% LEL, 1,400 ppm)}
Qrigimal (SCPYIDLH* . . ... .. ... i Unkrawn ["Note: “Effective” IDLH = 2,000 mg/m® — see

discussion beiow.}

Basis fororiginal (SCP}IDLH ... ................. No data on acute inhaiation toxicity data ars available on which

to base an |DLH for maleic anhydride, MCA [1974] reported that
it possesses (itthe acute systemic toxic properties, For thia draft
technical standand, therefore, the respirators have been selecied
on the basis of the assigned protection factor afforded by each
device up to 2,000 x the QOSHA PEL of 1 mg/m’ {i.e.,

2,000 mg/m?); anly the "most protective”™ respirators ams
permitted for use in concentrations exceeding 2,000 mg/m®.

Short-term exposure guideiines ... ... ... .. ... ... None developed
ACUTE TOXICITY DATA
Lethat dose data:
LDy LD,

Species Referenca Routs | {mg/kg) | (mgkg) | Adjusted LD Derived vaiue
Mounse Berzin 196% oxal 465 | ----- 31,285 mg/m? 326 mg/m?
Rat Berzin 196% oral 450 | ----- 5,850 mg/m? 59% mg/m*
Rabbit Izmerov et al. 1982 oral 475 | ----- 6,125 mg/m* 613 mg/m?
g. pig Izmerov et al. 1982 oral 390 | ees-- 2,730 mg/mt 273 mg/m?
Rat NCI 1974 oral 400 | e-ces 2,800 mg/m? 280 mg/o’
Humandeta . .......................c..oiinn. In volunteers, B {o B mg/m® caueed nasal imitation within

1 minute and ocular imitation afler 15 to 20 minutes [Gerveis
1967]. In anothar study, concentrations of 10 mg/m® and higher
were found {o be sxtremely imitaling [(HFA 1569].

Revised IDLH: 10 mg/m®
Basis for revised IDLH: The revised IDLH for malsic anhydride is 10 mgy/m® basad on acute inhalation toxicity data in
volunteers [IHFA 19881

REFERENCES:
1. Berzin VI [1989]. Combined action of dinil and maleic anhydride on the organism. Gig Tr Prof Zabol 73(4):42-44 {in
Russian).
2. Gervais P [1987). L'asthme dana Findusiries des matieres plastiques. Connaissanca des Plaatiques 7:21 (in French).
[Abstract in Chem Abstr {1987); 88(4).8043]. [From ACGIH [1981]. Maleic anhydride. in: Documeniabion of the
threshold [imit values and biclogical exposure indices. 6th ed. Cincinnati, OH: American Confersnca of Governmentat

Industrial Hygienists, pp. 874-875.]

3. IHFA [1988]. Central data repository project. Pittaburgh, PA; ndustdal Hygiene Foundation of Amarica, Inc. [From
ACGIH [1981}. Maleic anhydride. I: Documeniation of the threshold limit values and biglogical exposure indices. Bth
ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, pp. B74-875.]

4. lzmerov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric parametsrs of industrial taxic chemicals under single
exposure. Moscow, Russia: Cenire of [ntemational Projects. GKNT, p. 78.

5. MCA [1974]. Chemicai safety data sheet sd-88: properties and essential information for safe handling and use of maleic
anhydride. Washington, DC. Manufacturing Chemists Association, p. 1-13.

€. NC1[1974]. Memorandum. interagency Collaborative Group on Environmeral Carcinogens, National Cancer Institute,
June 17, 1974,
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Manganese compounds {as Mn)

CASnumber ... ... ... . ...... ... ... .. ... 7438-96-5 (Matah
NIOSHREL .. ... ... ... ... .. . . 1 mg/m* TWA, 3 mg/m® STEL
CurrentOSHAPEL ........... ... ... ... ........ 5 mg/m® CEILING
1808 Q8SHAPEL ......... ... ... Same as current PEL
199319 ACGIHTLY . ......................... 5 mg/m® TWA
Descriptionofsubstance . . ...................... Varies '
Orginal (SCP)IDLH* .. .....................caet. No Evidence [*Note: “Effective” IDLH = 10,000 mg Mn/m* - see
discussion befow.]
Basis for original (SCPYIDLH .................... The available toxicological data do not indicate that exposure to
a high concentration of manganesa could impede escape within
30 minutes. For this draft technical standard, therefore,
respirators have been assigned on the basis of the assigned
protection factor afforded by each davice up to
2,000 x the OSHA PEL (2,000 x 5 mp Mn/m® is
10,000 mg Mn/m®; only the "most protective” respirators are
permitted for use in concentrations exceeding
10,000 mg Mn/mY).
Short-term sxposurs guidelines ... .. ............. None developed
AGUTE TOXICITY DATA
Lethal doss data:
LDy LD,
Species Reference Routs | (mg/Xkg) | (mg/kg) Adjusted LD Darived vaiue
Mn
Rat Marhold 1572 sral %000 3 ----- 63,000 mg Mn/m’ | §,300 mg Mn/m’
MnCH0, :
Rat Marhold 1977 oral 2,540 | ----- €,586 mg Mn/m’ £59 mg Mn/m’
MnCcl,
Mouse Gupta =t al. 1981 oral 1,718 | ----- 5,282 mg Mn/m* 528 mg Mn/m’
Humandata . ........... ... ... i i Chronic exposures to workers averaging 47 mg/m’ caused

manganesa poiscning, while no cases occurred a1 exposures
less than 30 mg/m® [Flinn et al. 1940]. Chronic exposure to
concantrations averaging 210 mg/m® hava been associated with
pneumonia [Uloyd-Davies 1845). Workers chronicalty exposed
to concentrations of manganese dust averaging 20 mg/m?®
showed signs of manganism [Smyth st al. 1973].

Revissd IDLH: 500 mg Mn/m?®
Basis for revissd IDLH: The revised IDLH for manganese is 500 mg Mn/m® based on acute inhalation toxicity data in
animals [Gupta et al. 1881}. This may ba a conservative valus dus to the [ack of relevant acute toxicity data for workers.

REFERENCES:

1. Flinn RH, Neal PA, Reinhart WH, Dallaville JM, Fulton WB, Dooley AE [1840]. Chronic manganese poisoning in an
ore-crushing mill. Public Health Bulletin 247:1-77,

2. Guple PK, Murthy RC, Chandra S5V [1881). Toxicity of endosulfan and manganese chioride: cumulative toxicity rating.
Toxicol Lett 7:221-227.
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Mercury compounds [except {organo) alkyls] {as Hg)

CASNUMbBOr .. ... . i 7430-97-§ {Metal)
MIOSHREL ..ot Hy Vapor. 0.05 mg/m® TWA [skin};
Other: 0.1 mg/m® CEILING [skin]
CurmmentOSHAPEL ........ ... . ... ... . ...... 0.1 mg/im® CEILING
1909 0SHAPEL ...... ... Hg Vapor: 0.05 mg/m?® CEILING {skin};
: Other non-alky! compounds: 0.1 mg/m?* CEILING [skin]
19931984 ACGIHTLY ... .. ... ................ Hg Vapor: 0.05 mg/m® TWA [skin];
Aryl & inorganic compounds: 0.1 mg/m® TWA [skin]
Descriptiocnofsubstance . . ... ... .. ... ..., Yaries
Orginal {SCPYIDLH ......... ... ... ... ... ...... 28 mg Hg/m*
Basls for original {SCPYIDLH . ........ . ... ....... The chosen [DLH is based on the siatemaent by Patty [1963] and

AIHA [1966] that "severs damage haa been produced in the
kidneys, liver, brain, hear, lungs, and colon of rabbits exposed
for a gingle 4-hour period to mercury vapor at an average
concentration of 28.8 mg/m®; mild damage to most of these
argans occurred from 1 hour of exposure [Ashe et al. 1853)."

Exieting short-tarm sxposure guidelines . .......... National Research Cauncil [NRC 1584] Ememency Exposure
Guidance Levels {(EEGLs):

24-hour EEGL: 0.2 mg/m®
ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derived
Species Reference LCy Lc., Time LC (CF) valus
Hg
Rabbit |Ashe st al. 2353 |  see-- 29 mg/m’ | 30 hr | 113 mg Hg/m' (3.%1} | 11 mg Hg/a’
Lathal dose data:
LDy, LD,
Species Refarenca Routa | {mg/kg) | {(mg/kg} Adjusted LD Derived value
Hg,Cl,
Rat Worthing 1991 oral 210 | --eee 1,250 mg Hy/m* 125 mg Hg/m*
HgCL,H,H
Rat Trakhtenberg et al. 1581 oral B | ----- 482 mg Hg/m* 48 mg Hg/m*
Mouse Trakhtenbery et al. 1581 oral &8 [ ----- 381 mg Hg/m® 3g mg Hg/m
Otheranimaldata ................ooiniiinnann Severs damage has been produced in the kidneys, lungs, and
colon of rabbits exposed for a single 4-hour period to mercury
vapor at an average of 28.8 mg/m”; mikl damage to most of the
organs occurmed after 1 hour of exposure [Ashe et al. 1953).
Humandata ... ... ... .ciiiiiiiiiiiraiiiniis None relevant for usa in determining the revised IDLH.

Revised IDLH: 10 mg Hg/n?
Basls for revissd [DLH; The revised IDLH for mercury compounds [axcapt mercury (organo) alkyls] is 10 mg Hg/m?
basad on acute inhalation toxicity data in animals [Ashe et al. 19533,
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Mercury compounds [except (organo) alkyls] (as Hg) (continued)

REFERENCES:

1. AIHAT1966]. Mercury and its inarganic compounds {revised 1968). In: Hygienic guide series. Am Ind Hyg Assoc J
27.310-313.

2. Ashe WF, Largent EJ, Dutra FR, Hubbard DM, Blackstone M [1953]. Behavior of mercury in the animal organism
{following inhalation. AMA Arch Ind Hyg Occup Med 7:23-24.
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Publishers, Inc., p. 1004,
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6. Worthing CR, ed. [1891]. Mercurous chioride. In: The pesticide manual. A world compendium, 9th ed. Famham,
Surrey, United Kingdom: The British Crop Protection Council, p. 552.
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Mercury {organo) alkyl compounds {(as Hg)

CASnumber ... ... ... ... ... .. ... Varies

NIOSHREL ..... ... .. i 0.01 mg/m® TWA, 0.03 mg/m® STEL {skin]

Current QSHAPEL ................. ... ......... 0.4 mg/m? TWA, 0.04 mg/m® CEILING

1988 OSHAPEL ... ... ... .. .. 0.01 mg/m® TWA, 0.03 mg/n® STEL {skin]

1991984 ACGIHTLY . ............... ... ... ... 0.01 mg/m? TWA, 0.03 mgym?® STEL [skin]
Descriptionofsubstance . ....................... Varigs

Orgnal {(SCPYIDLK ....... ... ... .. ... it 10 mg Hg/m®

Basis for ordginal (SCPYIDLH .................... The chosen !IDUH is based on the statemant by ACGIH [1871]

that mica died within 3 to 5 houra at 10 to 30 mg/m® organic
marcury [Trakhtenberg 1950]. The chosern IDLH seems
reasonable because NIOSH [1976] cited a mouse intraperitoneal
LD, for dipropylmercury of 2 mg/kg [NRC 1952]. If the IDLH
were estimated from this information, a value of 14 mg/m® would

be obtained.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr Derived valus
Species Refarence LCw LC,, Time LC (CF}
HgC.H;q
Rat Russkykh and 258 mgfmt|  ----- ? ? ?
Frolova 1373
Mzusge Russkykh and 9l my/m’| ----- ? ? ?
Froclova 1373
Hg (organo)
alkyl
NouBe Trakhtenberg 1950 | ----- 10-30 mg/m* | 3 Br | 186-54 my Hg/m* (1.8) | 1.8-5.4 mg Hg/m?
Mouse Trakhtenberg 1958 | ----- 10-30 mg/m* | 5§ hr | 22-25 my Hg/m* (2.2) | 2.2-2.6 mg Hg/w’
Lethal dose data:
LDy LD,
Species Referancas Route | {mgXkg) | {mokg: Adjusted LD Derived vaiue
cha":e
Rat Izmerov et al. 1982 oral 51 ] ---ee 278 wg Hg/m® 28 mg Hg/m
Mouse Izmerov et al. 1982 oral 4 F ----- 240 mg Hg/m* 24 mg Hg/m
HgC.H.O,
Rat Grin et al. 1%73 oral 0.9 | ~er-- iBG  mg Hg/m' 18 my Hg/m?
Houma Grin et al. 1973 cral 23.% | ----- W5 mg Hg/m' 11 mg Hg/=’
chl“llol
Rat Prear 1969 oxal 206 ] eee-- 742 mg Hg/e? 74 mg Hg/m®
HgC.H,,
Mouse NRC 1952 i.p. | ----- 1.9 9.3 my Hg/m* 0.9 mg Hg/m
Mumandata .......... ... .. ... Deaths have resulied from 3 months exposure to diethyl mercury

at an estimated concantration of 1 mg/m?® [Hill 1543]. The lethal
dose of methyl mencury is estimated to be 200 my, with
parasthesia of the hands, feet, and mouth occurring at a total
body burden of 40 mg {Bakir et al. 1973]. [Note: An oral dose of
200 mg of methyl mercury is equivalent to a worker being
exposed to about 125 mg Hg/m? for 30 minutes, assuming a
breathing rate of 50 iiters per minute and 100% absorption.]
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Mercury {(organo) atkyl compounds {as Hg) (continued)

Revised IDLH: 2 mg Hg/m®

Basis for revised IDLH: The revised IDLH for mercury (organo) alkyl compounds is 2 mg Hg/m? based on acute toxicity
data in humans [Bakir et al. 1873; Hill 1843] and animals {Trakhtenberg 1850).

REFERENCES:

1
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ACGIH {1971]. Mercury {(alkyl compounds). In: Decumantation of the threshold limit values for substances in workroom
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Grin NV, Ezmachenko AB, Govozunova NN, Tepukina LA {1973]. Prognosis of the safe concantrations of some soluble
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exposure. Moscow, Russia: Centre of Intemational Projecls, GKNT, p. 52,
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Trakhtenbarg IM [1950]. The toxicity of vapors of organic mercury compounds (sthyimercuric phosphate and
elhyimercuric chloride) in acute and chronic intoxication (exparimental data). Gig Sanit 6:13-17 (tanslated).
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Mesityl oxide

CASNUMbeY ... ..o 144-79-7

NIOSHREL ....... ... . iiiiiiiiiannnns 10 ppm {40 mg/m®) TWA

Curent OSHAPEL ............ ... .............. 25 ppm (100 mg/m?) TWA

1989 0SHAPEL ........... ... . ... ..., 15 ppm (60 mg/m®) TWA, 25 ppm {100 mg/m*) STEL

19931984 ACGIHTLY ... ... . ... ... ... 15 ppm (60 mg/m®} TWA, 25 ppm {100 mg/m*) STEL

Descriptionofsubstance . . ...................... Qily, colorleas to light-yellow liquid with a peppermint- or
honey-like ador.

LEL .. 1.4% (10% LEL, 1,400 ppm)

Original {SCPYIDLH . ...... ... ... . ... .......... 5,000 ppm

Basis forordginal {SCP}IDLH .................... The chosen JDLH is based on the statement by Patty [1963] that
5,000 ppm might be dangerous to [ife in 30 1o 60 minutes [Smyth
at al. 1542).

Short-term exposure guidelines . ................. None developad

ACUTE TOXICITY DATA

Lathal concantration data:

Adjusted 0.5-hr Derived

Specles Reference LCy LG, Time LC {CF) value
Rat Carpanter et al. 1943 1,000 mg/mt] ----- 4 hr 2,000 ppm {2.0) 200 ppm
Rat Izmercov et al. 1982 9,000 mg/m'] ---e- 4 hr 18,000 ppm (2.0} 1,800 ppm
Kcouss Izmarov et al. 1982 10,000 mg/m']| ----- 2 hr 16,000 ppm (1.6} 1,600 ppm
G. pig Specht at al. 1940 2,600 mg/m?] ----- T hr 4,800 ppm (2.4} 4B0 ppm

Lathal dose data:
LDy LD,

Species Reference Route | (mgkg) | {mgkg) Adjusted LD Derived valus
Rat Hann and Jansen 1374 oral L,12¢ | ----- 1,922 ppm 192 ppm
Rabbit Hann and Jansen 1974 oral 1,000 | ----- 1,716 ppm 172 ppm
Mouse Izmerov et al. 1982 aral TG | e---- 1,218 ppm 122 ppm

Humandata ....... e et The probeble response to 100 ppm was predicied to be eye and

mucous mambrane imitation, difficulty breathing, headache, and
vartigo [Shell 1857]. 1t has been stated that 5,000 ppm might ba
dangerous to Hfe in 30 to 60 minutes [Smyth et at. 1942).

Revised IDLH: 1,400 ppm [LEL]

Basis for revised IDLH: Based on health considerations and acute inhalation toxicity data in humans [Smyth et al. 1842],
a value of about 4,000 ppm would have been appropriate for mesityl oxide. Howswer, the revised [DLH for mesity! oxide is
1,400 ppm based strictty on safety considerations {i.e., being 10% of the lower axplosive iimit of 1.4%).

REFERENCES:

1. Camenter CP, Smyth HF Jr, Pozzam uc 1949 The assay of acu'ls vapor toxicity, and the grading and interpretation of
results on 98 chemical compau Jin oxicol 31’(5‘
Hann W, Jansen PA [1974]. Water quahty aractensttcs of hazardous materials. Vois. 1-4. Collega Station, TX:
Texas A & M University, Civil Eng meennga Bepartment, Environmental Engineering Division.
Izmerov NF, Sanotsky 1V, Sidorov KK [1882]. Toxicometric parametemo industnal toxic chemicals under single
eXpOSUry. Moscow, Russia: Centrs of (ntemationai Projects, GKNT, Q/
gab };'A “{ [19631[7§18dusma1 hygiena and toxicology. 2nd rev. ed. Vol. fl, Toxicology. Mew Yark, NY: Interscience
ublishers, inc., p.
Shell 1195 Mesﬂyl oxide: safety data shaet SC:57-105. New York, NY: Shall Chemical Corperation, pp. 1-3.
Sm r, Seaton J, Fischer L [1642]. Re nse of guinea pigs and rats to repeated inhalation of vapors of mesityt
oxi and 1so horgne. J Ind l-l oxicol 24( .‘3?:0
t H, Milter JW, Valaer PJ ayers RR {1
NIH Bulletin 176:1-66.

L

]. Acute responsa of guinea pigs to the inhalation of kelone vapors.
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Methoxychlor

CASnumber .............. ... ... ... 72-43-5

RIOSHREL ............. ... it Hone established; NIOSH considers methoxychlor to be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1290

CurrentOSHAPEL ............................. 15 mg/m® TWA

1989 0SHAPEL ............. ... ... 0o 10 mg/m® TWA

19931984 ACGIHTLY .......... ... ... ... 10 mg/m® TWA

Descripticnofsubetance ........................ Colorless to light-yeliow crystals with a slight, fruity odor.

LEL . e Unknown

Orginal (SCPYIDLH* . . ............ ... ........ No Evidence ["Note: "Effective” IDLH = 7,500 mg/m® — see
discussion below.]

Basis for origina! (SCP)IDLH .................... ACGIH [1671] stated that methoxychlor has a very low toxicity.
The available toxicological data indicate that an acule exposure
to a high concentration of methoxychlor would not result in death
or in any imeversible haalth effects. For this drafl technical
standard, therefore, respirators have been selected on the basis
of the assigned protection facior afforded by each device,
Howsver, for some particulate substances for which no evidence
of an IDLH exists, the detarmination of allowable respiratory
protection based on protection factors may result in the
assignment of respirators for concentrations that are not likely to
be encountered in the occupational anvironment, Therefore, for
all such particulate substances, it has been arbitrarity determined
that only the "most protective” mspirators are parmitted for usa in
concentrations axceeding 500 = the OSHA PEL (500 * 15 mg/m®

: is 7,500 mg/m®?).

Short-term exposure guidelines . ................. None developed

ACUTE TOXICITY DATA,

Lothsl dose data:

LDg LD,

Species Reference Route | {mgXkg) | (mg/kg) Adjusted LD Derived value
Rat CoC 1956 oral 5,000 { --+a- 35,000 mg/m’ 3,500 mg/m’
Mouge Coats ot al. 1977 cral 1,900 | ----- 7,000 mg/m! 700 mg/m?
Rabbit Kenaga and Morgah 1978 oral »6,000 | ----= >42,000 mg/m’ >4,200 og/m?

Human data . .......... 0 iiiiiiiiarsnraaaannn It has been reported that 8,430 mg/kg is the estimated fatal oral

dose [AAPCO 1066]. [Note: An oral dose of 6,430 mgkg is
equivalent to a worker being exposad ta about 300,000 mg/m®
for 30 minutes, assuming a breathing rate of 50 liters per minute
and 100% mbaorption ]

Revised IDLH: 5,000 mg/m?

Basis for revised IDLH: The available toxicological data contain no evidenca that an sate exposure to a high
concentration of methoxychior would impede escape or cause any imeversible heatth effects within 30 minutes. However,
the revised IDLH for methoxychior I8 5,000 mg/m! based on being 500 imes the OSHA PEL of 10 mg/m® (S00 is an
assigned protection factor for respirators and was used arbitrarily during the Standards Completion Program for deciding
when the “mast protective™ respirators should be used for particulates). [Note: NIOSH recommends as pert of its
carcinogen policy that the "most protective® respirators be womn for methoxychior at any detectable concentration.]
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Methoxychlor {continued}
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Methyl acetate

CASnumber ....... ... ... ... ... ... 79-20-9

NIOSHREL ... ... . .. i 200 ppm (610 mg/m?) TWA, 250 ppm (760 mg/m®*) STEL
CummentOSHAPEL ............................. 200 ppm {810 mg/m?) TWA

TOBBOSHAPEL ... ... ..., 200 ppm (810 mg/m?) TWA, 250 ppm (760 mg/m®) STEL
198399 ACGIMTLY ... ... ... ...l 200 ppm (608 mg/mY) TWA, 250 ppm (757 mg/m™) STEL
Descriptionof subetance . ... .. ... ............... Cotortess liquid with a fragrant, fruity odor.

LEL .. et 3.1% {10% LEL, 3,100 ppm)

Originat (SCPYIDLH ............................ 10,000 ppm

Basis for original (SCP}IDLH ........._.......... The chosen IDLH is based on an analogy with butyl acetate and

ethyl acetate which have IDLHs of 15,000 ppm.
Short-tsrm sxposure guidelines . ... .......... ... None deveioped
ACUTE TOQXICITY DATA

Lethal concentration data:

LC., LC, Adjusted 0.8-hr Derived
Species Reforence {ppm) {(ppm) Time LC (CF} value
Mouse Flury and Wirth 1833  } «e--- 11,03% 4« hr 22,078 ppm (2.0} 2,208 ppm
Cat Flury and Wirth 1%33 | ----- 21,753 1 hr §27,151 ppm (1.25) | 2,71% ppm
Rat Smyth et al. 1962 f =---- 32,000 4 hr | 64,000 ppm (2.0) §,400 ppm
Lethal dose deta:
LD, Lo,
Species Refersnce Route | (mgkg) | (mghg) Adjusted LD Darived valua
Rakbbit ®unch 1%72 oral 3,700 | ----- 8,409 ppm A41 ppm
Mumandets ................ccoviiirinrenrireas i has been reported that concentrations of 10,000 ppm for a
short time caused iritation which persisted after exposure
stopped [Clayton and Claytion 1881).

Revised IDLH: 3,143 ppm [LEL)

Basis for revised IDLH: Besed on health considerations and acute inhalation toxicity date in humans (Clayton and
Clayton 1981), the original vaiue of aboul 10,000 ppm would have been appropriate for methyl acetate. However, the
reviged IDLH for methyl acetate is 3,100 ppm based strictly on safety considerations (i.e., being 10% of the lower
explosive limit of 3.1%).

REFERENCES:

1. Glayton GD, Clayton FE, eds. [1881]. Patty’s industrial hygiene and toxicology. 3rd rev. ed. Vol. 2A. Toxicology. New
York, NY: John Wiley & Sons, Inc., p. 2272,

2. Flury F, Wirth W [1833]. Zur toxikologie der iSsunigsmittel (Verschieden estar, acston, methylalkohol). Arch
Gewarbepath Gewsrbeiryg 5.1-80 (in German).

3. Munch JC {1872]. Aliphalic alcohols and alkyl asters: narcotic and lethal polencies to tadpoles and to rabbits. Ind Med
Surg 41:31-33,

4. Smyih HF Jr, Carpenter CP, Whil CS, Pozzani UC, Striegel JA [1862]. Range-finding toxicity data: kist V1. Am Ind Hyg
Assoc J 23:85.107.
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Methyl acetylene

CASnumber ......... .. . ... .. ... 74-99-7

NIOSHREL .......... ... irrnennn. 1,000 ppm (1,850 mg/m?) TWA

Current OSHAPEL ............................. 1,000 ppm (1,850 mg/m®} TWA

1989 OSHAPEL ............ ... ... Same as current PEL

19931994 ACGIHTLY ... ..., v 1,000 ppm (1,640 mg/m?) TWA

Descriptionofesubstance . . ...................... Colorless gas with a sweet odor.

LB e e 1.7% {10% LEL, 1,700 ppm)

Orginal (SCPYIDLH . ......... ... ot 15,000 ppm [LEL]

Basia fororginal(SCPJIDLH .................... The chosen IDLH is based on the lower explosive limit (LEL) of
17,000 ppm rounded down to 15,000 ppm.

Short-term exposure guidelines ... .. ... ... .. None developed

ACUTE TOXICITY DATA

Animaidata ............ ... ..ol Nona relevant for use in determining the revisad IDLH.

Humandsta .............._.................... It has been stated that methyl acetyiene appears to be a general

anesthatic with comparatively low toxicity [ACGIH 1881].

Revised IDLH: 1,700 ppm (LEL]
Basis for revised IDLH: Since methyl acetylene appears to have relatively low toxicity [ACGIH 1821], the revised 1DLH
i1 1,700 ppm based strictly on safety considerations (i.e., being 10% of the iowear explosive fimil of 1.7%).

REFERENCE:

1. ACGIH [1881). Methyl acetylene. In: Documemtation of the threshold limit values and biological exposure indices. Sth
ed. Cincinnati, OH: American Conference of Govemmantel Industrial Hygienists, p. 928,
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Methy! acetylene-propadiene mixture (MAPP)

CASnumber ....... .. ... ... ... ... i 58355-75-B

NIOSHREL ........ ... ... .. i, 1,000 ppm (1,800 mg/m®) TWA,
1,250 ppm (2,250 mg/m®) STEL

CurmentOSHAPEL ............................. 1,000 ppm {1,800 mg/m?* TWA

1889 QSHAPEL ... ... ... ... .. ... 1,000 ppm {1,800 mg/m™) TWA,
1,250 ppm {2,250 mg/m®} STEL

19931084 ACGIHTLY ... ... .................. 1,000 ppm {1,640 mg/m*) TWA,
1,250 ppm (2,050 mgin} STEL

Descriptionofeubetance .. ... ... .. ... ........... Coloriess gas with & strong, characianisiic, fout odor,

LEL . e 3.4% {10% LEL, 3,400 ppm)

Original {SCPYIDLH ............................ 15,000 ppm

Basis fororiginal (SCP}IDLH .................... Because the TLV for a methyl acetylene-propadiene mixture has
been sst by anaiogy ta methyl acetylene [ACGIH 1971], the
chasen IDLH is also sef by analogy with methyl acetylene which
has an IDLH of 15,000 ppm.

Short-term sxposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Animatorhumandata . ......................... None relevant for use in datermining the revised IDLH.

Otherdata ... .......... ...t The Ametcan Conferenca of Govemmental industrial Hygienists

TLV for a methyl acetylene-propadiene mixture (MAPP) is based
on an aralogy 1o methyl acetylens [ACGIH 1881).

Ravised IDLH: 3,400 ppm [LEL]

Basis for revised IDLH: Since a methy) acetyiene-propadiene midure appears fo have relatively low toxicity, and based
on an analogy 1o methy! acetylena [ACGIH 1981], the revised IDLH is 3,400 ppm based strictly on safety considerations
{i.8., being 10% of the jower explosive limit of 3.4%).

REFERENCES:

1. ACGIH [1971]. Methy! acstylene-propadiene mixture {MAFP). In: Documentation of the threshold limit values for
substancas in workroom air. 3rd ed. Cincinnati, OH: American Comference of Gavernmental Industrial Hygienists,
p. 154,

2. ACGIM {1881]. Methy! acetylene-propadiena mixture. In: Documentation of the threshold limit values and biclogical
exposure indices. &th ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, p. 830.
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Methyl acrylate

CASnUMbBEr . ... .. ... . e, 98-33-3

NIOSHREL ..............coiiiiieii i, 10 ppm {35 ma/m®) TWA [skin]
CurrentOSHAPEL ............................. 10 ppm {35 mg/m®) TWA [skin]
1988 OSHAPEL ... ....._ . ................... Same as current PEL

19931984 ACGHTLY ... ... .................. 10 ppm (35 mg/m®} TWA [skin]
Descripion of subetance . .. ... ................ " Colodess liquid with an acrid odor.
LEL ..ottt 2.8% (10% LEL, 2,800 ppm)
Orginal (SCPYIDLH ... ... ... ... ... e 1,000 ppm

Baeie for original (SCPYIDLH . ................... The chosan IDLH is based on the rat 4-hour LC,, of 1,000 ppm

in which 3 of 6 rata died [Smyth and Carpenter 1848 cited by

Patty 1963).

Short-torm exposure guidelines . ... ... ... ... .. None developed
ACUTE TOXICITY DATA
Lethal concentration data:

LCy, LC. Adjustad 0.5-hr Derlvad

Species Referancs {ppm) {ppm) Tims LC (CF) value

Mouse Lomcncva and ¥limova 1%79 3,875 | -e--- ? ? ?
Ratc Cherly and Tanaey 1585 1,350 | ----- 4 hr 2,700 ppm (2.0) 270 ppm
Rat Seryth and Carpenter 1348 1,900 | ----- 4 hr 2,000 ppm (2.0 200 ppm
Rabbit Tresn et al. 1949 2,522 | ----- 1 hr 3,153 ppm {1.2%) 315 ppm
Ctheranimaldata ... .......... . ... ... Rats exposed 4 hours per day, 5 days per week at 110 ppm for a

total of 32 exposures hed aye discondort at the start of the
investigation, but no overt signs of respiratory distress or other
manifestations of toxicity wers recorded [Obarty and Tansey
1985)].

Humandata .. ................................. None relavant for usa in determining the revised IDLH.

Revised IDLH: 250 ppm
Basis for revised IDLH: The revised IDLH for mathy! acrylats is 250 ppm based on acute inhalation data in animals
[Oberly and Tansey 1985; Smyth and Carpenter 1948; Treon at al. 1949].
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Methylal

CAS nUMber . ... e 108-87-5

NIOSHREL ...... ... . 1,000 ppm {3,100 mg/m*) TWA

Curremt OSHAPEL ................ ............. 1,000 ppra {3,100 mg/m®) TWA

1988 OSHAPEL ... ... .. i Some as currant PEL

19931904 ACGIHTLY .......................... 1,000 ppm {3,110 mg/m™) TWA

Destriptionof substance . .. ... ... .. .. ......... Colorless liquid with a chioroform-like odor.

LEL . e e 2.2% {10% LEL, 2,200 ppm)

Original {(SCP}IDLH . ..................0cott 15,000 ppm [LEL]

Basle for original {(SCP}IDLH ... ................ Fatty [1963] reported that Weaver et al. [1851] noted onlty minor

irritation in 50 mice that received ffteen 7-hour axposures 1o
11,000 ppm and that 8 of 50 mica died after filteen 7-hour
exposures to 18,000 ppm. Because the data indicate that
acutaely toxic effects occur only above the lower explosive limit
{LEL) of 16,000 ppm, the IDLH is basad on the LEL rounded
dowm {o 15,000 ppm. This is the concentration above which only
the "most protective™ respirators are permitted.

Short-term axpoaure guideiines ... ............... None developed

ACUTE TOXICITY DATA

Lethal concantration deta:

tCy LC., Adjusted 0.5-hr Derived
Species Referance {ppm) {ppm) Tims LC {CF} value
Mouss Marhold 1986 18,000 | ----- 7 hr 43,291 ppm (2.4} | 4,329 ppm
Rat NPIRI 1974 15,000 | ----- ? 7 ?
Mouse Weaver st al, 1951 18,354 | -v--- 7 hr 44,050 ppm (2.4} 4,405 ppm
Lethai dose data:
Species Raference Route | (mg/kg) | {(mokg) Adjusted LD Derlved value
Rabbit Knoefel et al. 1932 aral 5,708 | ----- 12,644 ppm 1,264 ppm
Otheranimaldata .. ........ ... ... ... oot (n one study, the "no effect” levels were determined io bs 2,810
and 8,450 ppm in raty and guinea pigs, respectively [Price et al.
1978]. Fifteen 7-hour axposures io 11,000 ppm caused only
minor irritation in 50 mica [Weaver at al. 1851].
Humandeta ............. .o, Methylal has been used as an anesthetic in surgery [ACGIH

1901].

Revised IDLH: 2,200 ppm [LEL}

Basis for revised IDLH: Based on health considerations and acute inhalation taxicity daia in humans [ACGIH 1901] and
animals [Price ot al. 1978; Weaver ot al. 1851], a value of about 10,000 ppm wouid have been appropriate for methylal.
However, the revised IDLH for methylal is 2,200 ppm based strictly on safety considerations (1.e., being 10% of the lower
axplosive limit of 2.2%).

REFERENCES:

1. ACGIH [1991]. Methylal. In: Documentation of the threshold limit values and biclogical exposure indicas. 6th ed.
Cinginnati, OH: Amercan Conferance of Govemnmantat Industrial Hygienists, pp. 937-838. _

2. Knoefal PK, Lonergan L, Leake CD [1532). Biochemorphic rspects of paraldehyde and cartain acetals. Proc Soc Exp
Biol Med 29:730-732.

3. Marhold J [1886]. Prehled Prumysiove Toxikologie, Organicke Latky. Prague, Czechoslovakia: Avicsnum, p. 258 {in
Czechoslovakian).
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Methylal (continued)
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Methyl alcohol

CASnumber .............. ..ot 67-56-1

NIOSHREL ........... ... ... . 200 ppm (260 mg/m®) TWA, 250 ppm (325 mg/m?) STEL [skin]
CurrentOSHAPEL .. ... ... ..., 200 ppm (260 mg/m® TWA

1993 0SHAPEL ... ... .. i 200 ppm (260 mg/m®} TWA, 250 ppm (325 mg/m™) STEL [skin]
19901984 ACGIHTLY ... ... ... .. .. ... ... ... 200 ppm (262 mg/m™) TWA, 250 ppm (328 mg/m®) STEL {skin]
Description ofsubstance . ... .................... Coiorless liquid with a characteristic pungent odor.
R 6.0% (10% LEL, 6,000 ppm)

Orginat (SCP}IDLH ................ ..o ... 25,000 ppm

Basis for original (SCP}IDLH .................... The chosen IDLH s based on the statement by Patty [1963] that

it probably would be dangerous for man to be exposed {o the
vapors of methy! alcohel in concentrations of the order of 30,000
1o 50,000 ppm for as much as 30 to 60 minures.

Existing short-term exposure guidelines . .......... National Research Council [NRC 1885] Emergency Exposura
Guidancs Levels (EEGLs):

10-min EEGL: 800 ppm

30-min EEGL: 400 ppm

1-hour EEGL: 200 ppm

24-hour EEGL: 10 ppm
A_CUTE TOXICITY DATA

Lethal concentration data:

LCy LG, Adjusted 0.5-hr Derived
Species Reference (ppm} {ppm} Time LC (CF) valus
cat Flury and Wirth 2933 | ----- 33,082 § hr 76,050 ppm (2.3} | 7.609 ppm
Mouse Izmerov et al. 1%82 = | ----- 37,594 2 hr 69,150 ppa (1.6} 6,015 ppm
Rat NPIRI 1974 64,000 | eewe- 4 hr | 128,000 ppm {2.0} | 12,800 ppm
Lathal dose data:
LDy LD,

Species Referance Route ! ({mg/kg) { (mg/kg) Adjusted LD Derived vaiue
Rat Laricnov and Broitman 1975 cral 5,628 | ----- 29,621 ppm 2,962 ppm
Mouse Smith and Taylor 1982 oral 7,300 ) ----- 38,421 ppa 3,B42 ppm
Rat Smyth et al. 1541 oral 12,888 | ----- 67,789 ppm 6,779 ppm
Rabbit WHO 1870 oral 14,200 | ----- 14,737 ppm 7,474 ppm
Otheranimal dats . .................. 0 oot RO,, {(mouse}, 41,514 ppm {Alarie 1881).
Humandata .........covvmeieinii it Two human shudies showed no effects at vapor concentrations

ranging from 160 to 1,000 ppm [McAllister 1954; MDOH 1837]. it
has been stated that it probably would be dangerous to be
sxposad lo concentrations of the order of 30,000 to 50,000 ppm
for as much as 30 to 80 minuies [Patty 1863]. [t has been
reporied that the lathal oral dose is between 143 and

6,422 mg/g [Arena 1870, Deichmann and Gerarde 1969; Handa
1963]. [Note: An oral dose of 143 to 6,422 mg/kg s equivalent
to a 70-kg worker being exposed to about 7,000 to 225,000 ppm
for 30 minutes, assuming @ braathing rate of 5C liters per minute
and 100% absorption.]

Revised 1DLH: 6,000 ppm

Basis for revised IDLH: The revised IDLH for methy! alcohol is 8,000 ppm based on acyte inhalation toxicity data in
animals [[zmerov et al. 1882). This may be a conservative value due to the lack of relevant acute toxicity data for workers
exposed to concentrations between 1,000 and 30,000 ppm. However, this value is also 10% of the lower explosive limit of
B%.
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Methyl alcohol (continued)
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Methylamine

CASnumber .............. ... ... ... 74.89-5
NIOSHREL ... ...oviiiiiiiniin i, 10 ppm (12 mg/m®) TWA
CurrentQSMAPEL ............................. 10 ppm {12 mg/m?} TWA
1989 OSHAPEL .............. ... ... i Same as current PEL
19038 ACGIHTLY ............. ..., 5 ppm (6.4 mg/m®) TWA, 15 ppm {18 mg/m®) STEL
Descriptionof substance ........................ Colorless gas with a fish- or ammonia-like odor.
0 4.9% {10% LEL, 4,900 ppm}
OAgnal{SCP)IDLH . ... . ... ... ..., 100 ppm
Bagis fororginal (SCPYIDLH . ... ................ The chosen IDLH is based on the severe respiratory tract
jrritation produced by methylamine. Daichmann and
Gerarda [1865] stated that inhalation of methylamine vapaors
{greater than 100 ppm) causes imitation of the nose and throat,
followed by violent sneezing, buming sensation of the throat,
coughing, constriction of the larynx and difficutty in breathing,
pulmenary congestion, and edema of the lungs.
Short-tarm exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy Le,, Adjusted 0.5-hr Derived
Species Refsrance {(ppm} {ppm) Time LC {CF) value
Housge Izmerov et al. 1982 1,960 | ----- 2 hr 2.977 ppm {1.6) 298 ppm
Humandata ............ ... i, It has been reportad that tansient imitation of the eyes, nose,

and throat has resulled from brief exposures to concentrations of
20 to 100 ppm: the odor was intolerabie at 100 to 500 ppm
[Clayton and Clayton 1881). Inhalation of methylamine vapars
{at concantrations greater than 100 ppm) has caused irritation of
the nose and throat, followed by violent gnsezing, buming
sensation of the throat, coughing, constriction of the Jarynx and
difficutty in breathing, puimonary congestion, and edema of the
lungs [Creichmann and Gerarde 1866}

Revisad IDLH: 100 ppm [Unchanged)
Basis for revised IDLH: Basad on acute inhalation toxicity data in humans [Claylon und Clayton 1881; Deichmann and
Gerarde 1968), the original IDLH for methylamine (100 ppm} is not being revised at this time.
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3. lzmerov NF, Sanotsky [V, Sidorov K [1882]. Toxicometric parameters of industrial toxic chemicals under single
exposura. Moscow, Ruasia: Centre of Intemational Projects, GKNT, p. 81.
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Methyl {(n-amyl) ketone

CASnumber ............ ... ... . ... 110-43-0

NIOSHREL ...............cviiiiininnnn.. 100 ppm (485 mg/m?) TWA

CumemtOSHAPEL ..........._................. 100 ppm (485 mg/m®) TWA

1989 0SHAPEL ........... ... i, Same as current PEL

1993188 ACGIHTLY ... ... .................. 50 ppm (233 mgint’) TWA

Descripionofsubstance __ ... ... _............... Colorless to white liquid with a banana-like, fruity odor.

LEL 1P .. 1.1% (10°% LEL{@151*F), 1,100 ppm}

Orginal (SCPYIDLH . ........................... 4,000 ppm

Basie fororginal (SCP)IDLH . ................... The chosen IDLH is basad on the stalement by Patty (1963] that

2,000 ppm was strongly narcotic and 4,800 ppm caused narcosis
and death in guinea pigs in 4 to 8 houra [Specht et al. 1840].
Short-term sxposure guidelines . ... ... .. ....... None developed
ACUTE TOXICITY DATA

Lethal concantration data:

LCy LC., Ad]usted 0.8-hr Derived
Speciee Raference {ppm) {ppm} Time LC (CF) value
Rat Clayton and Claytem 1281 | ----- 4,000 4 hr|a,o00 ppm (2.0} 800 ppm
G. pig Specht et al. 1940 | eee-- 2,000 {14.8 hr|6,180 ppm {3.0%) 618 ppm
Lathal dosa data:
_ LDy LD,

Specien Referencs Route (mgkg) | {mg/kg) Adjustsd LD Darlved value
Rat Smyth et al. 1962 oral 1,870 | ----- 2,461 ppm 246 ppm
Houss Srepel and Akacic 1962 oral 730 | --ee- 1,076 ppm 108 ppm
Otheranimapldata ... _........._............... Exposures o guinea pigs lasting 4-8 hours were irmitating to the

mucous membranes at 1,500 ppm, strongly narcotic at
2,000 ppm, and causad narcosia and death at 4,800 ppm
[Specht et al, 1940).
Humandsta .............. ... ... it None relevant for usa in determining the revised IDLH.

Ravised IDLH: BOOD ppm

Basls for revised [DLH: The revised IDLH for methyl (n-amyl) kelone is 800 ppm based on acute inhalation toxicity dala
in animals [Clayton and Clayton 1581].
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3. Smyth HF Jr, Carpanter CP, Wall CS, Pozzani UC, Striegel JA [1982]. Renge-finding toxicity data: list V. Am Ind Hyg
Aasoc J 23.65-107.

4. Spechil H, Miller JW, Valaer PJ, Sayers RR [1840]. Acute response of guinea pigs to the inhalation of kstone vapors.
NIH Bulletin 178:1-66.

5. Srapel B, Akacic B [1962). Ispitivanje anthelmintitkog djelovanja sterienin ulja roda Ruta. Acta Pharmaceut Jugo
12:79-86 (in Serbo-Croatian).
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Methy! bromide

CASnumber ... ... .. .............. 0 ieiinna. 74839

NIOSHREL ........ ... .. .o ... None established; NIOSH considers methy] bromide to be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [29 CFR 1990],

CurmentOSHAPEL .....................c¢....n. 20 ppm (80 mg/m®} CEILING [skin]

1888 OBHAPEL ... ... . iivviinnriiinnnnnn 5 ppm (20 mg/m®) TWA {skin]

199318 ACGIHTLY . ... ..................... 5 ppm (18 mg/m®) TWA [skin]

Description of substance .. . ..................... Coloriess gas with a chioroform-ike odor at high concentrations.

0 = 10% (10% LEL, 10,000 ppm}

Originaf (SCPYIDLH ... ... ... .....ccvvnnn.n. 2.000 ppm

Basis fororginml {SCP)IDLM ... ................ The chosen [DLH (s based on the siatement by Patty [1963] that

rats survived 2,600 ppm for 24 minutes [Ifsh o al. 1840].
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA

Lsthal concentration data:

LCy LC, Adjusted 0.5-hr Darived

Species Refarence {ppm} {ppm) Time LC (CF}) vaiue
Mouse Alexeeff ¢t al., 1985 1,200 | --e-- 1 hr 1,50¢ ppm (1.25) 150 ppm
Rabbit Baxhishev 1973 7,316 | -e--- 30 min | 7.316 ppm (1.0} 732 ppm
Rat Bakhishev 1975 2,823 ) ----- 30 min 2,833 ppm {1.0) 283 ppm
Rat Honma et al. 19B3 w2 | m---- 8 hr 755 ppm (2.5} 76 ppm
Mouse Izmerov ec al. 1982 390 4§ ---=- 2 hx €26 ppm (1.6} £2 ppm
G. pig Sayers ot 21, 1%2% 000 b --ees 300 % hr 780 ppm {2.6}) 78 ppu

Otheranimalidata _......._ ... ............... It has been reported that rats have survived an exposure o

2,800 ppm for 24 minutes {irish st al_ 1940].
Humendata ................c. ool it has been atated that 220 ppm can be endured for saveral

hours without serious effects [Clarke st al. 1845].

Revised IDLH: 250 ppm

Basis for revised IDLH: The revised IDLH for methyl bromide is 250 ppm basad on acute inhalation toxicity data in
humans [Clarke et aj, 1545)], This may bs a conservative value due to the lack of relevant acute toxicity data for workers
exposad to concantrations above 220 ppm. [Note: NIOSH recommends as part of its carcinogen policy that the "most
protective” respirators be wom for methyl bromide at any detectable concentration.)

REFERENCES:

-l

Alexesf! GV, Kilgom WW, Munaz P, Watt D {1885]. Detarmnination of acute toxic sfiects in mice following axposure to

methy! bromide. J Toxicot Environ Health 15:108-123,

Bakhishav GN [1873]. Relative toxicity of aliphatic halohydrocarbons {o rats. Farmakol Toksikol 8:140-143 {in Russian).

Bakhishev GN [1675]. Relationship between chemical structure and texicity for some halogenmted aliphatic

hydrocarbons. Fiz Akt Vesh 7:35-36 (in Russian).

Clarke CA, Roworth CG, Holling HE [1845). Methyl bromide poisoning. An account of four recent cases met with in one

of HM. ships. Bt J Ind Med 2.17-23.

Honma T, Mivagaws M, Sato M, Hasepawa H [1985]. Neurcloxicity end metaboliam of mathyl bromide in rats.  Toxicol

Appt Pharmacol §1:183-191.

Irish DD, Adams EM, Spencer HC, Rowe VK [184(]. The response atisnding exposure of laboratory snimals to vapors

of methyl bromide. J Ind Hyg Toxicol 22(6):218-230.

7. lzmerov NF, Sanotsky [V, Sidorov KK [1882]. Toxicometric parameters of industrial towic chemicals under single
exposure. hoscow, Russia: Centre of intemational Projects, GKNT, p. 81.

8. Patty FA, ed. [1963]. Industrial hygiene and towicology. 2nd rev. ad. Vol. Il Toxlcology. New York, NY: Interscience
Publishers, Inc., p. 1252.

%. Sayers RR, Yant WP, Thomas BGH, Barger LB [1929]. Physiological reaponss attanding exposure to vapors of methyl

bromide, methyl chioride, ethyl bromide, and sthyi chioride. Public Health Bulletin 1835:1-56.

L I




Methyl Cellosolve®

CASnuUMber ... ... ... ... e 108-58-4

NIOGSHREL ...........cciriiiiiiiiinn . 0.1 ppm {0.3 mg/m®) TWA [skin]

CummemtOSHAPEL ......... s 25 ppm (80 mg/m’) TWA [akin)

1980 OBHAPEL ............... .. i Same as current PEL

19931984 ACGIHTLY ... ..............0........ 5 ppm {18 mg/m’} TWA [skin)

Descriptionofsubstance . . . _.................... Coloress liquid with a mild, ether-like odor.

N 1.8% {10% LEL, 1,800 ppm)

Originail (SCPJIDLH* .. .. ... ... ... i i, 2,000 ppm {"Note: "Effective” IDLH = 1,250 ppm — see
discussion below.]

Baasfe for original (SCP}IOLH . ................... Based on a UCC (1969 report that 0 of & rats died after a 2-hour
. exposure ta 2,000 ppm, 4 of 6 rate died after a 4-hour exposure

1o 2,000 ppm, and B of 8 rats died after an B-hour exposure io
2,000 ppm, an IDLH of 2,000 ppm was chosen. However,
respirators have been assigned on the basis of the assigned
protection factor afforded by each device up to a concentration
of 50 = the OSHA PEL of 25 ppm (i.e., 1,250 ppm}); only the
“most protective” respirators are permitted for use in
concentrations exceading 1,250 ppm.

Short-tarm exposurs guidelines . ... ... ... .. ... None devaioped
ACUTE TOXICTTY DATA
Lethal concentration daia:
LCw LC,, Adjusted 0.5-hr | Derived value

Species Refersnca {ppm} {ppm} Time LC{CRh)

RAt UCC 1969 ICer: 2,000 | ~a--- 4 hr 4,000 ppm {Z.0} 400 ppm
Rat ucc 1969 LCiuq: 2,000 | ----- # hr 5,000 pps {2.5} S0 ppm
Mouse Werner et al. 1943 1,480 | ----- ? hr 3,552 ppm {2.4) 355 ppm
Lethal dose data:

LDy LD,

Species Referenca Roeute | (mg/Xkg) | (mo/kg} Adjusted LD Darived value
Rat Ballantyne 1987 oral | -=--- 2,370 5,250 ppa 525 ppe
Rabbit Curpentar et al. 1958 cral | ----- 890 1,372 ppa 197 ppm
Mouse Gig Tr Prof Zabol 1963 oral | rre-- 1,480 3,278 ppa 328 ppm
G. pig Smyth st al. 1941 oral | ----- 350 2,104 ppm 210 ppm
COtheranimaldata .............................. It haa been reported that rats swrvived a 2-hour exposurs 1o

2,000 ppm {UCC 1988],

Humandata ... .............ccoiiiiiernanannns Chronic axposurs to 5C to 100 ppm has been associated with

headache, dirziness, lethargy, wealkness, hyperrefiaxia,
dlacrientation, unequal pupil size, and visual and/or auditory
disturbances [ACGIH 1981]. i has been reported that

3,380 mg/kg is the lethal orsl dose [Young and Woolner 1946].
[Note: An ol dose of 3,380 mg/kg is equivatent to 8 T0-kg
worker being exposed to about 50,000 ppm for 30 minutes,
assuming a breathing rate of 50 [Hers per minutes and 100%
absorption.]

Revised IDLH: 200 ppm

Basis for revised IDLH: Based on health considerations and acute inhalation toxicity data in emimals [UCC 10988], a
value of about 400 ppm would have been appropriate for methyl Cellosoive®. However, the mevised [DLH for methyl
Cellosolve® is 200 ppm based on being 2,000 times the curment NIOSH REL of 0.1 ppm {2,000 is an assigned protection
factor for respirators; only the "most refiable” respirators are recommended above 2,000 timas the NIOSH REL).




Methy! Cellosolve® (continued)
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Methyl Cellosolve® acetate

CASnumber . ...........0iiiniiiiiiiiin . 110-40-8
NMIOSHREL ..., 0.1 ppm (0.5 mg/m® TWA {skin}
Current OSHAPEL ..............cciiinninn. .. 25 ppm (120 mg/m® TWA [skin)
1989 OSBHAPEL ... ... .. ittt Same as current PEL
1993194 ACGIHTLY .. ... ..ot & ppm {24 mg/m* TWA [skin)
Description of substance . . ...................... Colorless liquid with & mild, ether-like odor.
] 1.7% {10% LEL, 1,700 ppm)
Orginat (SCPYIDLH .. ........ oo i i, 4,000 ppm
Basis for orginat (SCPYIDLH ......._............. Tha chosen IDLH iz based on an analogy with methyl
methacrylate which has an iDLH of 4,000 ppm.
Short-term expcaure guidefines .. ................ None devsioped
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LG, Adjustad 0.8-hr Derived
Species Reference {ppm} (ppm} Time LC {CF) value
cat Flury and Wirth 133 | ----- 1,222 7 hr 2,933 ppm {2.4) 283 ppm
Rat Smyth and Carpenter 1948 = | ----- 7,000 4 hr 14,000 ppm {2.0} 1,400 ppm
Lethal doss data;
LDy Lo,
Species Refsrenca Routs 1 {mgkg) | (my/kg) | Adjusted LD Derlved vaive
Rat Smyth and Carpenter 1948 oral 3,396 § ----- 4,832 ppm 483 ppm
G. pig Smyth et al. 1941 oral 1,250 | eesss 1,782 ppm 178 ppm
Humandata . ............. ... ... ...l It has been stated that methyl Ceilosolve® acetate is stightly less

toxic than methyl Cellosoive® [Gasselin et al. 1984].

Revleed iDLH: 200 ppm

Basis for revieed IDLH: Eased on health considerations and acute inhalation toxicity data in animals [Flury and Wirth
1833; Smyth and Carperter 1948], a value of about 1,000 ppm would have been appropriate for methyl Cellosalve®
acetats. Howsver, the revised IDLH for methy] Ceiloscive® acstate is 200 ppm based on being 2,000 times the curment
NICSH REL of 0.1 ppm (2,000 is an assigned protection factor for neapirators; only the most reliabie respiretors are
recommended above 2,000 times the NIOSH REL).
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CAS number
NIOSH REL

LEL

Methyl chioride

Original (SCP} IDLH
Basie for original {SCP} IDLH

74-87-3

None eslablished, NIOSH considers methyl chloride to be a
patential occupational carcinogen as defined by the OSHA
carcinogen policy [29 CFR 1990].

100 ppm TWA, 200 ppm CEILING,

300 ppm $-minute MAXIMUM PEAK [N ANY 3 HOURS

50 ppm (105 mg/m®) TWA, 100 ppm {210 mgim?} STEL

50 ppm {103 mg/m?®) TWA, 100 ppm (207 mgim®} STEL {skin]
Coloriess gas with a faint, sweet odor which iz not noticeable at
dangserous concantrations.

8.1% {10% LEL, 8,100 ppm)

10,000 ppm

The chosen JDLH i based on the slatement by Patty [1982] that
20,000 to 40,000 ppm is dangercus to animals in 30 to

50 minutes [Flury and Zemik 1931] and the report by
MacDonald [1964] that a worker repeatedty walked in and out of
an area in which concentrations greater than 10,000 ppm were
measured.

Short-term exposure guidelines .. ._..... .. ... .... None devaloped
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC,, Adjusted 0.5-hr Derived vaive

Specive Refarence (ppm} {ppm} Time LC {CF}

Rat Bakhishev 1975 72,000 | --e-~ 3¢ min | 72,000 ppm (1.9) 7,200 ppm
Moune Chellman =t al. 19B6 2,300 | --e=- & hr 5,060 ppm (2.3) S08 ppm
Mammal Clayton and Clayton 1981 2,760 | --v-- 4 hr 5,520 ppm (2.90) 552 ppm
G. pig Clayton 1367 |  ====- 20,000 2 hr 32,000 ppm (1.6) 3,200 ppm
Rat Izmerov et al. 1382 2,524 | ----- 4 hx 5,048 ppm {2.0) 505 ppm
Dog von Dettingen 19%4% 0] ----- 14,661 6 hr 33,720 ppm (2.3} 3,372 ppm

Other animal data

Human data

It has been reported that 20,000 to 40,000 ppm is dangerous in
30 to 60 minutes [Flury and Zemik 1831].

It has been reporied that u worker repeatediy walked in and out
of an area in which concentrationa greater than 10,000 ppm
were measured; sympioms included biurring of vision, dizziness,
and a slight headache [MacDonald 1564]. A worker exposed to
concentrations of 2,000 to 4,000 ppm for 13 days stated that
during the firat week he was very sieepy and became guite
dizzy; during the second week headache, blurfing of vision,
sturting of speech, dizzinesa, mental confusion, and a staggering
gait occurred MacDonald 1684]. Another worker exposed to
concentrations of 1.004 o 2,000 ppm during the workshift
experienced dizziness, blurring of vision, headache, nausea, and
vomiting [MacDonaid 1984], |t has been slated that exposures -
0 20,000 ppm for 2 hours may be fatal [Deichmann and Gerarde
19685].

Revised iDLH: 2,000 ppm
Basis for revised IDLH: The revised iDLH for methyl chioride ix 2,000 ppm based on acute inhalation texicity data in
humans [MacDonaid 1964]. [Note: NIOSH recommends as part of its carcinogen policy that the “most proteciive®
respirators be womn for methy! chloride at any deteclable concantration.)
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Methyl chioride {continued)
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Methyl chloroform

CAS number ... ... .. 71-556

NIOSHREL ......... ... ... ... .. ... ..., 350 ppm {1,900 mg/m?} 15-minute CEILING

Current OSHAPEL ............................. 350 ppm {1,800 mg/m?) TWA

1989 OSHAPEL ..........coiiirriiinns 350 ppm {1,800 my/m} TWA, 450 ppm {2,450 mg/m® STEL
1991984 ACGIHTLY .. ... ... ... .. .......i 350 ppm (1,910 mg/m®) TWA, 450 ppm (2,460 mg/m® STEL
Descripionofsubstanee .. _...... ... ... ... ... Colorless liquid with a mild, chioroform-like odor.

LEL. . o i 7.5% {10% LEL, 7,500 ppm)

Orginal {SCPYIDLH .. ... ... ..ot 1,000 ppm

Basis for original (SCP}IDLH .................... The chosen IDLH is based on the slatement by MCA [1965] that

"humans exposed to 800 to 1,000 ppm experience prompt,
though minimal impairment of coordination. Above 1,700 ppm,
obvious disturbances of equilibfium in humans have been
observed.” Deichmann and Gerarde {1969] slated that “the
earliest symptomns of a single yapor sxposure are
lightheadedness and lassitude. The sarliest sign of intoxication
is an impained Romberg tast. in humans an abnormal Romberg
test is usually ohsarved shortly after exposures 1o 800 to

1,700 ppm.” Because dala are not available to indicate at what

concentrations above 1,000 ppm a peraon’s equilibrium would be

affected enough to impede ascape, 1,000 ppm is used as the
{DLH. AlHA [1861] reported that humans exposed to 800 to
1,000 ppm exhibit earty anesthetic effects incuding
incoordination {Stewart et al. 1861; Torkelson ef af. 1958].
Browning [1965] neported that several human subjects exposed
{o 820 ppm for periods ranging from 5 to 45 minules showed a
siight loss of coordination and equilibrium [Stewart et al. 1961].

Existing short-term exposure guidelines .. ......... American industrial Hygiene Association [AIHA 1964)
Emergancy Exposure Limits (EELs):

S-minute EEL: 2,500 ppm

15-minute EEL: 2,000 ppm

30-minute EEL: 2,000 ppm

80-minuie EEL: 1,000 ppm
ACUTE TOXICITY DATA

Lethal concentration data:

LCy Lc, Adjusted 0.5-hr Datived
Species Referancs {ppm) {ppm} Time LC {CF} value
Mouse AIHR 1964 el o----- 2 hr 6,258 ppm {1.6) £26 ppm
Rat Sangyo Igaku 197% 18,000 | ----- 4 kr 36,000 ppm {2.0) 3,600 ppm
Lethai dese data:
LDy LD,
Species : Reference Routs | (mgkg) { {ma/kg) Adjusted LD Derived vaiuve
Rat Pal'gov et al. 1$50 ornl 9,600 | ----- 12,108 ppm 1.211 ppm
Mouse Pal'gov et al. 1350 oral 6,000 | =e--- 7,568 ppa 787 ppm
Rabbit Torkelson et al. 1958 oral 5,660 | «-a-n 7,139 ppm 714 ppm
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Methy! chloroform (continued)

Otheranimaidata .............................. No significant signs of intoxication were seen in rats inhaling

Human data

500 ppm, 6 haurs per day for 4 days [Savolainen et al. 19777, in
mice inhaling up to 1,300 ppm for 1 hour [Kjelistrand et al. 1585];
in rats inhaling up ta 3,000 ppm for 0.5 to 4 hours [Muliin and
Krivanek 1682}; or in baboons inhaling up to 1,400 ppm for
4 hours [Geller et al. 1882].
................................... The onset of ceniral anesthesia has occurred in individuals
exposed for up to 7 hours to concantrations approaching
500 ppm [Stewart of al. 1585, 1t has besn stated that exposure
to 900 ta 1,000 ppm causes prompt, though minimal impairment
of coordination; obvious disturbances in equitibrium have been
noted above 1,700 ppm [MCA 1985]. Those exposed to 800 to
1,000 pprn have axhibited early anesthatic effects including
incoordination {Stewart et al. 1981]. Voluntesrs axposed to
820 ppm for 5 to 45 minutes showed a slight loss of coordination
and equiiibrium [Stewart et al, 1981].

Revised IDLH: 700 ppm
Basis for revised IDLH: The revised IDLH for methy! chioroform is 700 ppm based cn acute inhalation toxicity data in
humans [MCA 1965; Stawart et al. 1981, 1589].
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Methylcyclohexane

CASnUmMber ........ ...t 108-87-2

NIOSHREL ....... ... . ... . ... ... 400 ppm {1,800 mg/m?) TWA

Current OSHAPEL ............................. 500 ppm (2,000 mg/m?) TWA

19B90SHAPEL ........... ... 400 ppm (1,800 mg/m®) TWA

18831984 ACGIHTLY ... ... ................. 400 ppm (1,810 mg/m®) TWA

Descriptionofsubstance ........................ Colorless liquid with a faint, benzere-iike odor.

LEL.. ... uiaan. [ 1.2% (10% LEL, 1,200 ppm)

Orgnai(SCPYIDLH ......... .. .. ............. 10,000 ppm

Basie for original (SCP)IDLH .................... With no repartsd human toxicological data, the chosen IDLH is

besed on the statement by Browning [19685] that Treon

et al. [1943] were able to produce light narcosis in mice at
10,054 ppm. Browning [1665] also reported that Lazarew [1929]
found the narcotic dosa for mice to be 7,500 to 10,000 ppm.
ACGIH [1971] notad that this narcotic dose (7,500 to

10,000 ppm) was for a 2-hour axpoaure [Lazarew 1929; Treon

et al. 1943}
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethat concentration data:
LCyu iC. Adjusted 0.5-hr Derived vaiue
Specien Reference {ppm) {ppm) | Time LC (CF)
Mouse Izmerov et al. 1982 10,172 ) ----- 2 hr 16,275 ppm {1.6} 1,268 ppm
Mouse Lazarew 1529 18,000-12,500%) ----~- 2 hr | 16,000-2¢,000 ppm (1.6} 1,600-2,000 ppm
Rabbit Trecn et al. 1943 15,227] ----- 1hr 19,034 ppm {1.25} 1,903 ppm
Lathal dose data:
LDy L0,
Species Refsrence Route 1 (mgkg) | (mg/kg) Adjusted LD Derived valus
Moupse Izmercv &t al. 1962 oral 2,250 [ ----- 3,860 ppm 186 ppo
Humandata .. ... ... ... ... ....coveiirinnnannn None relevant for use in determining the revised IDLH.
Revised IDLH: 1,200 ppm [LEL]
Basis for revised IDLH: Based on hesltth considerations and acuis inhalation toxicity data in animals [lzmemv et al.
1982; Lazarew 1926; Treon el al. 1843, a value of about 1,600 ppm would heve been appropriate for methylcyclohexane.
Howevar, the revised IDLH for methylcyclohexane is 1,200 ppm basad strictly on safety considerations (i.e., being 10% of
the lower explosive limit of 1.2%).
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Methylcyclohexanol

CASnumber ................... ... . iiiaen. 25639-42-3

NIOSHREL .. .. ... . .cooiiiiiiiinnnnnans 50 ppm (235 mg/m®) TWA

Current CSHAPEL ..................c..o0vunn.. 100 ppm (470 mg/m”) TWA

19B9OSHAPEL ....... ... .. ... 50 ppm {235 mg/m®) TWA

19931984 ACGIHTLY ........ ... ...l .. 50 ppm (234 mg/m?) TWA

Descriptionofsubstance . ....................... Straw-colored liquid with a weak odor like coconut oil.

I Unknown

Original (SCP)IDLH ..............oovirenrnnn... 10,000 ppm

Basis fororiginal {SCP)IDLH .................... No data on acuts inhalation toxicity are available on which to

hase the IDLH for methylcyclohexanol. The chosen IDLH,
therefore, has been estimated from the rabbit oral lethal dosa of
1.75 1o 2.0 g/kg [Treon et al. 1943 cited by Browning 1985).
Becausa this compound has such a low vapor pressure, 8
concentration this great can only ba achieved if the substance is

. heated.
Short-term axposurs guicelines _ ... ... ... ... ... None developed
ACUTE TOXICITY DATA
Lathal dese data:
LDy LD,
Species Refersnce Route ! (mghg) {mg/kg) Adjusted LD Derived value

Rat Deichimann and LeBlanc 1543 oral 1,660 | = ----- 2,446 ppm 745 ppm

Rakbbit Trecn et al. 1l543a oral | ----- 1,750-2,000} 2,579~-12,547 ppm 258-295 ppm
Otheranimaidata ... ........................_. Rabbits exposed for 6 hours/day, 5 daya‘week for 10 weeks at

503 ppm had increasad aalivation, conjunctival imitation, and
slight lethargy, while 232 ppm caused no such signs of
intoxication [Treon et al. 1943b).

Humandata ... ... ... .. ... ... .. c.ciciiivarann None relevant for use in determining tha revised |DLH.

Revised IDLH: 500 ppm

Bawin for revised JOLH: The revised |IDLH for methylcyclohaxanol is 500 ppm baud on subchronic inhatation data in
animals [Treon et al. 1843b]. This may ba a conservative value due to the lack of revant acute inhalation toxicity data
for worker.
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Hyg Toxicol 25(8).198-214.
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o-Methylcyclohexanone

CASnumber ... ... .. 583-60-8

NIOSHREL .. .......... ... .. . . i, 50 ppm {230 mg/m?) TWA, 75 ppm 345 mg/m%) STEL [skin]

CurmmentOSHAPEL ............................. 100 ppm {460 mg/m? TWA [skin]

1980 OSHAPEL .. ... ... ...............cccuuu. 50 ppm (23 mg/m®) TWA, 75 ppm (345 mg/m?) STEL [skin]

19931984 ACGIHTLY .......................... 50 ppm {226 mg/m®) TWA, 75 ppm {344 mg/m?) STEL [skin]

Descriptionof substance . ..., ................... Colorless liquid with a weak, peppermint-like odor.

LEL e Unknown

Orginal {SCPYIDLH ..... ... ... ... ............ 2,500 ppm

Basie for original (SCP}IDLH .................... The chosen IDLH ia based on the statement by Patty [1963] that
rabbits and cats exhibited skeepireas, nespiratory imegularities,
and poor coordination after & 1-hour exposure to 2,500 ppm; a
30-minute exposure o 3,500 ppm caused prostration in mice,
guinea pigs, and rats [Gross as cited by Lehmann and
Fiury 1843].

Short-tarm exposure guidelines . . ... ... ... ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCa LS, Adjusted 0.5-hr Derived

Species Reference {ppm} {ppm) Time LC{CF) value

Rat smyth et al. 19§39 2,800 | s+e-a- 4 nx 5,600 ppm (2.0) 560 ppm
Lethal doas data:

Species Raference Route | {mgkg) {mg/xg) Adjusted LD Derived value
Rat Smyth et al. 1569 oral 2,140 | 2 ewews 3,215 ppm 321 ppr
Rabbit Tracn et al. 1943 oral | ----- 1,000-1,256] 1,502-1,878 ppm | 150-188 ppn

Otheranimaldats .. ... ... .. .................. Mice, guinea pigs, and rats exposed at 3,500 ppm for 30 minutes

suffered initation of the mucous membranes and sxhibited sigrs
of central nervous system depression [Clayton and Clayton
1981]. Rabbits and cats exhibited sleapiness, respiratory
irreguianties, and poor coordination after a 1-hour exposure {o
2.500 ppm [Clayton and Clayton 1981].
Humandeta ......... .. ... . .00 iiiriinnnnnnnnn. None relevant for use in detsrmining the revised IDLH.

Ravised IDLH: 800 ppm
Basis for revised IDLH: The revised I0LH for o-methylcyclohexanone is 800 ppm besed on acute inhalation toxicity data

in animala [Sryth ot al. 1968]. This may be 8 conservative value due to tha lack of relevant acute inhalation toxicity dala
for workers.,
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Methylene bisphenyl isocyanate (MD!)

CASnumber ................c it 101688
NIOSHREL ... iinnnnn, 0.05 mg/m?* {0.005 ppm) TWA,
0.2 mg/m® {0.020 ppm} 10-minute CEILING
Current OSHAPEL ... ... ... .. 0.2 mg/on® (0.02 ppm) CEILING
1B OSHAPEL ... ... ... ... e Same as current PEL
19931934 ACGIHTLY .......................... 0.051 mg/m? (0.005 ppm) TWA
Descripionofsubstance . . ...................... White io light-yellow, odorless flakes.
KEL . e i e Unknown
Orgimal (SCP)IDLH . ....... ... .. ... . e ... 100 mg/m®
Basie fororiginal (SCP}IDLH .................... The chosen IDLH is based on an analogy with toluene

diisocyanate, which has an iDLH of 10 ppm. [Note: A
concentration of 10 ppm methylene bisphenyl isocyanate is
equivalent to about 100 mg/m*)

Short-term sxposure Quidelines . ... ............. None developed
ACUTE TOXICITY DATA
Lathal concentration data:
Adjusted 0.5-hr Derived

Speciew Reference LCy LG, Time LC{CH value
Rat Bunge et al. 1577 363 mg/mt | ----- 4 hr 738 og/m' (2.0} 74 mg/m*
Rat Bunge et al. 1977 IB0 mg/mi}p  ----- 4 hr 760 mg/m' (2.0} 76 mg/m’
Rat Woolrich 1982 179 mg/md{| ----- ? ? 1

Lethal dose data:
LD“ LD._,

Species Referenca Routs ; (mg/ikg} | {mg/kg) Adjusted LD Darlved valus
Mouae Izmerov &t al. 1382 oral 2,200 | --=-- 15,480 mg/m’ 1,540 mg/m’
Rat Woolrich 1482 oral | --e-- 11,690 221,630 mg/m’ 22,183 mg/m*

Humandata . _............. ... .. i, None relevant for use in detearmining the revised IDLH.

Reviged IDLH: 75 mg/m®

Basis for revised iDLM: Tha revised IDLH for methylene hisphenyl isocyanate is 75 mg/r based on acute inhalation
toxicity data in animais [Bunge et al. 1877].
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exposure. Moscow, Russia: Centre of Imemational Projects, GKNT, p. 83.

3. Woolrich PF [1682]. Industrigl hygiene and medical cortrol of TDI, MD1 and PMPPI. Am Ind Hyg Assoc J 43(2):88-87.
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Methylene chloride

CASnumber ... ... ... ... .. ... .., 75-08-2

NIOSHREL ............ ... ... .. oo, Mone established; NIOSH considers mathylene chioride to ba a
potential pccupational carcinogen as defined by the OSHA
carcinogen policy [20 CFR 1980].

CumentOBHAPEL ......................00.hes 500 ppm TWA, 1,000 ppm CEILING,
2,000 ppm S-minute MAXIMUM PEAK IN ANY 2 HOURS
1989 0SHAPEL ... ... ... .. i Same as curment PEL
19931984 ACGIHTLY ... ... ... e 50 ppm (174 mg/m?) TWA, A2
Descriptionofsubstance .. .. .................... Colorlass liquid with a chioroform-like odor.
LEL ... e e 13% {10% LEL, 13,000 ppm)
Original (SCP)IDLH .......... e e 5,000 ppm
Basis fororiginal (SCPYIDLH .................... Negherbon [1858] reportad that 8 10-minute exposurs to

2,330 ppm produces vartigo in men [Lehmann et al. 1938].
However, Sax [1975] stated thet at 2,300 ppm there was no
foeling of dizziness during 1-hour exposures. Thienes and Haley
stated thel no dizziness, but slight nausea, is caused by
exposure to 2,300 ppm for 1 hour and that methylene chionde is
not lethal at 25,000 ppm. Considering the data cited above, an

iDLH of 5,000 ppm is chosen.

Short-term sxposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LC,, Adjustad 0.5-hr Derived
Species Reference (ppm} {ppm) Tims LC (CF) value

G. pig Clayton 1867 | ----- 5,000 2 hr 8,000 ppm {1.&) BU0 ppm
Rat Piz Axt Vesh 197§ 24,929 | ----- 30 min| 24,929 ppm (1.0) 2,453 ppm
Rabbit Heppel et al. j944 | ----- 10,000 7 hr {24,000 ppm {2.4) 2,400 ppm
Cat Lehmann et a1, 1936 | ----- 12,295 4.5 hr |25,820 ppm {2.31) 2,582 ppm
Mouse von Qettingen 1549 14,400 | ----- 7 hr | 34,560 ppm (2.4} 3,456 ppm
Dog von Oettingen 1949 0] ----- 14,108 7 hr |33,859% ppm (2.4) 3,386 ppm

Humanosta ................ ... i, Volunteers exposed al 1,000 ppm for 2 hours had

carboxyhemoglobin levels in axcess of those permitted in
industry from exposure to carbon monoxide alone [Stewert ot al.
1872]. A 10-minute exposure at 2,330 ppm has produced
vertigo {Lshmann et al. 1935}, However, it has also been
reported that no fesling of dizziness was noted after 1 hour of
exposure to 2,300 ppm [Sax 1975]. R has been stated that no
dizziness, but slight nausea, is caused by exposure to

2.300 ppm for 1 hour and that mathylens chioride ia not lethal at
25,000 ppm [Thienes and Halayl.

Revissd IDLH: 2,300 ppm
. Basls for revised IDLH: The revised IDLH for methylene chloride is 2,300 ppm based on acute inhalation toxicity data in
humans [Sax 1975]. [Note: NIOSH recommends as part of iis carcinogen policy that the "moat proteciive” respirators be
wom for methylens chloride at any detectable concentration ]

REFERENCES:

1. Clayton JW [1967]. Fluorocarbon toxicity and biotogical action. Fluor Chem Rev 1:187-252.

2. Fiz Akt Vesh [1975); 7.35-36 {in Russian).

3. Heppel LA, Neal PA, Pemin TL, Orr ML, Porterfieid VT [1044}. The toxicalogy of dichioromethane {methylene chioride).
|. Studies on effects of daily inhalation. J ind Hyg Toxicol 26(1):8-18.
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Methylene chloride (continued}

. Lehmann KB, Schmidt-Kehl L, Ruf H, Crescitelli, Dahi, Eppinghausen, Eshe, Falker, Grotefendt, Junkenita, Maier,
Mergner, Pantehtsch, Schiitzer, Shoanes, Spettmann, Wirges, Bamsreiter, Betninger, Lazarus, Manesse, Kummeth,
Reuss, Schwarrweller [1836]. Die 13 wichtisgsten chlarkohlenwasserstoffe der fettreihe vom standpunkt der
gewerbehygisne (The 13 most important chivtinated hydrocarbana of the aliphatic sariea from the standpoint of
occupational medicine). Arch Hyg Bakteriol 716:131-200 {transiated).
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OH: U.S. Air Force, Air Research and Devalopment Command, Wright Air Development Center, Asro Medical
Laboratory, WADC Technical Report 55-18, p. 485,

. Sax NI [1975]. Methylene chicride. in: Dangerous properties of industrial materials. 4th ed. New York, NY: Van
Nostrand Reinhold Company, p. 521.

. Stewart RD, Fisher TN, Hosko JJ, Peterson JE, Baretta ED, Dodd HC [1972]. Carboxyhemogiobin elevation after
exposura to dichlcromethane, Sclence 176:295-256.

. Thienes CH, Haiey TJ [7].

. von Qettingen WF [1549]. Studies on the refation betwesn the toxic action of chlorinated methanes and their
physicchermical properties. NiH Bulletin 194:1-85.
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Methy! formate

CAS number

................................. 107-31-3

NIOSHREL ......... . ... ... ... . . ciiins.s 100 ppm {250 mg/m®) TWA, 150 ppm (375 mg/m®) STEL

CurrentOSHAPEL ............................. 100 ppm (250 mg/m?) TWA

1988 OSHAPEL ..... ... ... ... ... iiiiiimnnnn.. 100 ppm (250 mg/m®) TWA, 150 ppm (375 mg/m®) STEL

19931884 ACGIHTLY ... ....................... 100 ppm {246 mg/m®) TWA, 150 ppm (368 mg/m®) STEL

Descriptionofeubstance .. ... ................... Colorless liquid with a pleasam odor.

N 5 4.5% (10% LEL, 4,500 ppm)

Original (SCPYIDLH . ...... ... .......c.....c.. 5,000 ppm

Basie for original (SCPYIDLH .. .. ... ........... The chosen IDLH is based on the statement by ACGIH [1671]
that 5,000 ppm was considered the maximum concentration
guinea pigs could tolerate for 60 minutes without serious
disturbances [Schrenk et al. 1936).

Short-term sxposure guidelines . ................. MNone deveioped

ACUTE TOXICITY DATA

Letha! concentration data:

LC,, Lc. Adjusted 0.3-hr Derived
Speciss Reference (ppm} {ppm} Time LC (CF) value
G. pig Sehrenk et al. 1936 0] ----- 50,000 20 min | 43,500 ppm (0.87) 4,350 ppm
Lethal dose data:
LDg LD,
Spacies Referencs Routs | (mg/kg) | (mg/kg) Adjustsd LD Derived value
Rabbit Hunch 1872 oral 1,622 | ----- 4,542 ppm 454 ppm
Othersnimaldats . .._.......................... it has been stated that 5,000 ppm was considerad the maximum

concentration that guinsa pigs could tolerate for 60 minutes

without seripus disturbances [Schrenk et af. 1936],
Humandata .. ......... ... ... ... . i No adverse effecis were found in humans aftar exposure to

1,500 ppm for 1 minute [Schrenk et al. 1836).

Revised IDLH; 4,500 ppm
Basis for mvised IDLH: The revised IDLH for methyl formate is 4,500 ppm basad on acute inhalation toxicity data in
animals [Schrenk et ai. 1936]. Also, this valus is 10% of the lower axplosive limil of 4.5%.

REFERENCES:

1. ACGIH [1871]. Methyl formats, In: Documentation of the threshold imil values for substances in woruoom air. 3rd ed.
Cincinnati, OH: American Conference of Govemmental Induatrial Hygienists, pp. 185-168.

2. Munch JC [1972]. Aliphatic alcohols and alkyl esters: narcotic and lethal potencies to tadpoles and to rabbits. ind Mad
Surg 41:31-32.

3. Schrenk HH, Yam WP, Chomyak J, Patty FA [1936]. Acute reaponse of guinea pigs to vapors of some new commerciat
organic compounds. Xlil. Methylformate. Public Health Rep 57.1328-1335.
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5-Methyl-3-heptanone

CASnumber ............... ...l 541-85-5

NIOSHREL .......... ... .. ... . . 25 ppm (130 mg/m¥) TWA

CumentOSHAPEL ..................ccovvivnnn. 25 ppm (130 mg/m®) TWA

1989 08BHMAPEL ... ........... ... ... Same as curment PEL

1993198 ACGIHTLY .......................... 25 ppm (131 mg/m?) TWA

Description ofsubstance . ... _................... Colorlass liquid with @ pungent odor.

LEL .. e e Unknown

Orginal (SCPJIDLH ............................ 3,000 ppm

Basie for originel (SCP}IDLH .................... The chosen IDLH js based on the statement by Patty [1983] that

0 of 6 mts died, but 3 of 6 mice died when exposed for 4 hours to
about 3,000 ppm [Shell 1958].
Short-term exposurs guidelines ... .. ... ... .... None deveioped

ACUTE TOXICITY DATA

Lathal concantration data:
LCy LC, Adjuated 0.5-hr Derived

Species Refarunce {ppm) {ppm) Time LC (CF} valus
Mouse Shell 1358 3,000 | -e--- 4 hr §,000 ppm (2.0) 600 ppm
Rat Shell 1958 LCer: 6,000 | -w--- 8 hr | 15,000 ppm {2.5) | 1,500 ppm
Rat shell 196 | =e-es 3,484 8 hr 8,710 ppm (2.5) 471 ppm
Mougse Shell 1961 | eee-- 3,484 4 hr 6,968 ppm (2.0) 697 ppm

Otheranimaldata ... ........................... 1t has been reported that rats survived a 4-hour exposurs to

3,000 ppm {Shall 1958].
Human data

................................... Humans exposed to 25 ppm experienced irritation of the ayes
and respinatory tract and detected a strong odor, while 100 ppm
causad imtation of the mucous membranas, haadache, and
naussa which was too severe to tolerate for more than a few
minutes [Clayton and Ciayton 1881].

Revisad IDLH: 100 ppm

Basls for reviead IDLH: The revised IDLH for 5-methyl-3-heptanone is 100 ppm besed on acuts inhalation taxicity data
in humans [Clayton and Clayton 18811,

REFERENCES:

1. Clayton GD, Clayton FE, eds. {1581]. Patty's induatrial hygiene and toxicology. 3rd rev. ed. Vol. 2C. Toxicology. New
York, NY: John Whiey & Sons, Inc., pp. 476874758,

2. Patty FA, od. {1983]. Indusirial hygiene and toxicology. 2nd rav. ed. Vol. |l. Toxicology. Mew York, NY: inmterscience
Publishers, Inc., p. 1744,

3. Shell [1958). Toxicity dota sheet: SC 57-09. Houston, TX: Shell Chemical Corporation, Indusirial Hygisne Bullatin
Toxicity Data Sheet

‘4. Shell [1881]). Unpublished report. Houston, TX: Shell Chemical Corporation, p. 6.
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Methyl hydrazine

CASnumber ................ .. ..o 60-34-4

NIOSHREL ....... ... .. .. .. i, 0.04 ppm (0.08 mg/m®) 2-hour CEILING; NIOSH considers
methyl hydrazine to be a potential ctcupational carcinogen as
defined by the OSHA carcinogen policy [29 CFR 1950].

CurrentOSHAPEL ............................. 0.2 ppm {0.35 mg/m® CEILING [skin]
1989 0SHAPEL .............. .. ... iiiiiine, Same as current PEL
19931884 ACGIHTLY .. .. ... ..., 0.2 ppm {0.38 mg/m?) CEILING {skin], A2
Descriptionofsubetance .. ...................... Fuming, coloress liquid with an ammonia-like odor,
LEL .. e 2.5% {10%: LEL, 2,500 ppm)
Orginal {SCP}IDLH ............................ 50 ppm
Basis fororiginal {SCPYIDLH .................... The chosen IDLH is based on the report by Jacobson
et al, [1955] of a mouse LTy, of 58 ppm.
Short-tarm exposure guidalines .................. National Research Council [NRC 1885] Short-term Public

Emergency Guidance Levels (SFEGLs):

1-bour SPEGL: 0.24 ppm
2-hour SPEGL: .12 ppm
#-hour SPEGL: (.08 ppm
8-hour SPEGL: (.03 ppm
18-hour SPEGL: 0.015 ppm
24-hour SPEGL: 0.01 ppm

ACUTE TOXICITY DATA

Lethal concantration data:

LCy LC. Adjusted 0.5-hr Derived
Species Rafarence {ppm) {ppm) Time LC {CF) valus
RAt Fairchild 1967 Y TR P P 4 hr 68 ppm (2.0} 6.3 ppm
Rat Haun et al. 1569 L T BT 4 hr 148 ppm {2.0) 15 j=3=1.
Monkey Haun et al. 1959 162 | ----- 1 hr 203 ppm {1.25) 20 Fpm
Dog Haun et =zl. 1970 s | ----- 30 min 135 ppm {1.0} 0 ppm
Monkey Haun et al. 1570 - 3¢ min 145 ppm {1.0} 15 ppm
Mousse Haun ¢t &1, 1370 272} ee--- 30 min 272 ppm (1.0} 27 ppm
Rak Haun #t al. 1978 427 {1 -=--- 30 min 27 ppm (1.0} 43 <=1 ]
House Jacobson ek al. 1855 568 | ----- 4 hr 112 ppm {2.0} 11 ppm
Hamater Jazchson et al. 1585 143 ] ----- 4 hr 286 ppm (2.0} 2% PPm
Humandata ................................... None relevant for use in datermining the revised 1DLH.

Revised IDLH: 20 ppm

Bawls for revisad IDLH: The revised [DLH for methyl hydrazine is 20 ppm based on acute inhalation toxicity data in
animals [Haun et al. 1968, 1570]. [Note: NIOSH recommends as part of its carcinogsn palicy thet the *most protective”
respirators be womn for methy! hydrazine at concantrations above 0.04 ppm.]

REFERENCES:

1. Fairchikd EJ H [1967]. Toxic Hazards Re-2arch Unit annuat technical report; 1867, Wright-Patterson Air Force Base,
OH: Asrospace Medical Research Labaratory, Repart No. AMRL-TR-87-137, pp. 1-58.

2. Haun CC, MacEwen JD, Vermont EH, Egan GF {1968]. The acuts inhalation toxicity of monomethyl hydrazine vapor.
Wright-Patterson Air Force Base, OH: Asrospacs Medical Research Laboratory Report No. AMRL-TR-88-168.

3. Haun CC, MacEwen JD, Vernat EH, Egan GF {1870]. Acuts inhalation toxicity of monomethylhydrazine vapor. Am Ind
Hyg Assoc J 31:887-677.

4. Jacobson KH, Clem JH, Wheehwright HJ, Rinehart WE, Mayes N {1855]. The acute taxicity of the vapors of some
methylated hydrazine derivatives. AMA Arch ind Health 12.609-618.

5. NRC [1885). Emergency and continuous expasure guidance levels for selecied airbome contaminants, Vol. 5.
Washingtan, DC: National Academy Press, Committee on Toxicology, Board on Toxicology and Environmental Heakh
Hazards, Commigsion on Life Sciences, National Research Council, pp. 23-35.
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Methyl iodide

CASnumber ................. . .. e, T74-56-4

NIOSHREL .............. ... ... ............ 2 ppm (10 mg/m®) TWA [skin]; NIOSH considers mathy iodide to
be a potential cccupational carcinogen as defined by the OSHA
carcincgen policy [28 CFR 1990).

CurmmentOSHAPEL .........................cuun. 5 ppm {28 mg/m®) TWA [skin]

1988 08SHAPEL ........ ..., 2 ppm (10 mg/m®) TWA [skin]

1993A9MACGIHTLY . ... ... ... 2 ppm (12 mg/m?) TWA [skin], A2

Description of substance ... .. .., et Coloress liquid with a pungant, ether-like odor,

LEL ... i e Noncombustible Liquid

Original (SCPYIDLH . ... ... ..................... 800 ppm

Basis for original (SCPYIDLH . ... .. ............. The chosen IDLH is based on the mousa S7-minute LCy, of
§80 ppm [Buckeil 1950 cited by Patty 1983}

Exteting short-term exposure guidelines . .. ........ 1881 American Induatrial Hygiene Association (AlHA)

Emergency Responsa Planning Guidelines (ERPGs):
ERPG-1: 25 ppm (80-minute) '
ERPG-2: 50 ppm (80-minute}

ERPG-3: 125 ppm (60-minute)

ACUTE TOXICITY DATA

Lethal concentration data:

LCq LC. Adjusted 0.5-hr Derived
Species Refersnce {ppm) {ppm) Time LC {CF) valus
Rac Bakhishev 1975 1,550 | ~-ea- 30 min | 1,550 ppm (1.0} 1S5 ppm
Mouse Buckell 18550 BED | -=-e- 57 min 1,065 ppm {(1.24) 107 ppm
Rat Deichmann and Gerarde 1%6% 220 f ----- 4 hr 440 ppm {2.0} 44 ppm
Rat von Oettingen 1955 | --e-- 3,800 15 min | 3,017 ppm {0.79) 302 ppm
Otheranimaidata ...._......................... In a subchronic study, no rata died following exposures to
150 ppm for 8 hours/day for 3 days [Monsanto 1986),
Humandata ................... . ... ... Nons relevant for use in datermining the revised IDLH.

Revised IDLH: 100 ppm

Basis for revised IDLH: The revised IDLH for methyl iodide is 100 ppm based on acute inhalation toxicity date in
animais [Bakhishev 1975; Buckell 1950; Monsanto 1986]. [Note: The 30-minute and 87-minute LC,, data were used
rather than the 4-hour LC,, data so as not to magnify the conservatism already presant in the cormection factors. NIOSH
recommeands as part of its carcinogen policy that the *most protective” respirators be wom for methyl iodide at
concentrations above 2 ppm.]

REFERENCE®:
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Methyl isobutyl carbinol

CASnumber ... ..................cciiuin.. 108-11-2

NIOSHREL ............ ... ..., 25 ppm {100 mg/m®) TWA, 40 ppm {185 mg/m®) STEL [skin]
CurrentOSHAPEL ............................. 25 ppm (100 mg/m®} TWA [skin]

1989 OSHAPEL ...................c.c0ovuoon... 25 ppm {100 mg/m? TWA, 40 ppm (165 mg/m®) STEL [skin]
19031984 ACGIHTLY .....................ovee 25 ppm {104 mg/m®) TWA, 40 ppm (167 mg/m®) STEL
Descriptionofsubetance . . ...................... Colorless liquid with a mild odor.

LEL .. s 1.0% {(10% LEL, 1,000 ppm)

Origimal (SCPYIDLH .....................ccv.... 2,000 ppm

Basle for original (SCP)IDLH .................... Tha chosen IDLH ia based on the statements by

Browning {1965] and Patty [15983] that exposures for 8 hours 1o
2,000 ppm killed 5 of & rats, but no rata died from a 2-hour
axposue to the saturated vapor (Smyth at al. 1951].

Short-term sxposure guidelines . ................. None developed
ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LC., Adjusted 0.53-hr Derived
Species Raferance {ppm) {ppm) Time LC (CF) value
Rat Browning 19&% LT 2,000) +=--- 8 hr 5,000 ppm {2.5) 500 ppm
Rat Carpenter et al, 1949 2,000] =---- 4 hr 4,000 ppm (2.0} 400 ppm
Mouse McOmia and Andergon 1949 LTy 4.800] ~w--- 10 hr | 12,420 ppm {2.7) 1,242 ppm

Lathal dose data;

LDy LD,

Species Reference Route | (mg/ikg) | {mg/kg) Adjusted LD Derived value
Mouge McOmie and Anderson 194% oral | ----- i.000 1,647 ppm 165 ppm
Rat Smyth et al. 1351 oral 2,550 | ----- 4,266 ppm 427 ppm

Otheranimaldata ...................cenvun... It has been reported that rats survived a 2-hour exposure to the
saturated vapor (about 4,000 ppm at 88*F) [Smiyth el al. 1951).
Humandata ............ ... ciiiiiriiiiia e Eye imitation has occumed after exposurss to 50 ppm for

15 minutes [Silverman at al. 1948),

Revisad IDLH: 400 ppm

Basis for revised IDLH; The revised IDLH for methyl isobutyl carbinol is 400 ppm based on acute inhalstion toxicity date
in animats [Browning 1965; Carperter et al. 1848]. This may ba a conservative value due to the lack of relevant acute
toxicity data for workers exposed to concentrations above 50 ppm.

REFERENCES:
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Methyl isocyanate

CASUMDSr .........c.cimnii .. 624-83-9
RIOSHREL ... ... ... . i, 0.02 ppm {0.05 mg/m?) TWA [skin]
CurremtOSHAPEL _............................ 0.02 ppm (0.05 mgnr®) TWA, [skin)
1989 08HAPEL ...... ... ... .., Sama as curment PEL
19931884 ACGIHTLY ........ ... ... ........... 0.02 ppm (0.047 mg/m®) TWA [skin]
Descriptionof substance .. .. .. ._................. Coloress liquid with a shamp, pungent ador.
LEL ... e 5.3% (10% LEL, 5,300 ppm}
Orginal (SCP)IDLH .. ... ... .. ... . ... ... ..... 20 ppm
Basis for original (SCP)IDLH . ................... The chosen IDLH is based on the atatement by ACGIH [1971)
that the rat 2-hour LGy, is 21 ppm [Kimmere and Eben 1984].
Short-tarm exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathal concentration dats:
LCx LG Adjusted 0.5-hr Dearived

Species Refarence (ppm) {ppm) Time LC {CF) value
Rat Dodd et al. 1386 €1 § hr 14 ppm (2.3) 1.4 ppm
Mouse Dodd st al. 1386 12.2 6 hr 28 ppm (2.3) 2.8 ppm
3. pig Docd et al. 1386 5.4 & hr 12 ppm (2.3} 1.2 ppm
Ratc Kimmerle and Eben 1954 21 2 hr 14 ppm (1.6} 3.4 ppm

Lathal dose deta:
LDy LD,

Species Reference Routs | (mgkg) | (mg/hg) Adjusted LD Derived valus
Mouge Vexnot st al. 1577 oral 120 | eewe- 354 ppm 35 ppm
Rat vijayarachavan and Kaushik 1987 cral 51.5 ] --ae- 152 ppm 15 ppm

Humandats . ........ .. ... iiriiiirr i Volumeers exparienced eys imtation and lacrimation after 110 5

minutes at 2 ppm, with more marked imitation at 4 ppm;

exposures wers unbearable at 21 ppm [Kimmere and Eben
1864}, 1n another study, voluntesrs noted eya imitation and
lacrimation at 5 ppm in less than 50 seconds Mesllon 1963).

Revised IDLH: 3 ppm

Basls for revised IDLH: Tha revised IDLH for methyl isccyanate is 3 ppm basad on acute inhalation toxicity data in
humans [Kimmerls and Eban 1984 Mellon 1563].

REFERENCES:
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Methyl mercaptan

CASnumber ........ ... . ... ...... ... .. ..., 74-83-1

NIOSHREL ........ ... . ... ... ... .. .. 0.5 ppm {1 mg/m?) 15-minute CELING

CurrentOSHAPEL . ... ......................... 10 ppm (20 mg/m*) CEILING

1880 0SHAPEL ... ... ... .. .. 0.5 ppm (1 mg/m®) TWA

199319 ACGIHTLY . ... ... . ... ... ..., 0.5 ppm (0.58 mg/m® TWA

Descripionocfsubstance . ....................... Colorless gas with a disagresable odor like garlic or rotten
cabbayge.

LEL . .. e 3.9% (10% LEL, 2,800 ppm)

Orginal (SCPYIDLH . ... . ... ... ... .ccoonia.. 400 ppm

Basls for oniginal (SCPYIDLH .................... Because no useful data on acute inhalation toxicity are available

on which lo base the IDLH for methy! mercaptan, the chosen
IDLH is based on an analogy with hydrogen sutfide.
ACGIH [1871] reported that some investigators show toxicities of
the same magnitude for hydrogen aulfide and methy! mercaptan
[Ljunggren and Norberg 1843}; others indicate that the toxicity of
methyl mercaplan is somewhat less than that of hydrogen suMfide
[DeRekowski 1803; Frankel 1921]. Patty [1953] reported that
400 to 700 ppm hydrogen sulfide is dengerous after exposure of
0.5 to 1 hour [Henderson and Haggard 1843). AIHA [1871]
reported that concentrations of 400 to 700 ppm hydrogen suffide
caused loss of consciousness and possible death in 0.5 to
1 hour [MCA 1850]. Based on the data ¢ited above, an IDLH of
400 ppm is chosen.

Short-term exposure guidelines . ................. Nona developed

ACUTE TOXICITY DATA

Lathal concentration date:

LC,, LC,, Adjustsd 0.5-hr Derlved
Specles Refurence {ppm) (ppm) Time LC{CF) value
Mouse Seluzhiteky 1572 3.3 | --e-- 2 hr 4 ppm (1.25) 0.4 ppm
RAL Tansy et al. 1981 675  } ~-e-- 4 hr 1,350 ppm (2.9) 135 ppm
Lethal dose data:
LD, Lo,
Species Reference Routs | (mg/kg) | (mg/kg) Adjustad LD Derived valus
Mammal Seluzhitaky 1972 T &£0.87 | ----- 212 ppm 21 ppm
Humandats .......... .0 cvemirrnramcacnnamanns Students accidentalty expossd to about 4 ppm for saveral hours

experienced headaches and nausea {Clayton and Clayton 1881).
Some investigators have reported that the toxicity of methyl
mercaptan |s similar to hydrogen sulfida while others report the
toxicity 1o be somewhat less than hydrogen sutfide [DeRekowski
1883; Frankel 1921].

Ravissd 1IDLH: 150 ppm

Basis for revisad IDLH: The revised IDLH for methyl mercaptan is 150 ppm basad on acuts inhalation toxicity deta in
animals [Tansy el al. 1881] and an analogy to hydrogen sulfide [DeRekowski 1803; Franks! 1821] which has a revised
\DLH of 150 ppm. .
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Methy! mercaptan {continued)

REFERENCES:
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Methyl methacrylate

CASnumber .. ..... ... ... ... B0-62-8

NIOSHREL ... ... ... .. . i, 100 ppm (410 mg/m™) TWA

CurmmentOSHAPEL ............................. 100 ppm (410 mg/m*) TWA

1985 0BHAPEL .................. i Same as curment PEL

16801084 ACGIHTLY ... . ... ... ......... 100 ppm {410 mg/m?) TWA

Descripionofeubstance . .. ........ ... ......... Colorless liquid with an acrid, Fuity odor,

LEL ... i e e, 1.7% (10% LEL, 1,700 ppm)

Orginal (BCPYIDLH ............................ 4,000 ppm

Basis fororiginal (SCP)IDLH ... ... ....... ... The chosen IDLH is based on the statement by ACGIH [1871]

that 4,400 ppm was fatal to rats and rabbits in 8 hours
[Deichmann 1841)]. Also, Patty [1963] ciled an approximate rat
LC of 3,750 ppm [Deichmann 1941; Spealman et al. 1945).

Short-term exposure guidelines ... ....... ... . ... None developed
ACUTE TOXICITY DATA
Latha! concentration data:
LCyw LC., Adjustsd 0.5-hr Darived

Species Reference (ppm} {ppm} Time LC {CF) value
Rat Blagodatin et al. 197¢ 18,75¢ | ----- 4 hr|37,500 ppm {2.0) 3,750 ppm
Hounse Hlagodatin et al. 1376 4,887 ] ee--- 2 hr| 7,115 ppm {1.6} 712 ppm
Rat beichmann 1841 00000 | ----- 4,400 8 hr|ii,000 ppm {2.5}) 1,160 ppm
Rabbit Deichmarn 1941 | ----- 4,400 8 hrjli, o0 ppm (2.5) 1,100 ppm
Rabbit Deichmann 141 | ----- 4,207 4.5 hr| 8,751 ppm {2.08@) BTS ppm
G. pig Deichmann 1941 | ==--- 4,567 -] hel 9,819 ppm (2.15) 982 ppm
Rat Deichmann 1941 3,750 | ----- ? ? ?
Mammal Gig Sanit 1986 4,808 | ~-ea- ? ? ?
Humandsta ................ ... . ..oiiiiiao. Workers have experienced imitation, bul tolaraled 200 ppm

without compiaint [Speaiman et al. 1845]. It has also been
reported that 2,300 ppm was intolerable {Coleman 1963).

Revised IDLH: 1,000 ppm
Baasils for revised IDLH: The revised IDLH for methyl methacrylate is 1,000 ppm besed on acuts inhalation toxicity date
in humans [Colemen 1963} and anima!s [Blagodatin et al. 1878; Deichmann 1841].

REFERENCES:

1. ACGIH [1971]. Methyl methacrylaie. In: Documentation of the threshold fimit vaiues for substances in workroom air.
3rd ed. Cincinnati, OH: American Conference of Gavemmental Industrial Hyglenists, p. 168.

2. Blagodatin VM, Smiznove ES, et al. [1076]. Substentiation of the maximum penmisaible concentration of methacrylic

acid methyl ether in tha air of the working zone. Gig Tr Prof Zabol 2(X8).5-8 (in Rusaian).

Colaman AL [1863]. Latter to the TLY Commities from Staie of Connecticut, Labor Department, Occupational Health

Section (March 15, 1963). :

Deichmann W [1841]). Toxicity of methyl, sthyl, and n-butyl methacrylate. J Ind Hyg Toxicol 23:343-351.

Gig Sanit [1986); 57(5):81 (in Russian).

Patty FA, ad. [1963]. Industrial hygiene and toicology. 2nd rev. ed. Vol. Il Toxicology. New York, NY: interscience

Publishers, Ing., p. 1880.

Speaiman CR, Main R., Haag HB, Larson PS [1945]. Monomeric metiyl methacrylale. Am J Ind Med 14(4):292-208.
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a-Methyl styrene

CASTUMDBer .. ...... ... i $8-33-9

NIOSHREL ...........ioiiiiii i, 50 ppm (240 mg/m®) TWA, 100 ppm {485 mg/m®) STEL
CurrentOQSHAPEL ............................. 1:00 ppm {480 mg/m®) CEILING

1989 OSHAPEL ...........oviiiiriiiiiiin, 50 ppm (240 mg/m®) TWA, 100 ppm {485 mg/m?) STEL
499349 ACGIHTLY ... . ... ... ......... 50 ppm {242 mgém®) TWA, 100 ppm (483 mg/m®) STEL
Descripionofsubetance . .. ..................... Colkoress liquid with a characteristic odor.

LEL .. e 1.9% (10% LEL, 1,900 ppm}

Original (SCPYIDLH ... ... ... it 5,000 ppm

Basis fororiginal (SCPYIDLH ..._................ Because no data on acuds inhalatien toxicity are available on

which to base the IDLH for a-methyl styrene, the chosen IDLH is
based on an analogy with styrena which has an IDLH of

5,000 ppm.
Short-term gxposure guidetines .................. None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD,
Species Reference Routs | (mg/kg) | (mgkg) Adjustad LD Derived vaiue
Rat Wolf et al. 1956 oral 4,900 § ----- 6,382 ppm 538 ppm
Otheranimaidata ..................cciviuniinn.n A considerable number of rats and guinea pigs exposed to
3,000 ppm for 7 to 8 houra/day, 5 days/week for up to 6 manths
died [Gerarde 1960; Wolf ot al. 1556]. Rats and guinea pigs had
slight changes in liver and kidney weights and some reduction in
body weight following exposure te 803 ppm for 7 hours/day,
5 days/wesk for 27 days [Wolf et al. 1958]. No adverse effects
ware noted in rats, rabbits, mice, monkeys, and guinea pigs
expased 7 houra/day, 5 daya/week for 5 months to 200 ppm
[Wolf st al. 1958].
Humandeta ... ................... ... iiienn. Four volunteers reporied a definite unpleasant odor and slight

eye iritation afer about 2 minutes of exposure to 200 ppm [Wolf
et ai. 1958). Strong eye and nasal imitation has been noled at
concantrations above 600 ppm [Gerarde 1960; Wolf ef al. 1958].

Revised IDLH: 700 ppm
Basis for revissd IDLH; The rewised IDLH for a-methyl styrene is 700 ppm based on acute toxicity data in humans [Wolf
ot al. 1958] and animals [Gerarde 1960; Wolf et al. 1558] and an analogy to styrene which has a revised IDLH of 700 pom.

REFERENCES:

1. Gerarde HW [196]]. Toxicology and biochemiatry of aromatic hydrocarbons. Princeton, NJ: Elsavier Publishing
Company, pp. 131-133,

2. Woll MA, Rows VI, McCollister DD, et al. {1856). Toxicological studies of certam alkylated benzenes and banrene.
AMA Arch ind Health 74:387-388.
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Mica

CASnumber ... ... ... ... ... 12001-26-2

NMIOSHREL ....................... ... .. ... 3 mg/m® (respirable dust) TWA

CumentOSHAPEL ........ .................... 20 mppef TWA

1883 OSHAPEL ....... ... ... ... ... ...l 3 mg/m® (respirable dust) TWA

19931984 ACGIHTLY .......................... 3 mg/m® {respirable dust) TWA

Descripionofsubstance . ....................... Calorless, odorless flakes or sheets of hydrouns silicates.

] Noncombustible Solid

Original (SCPYIOLH* . . ..., ... ... ... coenl. No Evidence [*Note: "Effective” IDLH = 10,000 mppc! — see
discussion balow.]

Bavis fororiginaf{(SCP)IDLH .................... The available toxlcnlogical data show no evidence that an acute

exposure to a high concentration of mica would impede escape
or cause any imeversible heatth effects within 30 minutes. For
this draft technica! standard, therefore, respirators have been
selected on the basis of the assigned protection facler aflorded
by sach device. However, for some particulate substances for
which no avidence of an IDLM axists, the determination of
allowable respiratory protection based on protection factors may
result in the assignment of respirators for concentrations that are
not likely to ba sncountered in the occupational environment.
Therefore, for all such particulate substances it has been
arbitrarily delarmined that only the "most pratective” respirators
are permitied for use in concentrations exceeding

500 » the OSHA PEL {500 » 20 mppcf is 10,000 mppcf).

Short-term exposure guidelines . ... ... ... ..., None developed
ACUTE TOXICITY DATA
Animslorhumandata .......................... None relevant for use in determining the revised IDLH,

Revised 1DLH: 1,500 mg/m®

Basis for revised IDLH: The available toxicological data contain no evidence that an acute exposure to a high
concaniration of mica would impeade escape or cause any imeversible heatih effects within 30 minutes. However, the
revised IDLH for mica is 1,500 mg/m® based on being 500 times the NIOSH REL of 3 mg/m? (500 is an assigned
protection factor for respirators and was used arbitrarily during the Standards Completion Program for deciding when the
"moat protective” respirators should be used for particulates).
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Molybdenum (insoluble compounds, as Mo)

CASnumber ... .. ... .. ... 7436-98-7 (Matal)

NIOSHREL ......... ... ... .. The 1889 OSHA PEL may not be protective to workers.

CurrentOSHAPEL ............................. 15 mg/m® TWA

1989 OSHAPEL ... ... ... .. ...l 10 mg/m® TWA

19931984 ACGIHTLY .......................... 10 mg/m® TWA

Dascriptionofsubstance . .. ..................... Varies

Orginal (SCPYIDLH* . . ... . ... ..., No Evidence [*Note: "Effective” IDLH = 7,500 mg Mo/m* — see
discussion below.]

Basis fororiginal (SCP}IDLH .................... The available toxicological data contain no evidence that an

acute expasure 1o a high cancentration of inscluble molybdenum
compounds would impede escape or cause any irreversible
heatlh effects within 30 minutes. For thia draft technical
standard, therefore, respirators have been selected on the basis
of the assigned protection factor afforded by each device.
Howevaer, for some parliculate substances for which no evidence
of an iDLH exisls, tha determination of allowable raspiratory
protection based on prolection factors may result in the
assignmant of respirators for concentrations that are not likely to
be encountered in the occupationai environment, Therefore, for
all such particulate substances it has been arbitrarily determined
that only the "most prolective” respirators are permitted for use in
concentrations exceeding 500 = the OSHA PEL

{500 x 15 mg Ma/m* is 7,500 mg Ma/m®).

Short-term exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Animatdata .......... . .. ...l N fatalitios were reported among animals that ingested

amounts of melybdenum disulfide in doses as great as
6,000 mg Mo/kg [Fairhall et al. 1545]. No changes were
observed in rats over a 4-week period following inhalation
axposures to metallic motybdanurn at 25,000 to 30,000 mg/m® or
to malybdenum dioxide at 10,000 to 12,000 mg/m? for § hour

: {FDA 1$75].

Humandata .. ... ........ ... .. . iiiiiiennnnnann Mining and malallurgy workers chronically exposed to 80 to 800
mg Mao/m? reparted an increased incidence of nonspecific
symptoms that included weakness, fatigue, headache, anorexia,
and joint and muacle pain [Lener and Bibr 1984].

Revised iDLH: 5,000 mg Mo/m®

Basls for reviaed IDLH: The available toxicological data conltsin no evidence that an acute expasure to a high
concentration of inscluble molybdenum compounds would impade escape or cause any ireversible health eflects within
30 minutes. However, the revisad IDLH for inscluble molybdenum compounds is 5,000 mg Mo/m® basaed on baing

500 times the OSHA PEL of 10 mg Mo/m? (500 is an assigned protection factor for respirators and was used arbitrarily
during the Standards Completion Program for deciding when the “most protective”™ raspirators ahould be used! for
particulates),

REFERENCES:

1. Fairhall LT, Dunn RC, Sharpless NE, Pritchard EA [1945]. The toxicity of molybdenum. Public Heatth Bulletin
293:1-36, 4041,

2. FDA[1975]. Toxicity of essential minerals. [nformation pertinent to esiablishing eppropriate levels of single-minerat
dietary supplemants. Washington, DC: U.S. Food and Drug Administration.

3. Lener ), Bibr B [1984]. Effects of molybdenum on the organism: a review. J Hyg Epidemicl Microbiol Immunol
29:405-410.
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Molybdenum {soluble compounds, as Mo)

CAS number
NIOSH REL

1888 OSHAPEL .......... ... ... ... ... ...
19931984 ACGIHTLY . ... ........ ... ...cvu.n.
Descriptionofsubstance ... ........... .........
Original {SCP}IDLH* . . .. _........ ... ..........

Basis for original {SCP} IDLH

Short-term exposure guidelines . .................

ACUTE TOXICITY DATA

Lethal concentration data:

varies

The 1980 OSHA PEL may not be protective to workers.

5 mg/m® TWA

Same as curent PEL

5 mg/m® TWA

Varies

No Evidence [*Note: “Effective® [DLH = 2,500 mg Mo/m® — sae
discussion below.]

The avaiiable toxicological data contain no data thet an acute
exposure o the soluble compounds of motybdenum could
impede escape of cause imaversible heatth sffects in

30 minutes. For this draft technical standard, therefore,
respirators have bean sslecied on the besis of the assigned
protection factor afforded by each devica up to 500 x the OSHA
PEL of 5§ mg Mo/m?® (9., 2,500 mg Mo/m?); onty the *mast
profective” respirators are permitted for use in concentrations
exceading 2,500 mg Ma/m?®.

None daveloped

Adjusted 0.5-hr Derived value
Specias Reference LCyx LC, Time LC{CF}
Na,Mo0,
Rat Barltrop 1991 2, 080 mg/m* | ----- 4 hr »1,939% mg Mo/w’ »>194 mg Mo/m
Mo,
Rat Barltzrep 1891 »5,840 mg/m* | ----- 4 hr »7,784 mg Mo/m? »778 mg Mo/m
Lathal dose data:
LDg LG,
Spacies Reference Route | ({mg/kp) {mg/kg) Adjusted LD Derived vaive
NaMol,
Rat Barlitrop 1991 oral 4,000 ]  ----- 13,048 oy Ma/m’ | 1,305 mg Mo/m*
Mo,
Rat Barlitrop 15891 oral 2,689 | wewe~ 12,541 mg Mo/m' | 1,254 mg Mo/m’
Me0,, CaMoO,,
(NH, ) ;MoO,
Rat Fairhall et al. 1945 oral | ----- 120 mg Mo/kg 840 mg Mo/mt B4 mg Mo/m’
Mod,, Camcd,,
(NH,) M0,
G pig Fairhall et al. 1945 oral | ----- 12¢ mg Mo/kg 160 BY Mo/m’ 84 my Wo/m
CaMoD,
Rat Browning 1%61 oral 01 ] mees=s 3319 mg Mo/m 34 mg Mo/ m?
[NH, } McO,
Rabbit Coulston & Korte 1975 oral 1,870 |0 meeee 6,371 mg Mo/m’ 637 mg Mo/m’
G. pig Coulston & Korte 19875 oral 2,200 | 0 mme-~ 7,546 mg WNo/m? 755 mg Mo/m
Cat Coulston & Korte 1375 oral 1,600 } o ----- 5,488 mg Mo/m’ 545 mg Mo/m?
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Molybdenum {soluble compounds, as Mo) (continued)

Otheranimaldata .............................. No changes were cbserved in rats over a 4-week pariod

following inhalation exposures to molybdenum trioxide at 12,000
to 15,000 mg/m? or to ammonium paramotybdate at 3,000 to
5,000 mg/m® for 1 hour [Fairhall et ai. 1845]; however, iritation of
the upper respiratory passages occumed after exposure 1o the
ammonium paramolybdats dust [FDA 1875).

Humendats . . ... ........ ... cciiiiirnnnnnn Mining and metaliurgy workers chrenically exposed to 80 to 600

mg Mo/m reported an increased incidence of nonspecific
symptoms that included weaknesa, fatigue, headache, anorexia,
and joint and muscle pain [Lener and Bibr 1984].

Revieed IDLH: 1,000 mg Mo/m®
Basis for revised IDLH:; The revised IDLH for soluble motybdenum compounds is 1,000 mg Mo/m? based on toxicity
data in workers [Lenar and Bibr 1884] and animals [Barttrop 1891].

REFERENCES:

1.

Baritrop D [1991). The scute toxicity of certain compounds of molybdenum, Repot to the Intemational Motybdenum
Association, London, April 1981, London, England: Departmant of Child Health, Charing Cross and Westminster
Medical Schoal.

Browning E {1981). Toxicity of industrial metals. London, England: Butterworths, p. 214,

Coulston F, Korte F, eds. [1975). Heavy metal ioxicity, safety and hormology. in: Environmental CQuality & Safety,
Supplemean 1. New York, NY: Georg Thieme Publishers, pp. 1-120. :

Fairhall LT, Dunn RC, Sharpless NE, Pritchard EA [1945]. The toxicty of molybdenum. Public Health Bulletin 283:1-36,
40-41.

FDA [1975]. Toxicity of essantial minerals. Information pertinent to establishing appropriate levels of single-mineral
dielary supplements. Washington, ©C: U.S. Food and Drug Administration.

Lenar J, Bibr B [1984). Effects of motybdenum on the organism: a review. J Hyg Epidemiol Microbid Immunol
29.405-419,
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Monomethyl! aniline

CASnumber ..... .. ... ... ... .. . . e 100-61-8
NIOSHREL ........... . i, 0.5 ppm (2 mg/m?) TYWA [skin]
Curremt OSHAPEL ....................covvnut 2 ppm {9 my/m®) TWA [skin]
19890QSHAPEL ............. ... .. .. .cciienn.. 0.5 ppm (2 mg/m®} TWA [skin]
19031984 ACGIHTLY .................vvviitt, 0.5 ppm {2.2 mgim®) TWA [skin]
Descriptiocnof subetance . . ....._................ Yeilow to light-brown kiquid with a waak, ammonia-like odor.
LEL ... e e e Unknown
Orglmal (SCP}IDLH . ... .........ccviivea., 100 ppm
Basis fororiginal (SCPYIDLH .. .................. The chosen [DLH is based on an analogy with aniline which has
an IDLH of 100 ppm.
Short-term sxposure guidelines . __....... ... ... .. None developed
ACUTE TOXICITY DATA
Lethal doss data;
LDy LD,
Speciere Reference Routa | (mg/kg) | {mgkg} Adjusted LD Derived value

Rabbit Trecn ot al. 15459 oral | -~--- 280 439 pph 44 ppm

G. pig won Qettingen 1541 oral | e===- 1,200 1,883 ppm 188 ppm
Ctheranimal dats . ..._........ .. .............. It has been reported that a dog survived 50 seven-hour

exposumes ta B8 ppm [Treon et al. 1548].

Humandats ..... ........ ... iviiiiinnnuinn. None relavant for use in determining the reviged IDLH.

Revised IDLH: 100 ppm [Unchanged]
Basis for mvised IDLH: Based on animal subchronic inhalation toxicity data [Treon et al. 1649] and an analogy to aniline
which has a revised IDLH of 100 ppm, the original IDLH for menemethyl aniline (100 ppm} is not being revised at this time.

REFERENCES:

1. Treon JF, Deichmann WB, Sigmon HE, Wright H, Witherup SO, Heyroth FF, Kitzrniller KV, Keenar C {1945]. Tha {oxic
properties of xylidine and monemethylaniline. [. The comparstive toxicity of xylidine and monomethylaniling when
administared orally or intravenously {o animals or applied on their akin. J ind Hyg Taxicol 37:1-20.

2. von Qettingen WF [1841]. The aromatic amino and nitro compounds, their taxicity and potential dangers. Public Health
Bulletin 271:186.
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Morpholine

CASnumber .................coiiiiiiiiii,. 110-91-8

NIOSHREL ............c.iiiiiii i, 20 ppm (70 mg/m*} TWA, 30 ppm {105 mg/m*) STEL [skin)
CurrentOSHAPEL ............................. 20 ppm (70 mg/m®) TWA [skin]

1988 OSHAPEL ............. ... ...... ..., 20 pprn (70 mg/m?} TWA, 30 ppm {105 mg/m?) STEL [skin]
19934984 ACGIHTLY .......................... 20 ppm (71 mg/m?) TWA [skin]

Descriptionofsubstance . ....................... Coloriess liquid with a weak, ammonia- or fish-like odor.

LEL .. e e 1.4% (10% LEL, 1,400 ppm}

Originat{SCPYIDLH ............................ 8,000 ppm

Basis fororiginal (SCPYIDLH .................... The chosan IDLH is based on the staternent by ILO [1972] that 1

of 6 rats died following an 8-hour exposure to B. 457 ppm. The

chosen iDLH is aiso supported by Patty [1963] who reported that

1 hour was the maximum survival time for rats exposed to the

saturated vapor (9,200 ppm); exposure of 6 rats to B,000 ppm

{calculated) for 8 hours resutted in no deaths [Smyth et al. 1954].
Short-term sxposure guidelines . ................. None daveloped

ACUTE TOXICITY DATA

Letha! concentration deta:

LCy LG, Adjusted 0.3-hr Derived
Species Referencs {ppm} {ppm} | Time LC (CF) vaiue
Rat ILD 1972 LCy»: 8,497 | -wese 83 hr 21,243 ppm {2.5} | 2,124 ppm
Mouse Toksikol Nov Prom Khim Vesh 1966 365 | ----- 2 hr S84 ppm (1.6} S@ ppm
Lathal dose date;
LDg LD,
Species Reference Route | (mgkg) | {mg/hg) Adjusted LD Derived vaiue
Manna i Bazarova and Miguekina 1975 aral 1,23¢ |} =we-- 2,359 ppm 236 ppm
Mouse Patel et al. 1985 oral 525 ]| sames 1,015 ppm 102 ppm
Rat Smyth et al. 1954 oral 1,056 | ----- 2,030 ppm 203 ppm
Qtheranimaldata ............. .. ... .......... No¢ deaths resulted from exposures of & rabs to 8,000 ppm for
B hours [Smyth et al. 1554},
Humandata .............. ..o, Imitation of the nces has been eported after a 1-minute

exposure o 12,000 ppm and coughing started after 1.5 minutes;
it was suggested thet this concentration would probable be
intclerable for long pariods [Shea 1838].

Revised iDLH: 1,400 ppm [LEL]

Basis for revisad IDLH: Based on health considerations and acute inhalation toxicity data in humans [Shea 1939] and
animals [ILO 1872; Smyth et al. 1854), a value of 2,000 ppm would have been appropriate for morphoiine. Howsver, the
ravised [DLH for morpholine is 1,400 ppm based stricily on safely considerations (i.e., being 10% of the lower explosive
limit of 1.4%).

REFERENCES:

1. Bazarova LA, Miguskina NV [1975]. Comparativa evaluation of the taxicity, hazard and affect of piperidine and
morpholine. Toksiko! Nov Prom Khim Yash 74:80-85 {in Russian}.

2. ILO{1972). Morpholine. In: Encyclopaedia of occupational health and safety. 2nd ed. Vol. Il {L-Z). Geneva,
Switzariand: Intemational Labour Office, pp. 815-816.

3. Patel VK, Venkatakrishna-Bhatt H, Patel NB, Jindal MM [1985]. Phamacoiogy of new glitarimide compounds. Biomed
Biochim Acta 445):785-803.

338



Morpholine {continued)

. Patty FA, ed. [1963]. industrial hygiene and toxicolegy. 2nd rev. ed. Vol Ii. Toxicology. New York, NY: interscience

Publishers, Inc., pp. 2203-2204,

. Shea TE Jr{1839]. The acute and sub-acute toxicity of morpholine. J ind Hyg Toxicol 2(7):236-245.

. Smyth HF Ji, Carpenter CP, Weil CS, Pozzani UG [1654]. Range-finding toxicity data: list V. AMA Arch Ind Hyg Occup
Med 10:61-68.

. Toksikol Nov Prom Khim Vesh [1968]; 8:60-70 {in Russian).
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Naphtha {coal tar)

CASNUMbEr ... ..o 8030-30-8

NIOSHREL .........cciitiniiin i, 100 ppm {400 mg/m?} TWA

CurrentOSHAPEL ..................c..0vnno... 100 ppm {400 mg/m®) TWA,

1989 OSHAPEL ... ... ... ... ..., Same as current PEL

199319 ACGIHTLY ... ... 400 ppm {1,590 mg/m™) TWA
Descriptonofsubetance . ....................... Reddish-brown, mobile fiquid with an aromatic odor.
LEL . . e 1.0-1.3% {10% LEL, 1.000-1,300 ppm}

Orginal (SCPIIDLH ...............iviinen... 10,000 ppm [LEL]

Baeie fororginaf (SCPYIDLM ... ................. According to AIHA [1870], 7,500 ppm benzenae is judged

dangsrous o human lifa for exposures of 30 minutes or more
[Henderson ard Haggard 1943]. Because benzene is the most
hazardous constituent of coal tar naphtha which is present in any
appreciable amount, an iDLH of 7,500 ppm could be assumed.
However, because the amount of benzene contained in naphtha
is usualty small, the lower explosive limit {LEL) of 10,000 ppm
been used as the 1DUH for this draft technical standand. [Note:
The draft technical standard noted that the range of the LELs for
each of the consiituenty of coal tar naphtha wems between
10,000 and 13,000 ppm.}

Short-term sxposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC, Adjusted 0.5-hr Derived
Speties Referance {ppm} {ppm} Time LC {CF} value
Rat Carpenter st al. 137% 15,000 | ----- 4 hr 30,000 ppm {2.0) 3,000 ppm
Mouse Stubblefield et al. 1339 2,318 | ----- § hr 5,335 ppm {2.3} 534 ppm
Human Tab Blol Per 1933  }  ----- 30, 00¢ S min |16,500 ppm (D.SS} ¢ 1,650 ppm
Rat Tayler 1335 1,600 | -e=-- & hr 3,680 ppm {2.3) 158 ppm
Lethal dose data:
LDy LD,

Species Reference Routa | {mg/kg) | (mg/kg) Adjusted LD Derived value
Rat Stuhblefield et al. 1339 oral | 5,000 } ----- >7,659 ppm >766 ppm
Otherhumandata ....................0vonn... Acute exposure ta 430 ppm has been reported to cause only

slight ays and throat irmtation [Carpenter et al. 1975].

Revised IOLH: 1,000 ppm [LEL)

Basle for mvised IDLH: Basad on health considerations and acute inhalation toxicity data in humans {Cerpenter et al.
1675; Tab Biol Per 1633], a value of about 1,700 ppm would have been appropriate for coal tar naphtha. However, the
revisad [DLH for cosl tar naphtha is 1,000 ppm based strictly on safety considerations {i.e., being 10% of the jower
explosive limits of the various constituents of coal tar naphtha which range from 1.0 1o 1.3%).

REFERENCES:

1. AIHA{197(2 Banzene. In: Hygienic guide saries. Am Ind Assoc J 37:383-388.

2. Carpentsr CP, Kinkead ER, Geary DL Jr, Sullivan LJ, King JM [1875]. Petroleum hydrocarben toxlcﬂy studies.
IV. Animai and human response to vapors of rubber solvent. Toxicol Appl Phamuacol 33:526-542.

3. Henderson Y, Hag?ard HW {1943]. Noxious gases. 2nd ed. New York, NY: Reinhokd Pubhshlng Corporation, p. 213.

4. Stubblefield WA, McKea RH Kapp RW Jr Hmz JP [1588]. An evaluation of the acute toxic properties of liquids derived
from oil sands. J Appt Toxmoi 9{1).58-6

5. Tab Biol Per [1533]; 3:231 {in German)

6. Taylor H [1938]. Texicity of coal tar naphtha distillates. Chem Ind #7:1078-1080.
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Naphthalene

CASnumber ............. .. ... ... .. ... 91-20-3 :
NIOSHREL ........ ... ... i, 10 ppm {50 mg/m®} TWA, 15 ppm {75 mg/m?) STEL
Current OSHAPEL ................covirrinnnnn. 10 ppm {50 mg/m®) TWa
1989 OSHMAPEL . ... ... ... 10 ppm {50 mg/m?) TWA, 15 ppm (75 mg/m®) STEL
18831994 ACGIHTLY ... ... ... cieienn.. 10 ppm (52 mg/m®) TWA, 15 ppm (79 mg/m?) STEL
Descriptionofsubstance .. ...................... - Coloress {o brown solid with an odor of mothhalls.
I 0.8% {10% LEL, D00 ppm}
Orginad (SCP}IDLH ................coviinnn,.. 500 ppm
Basis fororginal (SCPYIDLH . ................... No useful data on acute inhalation toxicity are available on which
to base the IDLH for naphihalene. The chosen LOLH, theratore,
has bean esiimated from the probabla oral lathal dose of 5 to
15 grams for an adult [Gerarde 1960 cited by AlHA 1967).
Short-tarm sxposure guidelines .................. None daveloped
ACUTE TOXICITY DATA
Lethal dose data:
LD, LB, .
Species Reference Route | (mg/kg) { {makg) Adjustad LD Derived value
Rat Goaselin et al. 1584 oral i,800 { ----- 2,355 ppm 236 ppm
Rat Izmerov et al. 1982 oral %0 | ----- 641 ppm 64 ppm
G. pig Matorova 1982 oral 1,200 | ----- 1,570 ppm 1537 ppm
Mouse Shopp et al. 1984 aral 53y | ----- £97 ppm T ppm
Humandata .. ........ .. ... ... ittt The probable oral lethal doas has been reparted to be between 5

and 15 grams [Gerarde 1960). [Note: An oral dose betwean

5 ardd 15 gramas is equivalant to & worker being exposed 1o about
600 to 1,800 ppm for 30 minutes, assuming a breathing rate of
50 liters per minute and 100% absorption.]

Revised [DLH: 250 ppm
Basis for revised IDLH; No inhalation toxicity data are available on which tu base an iDLH for naphthalene. Therefore,
ihe revised IOLH for naphthalene is 250 ppm based on acute oral toxicity data in humans [Gerards 19603,

REFERENCES:

1. AIHA [1967]. Naphthalene, In: Hygienic guide sarias. Am Ind Hyg Assoc J 28493496,

2. Gerarde HW {1960]. Toxicology and biochemistry of aromatic hydrocarbons. Princeton, NJ: Elsevier Publishing
Company, p. 228.

3. Gosselin RE, Smith RP, Hodge HC [1884]. Clinical toxicology of commercial products. 5th ed. Section 11l. Therapeutics
[ndex. Balimore, MD: Williama & Wikins Company, pp. 307-310.

4. [zmerov NF, Sanotsky [V, Sidorov KK [1882]. Toxicomeiric parameters of industrial toxic chemnicals under aingle
exposure. Moscow, Russia; Centre of Intarmational Projects, GKNT, p. 89.

5. Matorova NI [1882]. Data on establishing the maximum penmissible concentration of naphthalene and
chioronaphthalene in ressrvoir walsr, Gig Sanit 71:78-78 (in Russian}.

8. Shopp GM, Whita KL Jr, Holsspple MP, Bames DW, Duke S5, Anderson AC, Condie LW, Hayes JR, Borzelleca JF
[1584]. Naphthalene toxicity in CO-1 mice: general toxicology and immunotoxicology. Fundam Appl Toxicol 4.406-415.
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Nickel carbonyl (as Ni)

CASnumber ... ... ... ........ ..., 13463-38-3

NIOSHREL ........... ... ... i, 0.001 ppm (0.007 mg/m”) TWA; NIOSH considers nickel
carbory} to be a potential occupational carcinogen as defined by
the OSHA carcinogen policy [29 CFR 1990].

CurrentOSHAPEL . ..................0cc00nunn. 0.001 ppm (0.007 mg/m™) TWA

1989 CSHAPEL .......... ... ... .. Same as curent PEL

19931984 ACGIHTLY . ................cunen... 0.05 ppm (0.12 mg/m®) TWA

Descriptionofeubstance . ....................... Coloress to yellow liquid with a musty odor.

LBl . o e i 2% (10% LEL, 2,000 ppm)

Orginal (SCPY}IDLH* . .. ..... ... ................ 7 ppm [*Naote: “Effective” IDLH = 2 ppm — see discunsion
below.

Basia fororiginal (BCP)IDLH ... . ... ... ..... The d'Lun IDUH could be besad on the atatement by

ACGIH [1971] that a 30-minute exposure to 7 ppm is lethal for
mica [Kincaid et al. 1953} According to AlHA [1988], the mousas
A0-minute LTy is 10 ppm [Kincaid ot al, 1953). Because of the
assigned protection factor afforded by each device, however,
2,000 = the OSHA PEL of 0.001 ppm (i.e., 2 ppm} is the
concentration abave which only the "most protective™ respiratars
are permitted, With ragard o the short exposurs tolerance for
humans, AlHA [1968] reported that a concentration of 3 ppm for
30 minutes has been suggesied [Kincaid et al. 1953).
Short-term exposure guidelines .. _......... ..., None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy, LG, Adjusiad 0.3-hr Derlved

Specles Refersnce {ppm} {ppm) Time LC(CF) valus
=] Armie 1908 | ----- 360 50 min 513 ppm (1.44) £2 ppm
Human Brief et al. 1971, =} ==a-- 30 10 min 10 ppm (1.00 3.0 ppm
Cat Coulston and Xorte 1375 266 | ----- 30 min 266 ppm (1.0) 27 pPEM
Rabbit Gekkan Yakuiil 1980 | ----- 42 10 min 42 ppm (1.0) 4.2 ppm
Rat Xincaid et al. 1956 s | ----- 10 min s ppm (1.0} 3.5 ppm
Mouse Kincaid et al. 135 200 ] ----- 7 30 min 7 ppe {1.0) 0.7 ppm
Moune Kincaid ot al. 1953 94 | ~---- 30 min 94 ppm (1.0) 9.4 ppm
Moume Kinceid et al. 1953 w | ----- 10 min 10 ppm (1.00 1.0 ppm

Otherhumandata ... _...._ _............... ... It has been stated that 3 ppm for 30 minutes is the probable

short-lerm exposure limit [Kincaid ot al. 1856].

Revised IDLH: 2 ppm

Basis for revised IDLH: Bassd on acuts toxicity data in humana [Brief et al. 1971; Kinkaid et al. 1958], an iDL H of 3 ppm
would have been appropriate for nickel carbomyl. However, the revised IDLH for nickel carbony! is 2 ppm based on baing
2,000 times the cument OSHA PEL of 0.001 ppm (2,000 is an assigned protection factor for respirators; onty the “most
raliable™ eapirators ace recommended above 2,000 imes the OSHA PEL). [Nole: NIOSH recommends as part of its
carcinagen poficy that the “most protective” respiratora be wom for nickel carbonyl at concentrations above 0.001 ppm.]

REFERENCES:

1. ACGIH [1871]. Nickel carbonyl. In: Documeration of the threshold limit values for substancey in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Governmental Industrial Hygienists, p. 1680.

AlHA [1968]. Nickel carbonyl. In; Hygienic guide series. Am Ind Hyg Assoc J 29:304-307.

Armit HW [1809). The loxicology of nickel carbonyl. J Hyg 7:525-551.

Brief RS, Blanchard JW, Scala RA, Blacker JH [1971]. Metal carbonyls in the pstroleum industry. Arch Environ Heafth
23:373-304.
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Nickel carbony! (as Ni) (continued)

Coulstan F, Korte F, eds. [1975], Heavy metal toxicity, safely and hormology. In: Envirenmental Quality & Safety,
Supplement 1. New York, NY: Georg Thieme Publishers, pp. 1-120.

Gekkan Yakuji (Pharmaceuticals Manthly) [1880]; 22(3):455-459 {in Japanese}.

Kincaid JF, Stanley EL, Beckworth CH, Sunderman FW [1856]. Nickel poisoning. HI, Pracedures for detection,
prevention, and treatment of nickel carbonyt exposure induding a method for the determination of nickel in bialogic
materials. Am J Clin Patho! 26:107-119,

Kincaid JF, Strang JS, Sunderman FW [1953]. Nickel poisoning. [ Experimental siudy of the effects of acute and
subacute exposure to nickel carbonyl. AMA Arch Ind Hyg Occup Med &48-50,
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Current OSHA PEL

1989 OSHA PEL

Banis for original {(SCP} IDLH

Nickel metal and other compounds {as Ni)

CASnumber ........ ... . ...
NIOSHREL ............. it

19931994 ACGIH TLV
Description of substance
Original {(SCP} IDLH*

7440-02-0 (Metal}

0.015 mg/m® TWA; NIOSH considers nickel compounds to be
potential occupational carcinegens as defined by the OSHA
carcinagen policy [29 CFR 1880].

Metai and insoluble compounds: 1 mg/m® TWA

Sama as currert PEL

Metal and insoluble compounds: 1 mg/m? TYWA

Varies

No Evidenca ["Note: "Effective” IDLH = 2,000 mg Ni/m* — see
discussicn below.}

The available toxicological data da not indicate that exposure to
a high concentration of nickel metal or soluble nickei compounds
could impede sscape within 30 minutas. For this draft technicat
standard, therefore, respirators have been selected an the basis
of the assigned protection factor afforded by sach device up la
2,000 = the OSHA PEL (2,000 x 1 mg Nim® is 2,000 mg Ni/m®;
anly the "maost protective” respirators are permitted for use in
concenirations excasding 2,000 mg Niim®.

Short-tarm exposurs guidelines ... ............... None developed
ACUTE TOXICITY DATA
Lethal concentration data;
Adjusted 0.5-hr Derived vaiue

Species Raference LCyw LC, Time LC {CF)

NiB,F,

Mouge NDRC 1943 | ----- 530 mg/m* | 10 min { 92 mg Ni/m* (0.69) | 9.2 mg Hi/m'
Lethal dose data:

LDy Lo,,
Species Refarence Route | {mg/kg) | {(mgkg) Adjusted LD Derfved value

NiB,F,

Rat NRC 1353 oral | ee--- 500 844 mg Hi/m 48 mg Ri/m
NiQ

Rat FDRL 1383 oral | ~ees- 5,000 27,504 og Hi/m 2,750 mwg Wi/m?
Wi

Rac PORL 1983 cral | ee--- $,000 | 35,000 mg Ni/m? 3,500 mg Wi/m’

5. pig Gekkan Yakxull 1980 oral | -ees- 5 35 mg Ni/m’ 3.5 mg Ri/m
Ri(FH,},180,},

Rat FDRL 1984 oral 400 ] ----- 573 mg Ni/m® §7 mg Mi/w’
NiCH,0,

Rat Haro et al. 1968 oral 3s¢ | ----- Bl4 mg Ni/® 81 mg Wi/m

Mouae Haro et al. 1968 oral 410 ] ----- $53 mg MWi/m’ 95 mg Ni/m?
Wicl,

Rat Itakova ot al. 1369 cral 195 | ----- 31131 og Ni/o? 33 mg Ni/m

Other animal data

Human data

it has been reporied that puimonary inffammation, degeneration
of tha bronchiolar mucosa, and atrophy of the alfactory
epithalium rasulied in rats and mice exposed to nickel sulfate
hexahydrate at concentrations ranging from 0.7 to 13.5 mg Num?®
for 6 hours/day for 12 days [Benson et al. 1588].

None relevant for usas in determining Uue revised IDLH.
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Nickel metal and other compounds (as Ni) (continued)

Revised IDLH: 10 mg Nim®

Basis for revised IDLH: The revised IDLH for nickel compounds is 10 myg Niim? based on acuta inhalation toxicity data in
animals [NDRC 1643]. This may ba a conservative value due to the lack of relevant acute inhalation toxicity data for
workers. [Note: NIOSH recommends as part of its carcinogen policy that the “most protective™ mespirators be wom for
nickel compounds at concentrations above 0.015 mg Nim® ]

REFERENCES:

1. Benson JM, Burt DG, Carpenter RL, et al. [1988]. Comparative inhalation toxicity of nickel sulfate to F344/N rats and
BEC3F1 mice exposed for twelve days. Fundam Appl Toxicol 10:164-178.

2. FORL [1983]. Acute cral LDy, study in rats (OECD). Wavery, NY: Food and Drug Research Labovatories, Inc., FDRL
Study No. 7884D.

3. FDRL [1984]. Acule ot LDy, study of ammonium nicket suifats technical grade in Sprague-Dawley rats. Waverly, NY:
Food and Drug Research Laborateries, Inc., FORL Study No. 80054,

4. Gekkan Yakuji (Pharmaceuticels Monthly) [1980]; 22:455 (in Japanese).

5. Haro RT, Furst A, Faik HL [1968]. Studies on the acute toxicity of nickelocene. in; Proc W Pharmacol Soc 11:38-42.

6. Itskova Al, Eiakhovskaya NP, Kolbagova OV, Lychnikova TD [1868]. The toxicty of soluble nickel compounds taken by
mouth. Farmakol Toxsikoi 32:102-105 (translated).

7. NDRC [1643]. Informal monthly progress report on toxicty of chemical warfare agents. National Delensa Research

Committee, Office of Scientific Research and Devaloprnent, Division 8, Progress Report No, 8-4-1-18.
8. NRC [1853]. Relationship between chemical structure and toxic action on rais. National Academy of Sciences, National
Research Coundil, Chemical-Biologicel Coordination Center, Review 5:28.
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Nicotine

CASmumber ... ... ... ... ... ... ... ... 54-11-5

NIOSHREL ... ........... i 0.5 mg/m* TWA [skin]

CurremtOSHAPEL ............................. 0.5 mg/m® TWA [skin)

1988 0SHAPEL ...............ciiiiiiiiinnn.. Same as current PEL

19931984 ACGIHTLY ... ...................... 0.5 mg/m® TWA Iskin}

Descriptichofsubstance .. .. ..., ... ........ ... Pale-yellow to dark-brown fiquid with a fish-like odor when warm.

LEL ... D.7% {10% LEL, 4,700 mg/m?)

Orginal{SCP}IDLH . ........................... a5 mg/m®

Basls fororiginal (SCPYIDLH ... ................ Mo data on acute inhaiation toxicity are available on which to
base the IDLH for nicatine. The chosen IDLH, therefore, has
been estimated from the human oral lethat dose of 80 mg
[Lehman 1838 cited by Paity 1983 and ACGIH 1871}

Short-term exposure guidelines ._................ None developed

ACUTE TOXICITY DATA

Lathal dese data:

LDy LD,

Species Reference Routa | {mg/kg) | (mgkg) | Adjustsd LD Derived value
Dog Franke and Thomag 1932 oral 9.2 | -xees 64 og/m 6.4 mg/mt
House: Lazutka ot al. 1969 oral 3.34 | --ees 23 og/m? 2.5 mg/mt
Rat Sine 1993 oral 8¢ | --ee- 350 my/mt 35 mg/m

Humandata ................... ... ... ... ... The fatal human dose has been astimatad to be about 50 to 80

mg [Lazutka ot al. 1865]. {Note: An oral dose of 50 to 60 mgkg
is equivalent to a 70-kg worker being sxposed to about 30 to

40 mg/m? for 30 minutes, assuming a breathing rate of 50 liters
per minute and 100% absorption.]

Revised 1DLH: 5 mg/m?
Basls for revised IDLH: Mo inhalation toxicity data are available on which to base an IDLH for nicotine, Therafore, the
revised IDLH for nicotine is 5 mg/m* basad on acute crat toxicity data in humans {Lazutka et al. 1869] and animals [Franke
and Thomas 1932; Larutka at al. 1668}

REFERENCES:

1. ACGIH [1971]. Nicotine. [n: Documentation of the thrashald limit values for substances in workmom air. 3rd od.
Cincinnati, OH: American Conference of Governmental industrial Hygianists, p. 181,

2. Franke FE, Thomas JE [1832). A note on the minimal fatal dose of nicoline for unanesthetized dogs. Proc Sec Exp Bio
Med 2¢:1177-1179.
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4. Lehman AJ [1838]. Phammacoiogical considerationa of insecticides. Q Bulletin Assoc Food Drug O U5, 1.32):65-70.

5. Paity FA, ed. [1983]. Industrial hygiene and toxicology. 2nd rev. ad. Vol. Il Toxicology. New Yok, NY: Interscience
Publishers, Inc., p. 2188,

8. Sine C, ed. [1993]. Nicotine. In: Farm chemicals handbook ‘93, p. C243.




Nitric acid

CAS NUMDBOF .. .. .. ..t iae it craras 7697-37-2

NIOSHREL ........ i 2 ppm {5 mg/m®) TWA, 4 ppm (10 mg/m®) STEL

Current OSHAPEL ............................. 2 ppm (5 mg/m?) TWA

BB OSHAPEL .. ...iitiiriii it 2 ppm {5 mg/m") TWA, 4 ppm (10 mg/m® STEL

19931884 ACGIHTLY ... .............coiivninn. 2 ppm (5.2 mg/m®} TWA, 4 ppm (10 mg/m") STEL

Descriptionofwubstance .. ...................... Colorlass, yeliow, or red, fuming liquid with an acrid, suffocaling
odor.

LEL ... e Noncombustible Liquid

Orginal (SCPYIDLH .. ............ccooviieon... 100 ppm

Baeis for ordginal (SCP}IDLH .................... The chosen IDLH is basad on the statement by MCA [1961] that

puimonary edema may result from an axposure of 100 to
150 ppm for only 0.510 1 hour. It |8 not clear if MCA [1961] was
referting to nitric acid specifically, or to nitrogen oxides. The
chosen ID_H seems reascnable, however, because an [DLH of
100 ppm was aiso selected for ydrogen chiloride.
Short-tarm exposure guidelines _ .. ........ ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration cdata:

LCy LG, Adjusted 0.5-hr Darlved
Species Refurence {ppm) {(ppm) Time LC (CF) value
Rat Gray et al. 1954 138 | ----- 30 min 13 ppm (1.0} 14 ppm
Otheranimaidsta .........................c0ee Rata receiving 8 single sxposure o 83 mg/m? nitric acid
{24 ppm} exhibited no appareni adverse effects [Diggle and
Gage 1954].
Humendata ............. ... ..iimmrnrrrrnnnns A maximum alkowable workplace concantration of 10 ppm has

been proposed [Fairhall 1857). It has been reported that

430 mg/kg is the lethal oral dose [Gekkan Yakuji 1980]. (Note:
An oral dosa of 430 mg/kg is equivalent to a worker being
exposed to about 2,300 ppm for 30 minutes, assuming a
breathing rate of 50 liters per minute and 100% absorption.]

Ravisad IDLH: 25 ppm
Bavie for revised IDLH: The revised |DLH for nitric acid is 25 ppm besed on acute toxicity data in humans [Gekkan

1980] and animals [Diggie and Gage 1954]. Thia may be a conservative value dus to the lack of relevant acule inhalation
toxicity data for workers,

REFERENCES:

Diggle WM, Gage JC [1854]. The toxicity of nitrogen pertoxide. Br J Ind Med 11:180-144,

Fairhail LT [1857]. Industrial toxicology. 2nd ed. Baltimore, MD: YWifiams & Wilkins Company, pp. 83-84.

Gekkan Yakujl (Phamaceuticals Morthly) [1880]; 2X4):651-858 (in Japanese).

Gray EL, Patton FM, Foldberg SB, Kaplan E [1854]. Toxicity of axides of nitrogen. i1. Acule inhaletion toxicity of
nitrogen dioxide, red fuming nitric acid, and white fuming nitric acid. AMA Arch Ind Hyg Occup Med 10:418-422.

MCA [1961]. Chemical safsty data sheet SO-5: properties and esseniial information for safe handling and use of nitric
acid. Washinglon, DC; Manufacturing Chemists Association, pp. 1-17.
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Nitric oxide

CASIUMDSY ............. v 10102-43-9

MIOSHREL .. ...ttt iiiiiiiiiir e 25 ppm {30 mg/m®) TWA
CurremtOSHAPEL ............................. 25 ppm {30 mg/m™) TWA
1989 OSHAPEL .................... ... ...l Same as current PEL
1993494 ACGIHTLY ...t 25 ppm {31 mg/m®) TWA
Description of qubstances . ... .........,........... Colorless gas.

LB . e Nonflammable Gas
orginal {SCPYIDLH ............. ... ... 100 ppm

Basls for originat {SCP) IDLH

.................... No useful data on acute inhalation toxicity are available on which

to base the IDLH for nitrlic oxide. The chosen iDLH, therefore, is

based on the statement by Sax [1975] that 100 to 150 ppm
oxides of nitrogen are dangarous for short expasures of 30 to
60 minutes. The chosen IDLH seems raasonable because
NIOSH {1976} cited a rabbit 15-minute LC., of 315 ppm for nitric
oxide [Carson et al. 1882].
Short-term sxpogsure guidelines ......... ... ... ... None developed

ACUTE TOXICITY DATA

Lethal concertration data:

LCyw LC., Adjusted 0.5-hr Derived
Specles Refarence {ppm} {ppm} Time LC {CF} value
Ragbit Carson et al. 1962 s | ----- 15 min 249 ppm {0.7%} 25 ppm
Mousa Plury and Zernik 19312 | --eeo 2,500 12 min | 1,850 ppm {0.74) 185 ppm
Rat Ivanov and Szubaev 1379 B54 § ----a 4 hr 1,70% ppm {2.0) 171 ppm
Moune Ptlesasr 15315 320 ] --ass ? ? ?
Otheranimaicata ...................... N Guinea pigs have survived an exposure at 175 ppm for an
unstated period [Bodansky 1951).
Humandats .......... .00ttt rrrannnnnn, It has bean stated that expasures to oxides of nitrogen between

100 and 150 ppm are dangerous for exposures of 30 fo
&0 minutes [Sax 1975].

Revised IDLH: 100 ppm [Unchanged]
Basls for revised IDLH: Based on scuyte inhalation toxicity data in humans {Sax 1975], the original IDLH for nitric oxide
{100 ppm) ia not being revised at this time.

REFERENCES:

-
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5. NIOSH [1876]. QX05250. Nitrogen monaxide. [n: Registry of toxic effects of chemical substances, 1976 ed.
Cincinnatt, OM: U.S. Departmernt of Health, Education, and Welfare, Public Health Service, Center for Disease Control,
National Institute for Occupetional Safety and Health, DHEW (NIOSH) Publication No. 76-191, p. 780.
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179:545-557 (in German).

7. Sax N1[1873]. Nitric oxide. in: Dangerous properties of industrial materiais. 4th ed, New York, NY: Van Nostrand

Reinhold Company, pp. 961-862.



p-Nitroaniline

CASnhnumber ....... ... .. ... ... ... . ..., 100-01-8

NIOSHREL . ...... . ..... ... .. i i, 3 mg/m?® TWA [skin]

CurrentOSHAPEL ... ..............iiiiirnnn. 6 mg/m® {1 ppm} TWA [skin]

1909 OSHA PEL ...... ... ... ... it 3 mg/m® TWA [skin]

1990108 ACGIHTLY .......................... 3 mg/m® TWA [skin]

Descriptionofsubstance . ... ... ................. Bright yeliow, crystalline powder with & slight ammonia-like odar,
LEL . e Unkngown

Orginal (SCPYIDLM ............................ 300 mg/m?

Basis fororiginat (SCPYIDLH .................... The chosen IDLH {300 mg/m® or 50 ppm) is based on an

analogy with aniline and the statement by AIHA {1655] that 50 to
100 ppm aniline can probably be tolarated for 1 hour. Although
the IDLH chosen for aniline was 100 ppm, the {DLH of 50 ppm
{300 mg/m*) chosen for p-nitroaniline is reasonable because Van
Oettingen [1941] stated that p-nitroaniline is more toxic than

aniline.
Short-term axposure guidelines .. ................ Nane developed
ACUTE TOXICITY DATA
Lathal dose date:
LDH l‘Dl.n
Species Reference Route ! (mg/kg) | (mg/kg) Adjusted LD Derived value
Rat Back et al. 1972 oral 3,24% | wewe- 22,743 mg/m? 2,274 og/m
Rat Matrka et &1. 15978 oral ¥50 ] ----- £,250 mg/m* 535 mg/m’
G. pig Moskalenko 15966 oral 450 ] ----- 3,150 mg/m? 318 mg/m*
Mouse Yernct et al. 1977 oral 810 | ----- 5,670 mg/m? 567 mg/m'
Humandates . ... ... ... .. .. ... i Nane relevant for uysa in determining the revised IDLH.
Revised IDLH: 300 mg/m* [Unchanged]
Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for p-nitroaniiine. Therefore,
based on acute oral toxicity data in animais [Matrka et al. 1978; Moskalanko 1955, Vemnot et al. 1877], the original IOLH
for p-nitroaniline {300 mg/m™ is not being revised at this time.

REFERENCES:

1. AIHA [1955]. Aniline. In: Hygienic guide seres. Am Ind Hyg Assoc Q 18:331-332.
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3. Matrka M, Rambousex V, Zverina Z {1978). Texicity of p-substituted darivatives of anitine in experimental rata.
Ceskosiovenska Hygiena (Czechostovak Hygiene) 23:188-172 (in Czechoslovakian).

4, Moskalenko EG [1966). Toxicological characteristics of nitroanilines. Vop Komm Gig 6:88-84 (in Russian).

5. Vemot EH, MacEwen JD, Haun CC, Kinkead FR [1877]. Acute toxicity and skin corrosion data for some organic and
inorganic compounds and aquecus solutions. Toxicol Appl Pharmacol 42:417-423.

8. von Cettingen WF [1541]. The aromatic amino and nitro compounds, their foxicity and potential dangers. Public Health
Bulletin 271:34,
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Nitrobenzene

CASnumber ................. .. ... ... 98-35-3

NIOSHREL ... ... ... . ..., 1 ppm {5 mg/m®} TWA [skin)

CurrentOSHAPEL ............... . .ovviiniins 1 ppm {5 mg/m®) TWA [skin]

1983 O08HAPEL ... ......... ... ... ..., Same as current PEL

1981884 ACGIHTLY .. ....... .o, 1 ppm {5 mg/m®) TWA [skin}

Descriptionofsubstance . ..............._....... Yellow, oily Jiquid with a pungent odor like paste shoe poligh.

LEL{@200°F) .. ... i 1.8% (10% LEL{{0200"}, 1,800 ppm)

Original {SCP}IDLH . ........................... 200 ppm

Basis for original (SCPYIDLH .................... The chosen [DLH is based on the statemant by ACGIH [1971]
and AJHA [1955] that Henderson and Haggard [1843] reported
that 200 ppm is the maximum concantration that can be inhaled
for 1 hour without serious disturbancs.

Short-term exposure guidelines .. ... ..., ... ... None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy, LD,

Specles Rafersncs Route | (mg/ikg) | (mpMmg} Adjusted LD Derived vaiue
Dog Flury and Zernik 193§ oral | ----- 1,025 ppm 163 ppm
Rat Kashkalda and Xolodubh 1988 oral 780 1,966 ppm 107 ppm
Rat Smyth et al. 1969 oral £00 320 ppm 82 ppm
Moume vVasilenko and Zvezdai 1981 oral 53¢ 807 ppm 81 ppm

Humandata . ... .. ... ... i iiiininnnnnan.. It has been raported that 200 ppm is the maximum concentration

that can be inhaled for 1 heur without serious disturbanca
[Henderson and Haggard 184.3].

Revised IDLH: 200 ppm [Unchanged)
Basts for revised IDLH: Based on acute inhalation foxicity data in humans [Henderson and Haggard 1843}, the original
IDLH for nilrobenzens {200 gpm} is not baing revised at this tima.

REFEREMNCES:

1. ACGIH {1971). Nitrobenzene. in: Documentation of the thrashold limit values for substancas in workroom air. 3d ed.

Cincinnati, OH: American Conferenca of Govemmental Industrial Hyglenists, p. 183,

AlHA [1959]. Nitrcbenzens. In: Hygienic guide series. Am Ind Hyg Assoc J 20:66-67.

Flury F, Zemik F {1835]. Zusammenstellung der toxischen und letalen dosen for die gebruchlichsten gifte und

versuchstiers. Abder Hand Bicl Arbeitainethod 4:1280-1422 {in German).

Henderson Y, Haggard HW {1643). Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 228.

Kashkalda DA, Kolodub FA [1988). Effect of para-nitrabenzod and 2. 4-dinitrochiorobanzol on condition of

hydrocarbon-energetic axchange in rats. Gig Tr Prof Zabol 32(2):48-48 (in Russian).

Smyth HF Jr, Weil CS, West JS, Carpenter CP [1959]. An sxploration of joint loxic action: twenty-seven industrial

chemicals imubated in rats in alt possibie pairs. Toxicol Appl Pharmacol 14:340-347,

7. Vasilenko NM, Zvexdai V1 [1581]. Mathematical prognosing of toxicity data for nitro and amino compounds having a
benzens ring. Gig Tr Prof Zabol 25(8}:50-52 {in Russian),
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p-Nitrochlorobenzene

CAS NUMber ... ... ... . . 100-00-5

NIOSHREL .. ... ... ... i None established; NIOSH considers p-nitrochlorobenzene to be
a potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1890] that may be absorbed through
the skin.

CurentOSHAPEL ........ . .........c0ouvuun.. 1 mg/m® TWA, [skin]

fRBSOSHAPEL ........c.ooivniiiiiiiiiiie Same as curment PEL

19831984 ACGIHTLY ... ............cccooenon.. 0.64 mg/m?® (0.1 ppm) TWA [skin]

Descriptionofsubetance . .. ........ ... ... ... ... Yaliow, crystaliine solid with a sweet odor.

LEL .. e Unknown

ONginal (SCPIIOLH ..ottt ianannnnn, 1,000 mg/m®

Basie fororginal (SCP)IDLH _................... No dala on acute inhalation toxicity ams avaiable on which to

base en IDLH for p-nitrochiorobenzena. The chosen IDLH,
therefore, is besed on an analogy with nitrobenzene, which has
an 1DUH of 200 ppm. [Note: A concentration of 200 ppm
nitrobenzene is equivaient to about 1,000 mg/m*

p-nitrochiorobenzane
Short-tarm axposure guidelines ... ... ......_.... None developed
ACUTE TOXICITY DATA
Lethal concantration data:
Adjusted 0.3-hr Derived

Species Referencs LC, LC,, Time LC (CF} value

Cat Watrous and Schultz 1550 164 mg/m | ----- 7 hy 392 mg/m’ {2.4} 39 mg/m?
Lathal dose data:
LDy LD,

Speciew Refersnce Routs | (mgkg) | (ma'ka) Adjusted LD Dearived valus
Rat Back et al. 1972 cral 812 1 ---=- 5,684 mg/m’ 568 mg/m’
Mouse Back et al. 1572 cral 1,414 | -===- 9,898 mg/m* 950 mg/m’
Mouse Izmerov et al, 1982 oral 440 | ---a- 31,080 mg/m? 308 mg/m’
RAT Szize and Magos 19%% oral 420 | --=-- 1,540 mg/m* 294 =g /m*

Otheranimaldata .............................. Exposures of cats and guinea pigs to 87 mg/m? for B hours/day
for 6 weeks resulted in mathemoglobinemia and stight anemis
[Watrous and Schultz 1850].

Humandsts . _........... .00 iiiiiiiiiniienan Workers sxposed intermittentty for 0.5 to 1 hour over many

maonths to concantrations ranging from 7 1o 400 mg/m® {average
of 80 mg/m™) had only vague complaints of tiredness, loss of
appstite, headache, and afiemoon fatigue [Watrous and Schultz
1650]. Because of the strong and disagresable odor, these
workers volunitarily wore respiratory protection when exposed to
the higher concantrations [Watrous and Schultz 1850].

Revissd IDLH: 100 mg/m® -

Basis for revised IDLH: The revisad IDLH for p-nitrochlommbenzene is 100 mg/m® basad on subchronic inhalation toxicity
data in workers [Watrous and Schultz 1650] and animals [Watrous and Schultz 1850]. This may be a consarvative value
due to the lack of relevamt acute toxicity deta for workers exposad to concentrations above 100 mg/m?®. [Note: NIOSH

recommends as par of ts carcinogen policy that the "most protective” respimiors be wom for p-nitrochlorobanzene at any
detectable concentration.)
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p-Nitrochiorobenzene (continued)

REFERENCES:

1. Back KC, Thomas AA, MacEwen JD [1872]. Reclassification of materials listed as transportation heatth hazards.
Wright-Patterson Air Force Base, OH: 6570th Aerospace Medical Research Laboratory, Report No. TSA-20-72-3,
pp. A-270 to A-271.

2. lzmerov NF, Sanotsky 1V, Sidarov KK [1882]. Toxicometric parameters of industrial toxic chemicals under single
exposure, Moscow, Russia: Centre of International Projects, GKNT, p. 82,

3. Sziza M, Magos 1 [1959]. Toxikciogische untersuchung einiger in der ungarischeri industrie Zur anwendung
geiangenden aromatischen nitroverbindungern. Arch Gewerbepath Gewerbehyg 17:217-226 (in German).

4. Watrous RM, Schultz HN [1950]. Cyclohexylamine, p-chioronitrobanzene, 2-aminopyridine: taxic eflects in industrial
use. Ind Med Surg #9:317-320.
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Nitroethane

CASnumber ............ ... ... ... ... 78-24-3

NIOGSHREL ............. ... .. 100 pprm (310 mg/m®) TWA

CummentOSHAPEL . ............................ 100 ppm (310 mg/m®) TWA

1888 08HAPEL ............... ..t Same as curment PEL

19931984 ACGIHTLY .......... . ... .coivinn 100 ppm {307 mg/m®) TWA

Descriptioncofsubetance . ....................... Colorless, oily liquid with a mild, fruity odor.

LEL . e 3.4% (10% LEL, 2,400 ppm)

Orginal (SCP)IDLAH ... ... .......oiiiiiinns. 1,000 ppm

Basie fororiginal (SCP}IDLH .................... The chosen IDLH is based on the stalements by Patty [1983]

that exposure to 5,000 ppm for 2 hours was lethal to 1 of
2 rabbits and to § of 2 guinea pigs; exposure to the same
concantration for 3 hours was fatal o 2 of 2 rabbits and to O of
2 guinea pigs [Machle et al. 1940].

Short-term exposure guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lethal conceantration data:

LCy LC. Adjusted 0.5-hr Derived

Species Referencs (ppm} {ppm} Time LC {CF) valus
Rat IMCC 1579 LCi: 13,000 | ~=-u- & nr 29,900 ppm {2.3)] 2,990 ppm
Mouge Tzmerov et al, 1582 | = ----- 6,250 2 hr 10,000 ppm {(1.6) 1,000 ppm
Rabbit Machle &t al. 1940 5,000 =-=--- 2 hr 8,000 ppm (1.6) BOO ppm
Rabbit Machle et al. 1940 LT, 5,000 -+--- 3 nr 9,000 ppm {1.8) 900 ppm

Otheranimaidata . ...._........ ... ............. Guinea pigs survived both a 2-hour and a 3-hour exposure to

5,000 ppm Machie et al. 1940]. Rats axposad to 2,200 ppm for
6 hours had no noticaable difficulty (IMCC 1878).
Humandata .......... ... ... .oiiiiianiinn.. None relevant for use in determining the revised IDLH.

Revised 1OLH: 1,000 ppm [Unchanged]
Basis for revised IDLH: Based on acule inhalation toxicity data in animals [lzmerov et al. 1882; Machle ot al. 1540}, the
original IDLH for nitroathane (1.000 ppm) is not being revised at this time.

REFERENCES:

1. IMCC [1978]. Technical data sheel no. 21: nitromethane. Des Plaines, IL: Intemational Minerals and Chemical
Corporation, Inc., NP Division,

2. lzmerov NF, Sanotaky IV, Sidorov KK [1082]. Toxicometric parameters of industrial toxic chemicals under single
exposure. Moscow, Russia; Centre of Inlemational Projects, GKNT, p. §3.

3. Machle W, Scott EW, Treon J [1840]. The physiclogical response of animals to some simple mononitroparaffine and to
cartsin derivatives of thess compounds. J ind Hyg Toxicol 22(8):315-232,

4. Patty FA, od. [1963]. Industrial hygiene and loxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Imerscience
Publishars, Inc., p. 2077.
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Nitrogen dioxide

CASnumber . .......... .. ... ..., 10102440

NIOSHREL ...... .. ... . . i, 1 ppm (1.8 mg/m* STEL

CummentOSHAPEL ... ........................ 5 ppm (9 mgim®) CEILING

1980 OSHAPEL ...... ... .. ... ... ... 1 ppm (1.8 mg/m*) STEL

19931884 ACGIHTLY ... ... .. ... ... ... ... 3 ppm (5.6 mg/m®) TWA, § ppm {8.4 mg/m?) STEL

Descriptionofsubstanes . . ...................... Yellowish-brown liquid of reddish-brown gas (abgve 70°F) with a
pungent, acrid odor.

0 MNoncombustibie LiquiddNonflammable Gas

Orginal (SCPYDLM ...... ... ... ... ... ....... 50 ppm

Basis for originat (SCPYIDLH ... ... ... ... ..... The chosen IDLH is based on the statement by Patty [1863] that

concentrations above 50 ppm are considerad dangercus to man
for short axpasures. Alsa, NIOSH [1974] cited a rat 4-hour LCy
of 85 ppm {Gray at al. 1854).

Existing short-tarm sxposure guidetines . ... .. .. .. American Industrial Hygiene Asaociation [ATHA 1964)
Emergency Expasure Limits {(EELs):

Sminute EEL: 35 ppm
15-minute EEL: 25 ppm
30-minute EEL: 20 ppm
60-minute EEL: 10 ppm

Nationai Research Council [NRC 1885] Short-term Pubiic
Emergency Guidance Levels (SPEGLs):

1-hour SPEGL: 1 ppm
2-hour SPEGL: 0.5 ppm
4hour SPEGL: 0.25 ppm
8-hour SPEGL: Q.12 ppm
18-hour SPEGL: (.06 ppm
24-hour SPEGL: 0.04 ppm

ACUTE TOXICITY DATA

Lethal concentration deta:

LCy LC,, Adjusted 0.5-hr Dertved
Specisw Reference {ppm} {ppm} Time LC {CF%) value
G. pig Buckley and Balchum 1365 30 . o= L hr 17 ppm (1.22} 1.7 ppm
Rabkit cCarazn et al. 1%62 315} ----- 15 min 258 ppm {D.B2) 26 ppm
Rat Gray <t al. 1954 €8 ] ----- & hr 123 ppm {1.81} 12 ppm
Rat Gray et al. 1354 138 | ----- 30 min 136 ppm {1.0} i4 ppm
Mouss Hiaslade and Machada 1977 1,008 } ----- 10 min 730 ppm {0.73} 73  ppm
bog Steadman et al. 1966 =0 | ----- 4 8 hr 141 ppm {2.21} 14  ppm
Monkey Sceadman ot sl 1% 20 ] ----- 64 8 hr 141 ppm (2.21} 4 ppm

*Note: Conversion factor (CF) was determined with "n* = 3.5 [ten Berge et al. 1888].

Human dats ... ......... it ininnranarnanns It has been reported that 10 to 20 ppm has been mildfy irfitating
[Patty 1983]. Exposure to 150 ppm or more {no time period
given) has been raported to cause death from pulmonary sdema
[NRC 187€]. It has been pradicted that 50% [ethality would
occur following exposura to 174 ppm for 1 hour [Book 1982),

Revised IDLH: 20 ppm

Basis for revissd IDLH: The revised IDLH for nitrogen dioxide is 20 ppm based on acuta inhalation toxicity data in
humans [Patty 1663]. This may be a consafvative value due fo the fack of relevant acute toxicity data for workers
exposed to concantrations above 20 ppm.
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Nitrogen dioxide (continued)

REFERENCES:

10.
1.

12.

. American Industrial Hygiene Association, Taxicology Committee [1964]. Emergency exposure limits. Am Ind Hyg Assoc

J 25:578-586.

Book SA [1882]. Scaling toxicity from laboratory animals to people: an sxample with nitrogen dicxide. J Toxicol Environ
Heatth 9:718-725.

Buckley RD, Balkchum OJ [865]. Acute and chronic exposuras to nitrogen dioxide. Effacts on oxygen consumption and
enzyme activity on guinea pig tissues. Asch Environ Health 70:220.223.

Carson TR, Rosenholiz MS, Wilinski FT, YWeeks MH [1662). The responses of animals inhaling nitrogen dioxide for
single, short-term exposures. Am ind Hyg Assoc J 23:457-482.

. Gray E LeB, Patton FM, Goldberg 5B, Kaplan E [1954]. Toxicity of the oxides of nitrogen. I1. Acute inhalation toxicity of

nitrogen dioxide, red fuming nitric acid, and white fuming nitric acid. AMA Asch Ind Hyg Occup Med 710:418-422,
Hislado CJ, Machado AM [1977]. Effect of nitrogen dioxide on Swisa albino mice. J Combustion Toxicol 4:246-253.
NIOSH [1874]). QWBB000. Nilrogen dioxide. (n: The toxic substances list, 1874 ed. Rockville, MD: U.S. Department of
Health, Education, and Welare, Public Health Ssrvice, Canter for Disease Control, National Instifute for Occupational
Safety and Health, DHEW (NIOSH) Publication No. 74-134, p. 534_

NRC [1979). Nitrcgen dioxide: an assessment of the health effacts of short-term exposure. Washington, DC: Mational
Academy of Sciences, National Research Council, Committee on Toxicology.

NRC [1985]. Ememgency and conlinuous exposure guidance levels for salected sirbome comtaminanta. Vo, 4.
Washington, DC: National Academy Press, Committee on Toxicology, Board on Toxicology and Environmental Health
Hazards, Commission on Life Sciences, National Research Council, pp. 83-85.

Patty FA, ed. [1953]. Industrial hygisne and toxicology. 2nd rev. ed. Vol. . Toxicology. New York, NY: Interscience
Publishers, Inc., pp. 816-823,

Steadman BL, Jones RA, Reclor DE, Siegel J [1965]. Effects on exparimental animals of long-term continuous
inhalation of nitrogen dioxide. Toxicol Appl Pharmacol §(1):160-170.

ten Bargs WF, Zwart A, Appelman LM [1988]. Concantration-time mortality response relationship of irritant and
systermnatically acting vapours and gasess. J Haz Mat 13:301-309,
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Nitrogen trifluoride

CASnumber ........ ... ... ... i 7783.54-2

NIOSHREL ... .. .. i e, 10 ppm {29 mg/m*} TWA

1989 OSHAPEL ... ... ... ..., Same as current PEL

CurrentOSHAPEL ............................. 10 ppm {29 mg/m™ TWA

19931984 ACGIHTLYV ...... N 10 ppm {28 mg/m?) TWA

Descriptonofsubstance .. ...................... Calorless gas with a meldy odor.

LEL .. e e Nonflammabie Gas

Orginal {SCPYIOLH ............................ 2,000 ppm

Baels fororginai {(SCPYIDLH .............. ....., The chosen JDLH is based on the mouse 4-hour LCy; of

2,000 ppm cited by Deichmann and Gerarde [1968]. Deichmann
and Gerarde [1889] alsc stated that nitrogen trifluoride is a
puimonary imritant comparabhe in toxicity to the axides of

nitragen.

Short-tarm exposurs guidelines . ................. Nane devekoped

ACUTE TOXICITY DATA

Lathal concentration data:

LC,. LC,, Adjusted 0.5-hr Derived

Spocies Refsrence {ppm) {ppm) Time LC {CF) value
Mouse Deichmann and Gerarde 136% 2,000 | -ew-- 4 hr 4,000 ppm (2.0} €00 ppm
Dag MacBwen and Vernot 1969 600G § eeen= 1 hx 12,000 ppm {1.25} 1,200 ppm
Monkey MacEwen and Vernot 1369 T.504% 1 hx $.375 ppm (1.25} 938 ppm
Rat varnot et al. 1973 §,.70¢ 1 hr 8,375 ppm {1.25} 438 ppm
Mousge Vernot et al. 1%73 7,500 | ----- 1 hr 9,375 ppm (1.2%5) §38 ppm

Humandata .......... ... ... . ..ot Nona relevant for use in determining the revised IODLH.
Revised IDLH: 1,000 ppm
Basis for revised IDLH: The revised IOLH for nitrogen trifluoride ia 1,000 ppm based on acute inhalatian toxicity data in
animals (MacEwen and Vernat 1868; Vemot et al. 1873}

REFERENCES:

1. Deichmann WB, Gerarde HW [1968]. Nitrogen Irifluaride. [n: Taxicology of drugs and chemicals. New York, NY:
Academic Preas, Inc., p. 427.

2. MacEwen JO, Vernot EH [1968]. Toxic Hazamis Research Unit annual technical report; 1889, Wright-Pattersan Air
Force Base, OH: Asrospace Medical Ressarch Laboratory, Report AMRL-TR-£0-84, pp. 148,

3. Vernot EH, Haun CC, MacEwen JD, Egan GF [1973]. Acute inhalation toxicology and proposed emergency exposure
limits of nitrogen triflucride. Toxicol Appl Phamacol 26:1-13.
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Nitroglycerine

CASmumber .. ... ... 55.63-0

NIOSHREL ... ... ... ... . . . i . 0.1 mg/m® STEL [skin]

Current OBHAPEL . ...........i . irrreinrreras 2 mg/m? {0.2 ppm) CEILING [skin]

1986 OSHAPEL ............................... 0.1 mg/m® STEL [skin]

19931984 ACGIHTLY ... ....................\s 0.48 mg/m® {0.05 ppm) TWA [skin]

Descriptionofsubetance . ....................... Coloriess 1o pale-yellow, viscous liquid or solid {below 55*F).

S Unknown

Originad (BCPYIDLH* ... ......................... 500 mg/m® ["Note: "Effactive” IDLH = 200 mg/m® — see
discussion below.}

Basis fororiginaf (SCP)IDLH .................... No data on acute inhalation toxicity are available on which to

base the IDLH for ethylene glycol dinitrate (EGDN) and/or
nitrogtycerin. The chosen IDLH, therefore, is based on chronic
toxicity data concaming the physiological response of animals to
EGDN. According i Patty {1963], rats and guinea pigs survived
8 months of exposure to 500 mg/m? (80 ppm) EGDN with the
only effect being slight drowsinass and some Heinx body
formation [Stein 1958). Arhough Patty [1863] stated that EGDN
is more toxic for cats and rabbits, the chosen IDLH is still
probably conservalive because cats given 2-hour daity
exposures to 21 ppm EGDN for 1,000 days exhibited onty
marked blood changes [von Qeftingen 1548]. However, because
of the assigned protection factor efforded by each device,

2,000 = the OSHA PEL of 0.1 mg/m? (j.e., 200 mg/m?) is the
concentration above which only the "moat protective” respirelors

are parmitted,
Short-term exposurs guidelines ... ... ... ... ... None developed
ACUTE TOXICITY DATA
Lethal dose data:
LDy LD,

Species Reference Route | (mgkg) | (Mmakg) Adjusted LD Darived value
Rabbit Horioka et al. 1932 oral 1,607 | ----- 11,249 mg/m 1,125 mg/m
Rat Pharmacol Ther 1985 oral 105 | ----- 735 mg/m’ T4 wy/m’
Moune Pharmaccl Ther 1985 oral 115 | ===~ 805 mg/m’ 81 »g/ /o’

Humsndata .......... ... .. ... ... ... ... Headaches have developed in worker exposed to 0.4 to

0.87 mg/m® for 25 minutes; eil had decreases in blood pressure
[Trainor and Jones 1968]. Ethylene glycol dinitrate and
nitroglycerine are vasodilators and initial exposures result in
headeche, dizziness, nausea, or decreases in biood pressure;
however, workars become tolerant of the vasodilatory activity
after 2 to 4 days of exposure [NIOSH 1878]. It has been
sstimeatad that the lethal oral dose in humans is 200 mg atthough
cthers have survived dosas of 1,200 mg with no apparent ill
effects [Rabinowitch 1944]). [Ncte: An oral dose of 200 mg is
equivalent to @ worker being axposed 1o about 150 mg/m? for
30 minutes, assuming a breathing rate of 50 liters per minute
and 100% absorption.}

Reviesd IDLH: 75 mg/m?
Basis for revised IDLH: The revisad IDLH for nitrogtycerine is 75 mg/m® based on acute oml toxicity data in humans
INIOSH 1878] end animals [Pharmacol 1985}
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Nitroglycerine (continued)

REFERENCES:
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dinitrate. Cindinnati, OH: U.5. Department of Health, Education, and Welfare, Public Health Service, Center for Disease
Centrol, National Institute for Occupational Safety and Heatth, DHEW {NIOSH) Publication No. 78-187.
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56



Nitromethane

CASnumber . ..................... i, 75-52-5

NIDSHREL ............. . i, The 1889 OSHA PEL may not be protective to workers.
CurrentOSHAPEL ... ... ... .......cuvviiv.. 100 ppm (250 mg/m™ TWA

18BS0SHAPEL ... ... ... .................... Same as curment PEL

99O ACGIHTLY .. ... ... ... 100 ppm (250 mg/m®) TWA

Descriptionof substanee ........................ Colorlass, oily liquid with a disagresable odor,

LEL ..ot e 7.3% (10% LEL, 7,300 ppm}

Orginal{SCPYIOLH ............................ 1.000 ppm

Basts for original (SCP}IDLH ... ... .......... Tha chosen IDLH is basad on the staterment by Browning [1865]

that with concentrations above 1,000 ppm, ff the product of this
and the time of axposure was greater than 1 {e.g.. 1,000 ppm for
3 hours) some of the animals, inclikding 1 monkey, died. Also,
AlHA [1961] reported severe eye jmitation at 500 ppm [Machle
ot al. 1840]. [Note: The siatement by Browning [1965] regarding
tha product of the concantration and the time of exposure is
apparantly in arror; the value “greater than 1" should probably be
"greater than 1,000".]

Short-term sxposure guidelines . ... ... .. ... ... Mone developed

ACUTE TOXICITY DATA

Lathal concentration data:

LCyw LC. Adjusted 0.5-hr Dertved

Species Referance {ppm} {ppm) Tims LC {CF) value
Mouge IzmeTOV @ ®}. 1982 0 | ee--- 7.087 2 hrx 11,33% ppm {1.86} 1,134 ppm
Monkey Skinner 1947 1 -e--- 1,000 ? 7 . ?
Rabbit Weatherby 1585 0000 | ee--- 2,500 12 hx 7,250 ppm (2.9} 725 ppm
Rabbit Weatherby 1958 00 F ----- 5,000 6 hr 11,500 ppm {2.3) 1,150 ppm
Lethat dose data;

Specles Reference Route | {moXkg) | (mokg) Adjusted LD Dertved vaiue
Pabbit Machle st al. 1940 oral | ----- 750 2,067 ppm 207 ppm
Rat Subbotin 1967 orsl 940§ ----- 2,590 ppm 259 ppm
House Subbotin 1967 oral a5 | ----- i,%1% ppm 262 ppm
Doy Weatherby 1955 oral ] «e=ua 12% 344 ppm 34 ppm
Humandata ............. ... ... None relevant for use in determining the revisad IDLH.
Ravised IOLM: 750 ppm
Baais for revised IDLH: The revisad IDLH for nitromethane is 750 ppm besad on acute inhalation toxicity dais in animals
[Waathary 1855}

REFERENCES:

AIHA [1061). Nitromethane. In; Hygienic guide saries. Am ind Hyg Assoc J 22:518-520,

Brggrzling E [1985). Towicity snd melaboksm of industriai solverits. New York, NY: Elsevier Publishing Company,
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lzmearow NF, Sanotslz Iy, Sidorov KK [1882]. Toxicometric paramaters of industrial toxic chemicals under sing'e
exposure. Moscow, Russia: Centre of Intemational Projects, GKNT, p. 83,

Machie W, Scott EW, Treon J [1940]. The %hdysioi ical response of animais to some simple mononitroparaffing and to
certain derivatives of these compounds. J Ind Hyg Toxicol 22(8).315-332,

Skinner JBEMQ. The toxicity of 2-nitropropane. ind Med 16:441-443,

Subbotin VG [1967]. Hygienic assessmant of nitromethane and ether nitroparaffing in connection with sanitary protection
of water bodies. Ge:g Sanit 32(9).9-13 {in Russian}.

Weatherby JH [1955]. Observations on the foxicity of nitromethane. AMA Arch ind Health 11:102-108.
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1-Nitropropane

CASnumber ..... .......... e 108-03-2

MIOSHREL ...... ..., 25 ppm (90 mg/m?) TWA

CurmentOSHAPEL ............................. 25 ppm {90 mg/m*} TWA

1983 OSHAPEL .. ... ... ... ... ......il..., Same as current PEL

199348 ACGIHTLY ......................... 25 ppm {91 mg/m®) TWA
Descriptionofsubstance .. ...................... Colorieas liquid with a somewhat disagreeable odor.
= 2.2% {10% LEL, 2,200 ppm)}

Orglnat {SCPIIDLH ............ovvniiininnn... 2,300 ppm

Basis for original {SCP) IDLH The chosen iDLH is basad on an analogy with 2-nitropropane
which has an IDLH of 2,300 ppm. The animal data for
1-nitropropane given in Patty [1963] {i.e., 5,000 ppm for 3 hours
killed 2 of 2 rabbits and 2 of 2 guinea pigs; 10,000 ppm for

1 hour killed 0 of 2 rabbits and 2 of 2 guinea pigs Machle

et al. 1640]) have not been used io detsrmine the JDLH for
1-nitropropans becausa cats, which ware far more susceptible to

Z-nitropropane than guinea pigs or rabbits, were not used to

study the effects of 1-nitropropane.
Short-term exposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy LC., Adjusted 0.5-hr Derived
Specise Referance {ppm) {ppm) Timae LC (CF) value
Rabbit Marhold 1986 LCia: 5,008 | ----- ihr 3,000 ppm {1.8) $00 ppo
Rabbit Machle et al. 1940 Liae: 5,000 | ===~ 3 hr 9,000 ppem (1.8} 900 ppm
G. pig Machle at &1. 1940 LiCige: 5,000 | -e=e= 3 hr 8,000 ppm {1.8) 00 ppm
G. pig Machle st al. 1940 LCipe: 10,000 | --=-= 1 hr 12,500 ppm {1.25) [ 1,250 ppm
Rat NPIRI 1974 3,100 | ----- 8 hr 7,750 ppm {2.5} 775 ppm
Lathal doss cata:
LDy Lo,
Species Referencs Route | {mgXkg) | {mgXkg) Adjusted LD Derived value
House Glg Sanit 1967 aral 0wy | ee--- 1,514 ppm 151 ppm
Rabbit Machle 1940 oral | ----- 250 473 ppe 47 ppm
Rac NPIRI 1974 oral 455 | ee--- 861 ppm 86 ppm
Otheranimaldata ...................c0iiennnns It has been reported that rabbits survived a 1-hour sxposure to
10,000 ppm Machie et al. 1640].
Humandate ............oiiiiiiiiiiinniiinenen, Volunteers found brisf sxposures 1o concentrations sxceeding

100 ppm 1o caune aye imitation [Slverman et al. 1648].

Revieed JOLH: ,000 ppm _

Basls for revieed iDLH: The mwisad IDLH for 1-nitropropane is 1,000 ppm  based on acute inhaiation toxicity data in
animais (Machie of ol. 1540; Marhokt 1880; NPIR1 1874]. This may ba a consarvative value dus to the lack of relevant
acuts toxicity deta in workers sxposad {o concantrations above 100 ppm.

REFERENCES:

1. Gig Sanit [1667]; 32(9):8 (in Russian).

2. Machie W, Scoft EW, Treon J [154(]. The physiclogical responass of animals to some simple mononitroparaffing and to
certain derivatives of thess compounds. J Ind Hyg Toxicol 22(8):315-332.

Marhold J [1886). Prehled Prumysiove Toxikokogie, Orpanicke Latky. Prague, Crechosiovakia: Avicenum, p. 404 {in
Czachaulovakisn).
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1-Nitropropane {(continued)

4. NPIRi {1874). Rew materiais data handbook, physical and chemical properties, fire hazard and health haurd data.
Val. 1. Drganic solvents. Bethishern, PA: National Printing ink Research Institute, p. 91.

5. Patty FA, ec. [1863]. Industrial hygiene and foxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: interacience
Publishers, Inc., pp. 2077-2070.

6. Sitverman L, Schulte HF, First MyY [1848]. Further studies on senscry responss to cartain industrial solvent vapors. J
Ind Hyg Toxicol 28:282-286.
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NIOSH REL

Current OSHA PEL
1989 OSHA PEL
19931994 ACGIH TLY

Description
LEL

of substance .. ...........
Oﬂgl‘r;ni { SCP}IDLH ............................
Basis for original (SCP) IDLH

2-Nitropropane
CASnumber ............... I

78-45-9
None established:; NIOSH considers 2-nitropropane to be 8

potential cccupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1990).

25 ppm {90 mg/m™) TWA

10 ppm (35 mg/m™) TWA

10 ppm (38 mgim™) TWA, A2
Caolorlass liquid with a pleasant, fruity odar.
2.8% (10% LEL, 2,600 ppm)
2,300 ppm
The chosert IDLH is based on the statement by Patty [1983] that

the lowest lethal concentration for the cat for a 1-hour exposure
was found to be 2,353 ppm; the response of different species to
2-nitropropane varies considerably, but the cat was tha most

sansitive species in this investigation [Treon and Dutra 1952},

Short-term sxposure guidelines .................. None devsloped
ACUTE TOXICITY DATA
Lathal concentration data:

LCy LC,, Adjusted 0.5-hr Darlved

Species Refsrence {ppm) {ppm} Time LC (CF) valua

Moune Izmerov at al. 1982 2,703 | -e=e- 2 hr 4,324 ppm (1.8) 432 ppm
Rat Lewis et al. 1979 400 | ----- 6 hr 920 ppm (2.3) 92 ppm
Cat Treon and Dutra 1952 2 | ----- T1l4 5 hr 1,535 ppm (2.15) 154 ppm
Rabbit Trecn and Dutra 3952 2 | -e--- 2,341 5 hr 5,119 ppm (2.15]) 512 ppm
G. pig Treon and Dutra 1852 20| -es-- 4,622 & hr 9,937 ppm (2.15) 994 ppm
Cat Trecn and Dutra 1952 000 | =---- 2,353 1 hr 2,941 ppm (1.25) 294 ppm
Human data

Nausea, vomiting, diarrhea, anorexia, and severs headache

have been reporied in workers exposed to daily concentrations
of 20 to 45 ppm [Skinner 1947).

Revised IDLH: 100 ppm
EBasis for revised IDLH: The revised IDLH for 2-nitropropane is 100 ppm based on acute inhalation toxicity data in
animals [Lewis #t al. 1978]. This may be & conservativa value dus (o the leck of relevar acuts toxicity data for workers
exposed to concentrations abave 45 ppm. [Nots: NIOSH recommends as part of its carcinogen policy that the “most
active™ raspirators be worn for 2-nitropropane st any detectable concentration.]

REFERENCES:

1. lzmerov NF, Sanotaky IV, Sidorov KK [1982]. Taxicometric parameters of industrial toxic chemicals under single
exposurs. Moscow, Russia: Cantre of Intemational Projects, GKNT, p. 94.
Z. Lewis TR, Uinch CE, Busey WM [1879]. Subchronic inhalation toxicity of nitromethane and 2-nitropropane in rats.

J Environ Pethol Taxicol 2(5):233-240.

Patty FA, ad. [1963]. Industrial hygiene and toxicology. 2nd rev. ad. Vol. Il. Taxicology. New York, NY: Interscience
Publishers, Inc., pp. 2077-2078.

Skinner JB [1947]. The toxicity of 2-nitropropane. Ind Med 78(0):441-443.
Treon JF, Dutra FR {1852). Physiclogical responss of expsrimental animals to the vapor of Z-nitropropane, AMA Arch

mr @

Ind Hyg Ocoup Med 5:52-81.




Nitrotoluene (0-, m-, p-isomers)

CASnumbers .. ... .. .. .. ... . i 88.72-2 (o-isomer), 98-08-1 {m-isomer), 86-90-0 (p-isomer)

NMIOSHREL ............. ... . . iiininns 2 ppm (11 mp/m®) TWA [skin]

CurrentOSHAPEL ............................. 5 ppm (30 mg/m®) TWA [skin}

19BOOSHAPEL ............. ... ... ... . 2 ppm {11 mg/m®) TWA [skin]

19001 ACGIHTLY ... ... . ................ 2 ppm (11 mg/m?) TWA [skin]

Descriptionofsubstance . ......... ... ........... Yellow liquids (o-, m-isomers) or a carystalline solid (p-isomer)
with weak, aromatic odors.

LEL{odsomer} .. ........... ... ... ...l 2.2% (10% LEL, 2,200 ppm)

Original (SCPIDLH . ... ... .. ... .. . 200 ppm

Bagis fororiginal (S8CP)IDLH .. .................. The chosen IDLH is besed on an analogy with nitrobanzene
which has an IDLH of 200 ppm.

Short-tarm exposufe guidelines . .. .. e None developed

ACUTE TOXICITY DATA

Lethal doss data:

LDy LD,

Specles Reference Route | (mgXkp) | (mg/kg) Adjusted LD Derived valus
o-isomer

Rat Vasilerko =t al. 1978 oral BL f ----- 1,094 ppm 10% ppm

Mouse Vasllerko st ml. 1578 oral 97§ weea- 1,191 ppm 119 ppe

Ranbit Vasilerke et al. 1974 coral 1,750 | ----- 2,149 ppm 215 ppo
p-isomer

Mouse Back et al. 1572 oral 1,231 | ----- 1,512 ppm 151 ppm

Rat Vasilerko et al. 18378 cral 1,90 | ----- 2,407 ppm 241 ppm

Rabbit Vasilerke at al. 197B aral 1,750 | ----- 2,149 ppm 215 ppm
Mumandata ................ it It has been stated that nitrotoluene is only alightty toxic,

aspecially in companson with nitrobenzene {Linch 1874).

Revissd IDLH: 200 ppm [Unchanged)]

Basis for revised IDLH: Based on acute oral toxicity data in animals [Back et al. 1872; Vasilerko et al. 1678] and an
anaiogy to nitrobenzene [Linch 1674)] which has an IDLH of 200 ppm, the original IDLH for nitrotoluena (200 ppm) is not
being ravised at this time.

REFERENCES:

1. Back KC, Thomas AA, MacEwen JD [1972]. Reclasaification of materials listed as transportation health harards.
Wrighi-Fatterson Air Force Base, OH: 8570th Asrospace Medical Ressarch Laboratory, Raport No. TSA-20-72-3,
pp- A-31010 A-311.

2. Linch AL [1874)]. Biological monitoring for industrial exposure to cyanogenic aromatic nitro and amino compounds. Am
ind Hyg Aasoc J 35.426-432.

3. Vasiierko NM, Kovalenko EE, Batuzina TS {1978]. Experimental substantiation of hygienic concentrations of isomers of
mononitrotolusnes in the air of the working zone. Gig Tr Prof Zabol 22(7):32 (in Russian).
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Octachloronaphthalene

CASnumber ..... ... ... ... ... .. ... ... ... 2234131

NIOSHREL ............. .. ... . ... 0.1 mg/m® TWA, 0.3 mg/m* STEL [skin]

Current OSHAPEL .. ...............c.cviimenn. .. 0.1 mg/m® TWA [skin]

1989 OSHAPEL ... 0.1 mg/m® TWA, 0.3 mg/m’ STEL [skin)

190049 ACGIHTLY ... ... ... .............. 0.1 mg/m® TWA, 0.3 mg/m’* STEL [skin]

Descriptionofsubstance . ....................._. Wany, pale-yeilow solid with an aromatic odor.

I = Noncombustitie Solid

Original {SCPYIDLH™ . ... ... ... .. Unkrown ["Note: Effective IDLH = 1 mg/m® — see discussion
below.

Basis fororiginal {(SCP}IOLK .................... AlHA (11966] reported that the atmospheric concentration

immediately hazardous to life is probably unattainabie for the
chioronaphthalenss with the possible sxcaplicn of
monochloronaphthalene. For this draft technical standard,
however, an anaiogy with other chioronaphthalenes was used,
and the respirators were selected on the basis of the assigned
proteclion factor affarded by sach device up to 10 x the OSHA
PEL of 0.t mg/m’ (L.s., 1 mp/m); only the “most protective”
reapirators ar parmitted for use in concentrations excaeding

1 mg/m®.
Short.term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Animslorhumandata .......................... None relavant for use in determining the revised [DLH.

Ravised IDLH: Unknown [Unchangad)

Basis for revised IDLH: Due 10 a lack of relevant acute toxicty data, the (DLH for octachioronaphthalene remains
“Unknown.” The "mast protective” rsapirators will continue to be recommended for concentrations excesding 1 mg/m?
based on being 10 times the NIOSH REL and QSHA PEL of 0.1 mg/m {10 is an assigned protection factor for raspirators
arxd was used during the Standards Completion Program for deciding when the “most prolective” respimtors should be
usead for octachioronaphthatene).

REFERENCE:
1. AIHA [1968]. Chioronaphthsienes. in: Hygienic guide saries. Am ind Hyg Assoc J 27:88-81.
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Octane

CAS number ...... e e e, 111859
MIOSHREL . ...oviiiineineee e 75 ppm (350 mg/m™) TWA,
385 ppm (1,800 mg/m*) 15-minute CEILING
CurrentOSHAPEL ............................. 500 ppm (2,350 mg/m?) TWA
1989 08SHAPEL . ... ... ... ... e 300 ppm {1,450 mg/m®) TWA, 375 ppm (1,800 mg/m®) STEL
1983184 ACGIHTLY ... ... ... .. ........... ... 300 ppm (1,400 mg/m®)} TWA, 375 ppm (1,750 mg/m®) STEL
Descriptionofsubstance . . ...................... GColoress liquid with a gasoline-like odor.
LEL .. e 1.0% (10% LEL, 1,000 ppm)
Original (SCPJIDLH . ........................... 5,000 ppm
Basis foronginal (SCP)IDLH ... ... ... .. ....... Becausa no human exposure date are available for octane, the
ehosen IDLH is basad on an analogy with heptane which has an
IDLH of 5,000 ppm.
Shortterm sxposure Quidelines .. ... . _ ... _.. .. None developed
ACUTE TOXICITY DATA
Lethal dose deta:
LDN LDL-
Spacies Refersncs Routs | (mgXkg) [ (mp/kg) Adjustsd LD Derived value
House Jeppasen 197§ iv., ] -ee-a 428 £31 ppm £3 ppo
Otheranimaidata .. ... ... .. ._................ Narcosis resufted in mice axposed for 0.5 to 1.5 hours to 6,600

to 13,700 ppm [Fuhner 1821]. Reapiratory amest occurred in 1
of 4 mice within 5 minutes at 168,000 ppm and in 4 of 4 mice
within 3 minutes at 32,000 ppm {Swann et al, 1574).

HUmMBR OBtS . ... .. oottt iciiaanan The narcotic concantmation has been estimated Lo be either
8,000 ppm [Flury and Zemik 1831] or 10,000 ppm [Patty and
Yant 1929]. The fatal concentration has been estimated to be
13,500 ppm [Fiury and Zemik 1831).

Revised IDLH: 1,000 ppm [LEL]

Basis for revised IDLH: Based on heatth considerations and acute inhalation toxicity data in humans [Fiury and Zemik
1831; Patty and Yant 1928], a value of about 3,000 ppm would have been appropriate for octane. However, the revisad
IDLH for octans is 1,000 ppm based strictly on safety considerations {i.e., being 10% of the lower explasive limit of 1%).

REFERENCES:

1. Flury F, Zemik F {1831). Schadiiche gass dampfe, nebel, much- und staubarten, Bedin, Germany: Verlag von Julius
Springer, pp. 257-264 (in German).

2. Fuhner H {1821]. The narcotic effect of gasoline and its components (pentane, hexane, heptane, octane).
Biochemische Zeftschrifi 115:235-281 (in German).

3. Jeppeson R [1975]. Parabolic relationship between lipophilicity and biological activity of aliphatic hydrocarbons, sthers
and keiones sfter intravenous injections of emulsion formulations into mice. Acta Phamacol Toxicol 37.55-64.

4. Patty FA, Yant WP [1826]). Odor intensity and symptoms produced by commerdial propane, butane, pantane, hexans,
and haptane vapor. Pitsburgh, PA; U.S. Department of the interior, Bureau of Mines, Bureau of Minss Report,
investigation No. 2978, _

5. Swann HE, Kwon BK, Hogan GK, Snallings WM [1874]. Acute inhelation toxicology of volatile hydrocarbons. Am Ind
Hyg Assoc J 35:511-518,
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Oil mist (mineral)

CASnumber ............... e 8012-95-1

NIOSHREL ...... ... . . . .. iiiieiiiiianiinns 5 mg/m® TWA, 10 mg/m® STEL

CurremtOSHAPEL ................viiinn ot 5 mg/m® TWA

1989 0SHAPEL ... ... ... ... ... ...l Sams as current PEL

199301994 ACGIHTLY . ... .. ................... S mg/m® TWA, 10 mg/m® STEL

Descriptionofsubstance . ....................... Colorless, oily liquid merosol dispersed in air.

P Unknown

Criginal {SCPYIDLH* . . ... ...t een No Evidenca [*Note: “Effective” IDLH = 2 500 mg/m’ — see
discussion below.]

The available toxicological dela contain no evidence that an
aculte sxposure to mineral oi! mist would impede escape or
cause any irevarsible heatth effects within 30 minutea. For this
draft technical standard, therefore, respirators have been
salected on the basis of the assigned protection fector afforded
by sach device. Howsver, for some particulate substancas for
which no evidenca of an IDLH exists, the determination of
ailowable respimatory protection basad on protection factors may
result in the assignment of respirators for concantralicns that are
nat likety to be encounterad in the occupational snvironment.
Therefore, for all such particulate substancas it has been
arbitrarily detsrmined that only tha “most protective”™ respiratora
are parmifted for use in concentrations excseding

500 » the OSHA PEL (500 = 5 mg/m? is 2,500 mg/m).

Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathal doss data:
LDy LD,
Specien Referenca Route | {mg/kg) i {mg/kg} Ad]uated LD Darived value
Woune Bothe &t al. 1375 oral 22,000 § -+--- 154,000 mg/w’ 15,400 mg/m*
Humandata ....... ... ... 0iiiiriiiinnnnnnnsunn. Nore relevant for usa in determining tha revised IDLH.

Revieed IDLH: 2,500 mg/m®

Basis for revised IDLH: The available toxicological deta contain no evidence that sn acute exposurs to & high
concentration of cil mist {mineral) would impede sscape or causs any ireversible health sffects within 30 minutes.
However, the revisad IDLH for oil mist {mineral) is 2,500 mg/mr® based on being 500 times the NIOSH REL and OSHA PEL
of & mg/m? {500 is an assigned protection factor for respirators and was used abitrarily during tha Standards Complelion
Program for geciding when the “most protective” respirators should be used for particuiates).

REFERENCE:

1. Bothe J, Braun W, Donhardt A [1875]. Untersuchungen zur antidotwirkung von parafin®! bei vergiftungen mit
kohienwasserstoffen an der maus, Arch Toxikal 30:243-250 (in German).



NIOSH REL

Osmium tetroxide (as Os)

CAS number ... .. e e e

Current OSHAPEL .............................
19800OSHAPEL .............. ...l

1993-1984 ACGIH TLV

Descriptioncifsubstance . . ......................

LEL .. .....

Original {SCPIIDLH .....ovvieeeaeeaannns
Basiz for original {SCP)IDLH ....................

20816-120

0.002 mg/m? (0.0002 ppm) TWA,

0.008 mg/m* (0.0008 ppm) STEL

0.002 mg/m* TWA

0.002 mg/m? {0.0002 ppm) TWA,

0.008 mg/m? (0.0008 ppm) STEL

C.0018 mg/m? (0.0002 ppm) TWA_

0.0047 mg/m® {0.0006 ppm) STEL

Colorieas, crystaiiine solid or pale-yeliow mass with an
unpleasant, acrid, chiorine-like odor.

Noncombustible Solid

1 mg Oa/m?

The chosen [OLH s based on the staternent by AIHA [187] that
1 mg/m* has been suggested as tolerable for 30 minutes {Flury
and Zemik 1831]. No other data on acuta inhalation toxicity are
available which would ba useful in determining the IDLH.

AIHA [1668] reported that McLaughlin et al, [1948] found that
workers expesed ta 0.1 to 0.8 mg/m® suffered from lecrimation
and disturbances of vision and in some cases, headache,
conjunctivitis, and cough.

Short-term sxposurs guidelines . ................. None developed

ACUTE TOXICITY DATA

Lathal concentration deta:

Adjusted 0.6-hr Derived
Species Reforance LCyp LC., Time LC (CF) value

Rablbit Brunet 1%33 | --e-- 1,316 og/m'] 30 min | 987 mg Om/m! {1.0) { 9% mg Os/m
Rat Shell 1%61 N B 423 mg/e* ] & hr 317 mg On/m* {2.07 ] 32 mg Os/m’
Moupe Shell 1961 00 | m=e=- 421 my/m*| 4 hx 317 mg Os/m* {2.0)] 32 mg On/m’

Humandata .................c.iiiiiirinnnnnnns It has been suggested that 1 mg/m? is tolerabile for 30 minutes

[Flury and Zemik 1931]. Workers exposed to 0.1 to 0.6 mg/m*
suffared from lacrimation and disturbances of vision and in soma
cases, headache, conjunctivitis, and cough [McLaughlin e af.
1848].

Revised !DLH: 1 mg Os/m?® [Unchanged]
Basis for revised IDLH: Based on acute inhalation toxicity data in humans [Flury and Zemik 1831; McLaughlin et al.
1848). the original IDLH for osmium tetroxide (1 mg Oa/m') ia nat being revised at this time.

REFERENCEYS:

1. AIHA [1968]. Osmium and ks compounds. In: Hypienic guide saries. Am Ind Hyg Assac J 29:621-823,
2. Brunot FR [1833]. The toxicity of osmium tetroxide (osmic acid). J ind Hyg 75:138-143,

Lo

Springer, p. 254 (in German).

;-

Flury F, Zemik F [1631]. Schidiicha gase dimpfe, nebsl, much- und staubarien. Barkin, Germany: Verlag von Julius

McLaughlin AIG, Milton R, Peiry KMA [1844]. Toxic manifestations of cemium tetroxide. Br J ind Med 2:183-185.
Sheil [1961]. Unpublished report. San Remon, CA: Shell Chemical Co., p. 8.




Oxalic acid

CASnumber ... .. ... ... ... ... . ... 144-82-7

MIOSHREL ................ e 1 mgim?® TWA, 2 mg/m? STEL

CurrentOSHAPEL ............................. 1 mg/m® TWA

18R OSHAPEL . ... ... ..., 1 mg/m® TWA, 2 mg/m® STEL

199399 ACGIMNTLY ... ... ... ....... ... .. 1 mgim® TWA, 2 mg/m?® STEL

Description ofsubstance ........................ Coloriess, odoress powder or granular solid.

0 Unknown

Original (8CPYIOLH ............................ 500 mg/m?

Basis fororiginal (SCP}IDLH .................... The chosen IDLH has been calculated from the total oral lethal

dose for man of 5 grama [ACGIH 1871).

Short-term axposurs guidelines _..... ... ... ... .. None developed

ACUTE TOXICITY DATA

Lathal dose date:

LDy LD,

Spacies Refersnce Route | (mgkg) | (mg/kg) Adjusted LD Derived value
Dog Flury and Zernik 1931% oral | e---- 1,000 7,000 mg/m’ 700 mg/m’
Rat Shtabsky and Shatinakaya 1985 I 1,400 9,800 mg/w? 280 mg/m’
Rat vernot et al. 1977 oral | ----- 7,500 52,500 mg/m 5,250 mg/m

Humandats . ... ... ......................... It has been reported that the lethal oral dose is 15 to 30 grame

[Wabster 1630]. [Mote: An oral dose of 15 to 30 grama is
equivalent to a 30-minute axposure to 10,000 to 20,000 mg/m*
assuming a 50 lier per minute breathing rate snd 100%
abaomption.]

Reviead IDLH: 500 mg/m? [Unchanged]

Basla for revissd IDLH: No inhalation toxicity data are available on which to bass an IDLH for oxalic acid. Therefore,
based on acute oral loxicity data in humans [Webster 1930] and animale [Flury and Zemik 1935], tha original IDLH for
oxalic acid (500 mg/m’) is not being revised at this time.

REFERENCES:

1. ACGIH [1874]. Oxalic acid. In: Documentstion of the threshold hmit values for subatances in workroom air. 3rd ed.
Cincinnagti, OM: American Conference of Govemmental Industrial Hygienists, p. 183.

4. Fhay F, Zomik F [1935). Zusammensielung der toxiachen und letalen dosen fir die gebruchlichsten gifte und
versuchetiers. Abder Hand Biol Arbeitsrnethod 4:1208-1422 (in German).

3. Shisbsky BM, Shatinakays EG [1685]. Evaluation of cumulative propertias of toxic chemicals from the subchronic
experiment. Gig Sanit 50(3):57-80 (in Rusaian).

4. Vermnot EH, MacEwen JD, Haun CC, Kinkead FR [1977]. Acute toxicity snd skin comosion data for some organic and
inorganic compounds and aquacus solutions. Toxicol Appl Pharmacol 42:417-423.

5. Webster RW [1530]. Legal medicine and toxicology. Philadeiphia, PA: W B. Saunders.



Oxygen difluoride

CAS number ... .. e et 7783-41-7
NIOSHREL . ....... ... . i, 0.05 ppm (0.1 mg/m®) CEILING
CummentOSHAPEL ... . ... ... ............... 0.05 ppm (0.1 mg/m?) TWA
19BBOSHAPEL ..................ooviiierannn. 0.05 ppm (0.1 mg/m®) CEILING
19931994 ACGIHTLY ......._.................. 0.05 ppm (0.11 mg/m®) CEILING
Descriptionof substance . ....... ... ............ Coloriess gas with a peculiar, foul odor.
LEL .. i e Nonflammabie Gas
Original {(SCPYIDLH ............................ 0.5 ppm
Basis fororiginal (SCPYIDLH .................... The chosen IDLH is based on the staiements by Deichmann and
Gerarde [1869] thel oxygen difluoride is a strong iritant to the
entine respiratory tract snd causes pulmonary sdema and
hemorhage when inhaled for a few hours at 0.5 ppm.
Development of pulmonary signs leading to death may be
delayed several hours after the exposure [Deichmann and
Gerarde 1969]. In addition, AIHA [1867] reported that the
Committes on Toxicology of the National Ressarch Council
recommended an Emergency Exposure Lirmit {(EEL) of 0.5 ppm
for @ 10-minute exposure. This EEL is supposed o be for
axposures that are "rare in the lifetime of an individual and
parmit soma degree of reveraible injury short of incapacitation”
[Smyth 1966].
Existing short-tsrm sxposure guidelines .. ...... ... National Research Council (NRC) Emergency Exposure Limits
{EELa} recommended to military and space sgencies [Smyth
1966):
10-ménuis EEL: 0.5 ppm
30-minute EEL: 0.2 ppm
60-minute EEL- 0.1 ppm
ACUTE TOXICITY DATA
Laethal concentration deta:
LC Lc, Adjusted 0.5%-hr Derived
Species Reference {ppm) {ppm) Time LC (CF) value
Rat Darmar ¢t al. 1572 2.6 | ee--- 1 hr 3.3 ppm {1.25) 0.3 ppm
Houme Darmer et al. 15732 1.8 f e=--=- 1 hr 1.% ppm {1.25} 0.2 ppm
Do Darmer et al. 1%72 26 ] a---- 1 hr 33  ppm (1.25) 3.3 ppm
Monkey Darmer at al. 1972 1 | -e--- 1 hr 20 ppm {1.25) 2.0 ppm
Humandath ... .........00iiiiinnnaaiananceans Cniygen diffuorice is a stong imitant to the antire respiratory tract

and causes puimonary adema and heamorhage when inhaled for
a fow hours at 0.5 ppm [Deichmann and Gerarde 1969].

Revised JDLH: 0.5 ppm [Unchanged]
Basis for revised IDLH: Based on acuste inhaistion toxicity data in humans [Deichmann and Gerarde 10389], the original
IDLH for oxygen diffuoride (0.5 ppm) ks not being revised at this time.

REFERENCES:

1. AIHA [1887]. Oxygen difiuoride. in: Hygienic guide series. Am ind Hyg Assoc J 28:184-196.

2. Darmer Kl Jr, Haum CC, MacEwan JD [1972]. The scute inhalation toxicology of chiorine pentafiuoride. Am ind Hyg
Assoc J 33.861-868.

3. Dsichmann WB, Gerarde HW [1889]. Oxygen difluoride (OF;). In: Taxicology of drugs and chemicals. New York, NY:
Academic Presa, InC_, p. 444.

4. Smyth HF Jr [1968]. Militery and space short-tamm inhalation standards. Arch Environ Health 72:488-480.
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Ozone

CASnumber ................ e e 10028-15-6

NIOSHREL ... . ... ... .. ... 0.1 ppm (0.2 mg/m?) CEILING

CurmemtOSHAPEL ............................. 0.1 ppm (0.2 mg/m™) TWA

1989 0SHAPEL ... ........00viniinnn... ... 0.5 ppm (0.2 mg/m") TWA, 0.3 ppm (0.6 mg/m®) STEL
180T ACGIHTLY ... ... ... .....ccoo..... 0.1 ppm {0.2 mg/m™ CEILING

Descripticnofsubstance . ....................... Coloriess to blue gas with a vefy pungen odor.

LEL ... ~ Nonfiammable Gas

Original (SCPYIOLH .......................vvuts " 10 ppm

Banle for original (SCPYIDLH ... ... ........... The chosen IDLH is based on the statemnent by AlHA [1566] that

pulmonary edema developed in welders who had a severe acute
exposurs to an eatimated 2 ppm ozone plus other air pollutants
[Kleinfeld et al. 1857]. Patty [19683] reported that 15 to 20 ppm is
isthal to small animals within 2 hours {Witheridge and
Yaglou 1837]. AIHA [1866] aiso reporied that on the basis of
animal data, exposure at 50 ppm for 60 minutes will probably be
fatal to humans [King 1963].

Existing short-term sxposury guidelines ... ... . .. .. National Research Council [NRC 1884] Emeargency Exposure
Guidance Levels (EEGLs):

1-hour EEGL: 1 ppm
24-hoyr EEGL: 0.1 ppm

ACUTE TOXICITY DATA

Lethal concentration deta:

LCw LC,. Adjusted 0.5-hr Darived
Species Referenca ‘1 (ppm) {ppm) Time LC (CF) valua
Mouae Clamann and Bancroft 1557 2 | ----- 12.6 i 43 ppm {1.8) 2.3 ppm
Human Deichmann and Gerarde 1963 2 | ««--- sQ 30 min 50 ppm (1.0} 5.0 ppa
Rabbit Mittler et al, 2956 | ---.- 38 3 hr €5 ppm (1.8} 6.5 ppm
Mouse Mittler et al. 1856 00| -e--- 21 RN 1 30 ppm {1.8) 3.8 ppm
Rar Mittler ot al. 1986 | ----- 21.8 LY. T 39 ppm {1.8) 1.9 ppm
3. pig Mittler ot al. 1587 ¢ ----. 24.8 1 hr 45 ppm (1.8} 4.5 ppm
Rat Stokinger 1957 200000000 ] =esa- 4.8 4+ 10 ppo {2.0) 1.0 ppm
Othwranimaldeta .............................. It has been reported that 15 to 20 ppm is lethal to small animals

within 2 hours [Witheridge and Yagiou 1837).

Humandats .. ... ... ........... ... ... 0. Pulmonary sdema developed in weiders who had a severe acute

axpoaum [0 an estimatad 8 ppm arone plus other air poliutants
[Kleinfetd ot al. 1857]. it has been mported that on the basis of
animal data, exposure at 50 ppm for 60 minutes will probably be
fatai lo humans [King 1963).

Raviesd IDLH: S ppm
Banls for revised IDLH: The rewised IDLH for azone in 5 ppm bassd on acuts nhalstion tooddty data in humans
{Deichmann and Gerarde 1868, Kieinfeld ot al. 1857].

REFERENCES:
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3. Deichmann WB. Gerarde HW [1968]. Ozone. In: Toxicity of drugs and chemicals. New York, NY: Academic Press,
Inc., pp. 446-448.

4. King ME [1983). Toxicity of ozone, V. Factors affecting acute toxicity. Ind Med Surg 32:63-94.

5. Kieinfeid M, Giel C, Tabershew IR [1957]. Health hazards associated with inert-gas-shielded metal arc welding. AMA
Arch Ind Heath 15(1):27-31.
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Ozone {continued)
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Paraquat

NIOSHREL ...............................0

Orginat{SCP)IDLH . ...............ccvv ...
Basls for original {(SCP) IDLH

18910-42-5

0.1 mg/m? {respirable dust} TWA [skin]

0.5 mg/m? {respirable dust) TWA [skin]

C.1 mg/m? (respirable dust} TWA [skin]

G.1 mg/m? {respirable dust} TWA,

0.5 mg/m? {total dust) TWA

Yellow solid with a faint, ammenis-like odor,
Noncombustible Sold

1.5 mg/m®

The chosen [DLH is based on the statements by Gage [1968}
that "after single expasures the LCy, appears to be a function of
the duration and of the concantration; in the rat the lethal
concentration-time product is about 8 microgramaiter-hour.
Guinea pigs and male mice are aboird as sensitive as rats,
Famala mice are less sensitive. The dog can tolerate a
concentration-time product of 25 microgramaditer-hour without ill

affects.”
Short-term sxposure guidelines ... ............... None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr Darived
Species Reference LC. LC., Time LC {CF} value

Reapirable dust

G. pig Gage 1368 Img/mi|  ----- 10 min 3.0 mg/m’ (1.0} 0.30 mg/m

Mouse Gage 1368 3mg/m| 0 ----- 30 nmin 3.0 my/m (1,00 0.30 mg/m’

Rat Gage 1968  f ----- i mg/m*| § hr 2.3 mg/m {2.3) ¢.23 mg/m?
Honrespirable dust

Rat Palazzole 1965 ] e-en- 6,400 mg/m*] 4 hxr | 12,800 mg/m* {2.0} | 1,280 mg/m*
Letha! dose dats:

LDw LD,

Speciee Raference Routs 1 {mg/Mkg) | (mg/xg) Adjusted LD Darived veiue
Rat Bailey and White 1365 oral 57 ] s-eee 359 mg/m* £0 mg/m?
House Barabas et al. 1581 oral wne | ----- 840 mg/m? B4 mg/md
Dog Iyakunin 197% oral % | ----- 175 mg/e’ 18 mg/e’

G. pig Murray and Sibpen 1972 oTal 22 | =e=-- 154 m=g/m® 15 mg/m*
Human data

................................... It has been stated that the high acute inhalation toxicity of
paraquat is dependent whotly on the size of the particulate. with
respirabie sizes (i.e., <5 micrometer mass median diameter}
found to be 5 to & times more toxic than nonnespirable dusts
[McElligo 1965]. R has been reported that under paraquat
spraying conditions particle sizes appear to ba nonrespirable
[Swan 1989].

Reviesd IDLH: 1 mg/m®

Basls for reviesd IDLH: The revised IDLH for paraquat is 1 mg/m® based on the acute inhalation toxicity data for
respirable particulate in animals [Gage 1668]. This is a conservative value if the occupational exposurs is totally to
nonrespirable size particles of pamaquat since respirable aerosols are much more taxic [McElligo 1985; Swan 1969].
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Paraquat (continued)

REFERENCES:

1.
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Bailey GW, While JL [1965]. Herbicides: a compilation of their physical, chemical, and biclogical properties. Residue
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distribution. BrJ ind Med 25:304-314.
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Parathion

CASnumber .............. e e 56-38-2

NIOSHREL ... .. ... . .. 0.05 mg/m® TWA [skin]

Current OSHAPEL ............................. 0.1 mg/m* TWA {skin]

1980 OSHAPEL ........ ... it Same as curment PEL

1993400 ACGIHTLY ... ... ... ... ..., 0.1 mgfm® TWWA [skin]

Dascription ofeubetance . ....................... Pale-yellow to dark-brown liquid with a garlic-like odor.

LEL .. e e Unknown

Orginal (SCP}IDLH .. ... ... ... ... ............ 20 mgin?®

Basis for originat {SCPYIDLH .................... No useful data an acuts inhalation toxicity are available on which

to base the I0LH for parathian. if the 10LH were astimatad from
the statenent by AiHA [1971)] that “the minimum lethal oral dose
for humnans has been estimated as ranging from less than 10 mg
to 120 myg [Bidstrup 1950; Greb 1550; Hayes 1863]," then an
IDLH of 5 mg/m?® would be chosen. This appears to be far too
conservative, howevst, because ACGIH [1971] noted that
workers regularly exposed 1a 2 to 15 mg/m?, with an average
concantration of 8 mg/m®, exhibited only a 25% decrsase in
cholinesterase lavels [Kay at al. 1952]. The chassn IDLH,
therefore, has been estimated from the female rat oral LDy, of
3 mgi/kg cited by ACGIH [1871].

Short-term exposur guidelines .. ................ None developed

ACUTE TOXICITY DATA

Lathai concentration data:

Adjusted 0.5-hr Derlved
Species Referencs LC,. LC., Time LC (CF} value
Rabbit Deichmann et al. 19352 |  =e-e- 50 mg/m’ 2 hr B0 myg/m! 8.0 mg/m?
<. pig Delchmann ec al. 1352 0] ees-- 14 mg/m? 2 hr 22 mg/m 2.2 og/m?
Mouse Izmerov et s1. 1982 00 ----- 15 mg3/m! 7 ? 4
Rat USRF 1377 a4 mg/m'y  ----- 4 hr 168 mg/m’ 17 mg/m

Lethal dose data:

LDw LD,
Species Referenca Route | {mg/kg) [ {mgXkg) Adjusted LD Derived value

House Ezo ot al. 1966 oral 5 ] ----- 35 mg/m 3.5 mg/m’
Rabbit Xenaga and Morgan 1978 aral b N 70 mg/mt 7.0 mg/fm?
pog Kenaga and Morgan 1378 oral 3 ] ----- 21 my/a? 2.1 mg/m
Lat Mishizaws ot al. 19861 oral ¢.93 | ----- 6.5 mg/m* 0.7 mg/mt
Horse Perkow 1971/1976 oral 5 | ----- 315 my/m? 3.5 mg/m*
G. pig von Dozent et al. 1955 oral 8 [ ----- 56 mg/m 5.6 mg/m’
Rat Weiss and Orzel 1567 oral - N A 14 mg/m 1.4 mg/m’
Human dath .. ............ciuiinrrrnrarenrrnnes Workers regularly exposad to 2 to 15 mg/m* {average of

8 mg/m?) exhibited only a 25% dscreass in cholinesterase lavels
[CDC 16856). The minimum lethal oral dose has bean reponed 1o
range from £.17 to 1.471 mg/kg (Arera 1970; CDC 1956, Harlley
and Kidd 1588]. [Note: An oral dogs ranging from 0.17 to

1.471 mg/g is equivalent to a worker being exposed to about 8
1o 69 mg/m® for 30 minutes, assumning a breathing rate af

50 liters per mirute and 100% absorption.]
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Parathion {continued)

Revised IDLH: 10 mg/m?

Basis for revised IDLH: The revised IDLH for parathion is 10 mg/m? based on chronic inhalation toxicty data in humans
[CDC 1858). This may be a consarvative value due to Lhe lack of relevant acuiz t2xicily data in humans sxposed 1o
concentrations above 10 mg/m?,
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Pentaborane

CASnumber ........._..... e eees e 19624-22-7

NIOSHREL .............. ... ... ... ..... 0.005 ppm (D.01 mg/m?) TWA, 0.015 ppm (0.03 mg/m®) STEL

CurmentOSHAPEL ...............covvininnnn. 0.005 ppm (0.01 mg/m?) TWA

19890SHAPEL ....._................ ...l 0.005 ppm (0.01 mg/m™ TWA, 0.015 ppm {0.03 mg/m?®) STEL

1993 ACGIHTLY .. ... ... .. ... ... .. 0.005 ppm (0.013 mg/m®) TWA,
0.015 ppm (0.039 mg/m") STEL

Descriptionofeubstames . . ... _.................. Coloriess Wquid with & pungemnt odor [ike sour mik.

LEL .. o e e e e 0.42% (1035 LEL, 420 ppm)

Original (SCPYIDLH .. ... .. .. ................. 3 ppm

Basieo fororiginal {(SCP)IDLH . ................... The chosen IDLH s based on the mouse 4-hour LCy, of 3 ppm
[Jacobson 1658 cited by ACGIH 1971].

Existing short-tarm sxposurs guidelines . ... . ..... American industrial Hygiene Association [AIHA 1966]
Emergency Exposure Limits (EELs);

5 minuts EEL: 25 ppm
15minuie EEL: 8 ppm
30-minute EEL: 4 ppm
60-minute EEL: 2 ppm

ACUTE TOXICITY DATA

Lethal concantration data:

LCy LC,., Adjusted 0.5-hr Derived

Spacies Reference {ppm) (ppm) Time LC {CF} value
Mouse Jacobson 1958 3 ] meewe 4 nr &€ ppm (2.0} 0.6 ppm
Rat Levinakas et al. 1958 € | eme-- 4 hr 12 ppm (2.0} 1.2 ppm
Mouse Levinakas et al. 1958 3.4 | sem=- 4 hx 6.8 ppm {2.0) 0.7 ppm
Dog Waaks at al. 1964 35 | -ese-- 15 min 28 ppm (0.79) 2.8 ppm
Monkey Heekas ot al. 134 244 | e-e-- 2 min 10¢  ppm (0.41) 10 ppm
Rat Welr et Bl. 1964 87 | e & min 37  ppa {0.55) 3.7 ppm
Mause Welr et al. 1964 40 5 min 22 ppm (0.55) 2.2 ppm
Hat Weir et al. 1964 31 15 min i4  ppm (D.79) 2.4 ppm
Mouse Weir et al. 1964 13 15 =in 15 ppm (0.79) 1.5 ppm
Rat Weir et al. 1964 15 [ waee- 30 min 15  ppm (1.0) 1.5 ppu
Mouse Welr et al. 1964 11 f meee- 30 min 11 ppm (1.0) 1.1 ppm
Rat Weir et al, 1964 i ----- 1 hr 13 ppm (1.285) 1.3 ppm
Mouss Weir et al. 1964 6§ ] em=-- 1 hr 7.5 ppm (1.25) 0.8 ppm
Humandata .............. .. ..., None relevant for use in determining the revised IDLH.
Revised IDLH: 1 ppm

Basls for revised IDLH: The revised IDLH for pentaborane is 4 ppm based on acuts inhalation toxicity data in animats
[Jacobson 1958; Lavinakas ot al. 1858; Yeir ot al. 1964).

REFERENCES:
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chemicals, Army Chemical Center, MD: U.S. Army Chemical Warfare Laboratories, Directorate of Medical Research.
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4, Levinskas GJ, Paslian MR, Bleckman WR [1658]. Chronic toxicity of pertaborane vapor. Am Ind Hyg Assoc J 15:48-53.

5. Weeks MH, Burke DG, Bassett EE, Johnson JR, Christensen MK [1964]. Pentaborane: relationship between inhatad
lethal and incapacitating dosages in animals. J Pharmacol Exp Ther 145:382-385.

8. Weir FW, Seabaugh VM, Mershon MM, Burke DG, Weeks MH [1564]. Short exposure inhalation toxicity of pentaborane
in animais. Toxicol App! Pharmacol 8:122-131.

T4



Pentachioronaphthalene

CASnumbaer ............................ oo 1321-54-8

NIOSHREL ..... e e 0.5 mg/m® TWA {skin]

CurmmentOSHAPEL . ... ... ... ..., 0.5 mg/m?® TWA {skin]

1889 OSHAPEL ... ........ ... ... 0 viiinrrinnn Same as current PEL

19931884 ACGIMTLY . ... ... .. ................ 0.5 mg/m" TWA [skin]

Descriptioncofsubstance . .. ... .................. Pala-yellow or white aolid or powder with an aromatic odor.

LEL Noncombustible Solid

Original {SCPYIDLM® . .. ... ... ... ...t Unknown [*Note: Effective IDLH = 5 mg/m’ — see discussion
: beiow.]

Bagis fororgimal {SCP)IDLH .. ..., ... ......... AHA [1970] reported that the stmospheric concentration

immediately hazardous to life is probatly unattainable for the
chlioronaphthalernes with the possible axception of
monochiorcnaphthalene. For this draft technical siandard,
however, an analogy with other chicronaphthalenes was used,
and the respiraiors were sslecied on the basis of the assigned
protection facior afforded by each device up to 10 x the OSHA
PEL of 0.5 mg/m® {i.e., § mg/m®}; only the *moat prolective™
respirators are permitied for use in concantrations exceeding

5 mg/m®.
Short-term exposure guidetines . ....... ... ... ... None developed
ACUTE TOXICITY DATA
Animalcrhumandata .. ..., ... ... ... None relevant for use in determining the revised IDLH.

Revised IDLH: Unknown [Unchange]

Basis for reviesd IDLH: Due to a lack of melevant acute toxicity data, the IDLH for pentechiororaphithalens remaing
"Unkngwn.” The "most proteciive” respirators will continue to be recommended for concantrations exceeding 5 mg/m*
tiased on being 10 times the NIOSH REL and OSHA PEL of 0.5 mg/m® {10 is an assigned protection factor for respirators
and was used during the Standards Completion Program for deciding when the "most protective” respirators should be
used for pentachioronaphthalene).

REFERENCE:

1. AIHA [1968]. Chioronaphthalenea. In: Hygienic guide seres. Am ind Hyg Assoc J 27:88-91.
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Pentachiorophenoi

CASnumber ............... e e a87-88-5

NIQSHREL ........... ... .. ... .00 iiiiiann. 0.5 mgom® TWA {gkin)

CurrentOSHAPEL . ... .. ..................... 0.5 mgim® TWA [skin]

19880SHAPEL ............... ... .. Same as cwrent PEL

19931884 ACGIHTLY ... ... ... ............. 0.5 mgim® TWA {skin]

Descriptionofsubstance .. ... ................... Colorless o white, crystalline solid with a banzene-like odor.
LEL . i e Noncombustible Solid

Orginal {SCPYIDLH ......... ............... ... 150 mg/m®

Basisfororginal {(SCRYIDLH ... ... . .......... No useful data on acute inhalation toxicity are available on which

10 basa tha IDLH for pentachiorophenol. AlHA [1870] stated that
the almospheric concantration immediately hazardous to life ia
not known for humans, but painfui irritation to the nosa is
abserved at concantrations balow those that would be
immediately hazardous to life, The chosen [DLH, therafore, has
been estimated from the smaliest lethal intravenous dose in
rabbits of 22 mp/kg [Kehoe &t al. 1938 as cited by ACGIH 1971].
According to AlHA [1870], the cause of death from an acute
overdosa is hyperexia and cardiac feilure [Patty 1953].

Short-term sxposure guidelines . .. ... ... ... . ... Naone developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjustsd ¢.5-hr Derived

Species ~ Referencs LCy LCc, Time LC {CF} value
Rat Demidenko 1963 Iss mg/m* |} ----- ? 7 ?
Mouse Demidenka 196% 225 mg/m* ] ----- ? 7 7
Lethal dose data:

LDy Lo,

Species Refersnce Routs ; (mp/kg) | {mg/kg} Adjusted LD Derived value
Mouse Borzelleca et al. 1985 oTel 117 | meees 819 mg/xm’ 82 mg/m’
Hampter |[Cabral et =l. 1979 oral 168 | -eeas 1,176 mg/m 118 mg/m’
Rat Deichmann et al. 1942 oral 27 | ----- 189 mg/m 19 mg/m’
Rabbit Delchmann st al. 1942 oral §  ----- 70 430 mg/mt 49 mg/m
Rat Pielder et al. 15082 oral 150 | ----- 1,050 mg/m? 105 mg/m'
Humandata ... ... . .. ... ... . ... i Custs are particularly iritating to lha'am and nose at

concentrations graater than 1 mg/m® but concentrations up to
2.4 mg/m* have been tolerated by workers that have been
conditioned [Clayton and Clayton 1881]. 1t has been reported
that 401 mg/ky s the minirmum lethal ormi dose [Haley 1877].
{Note; An oral dosa of 401 mp/kg is equivaient 1o a worker baing
exposad to about 19,000 mg/m® for 30 minutes, assuming a
breathing rate of 50 kters per minute and 100% absorption.]

Revised IDLH: 2.5 mg/m’

Basis for revised IDLH: The ravised IDLH for pantachlioropheno is 2.5 mg/m® based on acute toxicity data in humans
[Clayton and Clayton 1981]. This may be a conservative vaiue due 1o the lack of relevant acute toxicity cata for workars
axposed 1o concentrations above 2.4 mg/m?.
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Pentachlorophenol {continued)
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n-Pentane

CASnumber ............... S, 109-86-0
MIOSHREL ................. ..o, 120 ppm (350 mg/m™) TWA,

810 ppm (1,800 mg/m®) 15-minute CEILING
CurmemtOSHAPEL .. ... ......... ... ........ 1,000 ppm (2,950 mg/m®) TWA
19B90SHAPEL .......... .., 600 ppm (1,800 mg/m®) TWA, 750 ppm (2,250 mg/m*) STEL
1993198 ACGIHTLY .. ... ... ............... 600 ppm (1,770 mgim® TWA, 750 ppm (2,210 mg/m”) STEL
Deacriptioncfsubstance . ............... ........ Colorless liquid with a gasoline-like odor.
LEL .. e 1.5% (10% LEL, 1,500 ppm)
Orginal (SCPYIOLH ............................ 15,000 ppm {LEL}
Baels for original (SCP)IDLH ... ................. Patty [1963] reported the following: *n-pertana causes narcosis

in 5 to 60 minutes at 90,000 to 120,000 ppm. Only a narrow
margin exists between the concentrations that cause narcosis
and death m mica. In human studies, @ 10-minute exposure to
5,000 ppm did not cause mucous membrana imitation or other
symptomns. The ador of n-pentane 8l this concentration is readily
detectable” [Fuhner 1921]. AtHA [1966] reported that the
atmosphaeric concentration immediately hazardous to life is
unknown for man, bu that the lethal concentration for mice has
been reported as 128,200 ppm for a 37-minute exposure
[Spactor 1556]. Becauss the data indicale that acute toxic
effects oceur above the lowser axplosive limit (LEL) of

15,000 ppm, the LEL has been chosen as the IDLH {j.e., the
concantration above which only the "most protective” respirators

ars parmitted).
Short-tsrm exposure guidelines .. ......... ... ... None developed
ACUTE TOXICITY DATA
Lathal concantration data:
Adjustad 0.5-hr Dearived
Specles Refesrence LGy LC., Time LC {CF) value
Mouse Plury and Zernik 3831 | ----- 130,000 mg/m* | 30 min {130,000 ppm (1.0} 13,00¢ ppm
Mouse Spector 1856 20 | e---- 128,200 ppm 37 min § 237,175 ppm (1.07) ] 13,716 ppm
Mouge Stoughton & Lamson 1936 | ~---- 325,000 mg/m! 2 hr 173,333 ppm (1.6) 17,321 ppm
Otheranimaldats .............................. It has been raported that narcosis oceurs after 5 to 60 minutes of
exposure to 80,000 to 120,000 ppm [Patty 1863].
Humandeta ... ....... ... ... . .cuiiriiiiiinnana, Mucous membrane irritation or other symptoms were not noted

after a 10-mintte axposure of 5,000 ppm [Patty and Yam 1828].

Revised IDLH: 1,500 ppm [LEL]

Basie for mvisad IDLH: Basad on heatth considerations and acute inhalation toxicity data In humans [Patty and Yam
1920), a value of st least 5,000 ppm wouki have been appropriate for r-pentane. However, the revised IDLH for
n-pentane is 1,500 ppm basad strictly on safety considerations (i.e., being 10% of the lower explosive limit of 1.5%).

REFERENCES:

1. AiHA [1868]. Fesntane {n-pentane). In: Hypienic guide series. Am Ind Hyg Assoc J 27.207-200.

2. Flury F, Zemik F [1931]. Schadliche gase ddmpfe, nebel, rauch- und stsubarten. Berlin, Germany: Verlag von Julius
Springer, pp. 257-284 {in German).

3. Fuhner H [1821]. The narcotic sffect of gasoline and ity components: pentane, hexane, haptane, octane. Biochemische
Zeitschrift 115:235-261 (translated).

4. Patty FA, od. {1863} Industrial hygiene and toxicology. 2nd rev, ed. Vol Il. Toxlcology New York, NY: Interscience
Publishers, Inc,, p. 1198.
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n-P..tane (continued)

- 5, Patty FA, Yant WP [1929]. Odor intensity and symptoms produced by cammercial propans, butane, pentane, hexane,
and heplane vepor. Pittsburgh, PA: Department of Commerce, U.S. Bureau of Mines, Report of Investigations, No.
29749, pp. 1-10Q.

6. Spector WS, ed. [1856]. Handbook of toxicology. Vol. L. Acute toxicities. Philadeiphia, PA. W.B. Saunders Company,
pp. 348-347.

7. Stoughton RW, Lamson PD [1238). The relative anaesthetic activity of the butare: and pentanes. J Phamacol Exp
Ther 58:74-77.
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2-Pentanone

CASnumber ............... e 107-87-9

NIQSHREL ...... ... ... ... ., 150 ppm (530 mginr) TWA

Current OSHMAPEL ............................. 200 ppm (700 mg/m™) TA

1908 OSHAPEL . ... ... ..., 200 ppm {700 mg/m*) TWA, 250 ppm (875 mgim™) STEL

19931994 ACGIHTLY ..................... . .... 200 ppm (705 mo/m’) TWA, 250 ppm (881 mg/m”) STEL

Descriptionofsubstanee .. ............. ... ... ... Coloress to water-white liquid with a characteristic acetone-iike
odor.

0 1.58% (10% LEL, 1,500 ppm}

Orginal (SCPIIDLH . ... ..o, 5.000 ppm

Basie for originai {SCP}IDLH .. .................. The chosen IDLH is based on the statement by Patty [1963] that

the maximum concentration that caused ne serious disturbarices
in guinea pigs in 1 hour was 5,000 ppm [Yant et al. $836].
Short-tarm sxposure guidelines .. ... ..... ... ..., Nena developed
ACUTE TOXICITY DATA

Lethal concentration data:

Lly LC. Adjusted 0.5-hr Derived
Species Rsferunce {ppert) (ppm} Time LC {CF} value
Rat Smyth et al. 1962 LCyr: 2.000] -~-+e- 4 hr 4,000 ppm {2.0) 400 ppm
Rat Smyth et al. 1962 Lilgo: 4.000F «ve-» 4 hr 8,000 ppm (2.0} BOO ppm
G. pig Yant et al. 334 =} ---e- 50,000 8¢ min | 60,000 ppm {1.2] &,.000 ppm
G. pig Yant et al. 2836 | @ ----- 13,000 € hr 27,950 ppm (2_15} 2,785 ppm
Lethal dose data:
LDy LD,
Species Refarence Route | {mgkg} | {maXg) Adjustad LD Derived vaiue
Rat Clayron and Clayreon 1982 oral 1,600 1 ----- 3,128 ppm 313 ppm
Mouse Clayren and Clayton 1982 oral 1,600 [ ee--- 3,128 ppm 313 ppm
Humandata ... ... ... ....... 0 iiuivrinnnann... Exposure to a concantration of 1,500 ppm was associated with
complaints of ocular and upper respiratory immtation [Yant et al.
1836}

Revieed IDLH: 1,500 ppm

Basis for revised IDLH: The revised IDLH for 2-pertariore is 1,500 ppm based on acute inhalation toxicity data in
humans [rant et al. 183&]. This may be a conservative value due o the lack of relevant acute toxicity data *or workers
axposed to concentrations above 1,500 ppm. Also, this vaiue is 10% of the lower explosive limit of 1.5%,
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1. Claylon GD, Clayton FE, eds. [1982]. Patly’s industrial hygiene and toxicology. 3rd rev. ed. Vol. 2A, Toxicolegy. New
York: John Wiley & Sons, Inc., p. 4735,

2. Patty FA ed. [1983]. Indusirial hygiene and touicolegy. 2nd rev. ed. Vol. [l Toxicology. New York, NY: Interscience
Publishers, Inc., p. 1734,

3. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC, Striegel JA [1962]. Range-fiding toxicity data: list VI. AMA Arch ind
Hyg Occup Med 23:85-107.

4. Yant WP, Patty FA, Schrank HH [1838]. Acute response of guinea pigs 1o vapors of some new commerctial organic
compounds. 1X. Pentanohe (methyl propyl ketone). Public Heanth Rep 57:392-388.
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Perchloromethyl mercaptan

CAS number .. ... e .. 554423

NIOSHREL ..........c¢cciiiiniimninnnnnnnaa,.. 0.1 ppm {0.8 mg/m® TWA,

CummentOSHAPEL ... ... .. .........ccoouni... 0.1 ppm (0.8 mg/m® TWA

1889 OBMAPEL ............. ... ... .. ........ Same as cument PEL

1993498 ACGIH TLY ... .. ... i 0.1 ppm (0.76 mg/m®) TWA

Descriptionofsubstance . ....................... Pale-yellow, oily liquid with an unbearable, acrid odor.

LEL ..o e Noncombustible Liquid

Orginal {SCP)IDLH .. ................ ... ...... 10 ppm ]

Basts for original (SCP)IDLH ... ................. No useful data on acw'e inhalation toxicty are available on which

to base the IDLH for perchicromethy! mercaptan. The ct: ~~n
IDLH, therefore, has been based on an analogy with hy:  n
sulfide. According to ACGIH, perchioromathyl mercapta:: ..

about 20 times more taxic than hydrogen suffide which has an

1DLH of 300 ppm.
Short-term exposure guidelines . ....... ... ... ... Nona developed
ACUTE TOXICITY DATA
Lethal concentston date-
LGy LC.. Adjustad 0.5-hr Darived
Species Refersncs (ppm) (ppm} Time LC (CF) valua
Rat Althoff 1§71 11 | e---- 1 hr 14 pom (1.25) i.4 ppm
Rat Alchetf 1973 i | ----- L hr 20 ppm (i.315) 2.0 ppm
Mouse Althoff 1572 $ | -e--- 2 hr 16 ppm {1.8) 1.6 ppm
Human Flury and Zernik 18331 = | ----- k11! 10 min § 2¢2 ppm (0.6%) 7 ppm
Mouse IzmeTov et al. 1992 g F ----- 2 hr . -m (1.8) 6.1 ppm
Mouse Marhold 1872 ] ---e- 445 15 min I prn {0.78) 3.6 ppm
Rat Yernot at al. 1977 11§ re=e- 1 hr 14 pp= [1.25) 1.4 ppm
Lethal doss data:
LDy . LD, :
Species Refersncs Route | (mg/kg) | (mgig) Adjusted LD Derived value
Rac Marhold 1972 oral 82,6 | ----- 75 ppm 7.5 ppm
Otherhumandsta . ..._......................... It has been stated that perchioromethyl mercaplan is about

one-gixth as toxic as phosgene [Prentias 1937).

Revised IDLH: 10 ppm [Unchanged)

Basis for revised IDLH: Based on acute inhalstion toxicity dats in humans [Flury and Zemik 1831], a value of about
25 ppm would have been appropriate for parchioromethyl mercaplan, However, the onginal IDLH for perchioromethyt
mercaptan {10 ppm) is not being revised i this time based on an enalogy 1o phosgens [Prentiss 1837] which has a
revisad IDLH of 2 ppm.
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glur_y F, Zarn?':ng 198:]. Schidliche gase dimpfs, nebel, rauch- und staubarten. Berlin, Germany: Verlag von Julius
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lzgnef%v hﬁ’ Sanotsky iV, S)ldorov KK [19682). Toxicometric parameters of industrial toxic chemicals tmder single

exposure, Moscow, Russia: Centre of Intemational Projects, GKNT, p. 87. .

Marhold JV {1872]. Sbomik vysiedku toxixologiekeho vysetreni iatek a pripravku. Prague, Czechosiovakia: Institut

Prumyciu, p. 13 (in Czechoslovakian). ) .

rrent:ss1 &M [1837). Chemicals in war. A treatise on chemical warfare. New York, NY: McGraw-Hill Book Company,

nc., p. 154,

Vemgt EH, MacEwen JD, Haun CC, Kinkead ER [1 9771; Acute m and akin corrosion data for some organic and

inorganic compounds and aquaous solutions. Toxicol Appl Pha 42(2):417-423.
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Perchiory! fluoride

CASnumber ............. P 7616-94-8 .

NIOSHREL ...... ... ... coiimer i ~e... 3ppm {14 mg/m*) TWA, 8 ppm (28 mg/m’) STEL

CumemtOSHAPEL ........... ... .. ... ....... 3 ppm (13.5 mg/m®) TWA

1988 OSHAPEL .........cooiiinitaiannnan ... O ppm{t4mgim®) TWA, 6 ppm (28 mgm®) STEL

19931994 ACGIHTLY . ..... ... ... ........ -«. 3ppm (13 mghm'} TWA, 6 ppm (25 mg/m™ STEL

Descriptonofsubstance . ... .................... Colkises gie wilh g characteriatic, swest odor.

LEL ... e e s Narfacoorable: Gas

Orginad (SCPYIDLH . ...... ... ... ... ..., 385 ppm

Basis for original (SCP)IOLH .................... The chosen MDLH 13 based on the rat 4-hour LC., of 385 ppm

FGreane ot al 1380 cited by ACGIH 1971}

Short-tarm sxposure guideiines ............... .. Nions: deeioped

ACUTE TOXICITY DATA

Lethai consentration data:

LC, LC,, Adjusted 0.5-br Derived

Spacien Rafgrence {ppm) {ppm} Time LC (CF) value
Rat ooat et $1. 84 ----- 2,000 40 min 2,200 ppm {1.1) 220 ppm
Rat Greene et al. 19 385 ] e---- 4 hr 770 ppm (2.0) 77 ppm
Houwe Sreans et ak. 1340 3¢ | ----- 4 hr 1,260 ppmm {2.0} 126 ppm
bog Jacokason 1%5¢ 000000000000 1 ee--- 451 4 hr 902 ppm [2.0) 20 ppm

Humandata ... .............._................. Mone relevant for yss in determining the revised IDLH.
Revised IDLH: 100 ppm
Bagis for revised IDLH: The revisad IDLH for perchioryl Rucride is 100 ppm besed on acuts inhalation toxicity dala in
animals {Greane st al. 1860; Jacobson 1958].

REFERENCES:

1. ACGIM [1871). Perchloryl fluoride. In: Documentation of the threshold limit values for subatancas in workroom air. 3rd
ed. Cincinnati, OH: American Conference of Governmental Industrisi Hygienists, pp. 202-203.

2. Dost FN, Reed DJ, Smith VN, Wang CH [1974). Toxic properties of chiorine trifiuoride. Toxicol Appl Pharmacol
27:527-538.

3. Greene EA, Colboun JL, Donati E, Yeeks MH [1950]. The inhalation toxicity of perchioryl fluoride. Army Chemical
Center, Maryland: U.S. Army Chemical Research and Developmemnt Laboratories, Technical Report No. CRDLR 3010,
p- 8.

4. Jacobson KH [1858]. Transactions of the Symposium on Health Hazards of Mililary Chemicals. Army Chemical Center,
MD: Directorate of Madical Research, U.S. Army Chemical Warfare Laboratories, CWL Special Publication 2-10.
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Petrolefim distillates (naphtha)

CAS NUMDBRE . .. . e
MOSHREL ............. ... .. e e
CurrentQSHAPEL ... ... ... ... ...
1888 OSHAPEL ... ... ... . e
19931984 ACGIHTLY ... ... ... iiirannnn.
Descripionofsubstance . ... ........_ ... ._......
LEL . e
Original (SCP)IDLH ............oovueininn...
Basis fororiginal (SCPJIDLH . ....._._ .. ... ......

Short-termn sxposure guidelines ... ..., ... ..... ...
ACUTE TOXICITY DATA

Animaldata ............... e
Humandate ....... ... ...... .. ... i i,

8002-05-9

350 mg'm® TAA 1 BON - 15-minute CEILING

ouu ppm (2,000 mg/m?} TWA

400 ppm {1,600 mg/m®*) TWA

400 ppm (1,590 mg/m® TWA

Colorieas liquid with a gasoline- or kerosene-like odor,

1.1% {10% LEL, 1,10 ppm}

10,000 ppm

The chosen IDLH is based on the stalemant by AIHA [1863] that
the atmospheric concerirations immediatety hazardous to life
are from 10,000 to 20,000 ppm [Henderson and Haggard 1943].
in addition, the short exposure tolerance to petroleum naphtha is
besed ¢ a statement by AlHA [1953] that 4,000 to 7,000 ppm
may De tolerated for 1 hour [Henderson and Haggard 1843}, but
not without development of definite aymptoms of narcosis
[Drinker et al. 1843).

MNone developed

None rslevant for use in delermining the revised IDLH.

It has been reported that concentrations of 10,000 to 20,000 ppm
are immadiately dangerous to health [Handerson and Haggerd
1943]. H has also been stated that concentrations of 4,000 to
7,000 ppm could be tolerated for 1 hour, but not without definite
symptoms of narcosis [Drinker et al. 1843),

Revised IDLH: 1,100 ppm [LEL]

Basis for reviesd 1DLH: Based on heatth considerations and acute inhalation toxicity data in humans [Drinker ¢t al,
1843; Henderson and Haggerd 1843], a value of about 4,000 ppm would have been appropriate for petroleumn distillates
{naphtha). Howevar, the revised IDLH for pstroleum distillates (naphtha) is 1,100 ppm based strictly on safety
considaerations {i.e., being 10% of the lower explosive limit of 1.1%).

REFERENCES:

1. AIHA [1963]. Petroleum naphthe. In: Hygiemic guide series. Am ind Hyg Assoc J 24:427-428.
2. Drinker P, Yaglou CP, Warran MF [1942]. The threshold toxicity of gascline vapor. J Ind Hyg Toxicol 25:225-232.
3. Henderson Y, Haggard HW [1943]. Noxious gases. 2nd ed. New York, NY: Reinholt Publishing Corporation, p. 182
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Phenot

CASnumber ................ ... ... .. ....... F(B-55-2
NIOSHREL ........... .\, 5 pom (19 mg/m’: TWA,
15.6 ppm (B0 m 15-minute CEILING {skin]
CumemtOBHAPEL ............cooiiiiiniriennns 8 ppm (19 mg/m”) TWA [skin]
1989 QSHAPEL ... ... ... ... ..., Sams as current PEL
19031904 ACGIHTLY ... ... .....coiviirinn... 5 ppm (10 mg/m®) TWA [skin)
Descriptioncf substance . . ......._._............. Coloriess to fight-pink, crysialline solid with a swest, acrid odor.
LEL .. .. it e i s 1.8% {10% LEL, 1,800 ppm)
Original (SCPYIDLH .. ... ................. ..., 250 ppm
Basle for original (SCP)IDLH .................... The chosen IDLH is based on an analogy with cresol which has
an iDLH of 250 ppm.
Exiating short-term exposure guidelines . .. ..... ... 1881 American Industrial Hygiene Association (AlHA)

Emargency Response Planning Guidelines (ERPGs):
ERPG-1: 10 ppm (60-minute)
ERPG-2: 50 ppm (80-minute)
ERPG-3: 200 ppm (80-minute)
ACUTE TOXICITY DATA

Lethal concentration data:

LCys LG, Adjusted 0.8-hr Derived

Species Raference {ppm) {ppm) Tims LC (CF) value
HMammal Glg Tr Prof Iabeol 1955 9 ] ----- ? ? ?
Rat Magoznyi 1976 a1 | ----- ? ? ?
Mouss Hagoznyi 1976 69 | eee-- ? ? ?
Lethal doss data:

LD, LD,

Species Referencs Routs | (mgXkg) | (mg/kg) Adjusted LD Derived value
Rat Brown and Lamson 1935 oral aur | ----- 568 ppm 57 ppm
Rabbit Delchmann and Witherup 1944 oral | ----- 420 752 ppm 75 ppm
Dog Flury and Zernik 193§ cral | ----- 500 895 ppm 90 ppm
cat Flury and Zermik 1935 cral | -r---- a0 141 ppa 14 ppm
Hause Korolev «t al. 1573 oral 279 | ----- 483 ppm 48 ppm
Otheranimaldata ......................c.eou.... RO,, (mouse), 168 ppm [DaCeaurri ¢t al. 1981]. In mts, an

axposurs of 312 ppm for 1 hour only resulted in lecrimation and
eye and nasal iriation; a slight loas of coordination was reporied
within 4 hours of exposur 10 230 ppm [Flickinger 1976].
Humandeta ............... ... iivmeiinninneann it has been stated that the toxicity of phencl is closely related to
that of cresl [ACGIH 1991]. K has been reported that 14 to
140 mg/ag is the lethal oral dose [Deichmann and Gerarde 1969;
Lefaux 1678]. (Note: An oral dose of 14 to 140 mg/kg is
equivaleni to a T0-kg worker baing exposed to 167 to 1,670 ppm
for 30 minutes, assuming a breathing rate of 50 liters per minute
and 100% absorption.]

Revisad IDLH: 250 ppm [Unchanged)

Basis for revised IDLH: Bassd on acute inhalation toxicity data in animals [Flickinger 1976] and an analogy to cresol
[ACGIH 1991] which has a raviged IDLH of 250 ppm, the original IDLH for phenol of 250 ppm is not being reviged at this
tirne.
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Phenol (continued)

REFERENCES:
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p-Phenylene diamine

CASnumber ... ................ . 106-50-3

NIOSHREL ............. e e 0.1 mg/m?® TWA [skin]

CummentOSHAPEL ......................... .... 0.1 mg/m?® TWA [skin]

1989 OSHAPEL ......... ..ot Same as cucrent PEL

19931584 ACGIHTLY .......................... 0.1 mohm® THIA

Descriptionofesubatance . ....................... ‘while. t1 afighly red, crysialfine solid.

LEL ... e e e Unknown

Orginal {SCPYIDLH* . .. ... ... ... .. ... .. ... Uinknown [How: "CRectivs” (DL = 25 mo- + CoppORSin
brebow |

Basie fororiginai (SCPYIOLH .................... ACGIH [1971] reported that the TLV fox tthis is bireed
to be sufficiently low to minimize the nurmt - N
bacome sansiized, but the limit is not kv - prevent:
exacerbation of asthma in thosa already, «.-- 3
p-phenylene diamine. Because sengilc - ay e
endangered by concentrations far beioe (- 3 GRS b
used to set an IDLH. Therefore, in tha st .- e
toxicological data and noting that Pafty - = - +d spgtomie
poisoning from industrial exposure to b = =
[Reichai 1934), for this drah tachnicat < 2 .- - ISPMEITR:
have been selected on the basis of the az; - wecam
factar afforded by each device up o bt . ss_ onCErmiwicT
at 20*C (approximately 29.1 mg/mMre =0 - 10 2% mgm;
only tha "most protactive™ reapirators - > L2 ‘or usEim
concanirations exceading 25 mg/ar’.

Shorttermenposure guldelines .. .. ... ... .. .. ... None developed

ACUTE TOXICITY DATA

Lathal dosa data:

LDy, LD,

Speciee Referencs Routs | (mgkp) { (mg/kg) Adjusted LD Darived valon:
Rat Burnatt &t al. 1977 oral B0 { ----- 560 mg/m* 56 mg/mt
Rabbit Hanzlik 1923 oral § ----- 250 1,750 mg/m* 175 owgfor
cat Hanzlik 1923 oral | ----- 100 700 mg/e? 70 mg/o
Rat Lloyd et al. 1977 oral 98 | ----- 686 mg/m® €9 mg/n
G. pig Sheftel 1988 aral 145 | ----- 1,015 mg/ /o 102 og/m

Humandata .............. ... .. ccoiiiiiiniine, None relevant for usa in detarmining the rewised (DLH.

Revised IDLH: 25 myim’

below occupational exposure iimits, exacerbation of asthma cannot be used to set an IDLH.

Basle for revised IDLM: No inhalation trdcity data are avaidable on which to base an IDLH for p-pharylans diamine,
Therefore, basad on health considerations and acuie oral toxicity data in animals [Bumait et al. 1977; Hanzlik 1923; Lioyd
et al. 1977], a valus of sbout 50 mp/mr’ would have bean appropriate. However, the revised IDLH for p-phenyisne diamine
is 25 my/nT bhased on the concentration recommended originglly in the Standards Completion Program for deciding when
the “moat protective” reapimetors should be usad. Becauss aensitized workers may be affected by concentrations far

REFERENCES:

1. ACGIH [1871]. p-Phenylenediamine. [n: Documentation of the threshold limit vaiuves for substances in workroom air.

3rd ed. Cincinnati, OH: American Conferanca of Governmental Industrial Hygieniate, p. 205.

2. Bumetl C, Loahr R, Corpatt J (1977]. Dominant lethal mutagenicity study on hair dyes. J Toxicol Environ Health

2657662,
3. Haralik PJ {1523). The phamacology of some phenyienediamines. J Ind Hyg 4:386-408, 448, 482.
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p-Phenylene diamine (continued)

Lioyd GK, Ligget MP, Kynoch SR, Davies RE [1977]. Assassment of the acute toxicity and potential irfitancy of hair dye
constituerts. Food Cosmet Toxicol 158):807-810.

Patty FA, ed. {1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. [l Toxicology. New York, NY: Interscience
Publishars, Inc,, p. 2121.

Reichel H [1834]. Veargifungsfalien 5:A21 (in German),
Shaftel VO [1888]. Toxic properties of phenylens diamine. Gig Sanit 53(7):62-83 {in Russian),
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Phenyl ether {vapor)

CASnumber .. ... ... ... ...................... 101-84-8

NIOSHREL ... ... ... ..o . 1 ppm (7 mg/m*) TWA

CurrentOSHAPEL ............................. 1 ppm {7 mg/m*} TWA

19890SHAPEL . .............. . ¢.ciiiiun.... .. Same as currsnt PEL

19801984 ACGIH TLY ... .. ... ... ... ........ 1 ppm {7 mg/m*) TWA, 2 ppm {14 mg/m® STEL

Descriptionofeubstance . .. ..................... Colodess, crystalline solid or liquid (above 82°F) with a
geranium-iike odor.

LEL . . e 0.7% {10% LEL, 700 ppm)

Original {SCP}IDLH* . . ... ........ ... ... . ... ..... No Evidenca [*Note: “Effective™ IDLH = 100 ppm - see
discussion beiow.}

Basis fororginal (SCPYIDLH ....... . ... ........ No evidence of an IDLH for pheny! ather exists in the available

{oxicologicat data. Partty [1963] reported that phenyl sihar's
vapors do not present a toxicological problem, but may be a
nuisancs becauss of ts disagresablensss. For this draft
technicai standard, therefors, respirators have been selected on
the basis of the assigned protection facior afforded by each
device up fo 100 = the OSHA PEL of 1 ppm (i.e., 100 ppmy); enty
the "most protective” respirators are permitted for use in
concentratiens exceeding 100 ppm. High concantrations of the
vapar ars unlikely to be encountered in the workplace because
of its high boiling point and low vapor pressure.

Short-term axposure guidelines . ........... .. ... None developed
ACUTE TOXICITY DATA
Lethal dose data:

LD,, Lo,

Spacies Refersnce Route | (ma/kg) | {mg/kg) Adjusted LO Darived value
Rat Cpdyke 1374 Qral 3,376 ] ----- 3,337 ppm 134 ppm
Rat Vogel et mi. 1964 oral 4,000 | ----- 3,960 ppm 196 ppm
G. pig Vogel et al. 1964 oral 4,000 | ----» 3,860 ppm 396 ppm

QOtheranimaidats .............................. Rats exposed to 20 ppm for 7 hours per day for 20 days
exhibited only sye and naaa! immtation {Hefrer et al. 1875].
Humandata .......... ... ... ... ... ... ... It has been reported that industrial experienca has shown no

evidenca that phenyl ether, aither as a liquid, mist, or vapor, is a
health hazard under ordinary conditions of productien and use;
no owert systamic toxicity was found at concentrations that were
not intolerably disagresabie [Clayton and Clayton 1681]. .

Revised IDLH: 100 ppm

Basis for revised IDLH: Based on acute oral toxicity data in animats [Opdyke 1974; Voge! ol al. 1964], a value of about
350 ppm woukd have been appropriate for phenyl ather vapor. However, the revised IDLH for phenyl sther vapor is

100 ppm basad on being 100 times the NIOSH REL or OSHA PEL (100 is an assigned protection factor for mspiratora
and was ussd during the Standards Completion Program for deddlng when the "most prolective” respirators shoulkd be
ussd for phenyl sther vapor).

REFERENCES:

1. CIa n GD, Clayton FE, ads, 5‘[9811 Patty’s industrial hE%“ and toxicology. 3d rev. ad. Vol. 2A. Toxicology. New
. NY: John Wile &Sons 2499, 2541

Hefner RE Jr, Leong B, Kociba RJ, Gehnng PJ [1975] Repeated inhalation toxicity of diphanyt oxide in experimental
animais. Toxico! Appl Pharmacol 33: 78.88.
Cpdyke DL [1974]. Dipentene. in: Monographs on fragrance raw materials. Food Cosmet Toxicol 12:703-738.
gah TTA od] {196 ]ngédusmal hygiane and toxicology. 2nd rev. ed. Vol. . Toxicology. New York, NY. Interscience

ublishers, Inc.

Vogel WH, Sn dgr R, Schulman MP [1 Lrse-l]. Effacts of aromatic and nen-aromatic modet compounds and drugs on
enrymic acuv! es. J Pharmacol Exp Ther 145:66-73.
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Pheny! ether-bipheny! mixture (vapor)

CASnumber ... ................ ... . BOO4-13-5

RIOSHREL .....c.ooitiiiiiniiinnrininainan, 1 ppm {7 mg/m®} TWA

CurrentOSHAPEL ............................. 1 ppm (7 mg/m?} TWA

1889 OSHAPEL ... ... ... ... ... ... ... . Same as cumrent PEL

19931984 ACGIHTLY ... ... ................. Not specifically listed

Descriptionofsubstance . ....................... Cokorlass to straw-colomed liquid or solid (below 54*F) with a
disagreeable, aromatic odor.

LEL . e Unknown

Original {SCPYIDLH® . . ... . ... ... ............... No Evidance ["Note: "Effective” IDLH = 100 ppm — see
discussion balow |

................... Patty [1963] reported thet concentrations of the vapar of 8
phenyl ether-bipheny! mixture that are sufficiently high to caus2
toxic effects from a single axpasure of up to 7 hours duration are
not attainable [Dow]. For this drafht technical standard, therefore,
respirators have been salected on the basis of the assigned
protection factor afforded by each device up to 100 > the OSHA
PEL of { ppm {i.e., 100 ppm}; cnly the "most protective”
respirators are permitted for use in concentrations exceeding
100 ppm. High concentrations of the vapor are not likely to be
ancountered in the workplace because of the high beiling paint
and low vapor pressure of this material.

Short-term exposure guidelines .. ... .. ... .. ... None developed

ACUTE TOXICITY DATA

Lathal dose data:

LD, LD,
Species Reference Routs | {mg/kg) | (mg/kg) Adjustad LD Derived valus
Mouge Glg Tr Prof Zabol 1367 oral 3,210 | -e=-- 3,176 ppm 318 ppm
Rabbit Izmersv et al. 1%82 oral 4,200 4,158 ppm 416 ppm
G. plg Izmercv et al. 1982 oral 3,000 2.970 ppm 297 ppm
Rat Marhold 1986 oral 2,460 | ===-- 2,436 ppm 243 ppm
Humandata ... Concentrations ranging from T o 10 ppm have caused buming
of the eyes, imitation of the respiratory ract, and severs nausea
LD 1971]

Revised !DLH: 10 ppm

Basia for revised IDLH: The revised IDLH for a phenyl ether-biphenyl vapor mixture is 10 ppm based on acute inhatation
toxicity data in hurmans [ILO 1671} This may be a conservative value due to the lack of relevant acute toxicity data for
workers axposed o concentrations above 10 ppm.

REFERENCES:

1. Dow I7]. Unpublishad data from the Dow Chemical Company, Biochemical Research Laboratory. [From Patty FA, &d.
[1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. il. Toxicology. New York, NY: interscience Publishers, Inc.,
p. 1703]

Gig Tr Prof Zabol [1967]; 13{4).42-44 (in Russian).

ILO [1971]. Diphenyl and derivatives. In: Encycicpaedia of occupational haalth snd aafety. 2nd ed, Vol. 1 {A-K}).
Ganeva, Switzerland: (ntermations! Labour Cffice, pp. 391-382.

Izmerov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric parametsrs of industria! toxic chemicals under single
exposure. Moacow, Russia: Cantre of international Projects, GKNT, p. 81,

Marhold J {1686}, Prehled Prumysiove Toxikologie, Organicke Latiy. Prague, Czechoslovalkia: Avicenum, p. 271 (in
Czechoslovakian).

Patty FA, ed. [1963]. Industrial hygiere and toxicology. 2nd rev, ad. Vol. }l. Toxicology. New York, NY: interscience
Publishars, [n¢., p. 1703,
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Phenyl glycidyl ether

CASnumber ..... ... ... ... ..., 122-60-1

NIOSHREL ... ... ... i it 1 ppm {6 mg/m" 15-minute CEILING; NIOSH considers phenyl
glycidyl ether to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy {28 CFR 1680].

Current OSHAPEL ........... et 10 ppm (60 mg/m™) TWA

1989 0SHAPEL ................coiiiiniii..., 1 ppm (8 mg/m?®) TWA

19831 ACGIHTLY .. ... ... . ... ... ..... 1 ppm (6.1 mg/m?) TWA

Descriptionofsubstance . . ...................... Colorless liquid.

I -1 Unknowen

Orginal (SCPYIDLH" . .. ... . ... .................. Unknown [*Note: "Effective” IDLH = 500 ppm — ses discussion
beiow.]

Basis fororlginal (SCPYIDLH . ................... ACGIM [1871] reported that 10 rats exposed to 100 ppm phenyl
) glycidyt ether 7 hours/day for 50 days exhibited no immediately

obvious signs of toxicity, and no deaths occurred [Hina
at al. 1956]. The IDLH is unknown, but for this draft technical
standard, 50 = the OSHA PEL of 10 ppm (i.e., 500 ppm) has
been chosen as the concantration above which anly the "most
protactive” respirators are permitied. Because of the high baiting
point and low vapor pressurs of pheny! glycidy| ether, high
concentrations are not likely to be encountered in the industrial

gnvironment.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCw LC. Adjustad 0.5-hr Derived
Species Refsrence {ppm) {ppm) Time LC(CF) value
Rat Hine et al. 1956 »100 | -e=e= 8 hr =250 ppm (2.5) »25 ppm
Mouss Hine st al. 1956 2108 §  ----- 4 hr 2200 ppm {2.0) »>20 ppm
Rat Smyth et al. 1954 »323 | --ee- ? 7 ?
Lethal cdoss dats:
LD. Lnu
Specles Raference Routs | (mphg) | (mghkg) Adjusted LD Derived value
Rat Hine et al. 1956 oral 3,350 | e--va 4,319 ppm 432 ppm
Mouse Hine st al. 15%¢ oral 1,400 ] ====- 1.571 ppm 157 ppm
Mammal Smyth et sl. 1354 sral $,260 | ==n=a 4,779 ppa 478 ppm
Otheranimaldata .......................c000nes In an chronic study, rats axposed to 100 ppm for 7 hoursfday for
50 deye sxhibited na immediately obvious signs of toxicity, and
no deaths occumed [Hine et &l. 1958].
Humesndats .. ..... ...ttt iiiiananaann.. Mone relevant for use in determining the revised IDLH.

Revised IDLH; 100 ppm

Basis for evised IDLH: The revised IDLH for phenyl glycidyl ether is 100 ppm bassd on chronic inhalation toxicity data

in animals [Hine ot al. 1556]. This may bs & consarvative value due b the lack of relevant acuta inhalation toxicity data

for workers, [Note: NIOSH recommends as part of its carcinogen policy that the “most protsctive” respicrators be wom for
henyl glycidyl sthar at concantrations above 1 ppm.]

REFERENCES:

1. ACGIH [1971]. Phanﬂ %ILM(PGE}. In: Documentation of the threshold imit values for substances in workroom
air. 3rd ed. Cincinnali, OH: ican Conference of Governmental industrial Hygienists, pp. 206-207.

2. Hine CH, Kodama JK, Wellington .S, Dunlap MK, Anderson HH [1856). The toxicology of gEddol and some ghycidyl
ethers. AMA Arch Ind Heakth 74:250-264. )

kX aTdyﬂ;J!;“.gbCarpenw CP, Weil CP, Pozzani UC [1854]. Range-finding toxicity data: list V. AMA Arch Ind Hyg Occup
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Phenylhydrazine

CAS number . .... e e 100-63-0

MIOSHREL ......._ ... ... .. i, 0.14 pprn (0.6 mgm™) 2-hr CEILING [skin); NIOSH considers
phenylhydrazine to be a potential occupational carcinogen as

i defined by the OSHA carcinogen policy {28 CFR 1890].

CumentOSHAPEL ............................. 5 ppm (22 mg/m®) TWA {skin)

1985 OSHAPEL . ... ... ... ... e § ppm (20 mg/m®} TWA, 10 ppm (45 mg/m™) STEL [skin]

19931884 ACGIHTLY ... ... ... ... aan. 0.1 ppm {0.44 mg/m*) TWA [skin], A2

Description ofsubetance .. .. ... ................. Coloriess to pale-yallow liquid or solid {betow 8T*F} with a faint,
aromatic odar,

LEL . e e Unknown

Original (SCPIIDLH® ... it 295 ppm [“Note: "Effective” [DLH = 250 ppm — ses discussion
below.)

Banin fororiginal {SCPYIDLH . ... ... .. .. ...... No data on acite or chronic inhalation toxicity are available on
which to base the IDLH. Syslemic effects described by
Patty {1963] were caused by chronic exposures from cral dosing.
NIQSH [1976] citad a rat oral LDy, of 188 mg/kg [Ekshiat 1965]
which provides a calculated estimate of 1,300 mg/m® (295 ppm}
for the IDLH. Because of the assigned protection facior afforded
by each device, however, S0 x the OSHA PEL of 5 ppm (i.e.,
250 ppm} is the concantralion above which onty the "most
protective” respirators ans permitted.

Short-term sxposure guidelines ........ P None developed

ACUTE TOXICITY DATA

Lethal dose data:

L0y Lo,
Species Reference Route | {mghkg) | (mgkg) Adjusted LD Derived value

Rat Ekshtat 1965 oral 188 293 ppm 2% ppm
Moune Exahtat 196% oral 178 2731 ppm 27 ppm
Rabbit Exkghtar 1965 oral 1] 125 ppm 13 ppm
G. pig Exshtar 19635 oral 8C 135 ppm 131 ppm
Dog Ekghtat 1%65 oral 200-25¢ | ----- 312-399 ppm 31-39 ppm
Humandata ......... e None relevant for use in determining the revised IDLH.

Revised IDLH; 15 ppm
Basis for revised IDLH: No inhalation toxicity data are availabke on which to base an [DLH for phenylhydrazine.
Theratfore, the revised |1OLH for phenythydrazine is 15 ppm based on acute oral toxicity data in animals [Ekshtat 1985].

[Note: NIOSH recommenda as part of s carcinogen policy that the "most protective” respiratora be wom for phenyl
hydrazine at concentrations above 0.14 ppm.}

REFERENCES:

1. Ekshiat BY [1965]. Maximum permissible concantrations of hydrazine hydrate and phenythydmzine in water bodies.
Gig Sanit 30(8):181-187 (trunaixted).

2. NIOSH [1976]. MVB8250. Hydrazine, phenyl-. In: Registry of toxic effects of chemical substances, 1878 ed,
Cincinnati, OH: U.S. Department of Health, Education, and Weltare, Public Hestth Service, Center for Diseass Control,
National institute for Oecupationsl Safety and Heanth, DHEW {NIQSH) Publication Na. 76-181, p. 588.

3. Patty FA ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ad. Vol. ll. Toxicology. New York, NY: Inlerscience
Publishers, Inc., pp. 2227-2228.
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LEL ...
Original {SCP} IDLH
Basie for criginat {SCP) IDLH

Phosdrin

T786-34-7

0.01 ppm (0.1 mg/m®) TWA, 0.03 ppm (0.3 mg/m?} STEL [skin]
0.1 mg/m® TWA [skin}

0.0 ppm (0.1 mgim® TWA, 0.03 ppm {0.3 mg/m?} STEL [skin}
0.0t ppm (0.92 mg/m®} TWA,

0.03 ppm (0.27 mg/m®} STEL {skin)

Pale-yellow to crange liquid with a weak odor.

Unknowm

4 ppm

No uselul data on acute inhalation toxicity are available on which
to base the IDLH for Phosdrin. The chosen IDLH has been
estimated from the male rat oral LDy, of B to 7 mg/kg [Shell 1856
cited by ACGIH 1871]. {Note: A concantration of 4 ppm
phasdrin is equivalent to about 40 mg/m?.)

Short-tarm sxposure guidelines ... ... ...... None developed
ACUTE TOXICITY DATA
Lethal concentretion data:
LCw LC. Adjusted 0.5-hr Derived
Species Referenca {ppm) {ppm) Time LC {CF} value
Rat Fodpma et al. 195¢ | 14 1 ----- 1 hr 18 ppm (1.25) 1.8 ppm
Leathal doss data:
LDy Lo,
Species Refarencs Route | (mg/kg) | {(mg/kg) Adjusted LD Darived value
Rat Kemaga 197% oral 3 ] ----- 2.3 ppm 0.2 ppm
Mouse Kodama =t al. 1954 aral £« | ----- 3.0 ppm 0.3 ppm
Rat Shell 1556 oral §-7 | ----- 4.5-5.3 ppm 0.5 ppm
Humandate . ........... ... .. ... .. . i, A dose of 2.5 mg/day for 27 days caused a 25% decrease in red

biood cell cholinesterase [Rider ot al. 1975). [Note: An oral
dosa of 2.5 mg/day for 27 days is equivalent to a worker being
exposed to about 5 ppm for 30 minutes, assuming a breathing
rate of 50 liters per minute and 100% absorption.]

Revised IDLH: 4 ppm {Unchanged]
Basis for revised IDLH: Based on acuts toxicity data m humans [Rider at al. 16875], the original [DLH for phasdrin
{4 ppm) is 1ot being revised at this Lime.

REFERENCES:

1. ACGIH [1871]. Phosdrin {mevinphos). in: Documentation of the threshold limit values for substances in workroom air.
3rd od. Cincinnati, OH: American Conference of Governmental industrial Hygisnists, p. 208,

2. Kenasga EE [1878]. Acute and chroni toxicity of 75 pesticides o various animal species. Down to Earth 35:25-21.

3. Kodama J, Morse MS, Anderson M, Dunlap MK, Hines CH [1954). Comparative taxicity of two viryl-substituted

phosphates. AMA Arch Ind Hyg Occup Med 94561,

4. Rider JA, Puletti EJ, Swader JI| [1875]. The minimal ol toxicity kel for mevinphos i man. Toxicel App! Pharmacol
I2(10y97-100,

5. Shell [1858]. Personal communication to ACGIH from the Shell Chemical Corporation, August 31, 1658. [From ACGIH
[1981]. Phoadrin. {n: Documentation of the thrashold limit values and biological exposure indices. 8th ed. Cincinnati,
(OH: American Conference of Govemmental Industrial Hygieniats, pp. 1044-10458.]
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CAS number
NIOSH REL

Current OSHA PEL
1989 OSHA PEL .

LEL

Existing short-term sxposure guidelines

Phosgene

1993-1994 ACGIH TLV
Description of substance

Original {SCP)} IDLH
Basis for original {SCP) IDLH

75-44-5

0.1 ppm (0.4 mg/m¥) TWA,

0.2 ppm {0.8 mg/m®) 15-minute CEILING

0.1 ppm (0.4 mg/m*} TWA

Same as current PEL

0.1 ppm {0.40 mg/m*} TWA

Colorless gas with a suffocating odor like musty hay.
Norflammable Gas

2 ppm

The chosen IDLK is based on the statement by Jacobs [1867]
that 1 part in 200,000 {5 ppm} is prebably lethal for exposures of
30 minutes. Gross et al. {1965} indicated that concentrations as
fow as 0.5 ppm for 2 hours caused definite pathological changes
in the jungs of rats sacrificed 86 hours post exposure; the
investigators belisved some abnomalities wene presant

3 months aflar rats had been sxposad at 2 ppm for B0 mimutes.
An [GLH of 2 ppm is used for phosgene to pravent imeversible
adverse heatth effects.

Netionat Resaarch Council [NRC 1884] Emergency Exposure
Guidance Levels (EEGLs):

1-hour EEGL: 02 ppm
24-hour EEGL: 0.02 ppm

ACUTE TOXICITY DATA
Lethai concentration data:
LCy LC. Adjustsd 0.5-hr Darived
Species Reference {ppm} {ppm} Time LC {CF} vatue
Human Dilier 3976 | s860 | ---=- 1 min {160 ppm {0.32} 15 ppm
Human Diller 1978 3 2.83 hr 5.3 ppm (1.78) c.5 ppm
Human Diller 1978 ic 17 ain 25 ppm (0.B2) 2.5 ppm
Mammal Flury 1928 S0 s min | 28 ppm (0.53) 2.8 ppm
Human Izmerov et al. 1382 | ---.. 88 10 =min 88 ppm (1.0} 5.8 pp
Cat Izmerov et al. 1982 2 | ---e- [1] 1s min 37 ppm {0.7%) 3.7 ppm
Rat NDRC 1946 340 | eee-- 30 min {340 ppm (1.0) 34 ppm
Houne NDRC 1346 438 | ----- 39 min {438 pp= (1.D) 4 ppm
Rabhit NDRC 19346 243§ mee-- k1] min j2¢3 ppm {1.0} 24  ppm
G. pig WDRC 1946 316 | wer-e 1] min | 316 ppm {1.0} 32 ppm
Dog NDRC 1946 1,022 | e-e-- 20 min 9861 ppm (C.96) 98 ppa
Monkey NDRC 1946 45 | ee--- b min | €6 ppm {0.32) 4.6 ppm
Human Tab Biol Per 1932 2000 | wesea 50 s min 28 ppm (0.55) 2.8 ppm
Mammal Tab Biol Per 1933 0000 | em-ee 2.7 30 min 2.7 ppm (1.0} o.3 ppm
Otheranimaldata . _........... ... i, it has been reporied that concentrations as low &3 0.5 ppm for
2 hours caused definite pathological changes in the fungs of rats
sacrificed 86 hours post exposurs; the investigators believed
soma abnormalkities were present 3 months after the rats had
been axposed at 2 ppm for 80 minutes [Groas et al. 1665].
Otherhumandata .......................oo0un.. It has been calculated that based on acute toxicity data in

humans, the lethai dose for 8 30-minute axposure would be
about 17 ppm [Diller 1678]. It has been stated that 25 ppm for
0 to 60 minutes is dangerous and briaf exposure o 50 ppm
may be mpidly fatal ([Henderson and Haggard 1543). it has alsc
been stated that 5 ppm is prebably lethal for a 30-minute
exposure [Jacobs 18967
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Phosgene (continued)

Revised IDLH: 2 ppm [Unchanged]
Basis for revised IDLH; Based on acute inhalation toxicity data in humans [Diller 1878; Jacaba 19671, the original IDLH
for phosgena {2 ppm) is not being revised at this time.

REFERENCES:

1.
2

bl

Diller WF [1978]. Medical phosgene problems and their passible sclution. J Cccup Med 20:189-182.

Fiury F [1928]. Modeme gewerbiiche vergiftungen in pharmakologiach-toxikologischer hinsicht
{Phamacological-toxicological aspects of intoxicants in modem industry). Arch Exp Pathol Pharmakol 138:65-02
{transiated).

Groas P, Rinehart WE, Hatch T [15685]. Chronic pneumonitis caused by phosgene. Arch Environ Heaelth 16:768-775,
Henderson Y, Haggard HW [1943]. Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation,

pp. 137-138.

lzmerav NF, Sanctsky 1V, Sidoroy KX {1582]. Toxicometric parameters of industrial toxic chemicals under singie
exposurs. Moscow, Russia: Centre of International Projects, GKNT, p. 99,

. Jacoba MB [1857). The analytical taxicology of industrial inorganic poisons. New York, NY: interscience Publishers,

pp. 548-649.

. NDRC [1546). Summary technical report of division 9, NORC. Vol 1. Chemical warfare agents and relsted chemical

probiems. Parts |-Il. Washington, DC: National Defence Research Committee, pp. 1-385.

. NRC {1984]. Emergency and continuous exposure limits for selected airbome contaminants. Vol. 2. Washington, DC:

National Academy Press, Committes on Toxicology, Board on Toxicelogy and Enviranmental Health Hazards,
Commission on Life Sciences, Nationai Research Council, pp. 85-86.
Tab Biol Per [1833}; 3:231 {in German).
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Phosphine

CASnuUmber .............. ... ... ..., 7803512

NIOSHREL ...... ... oo, 0.3 ppm (0.4 mg/m™) TWA, 1 ppm {1 mg/m*} STEL
CurrentOSHAPEL ..... ... ... ... ............ 0.3 ppm (0.4 mg/m®) TWA

1989 OSHAPEL ......... ... ........... e 0.2 ppm (0.4 mg/m®) TWA, 1 ppm (1 mgim™ STEL

19931904 ACGIRTLY . ... .. ... .. ............. 0.3 ppm (0.42 mg/m® TWA, 1 ppm (1.4 mg/m?) STEL
Descriptionofsubetancs . ....................... Coioriess gas with a fish- or garlic-like odor.

LEL . e e 1.78% {10% LEL. 1,790 ppm)

Orginal (SCP}IDLH ............................ 200 ppm

Basis for original (SCPYIDLH .................... The chosen [OLH is based on the statement by Patty [1863] that

200 to 430 ppm is dangerous to iife after 1 hour, and
100 to 200 ppm ia the maximum amount for 0.5 to 1 hour

[Henderson and Haggard 1843],
Short-term exposure guidelines .. ... ... ... ... Ncne developed
ACUTE TOXICITY DATA
Lethal concantration data:
LCp LC.. Adjusted 0.5hr Derived value |
Species Referencas {ppm)} {ppm} Time LC (CF)
Mammal Flury 326 | e=-e- 1,000 5 min 850 ppm (0.55) 55  ppm
Mouse Izmerov et al. 1882 | s-e-- 270 2 hr 431 ppm (1.6) 43  ppm
G. pig Izmerov et al. 1982 2 | esnas 100 4 hr 200 ppm (2.0) 20 ppm
Cat Izmerov &% &l. 1982 ) ee-e- 50 2 hr 80 ppm (1.8} 8.0 ppm
Rabbir Schulz 890 | eese- 2,500 20 min | 2,400 ppm {0.96) 240 ppm
Humsn Tab Biol Per 2533 00 | eee-- 1,000 S min §50 ppm {0.5S) 55  ppm
Rat Waricz and Brown 15735 b R 4 hr 22 ppm {2.9} 2.2 ppm
Ctherhumandsta .. ............. . .......couunnt Symptoms such as diarhea, nausea and vomiting, tightness of

the chest, cough, headache, and dizziness have besn reported
in workers exposed intefmittently W concentrations up Yo 35 ppm
[Jones ei al. 1964]. [t haa been stated that 200 to 430 ppm is
dangerous to life after 1 hour, and 400 to 200 ppm is the
maximum amount for 0.5 1o 1 hour [Henderson and Haggard
1843

Revised IDLH: 50 ppm

Basis for revised IDLH: The revised IDLH for phosphine is 5 ppm based on acute inhalation toxicity data in humans
[Jones et al. 1964; Tab Biol Per 1833]. This may be a consarvative value due o the lack of relevant acute toxicity data for
workers exposed {0 concentrations above 35 ppm.

REFERENCES:

1. Flury F [1926]. Modeme gewerbliche vergiftungen in pharmakologisch-taxikologischer hinsicht
{Fharmacological-toxicological aspects of intoxicants in modemn industry). Arch Exp Pathol Pharmakol 138:65-82
{transiated).

2. Henderson Y, Heggard HW {1643). Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 243.

3. Lrmerov NF, Sanotsiy |V, Sidorov KI{ [1882]. Toxicometric paramaters of industrial toxic chemicals under singie
exposure. Moacow, Russia: Centre of international Projects, GKNT, p. 75.

4. Jones AT, Jones RC, Longley EO [1964]. Envirenmental and dlinical sspecis of bulk wheat fumigation with aluminum
phosphide. Am Ind Hyg Assoc J 23:375-378.

5. Patty FA, ed, [1963]. (ndustrial hygiene and toxicology. 2nd rev. ed. Vol. [l. Toxicology. New York, NY: Interscience

Pubtishers, inc., p. B84,

Schulz H [1890]. Uber phosphorwasserstafl. Arch Exp Pathol Pharmakol 27:314-235 (in German).

Tab Biol Per {1833]; 3:231 {in German).

waritz RS, Brown RM [1875]. Acuta and subacute inhalation toxicities of phoaphine, phenylphosphine, and

triphenylphosphine. Am ind Hyg Assoc J 36:452-458.
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Phosphoric acid

CASnUMbDEr .. ... ... ... .. .. ... 7664-38-2

NIOSHREL ............... e t mg/m® TWA, 3 mg/m? STEL

CurremtOSHAPEL ..................ccoviuunn. 1 mgim?® TWA

1909 0SHAPEL ............ ... il 1 mg/m* TWA, 3 mg/m? STEL

19931984 ACGIHTLY . ............0ovivnvnnnn.. {1 mg/m® TWA, 3 mgim® STEL

Description of subetanes . ... ............._...... Thick, coloriess, odorless, crystalline solid.

LEL .. iht i ettt Noncombustible Solid

Orginal (SCPYIDLH* . . ... ........ ... i, 10,000 mg/m?® {*Note: “Effective” IDLH = 2,000 mg/m?® — see
discusaion below.]

Basie for original (SCP}IOLH . .. _................ According to MCA [1858], phosphoric acid does not cause any
systemic effect, and the chance of pulmenary edema from mist
or spray inhalation is very remote. The rat oral LDy, of
1.530 mg/kg [Biofax 1970] cited by NIOSH provides a calculated
IOLH of about 10,000 mg/m®. Howaver, for this draft technical
standard, respirators have been sabected on the basis of the
assigned protection factor afforded by sach device up to
2,000 = the OSHA PEL (i.e., 2,000 mg/m™; only tha "most
protective’ respiratars are permitied for use in concentrations
exceeding 2,000 mg/m?,

Short-tarm exposure guidelines . ...... ... ... ..... None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy LD,
Specles Referencs Route { (mg/kg) | {mg/kg) Adjustad LD Derived vaiue
Rat Biofax 1370 oral 1,53¢ | ----- 10,710 myg/m’ 1,071 mg/m?
Humandata ., .......... e [t has bean stated that phosphoric aciki does not cause any

systemic sffect and that tha chance of puimonary edema from
mist or apray inhalation is very remote [MCA 1958).

Revised {DLH: 1,000 mg/m?
Basie for reviesd IDLH: The revised IDLH for phosphoric acid is 1,000 mg/m’® based on acute oral toxicity data in
animats [Biofax 1870). This may be a conservative value dus to the lack of relevant acute toxicity data for workers.

REFERENCES:

1. Biofax [1970]. Data sheet 19-4/70. Northbrook, IL- Biofax Industrial Bio-Test Laborutories, Inc.

2. MCA {1958]. Chemical safety data sheet S0-70: properties and sssantial information for safe handiing and use of
phoaphoric acid. Washington, DC: Manufacturing Chemists Association, pp. 1-13.

3 NIOSH[1976]. TBSMOD. Phosphoric acid, In: Registry of tonic effects of chemical substances, 1976 ed. Cincinnati,
OH: U.S. Departmert of Health, Education, and VWekare, Public Health Service, Cemer for Disease Control, Nationel
Institute for Occupational Safety and Hesith, DHEW (NIOSH) Publication No. 78-181, p. 878.
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Phosphorus (yellow)

CASnumber ......... ... ... 7723140

NIOSHREL ............ ... it 0.1 mg/m?® TWA

CummentOSHAPEL ............ ................ 0.1 mg/m® TWA

1988 OSHAPEL ...... ... ... ... ... .. it Same as current PEL

18831984 ACGIHTLY ... ... ... ... ........... 0.02 ppm (0.1 mg/m?) TWA

Descriptionofsubstance . . ...................... White 10 yellow, sofl, waxy solid with acrid fumnes in air.

A Unknown

Original (SCP)IDLH* . .....................oout. No Evidence [*Note: "Effective” IDLH = 200 mg/m*® ~ asa
discussion balow.)

Basie for original (SCP)IDLH .................... There is no evidenca of an IDLH because, as ACGIH [1871]

stated, acute sffects rarely result from inhalation of phosphorus
vapor. ACGIH [1971] also reported that rabbits survived daily
30-minute axposures to 150 to 180 mg/m? (Maruo 1855). For
this draft tachnicel standard, therefors, reapimtors have been
selected on the basis of the assigned protection factor afforded
by sach device up to 2,000 x the OSHA PEL of 0.1 mg/m? (i.e.,
200 mg/mY); only the "most protective™ respirators are parmitted
for use in concentrations axceeding 200 mg/m?.
Short-tarm exposurs guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethai dose data:

LD, Lo,

Species Referencs Routs | (mg/kg} | (mg/kg) Adjusted LD Derived value
Rat Cheng-Chun et al. 197% sral 3,03 ] --ass 21 mg/m’ 2.1 my/m
Mouse Crheng-Chun et al. 1975 oral 4.82 | ----- 34 mg/m* 3.4 og/m'
Dog Yakkyoku 1377 oral | ----- 10 70 ny/m? 7.0 mg/e’
cat Takkyoku 1977 oral | ----- [ 28 my/m? 4.0 mg/m'

Otharanimaidata .............................. it has been reported that rabbils heve survived daily 30-minute
exposures to 150 to 160 mg/m® [Maruc 1955].
Humandats . .......... ... . ciuuniainariiin Death has reportedly resulted from a singie dose of 1 mp/g

[Smyth 1856]. Severs toxic symptoms have been reported
following a single ol doss of 15 mg [Solimann 1843). However,
survival of ingestion up to 1.5 grams have also been reported
[Diza-Rivera ot al. 1850; Newburger &t al. 1848). [Note: An oral
doss of 15 my) is equivalent to a 70-kg worker being sxposed to
10 mg/m?® for 30 minutes, assuming a breathing rate of 50 lilers
per minute and 100% absorption.]

Revised IDLH: 5 mg/m’
Bansis for revised IDLH: The revisad IDLH for phosphorus (yeliow) is 5 mg/m® based on acute oral toxicity data in
humans [Solimann 1543} and animats [Cheng-Chun et al. 1975; Yakkyoku 1877].

REFERENCES:

1. ACGIH [1871]. Phosphorus (yeliow). In: Documentation of the threshold fimit values for subatances in workroom air.
3rd ed. Cincinnati, OH: American Conference of Governmental Industrial Hygienists, p. 210.

2. Chang-Chun L, Dilley JV, Hodgson JR, Helton DO, Wiagand W.J, Roberts DN, Anderson 85, Halfpap LM, Kunz LD
[1975). Mammaiian toxicity of munition compounds: phase |. Acute omal toxicity, primary skin and eye imitation, dermal
sensitization and disposition and metabolism. Washington, DC: Headquarters, U.S. Army Medical Research and
Development Command, Contract DMD-17-74-C-4073.

3. Diaz-Rivera RS, Collazo PJ, Pons ER, Tormegrosa MV {1850]. Acute phosphorus poisoning in men. A study of
55 cases. Medicine 25:2686-298.
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Phosphorus {yellow) (continued)

. Maruo T {1955]. Experimental study on poisoning due to gas of yellow phosphor. Part |, The hemogram of rabbits.
Fukuoka Acta Medica #6:804-615 (in Japaness),

. Newburger RA, Beaser 5B, Schwachman H [1848]. Phosphorus poisoning with recmrery accompanied by
slectrocardiographic changes. Am J Med 4.827-930.

. Smyth HF Jr [1856]. Improved communication: hygienic standards for daily inhalation. Am Ind Hyg Assoc Q
17(2):129-165.

. Sollmann T [1643). A manual of pharmacology and its applications to therapeutics and toxicology. 6th sd. Philedeiphis,
PA: W.B. Saunders, pp. 854-880.

. Yakkyoku {Phamnacy) [1977]; 28:320 (in Japanesa).
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Phosphorus pentachioride

CASnumber ... ... ... ... ... i 10028-13-8

NIOSHREL ........ ... ittt 1 mg/m?® TWA

CumentOSHAPEL ............................. 1 mg/m® TWA

19BBOSHAPEL ..................oooiiveuinnn. Same as currert PEL

19931984 ACGIHTLY ...............evive. .. 0.85 mg/m® (0.1 ppm) TWA

Descriptionofeubstance ........................ While {0 pale-yeliow, crystalline solid with a pungent, unpleasam
odor.

= Noncombustible Solid

Original {SCPJIDLH ...............coovvren. .. 200 mg/m®

Basie fororiginal {SCPYIDLH ... ................. The chosen IDLH is based on an analogy with phosphorus

frichloride {PCl,) and statements by Henderson and

Haggard [1643] that 2 1o 4 ppm Pdl, is the maximum
concentration allowable for short sxposures (0.5 to 1 hour) and
50 to 80 ppm is dangerous for short exposures, Therefors,
200 mg/m® (24 ppm) is chosan as the IDLH for phosphorus

pentachloride.
Short4erm sxposure guidelines ... ............... None developed
ACUTE TOXICITY DATA
Lethal concentration data:
Adjusted 0.5-hr Derived
Species Reference LCu Lc, Time LC {CF} valua
Mouse Henderaon and Kaggard 1843 | e=e-- 1,020 mg/m® | 10 min | 704 mg/m’ {1.45) 70 mg/m*
Rat Molodkena 1873 205 mg/m* | aee-s ? ¥ ?
Lathal dose data:
Dy B,
Spacies Referencs Route | (mg/kp) § (mg/kg) Adjusted LD Derivad value
Rat Molodkena 1973 oral 660 | ----- 4,620 mg/m 462 mg/m?
Otherdats ............cc..iiirrnrninnanans The vapors of phosphorus pentachionide decompose in the

presanca of moisture with the subsequert libaration of
hydrochioric and phosphoric aids (Henderson and Haggard
1043].

Humandatm .............. .ot iiiiiinii i None relevant for usa in determining the revised IDLH.

Revised IDLH: 70 mg/m?

Basis for revisad IDLH: The revisad IDLH for phosphorus pantachioride is 70 mg/m® based on acute inhalation toxicity
data in snimals {(Henderson and Haggard 1943]. This may bs a conservetive value du to the lack of relevant acute
toxicity data for workers, However, an IDLH of 70 mg/m® for phosphorus pentachionide (Pd,) is roughty squivalent on 8
"chiorine besis” 1o the revised IDLH of 50 ppm (i.e., 75 mg/m") for hydrogen chioride (HCI} which may be appropriate since
PCl; decomposas in the presence of moisture to HCI {Henderson and Hagoard 1543).

REFERENCES:
1. Henderson Y, Haggard HW [1643]. Noxious gasas. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 134.

2. Molodkana NN [16873]. Toxicological comparisons of chiorine phosphate compounds (POCL, PCL, PCLy by single end
repeaied axposuras. Tokeikol Nov Prom Khim Yesh 13:104 (in Ruseisn).
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Phosphorus pentasulfide

CASnmuUmber .............c.oo0iiiiiiiaa . 1314-80-3

NIOSHREL ................ i, 1 mgim® TWA, 3 mg/m® STEL

CurrentOSHAPEL ............................. 1 mg/m® TWA

1989 OSHAPEL .................... i, 1 mg/m® TWA, 3 mg/m® STEL

199318 ACGIHTLY ...............ccvvvnnnn. 1 mg/m® TWA, 3 mg/m® STEL

Descriptionofsubstance . ... .................... Greenish-gray to yellow, crystalline solid with an odor of rotten
s.

I U.?'lincwn

Original{SCP}IDLH ....... . _............iounns 750

Basls for original (SCP}IDLH ... ................. No data on scule inhalation toxicity are available on which to

base the IDLH for phosphorus peantasulfide (P,5,). MCA [1858]
reported that "P.S, is @ compound which by itself possessas little
toxicity; P,S;, howaver, hydrotyses [skc] rapidty on conlact with
walar or even with moisture presant in the atmosphers to cause
the liberation of hydrogen sulfide {H.S) gas.” For this draft
technical standard, therefore, the chosen [DLH has been based
on an analogy with H,S assuming ¢omplete conversion of P,S;
into H,S gas. {Note: The compiste conversion of 750 mg/m® of
P,S, will result in about 400 ppm H,S.]. Patty [1883] reported
that 400 to 700 ppm H,S is dangerous after exposure for 0.5 to
1 hour [Henderson and Haggard 1543]. The chosen IDLH for

H,S is 300 ppm.

Shortterm exposure guidelines . ............ .. ... None devsloped

ACUTE TOXICITY DATA

Lethal dose data:

LDp LD,
Specles Refgrancs Route | (maXkg) | {mg/g} Adjustad LD Derived value
Rat Warhold 1972 oral 389 ] ---ew 2,723 mg/m 172 g/’

Otherdata . ... .. ... . ... ... ... cc..i..e. Phosphorus pantasulfide {P,S,) rapidly hydrolyzes to hydrogen
sulfide {H.5) and phosphoric acid on contact with water or with
moisture presamnt in the air [ACGIH 1891),

Humandata .............coiivmmen it None relevant for use in determining the nevisad 1DLH.

Revised IOLM: 250 mg/m?®

Basis for revised IOLH: No inhalation toxicity dete are available on which {0 base an IDLH for phosphorus perdasulfide
(P,Sy). Therefore, the revised IDLH for phoaphorus pentasulfide is 250 mg/m’® based on acute oral toxicity data in animais
Marhold 1572] and an anadogy to hydrogen sulfide [ACGIH 1551) which has a revised IDLH of 150 ppm. [Note: The
compists conversion of 270 Tifm’ P.8. will result in 150 ppm H,S.]

REFERENCES:

1. ACGIH[1961]. Phosphorus pentasultfide. 1n: Documentation of the threshald fimit values and biclogical = -~2sure
indices. 8th ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists, pp. 1258-126C.

2. Henderson Y, Haggard HW [1643]. Noious gasss. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 245.

3. Marhold Jv [1672]. Sbomik vysiedku {uxixologiekeho vysetrani latek a pripraviku. Prague, Czechosiovakia: institit
Prumyely, p. 16 {in Czachosiovaiian).

4, MCA [1558]. Chemical nafety data shest SD-71: properties and easstial information for safe handiing and usa of

. phosphonus pentasulfide. Washington, DC: Menufacturing Chemists Association, pp. 1-14,

5. Patty FA, ed. [1863), Indusirial hygiene and txdeology. 2nd rev. ed. Vol. 1. Toxicology. New York, NY: Interscience
Publishers, Inc., p. B59.



Phosphorus trichioride

CASnumber ............. ... ... ... .. T718-12-2

NIODSHREL ........ .. .coiiiirriii it 0.2 ppm {1.5 mg/m®) TWA, 0.5 ppm (3 mg/m®) STEL

CurmemtOSHAPEL ............................. 0.5 ppm (3 mg/m®) TWA,

1BBBOSHAPEL .............iiiiiiiii e, 0.2 ppm (1.5 mg/m®) TWA, 0.5 ppm {3 mp/m?) STEL

199349 ACGIHTLY ....... . .. .............. 0.2 ppm (1.1 mg/m®) TWA, 0.5 ppm (2.8 mg/m?} STEL

Descriptionofsubstance .. ...................... Colorieas {0 yedlow, fuming liquid with an odor like hydrochloric
acid,

LB .. e Noncombustible Liquid

Orginal (SCPYIDLH . ................ccciieieens 50 ppm

Basis fororiginal (SCPYIDLH . ................... The chosen IDLH is besed on the statement tyy ACGIH [1871]

that serious disturbances in smimals rasulted from exposure to
: 50 to 80 ppm for 4 hour [Butjagin 1004].
Shortterm exposure guidelines ... ............... None devaloped
ACUTE TOXICITY DATA

Lathal concentration data:

Lc, LC,, Adjusted 0.5-hr Darived
Species Reference {ppm) {ppm} Time LC (CF) value
Rat Weaks et al. 1964 loa | =--=- 4 hr 208 ppm (2.0} il ppm
G. pig Weeks et al. 1964 50 | =---- 4 hr 100 ppm (2.0} 10 ppm
Latha! dose data:
LD, LD,
Species Reference Route | (mgkg) | (mgkg) Adjusted LD Derived vaiue
Rat Parent 19%0 oral 18 | =---= 22 ppm 2.2 ppm
Otheranimaldata ... ......................... Cats and guinea pigs exposed for § hours at 0.7 ppm showed
only mild signs of imtoxication and a 1-hour sxposure at 2 1o
4 ppm failed to produce savem signs of poisoning; however, &
single 1-hour exposure st S0 o B0 ppm resultad in serious
disturbances [Buljagin 1504].
Humandate ............. .. ... . cciiiiiiiaaaaaa, Workers sxposed to concentrations ranging from 1.8 o 27 ppm

had symptorm that included buming of the eyes and throat,
irritation of the pharyngaal mucous membranas, and mild
bronchitis within 2 to § hours after exposure [Sassi 1952).

Revised IDLH: 25 ppm
Basis for revised IDLH: The revised (DLH for phosphonun trichioride is 25 ppm basad on acute nhalation toxicity data in
humans [Sassi 1952] and snimals [Butiagin 1804; Weeks at al. 1964].

REFERENCES:

1. ACGIH [1971]. Phoaphorus trichioride. in. Documentation of the threshold bmit values for substances in workroom air.
3rd #d. Cincinnatl, OH: American Corference of Governmentat Indurtrial Hygienista, pp. 211.212.

2. Butjagin PW [1504]. Expetimental studies on the effect of technicalty and hygienically important gases on the organism.

Part X)), Studies on phosphorus trichiofide. Arch Hyg 45.:307-335 {in German). [From ACGIH [1871]. Phosphorus

trichloride. In: Documantation of the threshold limit values for sut:stances In workroom air. 3rd ed. Cincinnati, OH:

American Conference of Govemmental industrial Hygienists, pp. 211-212)

Parent RA, ed. [1990]. Acute toxicity data. J Am Coll Taxicol, Part 8 1:71.

Sassi C [1852]. Occupational poisoning with phosphorus trichioride. Med Lav 43:283-309 (in Halian).

Weeks MH, Mussaiman NP, Yevich PP, Jecobson KH, QOberst FW [1984]. Acute vapor toxicity of phosphorus

oxychloride phosphorus trichioride and methyl phosphoric dichloride. Am Ind Hyg Assoc J 25:470-475.
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Phthalic anhydride

CASnumber ...............c...c. i, 85-44.9

NIOSHREL ................ e e & mg/m® (1 ppm) TWA

CurrentOSHAPEL .......... ... ............ 12 mg/m® (2 ppm) TWA

1988 0SHAPEL ..............cchii i, 6 mg/m® (1 ppm} TWA

19931884 ACGHHTLY ... .................... 6.1 mg/m® (1 ppm) TWA

Descriponofsubstance . ....................... White solid (flake) or a dear, coloress, mobike Bquid (malten)
with & characieristic, acrid odor. ’

T = 1.7% (10% LEL, 10,500 mg/m")

Original (8CPYIOLH ... ......... ............... 10,000 mg/m?®

Basis fororiginal (SCPYIDLH ..................., Because no data on acute inhalation toxicity are available on

which to bass an IDLH for phthalic anhydrida, tha chossn IDLH
is basad on repeated exposure data. AIHA [1987) reported that
axposure of rats and rabbits to 10,000 mg/m® for 4 houra/day for
savers| days produced a 25% fatality rate [Malten

and Ziethuia 1954).
Short-tarm exposure guidelines . ...............,. None developed
ACUTE TOXICITY DATA
Lethal doss data:
LDy LD,

Specles Reference Rotte | (mgXkg) | (mg/kg) Adjusted LD Derived vaiue
Rat Bilofax 1970 oral 4,020 ----- 28,140 mg/m® 2,814 mg/mt
Mouse Itmearov ot al. 1983 oral i.520] ----- 10,500 wg/m’ 1,050 mg/m’
Cat Marhold 193 oral 800 | ----- 5,600 mg/m* | 560 mg/o
Rat Patty 1963 oral | 8o0o-1,600| =va-- 5,600-11,200 mg/m’ | S60-1,120 mg/m
Mousw Zhilova and Kasparov 156% aral 2,210 =~--- 15,470 mg/e? 1,547 mg/m

Ctheranimaidate .......... e ieraearataers it has been reported that axposura of rets and rabbita to

10,000 mg/m* for 4 hours/day for several days produced a 25%
fatality rutn [Malten and Zislhuis 1964]. .

Humandats ..................cooiiiiiiinnnaan, It has been raported that an axposure of 30 mg/m® is aasociated
with conjunctivitis, while 25 mg/m? is associated with signs of
muccus membrane imitation [Baader 1855]. It has been stated
thet phthalic anhydride has similar toxic effects (i.e., irrtation of
the skin, eyes, and upper nespinstory sysiem) as maleic
anhydride, but has reducad potency [ACGIH 1981].

Revised IDLH: 80 mg/m®

Basls for revised IDLH: Based on acute toxicity deta [n animals [Biofax 1970; lzmerov of o). 1982; Malten and Zielhuis
1964; Marholkd 1668; Patty 1883; Zhilova and Kasparov 1989), a value betwesn 800 and 3,000 mg/nm would have been
appropriate. Howevel, the revised IDUH for phthalic anhydride is 60 mg/nT (L.a., 10 times the NIOSH REL) basad on
acuis Inhalation date in humans [Baader 1855] and an snalogy to makeic anhydride [ACGIH 1991) which has a revised
IDLH that s 10 trmes ity NIOSH REL. This may be a conservative value due io the lack of relevant acuts loxicity data for
workers axposed ta concentrations above 30 mg/m®.

REFERENCES:

1. ACGIH [1691]. Phthalic anhydride. In: Documentation of the threshold kmit values and biciogical sxposure indices. Bth
ed. Cincnnat, OH: American Conference of Govemmental Industrial Hygienists, pp. 1263-1264,

2. AIHA [1967). Phthalic anhydride. In: Hyglenic guide series. Am ind Hyg Assoc J 28:395-368.

3. Baader EW [1945]. Diseases due iy phthalic acid snd its compounds. Arch Gewerbepath Gewerbehyg 13416452 (in
Gedmnan).

4. Biofax [1670]. Phthalic anhydride. Northbrook, I Biofax Industrial Bio-Test Laboratories, Inc.
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Phthalic anhydride (continued)

. lzmerov NF, Sanotsky IV, Sidorov KK [1882]. Toxicometric parameters of industrial toxic chemicals under single
exposure. Moacow, Russia: Centre of intemational Projects, GKNT, p. 322.

. Matten KE, Zielhuis RL [1964]. Alkyd resins. In: industrial toxicology and dermatology in the production and processing
of plastics. Amsterdam, The Nethedands: Elsevier Publishing Company, pp. 58-70.

. Marhold J {1886]. Prehled Prumyslove Toxikologie, Organicke Latky. Prague, Czechosiovakia: Avicenum, p. 322 (in
Czechosiovakian). .

. Patty FA, ed. [1963]. industrial hygiena and toxicology. 2nd rev. ed. Vol Il. Toxicology. New York, NY: Interscience
Fublishers, Inc., pp. 1822-1823. .

. Zhilova NA, Kasparov AA [18€8). Phthalic anhydride and n-nitrosodiphenylamine (Vulcalent A). Chem Abstr 71:280.
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Picric acid

CASnumber .............. e e 88-83-1

NIOSHREL ..._........ciiiiiiiiiiiianiinn... 0.1 mg/m® TWA, 0.3 mg/m® STEL [skin]

CummmtOSHAPEL ....................... e 0.1 mg/m® TWA [skin)

1999 OSHAPEL ....... ... ... . . i i, Same as current PEL

19931484 ACGIHTLY ... ... ... .....c.......... 0.1 n'lg.~'n'|3 TWA

Descriptionofsubatance ..................._ ... Yellow, odoriess solld.

= Unknown

Orginal (SCRYIDLH . ... _....................... 100 mg/m?

Basis fororginal (SCP)IDLH .................... Bscause no dats on acute inhalation toxicity are available on

which to base an IDLH for picric acid, the chosen IDLH has been
sstimated from data conceming the omal toxicity, According to
ACGIH [1971), the ingastion of 1 or 2 grama of picric 8cid in man
causes severe poisoning.

Short-term exposure guidellnes ... .. ... .. ...... None developed

ACUTE TOXICITY DATA

Lethal doss data:

LD- I"nl.ﬁ
Species Refarence Rowte | (mg/kg) | {mg/kg) Adjusted LD Derived valus
G. pig Flury and Zermik 1935 oral | ----- 100 700 mg/m? 70 mg/m?
Cat Flury and Zernik 1935 oral | ----- 250 1,750 mg/m? 175 mg/m'
Rabbit von Ottingen 1541 cral | ----- 120 340 mg/m? a4 wmg/m?
Humandata ....... ... .. ... ........ .. . . ..., The ingestion of 1 to 2 grams of picric acid has bean reported to

cause savere poisoning [ACGIH 1991]. [Note: An oral dose of 1
to 2 grama is equivalent to a worker being exposed io 880 to
1,330 mg/m? for 30 minutes, assuming a breathing rate of

50 [ters per minuts and 100% absomption.)

Revised IDLH: 75 mg/m?

Basis for revised IDLH: No inhalation toxicity daia are available on which to basa an IDLM for picric acid. Therefore, the
revised IDLH for picric acid is 75 mg/n® based on acute oral toxicity data in humana [ACGIH 1991] and animais [Flury and
Zemik 1935; von Ottingan 1541].

REFERENCES:

1. ACGIH [1971). Picric acid. in: Documentation of the threshold limit vaiues for substances in workroom air. 3rd ed.
Cincinnati, OH: American Conference of Governmental Industrial Hygieniats, pp. 212-213.

2. ACGIH [1981]. Picric acd. In: Documestation of tha threshold limil vaiues and biological exposure Indices. 8th ed.
Cincinnati, OH: Amencan Conference of Governmental Industrial Hygienists, pp. 1271-1273.

3. Flury F, Zemik F [1835]. Zusammenstallung der toxischen und letalen dosen f0r die gebrRuchlichsten gifts und
versuchstisre. Abder Hand Biol Arbeitsmerithod 4:1289-1422 {in Gernan).

4. von Ottingen WF [1841). The sromatic amino and nitro compounds, their toxicity and potential dangers. A review of the
literature, Pubkic Health Bulletin 271:151,
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Pindone

CASnumber ......... ......................... 83-261

NIOSHREL .......... .. ... i 0.1 mp/m® TWA

CumentOSHAPEL . ............................ 0.1 mg/m® TWA

1989 0SHAPEL .. .. ... ... .. ... Same as current PEL

199048 ACGIHTLY .. ... ................... 0.1 mgim? TWA

Descriptioncofsubstance . ....................... Brighi-yeitow powder with almast ng odor.

=3 Unknown

Orgimal {SCP}IDLH . ... ........................ 200 mg/m®

Basis foronginal {SCP)IDLH _ ... ............... Accarding to ACGIH [1871), the critical rodenticidal dosages of

Pivak® {pindone} and warfarin are similar. Thenrfore, the chosen
IOLH is besed on an analogy with warfarin which has an {DUH of

200 mg/m?,
Shortterm exposure guidelines ... ... _._ ... .. .. Nane devaloped
ACUTE TOXICITY DATA
Lethal dosa data:
LDy LD,

Specios Refersnce Route { {mg/kg) | {mg/kg) Adjusted LD Derived vaiue
Rat Gaines 1950 oral 280 | ----- 1,960 mg/m* 196 mg/m
Dog Klirmmer 1971 oral % | -e--- 25 mg/ov 53 mg/m
Rabhit Perkow 1971/1876 oral 150 | ~===- 1,050 mg/m* 105 mg/m

Otheranimaldata . .............. 0 cvviiiiinnans 1t has been reported that the critical rodenticidal dosages of
Pival® {pindone} and warfarin are similar [ACGIH 1871].
Humendeta ... .. ... .......... ... ... .0 it has been reported that 50 to SO0 mg/kg is the probable lethal

oral dose [Goaselin ot al. 1984]. [Note: An oral dose of 50 to
500 mg/kg is equivalent to a 70-kg worker being exposed to
about 2,330 to 23,300 mg/m” for 30 minutes, assuming &
breathing rate of 50 liters per minute and 100% absorption.]

Revised IDLK: 100 mg/m® .
Basis for revised IDLH: No inhalation toxicity data ere aveilable on which to base an IDLH for pindone. Therefore, the
revissd (DLH for pindone is 100 mg/m* based on acute oral toxicity data in humans [Gossalin et al. 1984] and animals

[Gaines 1960; Klimmar 1871; Perkow 187 1/1976] and an analogy to warfarin [ACGIH 1871) which has a revised IDLH of

100 mg!m’.
REFERENCES:

1. ACGIH [1971). Pival {2-pivalyl-1,3-inandione). In: Documentation of the thrashokd limit values for substances in
workroom air. 3rd ed. Cincinnati, OH: American Conferenca of Governmental Industrinl Hygleniats, p. 213.

Gaines TE [1980]. The acute touicity of pesticides to rats. Toxicol Appl Pharmacol 2.88-89.

Goaselin RG, Smith RP, Hodge HC [1984]. Chinical toxicology of convmercial products. 5th ed. Balimore, MD: Williams
& Wilkins Company, p. 11-348.

Klimmer OR [1871]. Pllanzenschutz und scheedlingsbekaempfungsmitial: abrias aifer toxikologie und thermpy von
vergiftungen. 2nd ed. Hattingen, Germany: Hundi-Verlag, p. 118 (in German).

Perkow W [1971/1976]. Wirksubstanzen der pllanzenschutz und schadiingsbekampfungsmitiel. Barlin, Germany:
verlag Paul Parey, 1871-1876 (in German).
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Platinum (soluble salts, as Pt)

CASNUMber ......... ... ¢iiiiiiiininnnnn .. Varies

MWIOSHREL ... ... ... ... . .. i 0.002 mg/m® TWA

CurrentOSHAPEL ...........cciviiviivinnnn... 0.002 mg/m* TWA

1989 0OSHMAPEL .. ... ... ... ... Same as cument PEL

1991984 ACGIHTLY .............ovvennnn ... 0.002 mg/m® TWA

Descriptionofsubstance . . ... ................... Varies

Orginaf (SCPY}IDLH* . .. ... ... . ... ...... No Evidence [*Note: “Effective” [DLH = 4 mg Ptm® - see
discussion below.]

Bagie for original (SCP}IDLH .................... Air concentrations at of siightly above the OSHA PEL for soluble

platinum salts can slict an allergic response in sensitized
workers. Therefore, the [DLH cannot be set to protect thase
sensitized individuals. The available koxicological data do not
indicata any foxic effects in nonssnsitized individuals. Because
there is no avidence of an iDLH for nonsensitized individuals, for
this draft technical standard, respirators have been sefected on
the basis of the assigned protection factor afforded by each
device up to 2,000 = the OSHA PEL of 0.002 mg Ptm? {i.e.,

4 mg Pt/m™); only the "most proteclive” respirators are parmitted
for use in concantrations exceeding 4 mg PtY/m®.

Short-term sxposure guidelines .. ........ ... ..., Nane developed
ACUTE TOXICITY DATA
Animutorhumandats .......................... None relevant for use in determining the revised (DLM.

Revised IDLH: 4 mg Ptm?

Bauls for revised IDLH: Since the availabls toxicological data do not indicate any acute foxic affects in nonsansitized
individuals, the revised [DUH for soluble platinum sahs is 4 mg Ptm® based on being 2,000 times the NIOSH REL or
QSHA PEL (2,000 is an masigned protection factor for respirators and was used during the Standards Completion
Program for deciding when the "maost protective™ respirators shouid be used for soluble platinum sans). Since air
concentrations of soluble platinum salts slightly above the NIOSH REL and CSHA PEL can elicit allergic rasponses in
sensitized individuais, the revised IDLH cannot be sat to protect these sensitized individuals.




Portland cement

CAS number ... .. [
NIOSH REL

65057-151

10 mg/m? {total dust) TWA, 5 mg/m? (respirable dust} TWA
50 mppcf TWA

10 mg/m? {total dust) TWA, 5 mg/m® (respirabie dus) TWA
10 mg/m® {total dust) TWA

Descriptionofsubstance . . ....... ... ............ Gray, odoress powder.

LBL ..o e e Noncombustible Solid

Original (SCPYIDLH" .. .. ... ... ... ... ... No Evidence [*Note: “Effective” 10LH = 25,000 mppcf — soe
discussion below.]

The availeble toxicological data show no evidencs that an acute
exposure t0 a high air concantration of Portland cemernt wouid
impede escape or couse any irreversible health effects within
30 minutes. For this draft technical standard, therefore,
respirators have been selected on the basis of the assigned
protection factor afforded by each device. However, for some
pariiculate substances for which no evidenca of an 1DLH exists,
the determination of aliowabls mespiratory protection based on
proleciion factors may result in the assignment of mspirators for
concentrations that are not likely to be ancountsred in the
occupational environment. Therefore, for alf such perticulate .
substances it has been arbitrarily detarmined that only the "most
protective” respirators are permitted for uge in concentrations
exceeding 500 » the OSHA FEL {500 = 50 mppcf ia

25,000 mppcf).

Short-term exposure guidelines ... ... ... ..., ... MNone developed
ACUTE TOXICITY DATA

Animalorhumandats _......................... None relevant for use in determining the revised IDLH. -

Revised IDLH: 5,000 mg/m®

Basis for revised IDLH: The available toxicalogical data contain no evidence that an acute exposure to 3 high
concentration of Fortiand cement would impeds eacape of cause any imeversible heallh effects within 30 minutes.
However, the revised [DLH for poriand cernent is 5,000 my/m® based on being 500 times the NIOSH REL of 10 mg/m®
{500 is an assigred protection factor for respirators and was used arbitrarily during the Standerds Completion Program for
deciding when the "most protective” respirators should be used for particulates).
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Propane

CAS UMDY . ... . 74-98-6

NIOSHREL .............. 0ttt 1,000 ppm {1,800 mg/m™) TWA

CurmentQSHAPEL ............................. 1,000 ppm (1,800 mg/m*) TWA

1889 0SHAPEL ... ... . ... .. .. ... ... Same as current PEL

TORAOBACGIHTLY ... ... ... ... ... Simple asphryxiant

Descripon ofsubstance ... ..................... Colarless, cdoress gas.

8 2.1% (10% LEL, 2,100 ppm}

Orginaf (SCPYIDLH .. ... ... ... ... ... . vuvns 20,000 ppm [LEL]

Baele fororiginal (SCP}IDLM .................... Propane is & simple asphyxiant and does not prasent an {DLH
hazard at concentrations balow its lower expiosive limit (LEL).
The chosen IDLH is bassd on the LEL of 21,000 ppm rounded
down to 20,000 ppm,

Short-term exposure guidelines ... . _............. None developed

ACUTE TOXICITY DATA

Animaldata .......... ... ... .. it None relevant for use in determining the revised IDLH.

Humandata ... ............. ... ..ciiiiiian.. It has baen reported that brief inhalation axposures 1o

10,000 ppm propane cause no symploms in humans [Braker and
Mossman 1980]. Propane is considersd to be a simple
asphyxiant [ACGIH 1981].

Revised IDLH: 2,100 ppm [LEL]

Bausis for revieed IDLH: Basead on acute inhalation toxicity data in humans [ACGH 1881, Braker 1880], a value much
greater than 10,000 ppm would have been appropriate. However, the reviesd IDLH for propane is 2,100 ppm based
strictly on safety congiderations {i.e., being 10% of the lower explosive limit of 2.1%).

REFERENCES:

1. ACGIH {1991]. Propane. In: Documentation of the threahold Jimit values and biclogical exposure indices. 6th ed.
Cincinnal, OH: Amercan Conference of Governmental industrial Hygienists, pp. 1286-1287.

2. Braker W, Mosaman AL {1880). Matheson gas data book. 6th ed. Secaucus, NJ. Mathescn Gas Products,
pp. 615-823.



n-Propyl acetate

CASnumber ......... ... .. ..., 109-60-4

NIOSHREL ............ i, 200 ppm (840 mg/m®} TWA, 250 ppm (1,050 mg/m® STEL
CurrentOSHAPEL . ...... ...................... 200 ppm (840 mg/m®} TWA

1988 OSHAPEL ......... ... ... ... i 200 ppm {840 mg/m?) TWA, 250 ppm {050 mg/m") STEL
19931994 ACGIHTLY ... . ... ................ 200 ppm (835 mg/m®} TWA, 250 ppm (1,040 mg/m™) STEL
Descripionofaubetance . . ... ......_ ... _........ Coloriess liquid with 8 mitd, fruity odor.

LEL IO ) . e e 1.7% (10% LEL{g@100°F}, 1,700 ppm)

Original {SCPYIDLH .. ................... e 8,000 ppm

Basis fororiginal {SCP}OLH . _.................. The chosen IDLM is based on the statement by ACGIH [1871]

that & 4-hour exposure to 8,000 ppm was fatal to 4 of 6 rats
[Smyth et al. 1854].

Short-term exposurs guidelines ... ............... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LG, Adjusted 0.5-hr { Derived value

Species Reference (ppm} {ppm)} Time LC (CF)

Cat Fiury and Wirth 1933 = | = ==--- 8,942 5 hr 19,223 ppm {2.15) 1,922 ppm
Rat Smyth et al. 196% Ltz B, ODQ| wee-- 4 hr 16,000 ppm (2.0} 1,400 ppm
Lethal dose data:

LD, Lo,

Species Refersnce Route | (mg/kg) | (ma/kg) Adjusted LD Derived value
Rat Jenner &t sl. 1964 oral 9,370 | =e=e- 15,433 ppo 1,543 ppm
Mouse Jenner at al. 1964 oral B,300 ] -e=-- 13,871 ppm 1,367 ppm
Rabbit Munch 1872 oral £,640 ] ----- 1C,336 ppm 1,094 ppm
Rat Smyth et al. 1569 oral a0 | ----- 14,329 ppa 1,433 ppm
Ctheranimaidata ... .......................... It has been mported that based on acute inhalation studies,

n-propyl acetate appears to be more toxic than isopropyl ecetate
and ethyl acetate but less toxic than n-butyl acetate [ACGIH
1881].

Humandsts ... ... ... ... None redevant for use in determining the revisad IDLH.

Revised IDLH; 1,700 ppm

Basie for revised IDLH: The revised [DLH for n-propy! acatate is 1,700 ppm based on acute mhalation toxicity data in

animals [Fiury and Wirth 1833; Smyth et al. 1989]. The revisad [DLM is roughly the sama as the revised IDLHz for athy(
acatate and n-butyl scetate and is nlso. 10% of the lower explosive limit of 1.7% (which was detsrmined at 100°F). This
may ba a conservative value due to the lack of ralevant acuts inhalation toxicity data for workers.

REFERENCES:

1. ACG[H [1971% n-Pm acetate. In: Documentation of the threshoid limit values for substances in workrpom air. 3rd
Cinginna rican Conference of Governmantal Industrial mfi!nl.ts p. 218.
2. ACG[H (1991]. n-Propyl acetate. in; Documentation of the thrashold imx vaiues and biclogical exposure indices. 6th
Cincinnati, OH: rican Conferance of Governmental [ndustrial Hygienists, p. 1300.
Flufy F, Wﬁrth W [1 933] Zur toxikologie der Wsungsmittel. (Verschieden aster, scaton. methylalkohol.) Arch

Bla r_n|y g 5 1-90 in Germa r;_)

Jenner PM, Hagan EC, Ta EL, ﬂzhgh OG [1964]. Food flavourings and compounds of related struciure.

1. Acute oral toxicity. Fi osmet Toxicol 2:327

l\sduncg ;551[5%72] Aliphatic alcohols snd alkyl estars: narcotic and lethal potencias 10 tadpoles and to rabbite. Ind Med
Lif -

hsnmgt?;{giga Carpenter CP, Wil C5, Pozzani UC [1654]. Range-finding toxicity data: fist ¥. AMA Arch Ind Hyg Occup
i1

Smyth HF Jr, Carpenter CP, Weil C5, Pozzani UC, Strieget JA, Nycum JS {1968]. Range-finding toxicity data: list Vit

Am,;tnd Hyg Assoc J 30(5). 470-475.

."'F”!-"."!‘-"
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CAS number

NIOSH REL

158% OSHA

PEL ......iiiiieiiinnes
1883-1804 ACGIH TLY
Description of substance
0 1
Original {SCP} IDLH
Basis for original {SCP) IDLH

n-Propyl alcohol

71-2348
200 ppm (500 mg/m?) TWA, 250 ppm {825 mg/m™ STEL [skin]
200 ppm (500 mg/m*) TWA

200 pprm (500 mg/m") TWA, 250 ppm {625 mg/m™ STEL

200 ppm (492 mg/m®) TWA, 250 ppm {814 mg/m®) STEL {skin]
Colorless liquid with a mild, alcohoHike odor.
2.2% (10% LEL. 2,200 ppm}

4,000 ppm
The chosen IDLH is based on the statemant by Patty {1963] that
2 of & rats died following a 4-hour exposure o 4,000 ppm [Smylh
et al. 1954]. In addition, Patty [1963] reported that deep narcosis

was produced in 2 mice exposed to 4,100 ppm for 4 hours

[Starmek $838]
Short-tsrm exposure guidelines ............. . . ... Nene developed
ACUTE TOXICITY DATA
Lethal concantration data:
LCg Lc, Adjustsd 0.5-hr Darived

Species Refersnce {ppm} {ppm} Time LC {CF} value
Rat Smyth et al. 1954 LCy: 4,000 [ ----- 4 hr 8,000 ppm (2.0) 400 ppm
Lethal dose cdata:

LDy LD,

Species Reference Routs | (mg/kg) | {mg/kg) Adjusted LD Darived vaive
Rabbit Munch and Schwartze 1925 oral 2,800 | ~=--- 7,840 ppm 794 ppm
Mouse Savini 1968 oral 6,800 [ ----- 19,040 ppm 1,504 ppm
Rat Smyth ef al. 1954 aral 1,870 § ----- 5,236 ppm 524 ppm

Other animal data

Human data

RDy, {mouse}, 12,704 ppm [Alarie 1881]. [t has been reparted

that deep narcosis was produced in 2 mice axposed o
4,100 ppm for 4 hours [Starrek 1838).

Mild iritation of tha syes, nosa, and throat have been reported at

400 ppm [Nelson ot al. 1543]. It has been reported that

5,700 mg/kg is the jethal oral dose [Durwald and Degen 1856).
[Note: An oral dose of 5,700 mg/kg is equivalent to a T0-kg
worker being exposed to about 54,000 ppm for 30 minutes,
assuming a breathing rate of 50 iters per minute and 100%
absorption.}

Revised IDLH: 800 ppm
Basls for revised IDLH: The revised iDLH for n-propy! aicohol is 800 ppm based on acute inhalation toxicity data in
humans [Netson et al. 1943] and animals {Smyth et al. 1854]. This may be a conservative value due to the lack of

relevant acuts toxicity data for workers axposed to concentrations abowe 400 ppm.

REFERENCES:

1. Alarie Y [1681]. Dose-responsa analysis in animal studies: prediction of human responses. Environ Health Perspect

42:9-13.

2. Durwald W, Degen W [1958]. Eine todiiche vergiftung mit n-propyl alkohol, Arch Toxikol 16:85 {in German). [From
ACGIH [1981]. n-Propyl alcohol. in: Documantation of the threshold limit valuss and biclogical exposure indices. 8th
ed. Cincinnati, OH: Americen Conference of Gevernmental industrial Hygienista, pp. 1301-1302.]

3. Munch JC, Schwarize EVY [1825]. Narcatic and toxic potency of aliphatic aicohols upon rabbits. J Leb Clin Med
10:685-998,
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n-Propy! aicohol {continued)

Neisan KW, Ege JF, Ross M, Woodman LE, Silverman L {1843]. Sensary response to ¢ertain industrial sotvent vapors.
J ind Hyg Toxicol 25(7).282-285.

Patty FA, ed. [1963). industrial hygisne and loxicology. 2nd rev. ed. Vol. it. Toxicology. New York, NY: Interscience
Publishars, Inc., pp. 14341435,
Savini EC [1068]. Estimation of the LD, in molkg. Proc Eur Soc St Drug Tox 2:276-278.

Smyth HF Jr, Carpenter CP, Weil CS, Pazzani UC [1954]. Range-finding toxicity data: list V. AMA Arch ind Hyg Occup
Med 10:61-68.

Starrek E [1938]. The effect of some alcohols, glycols, and esters. Doctoral dissertation {translated). Wurzburg,
Germany: Julius Maximillian University.

411



Propylene dichloride

CASnumber ........ ... ... ..., 78-87-5 )

NICSHRBREL ........... ... i, None astablished; NIOSH considars propyiens dichloride to be a
potentiat occupational carcinogen as defined by the O5HA
carcinogen policy {28 CFR 1990].

CurrentOSHAPEL ............ ................. 75 ppm {350 mgim® TWA

1988 C8BHAPEL ... ... ... .., 75 ppm (350 mg/m®) TWA, 110 ppm {510 mg/m?) STEL

199019 ACGIHTLY . ... ... 75 ppm (347 mg/m™ TWA, 110 ppm {508 mg/m*) STEL

Descriptionofsubstance .. ...................... Coloriess liquid with a chloreform-like odor.

LEL e e 3.4% (10% LEL, 3,400 ppm}

Criginal (SCPYIDLM .. .......................... 2.000 ppm

Basis for original {SCP)IDLH .. .................. The chossen [DLH is based on the rat 4-hour LCy; of 2,000 ppm
[Carpenter et al. 1549 cited by Spector 1958].

Short-tarm exposurs guidelines .................. None developed

ACUTE TOXICITY DATA

Lethal concertration data;

LCw LC., Adfusted 0.5-hr Derived
Species Raference {ppm} {ppm} Time LC (CF} vaiue
Rat Carpenter et al. 1949 2,000 f ----- 4 hr 4,000 ppm (2.0] 400 ppm
Mounse Clayton and Clayten 1981 720 1 ----- 1% hr 1,944 ppm (2.7) 194 ppm
Rat Pozzani et al. 195% 2,980 | ----- B hr 7,450 ppm (2.5) 745 ppm
Lethal dose deta:
LDy LD,

Species Refersnce Routs | (mg/kg) ! (mp/kg} Adjusted LD Derived value
House Marhold 1986 oral BSG | ----- 1,281 ppm i ppm
Rat Pozzani et al. 1358 oral 1,947 | eeees 2,900 ppm 3¢ ppm
G. plg Sine 1993 oral 2,000 | ----- 3,111 ppm 311 ppm
Otheranimaldata .............................. Animals axposed to 400 ppm for 7 hours per day, 5 days per

woek for 128 to 140 exposures had no histologic changes
[Heppeal at 3. 1948).
Humandata ......... . ...... .o MNone ralevant for usa in determining the revised IDLH.

Revisad IDLH: 400 ppm _

Basls for revised IDLH: The revisad IDLH for propylene dichioride is 400 ppm basad on inhalation foxicity data in
animals [Carpenter of al. 1948; Heppel et al. 1848]. {Note: NIOSH recommends as part of ita carcinogan policy that the
"mast protective” respirators be wom for propylens dichloride at any datectable concantration.)

REFERENCES:

1. Carpenter CP, Smyth HF Jr, Pazzani UC {1948], The assay of acute vapor toxicity, and the grading and interpretation of
results on 98 chemical compounds. J Ind Hyg Toxicol J#(8):343-348,

2. Clayton GD, Clayton FE, eds. [1681]. Patty’s industrial hygiene and toxicology. 3rd rev. ed. Vol. 2B. Toxicology. New
York, NY. John Wilsy & Sons, inc, pp. 3529-3532.

3. Heppel LA, Highman B, Feake EG [1548]. Toxicology of 1,2-dichloropropane (propylene dichloride). 1V. Effects of
rapeated exposures to a low concantration of the vapor. J Ind Hyg Toxicol 30:189-181.

4. Marhold J [1986]. Prehled Prumysiove Toxikologie, Organicke Latky. Pragus, Czechoslovakia: Avicenum, p. 88 {in
Czechoslovakian}.

5. Porzani UC, Weil CS, Carpanter CP {1858]. The toxicological basis of threshold limil values: 5. The experimental
inhalation of vapor mixtures by rats, with notes upen the relationship between single dose oral data. Am ind Hyg Assoc
J 20:364-369,

8. Sine C, ed. [1993]. Fropylens dichloride. In: Farm chemicals handbook '93, p. C284,

7. Speclor W5, ed. [1956]. Handbook of toxicology. Voi. I. Acule toxicities, Philadelphia, FA: W.8. Saunders Company,
pp. 332-333.
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CAS numbaer

NIOSH REL

Current OSHA PEL
4989 OSHA PEL
1993-1984 ACGIH TLY

Propy

Description of substance
LEL

Original {SCP} iDLH

Basis for original {(SCP} IDLH

Short-terrn exposure guideiines

ACUTE TOXICITY DATA

Lathal concentration data:

lene imine

75-55-8

2 ppm {5 mg/m® TWA [skin]; NIOSH considers propylene imine
to be a potential occupational carcinogen as defined by the
OSHA carcinogen policy [28 CFR 1990].

2 ppm {5 mg/m™) TWA [skin}

Same a8 cument PEL

2 ppm (4.7 mg/m%) TWA [skin], A2

Colariass, oily liquid with an ammonia-Hke odor.

Unknown

500 ppm

The chosen {DLH is based on the statements by Patty [1963]
that 5 of & rats died from a d-hour exposure to 500 ppm end 3 of
5 guinea pigs died from a 2-hour exposura to 500 ppm; at

500 ppm, rats survived a 2-hour sxposure, and guinea pigs
survived @ 30-minuts exposure [Carpenter of al. 1948).

None developed

LC, LC, Adjusted 0.3-hr Derived
Species Raference {ppm} {ppm) Time LC (CF) value
Rat Carpenter et al. is4%8 0| ee-s- 500 4 hr 1,600 ppm (2.0} icd ppm
G. pig cCarpenter et al. 1948 LCyy : BO0] ~-=-- 1 hr 625 ppm [1i.25) £3 prm
G. pig Carpenter st sl. 1948 L& : 500) -=--- 2 hr W00 ppm {1.6) a0 ppm
G. pig Carpenter et al. 1948 LCyo: 500f =eo=-- 4 hr 1,800 ppm {2.0) 10C ppm
Rat Carpenter et &l. 1948 LGy : SO0 ---=- 4 hr 1,600 ppm {2.00 10 ppm

Othar animal data

Human data

it has been reported that rats survived & 2-hour exposure to
500 ppm and guinas pigs survived a 30-minute expasure to
500 ppm {Carpenter ot al. 1648].

None redevant for use in determining the revised 1DLM.

Revised IDLH: 100 ppm
Basis for reviesd IDLH: The revised IDLH for propylene imine is 100 ppm based on acute inhalation toxicity data in
animals [Carpenter et al. 1643, 1945]. [Note: NIQSH recommenxds as part of its carcinogen policy that the “most
protective” reapirators be womn for propylene imine at concentrations above 2 ppm.]

REFERENCES:

1. Carpenter CP, Smyth HF Jr, Pazzani UC [1949]. The assay of acute vapor toxicity, and the grading and inlerpretation of
results on B8 chemical compounds. J Ind Hyg Toxicol 37:343-348.
2. Carpanter CP, Smyth HF Jr, Shaffer CB [1948]. The acute toxicity of ethylens imine to simall animats. J ind Hyg Toxicol

30:2-8.

3. Patty FA, od. [1963]. industrial hygiene and toxicology. 2nd rev. ed. Vol. Il. Toxicology. New York, NY: Interscienca
Fublishers, inc., p. 2175.
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Propylene oxide

CASUMDer .. ... ... .. 75-558-9

NIOSHREL ............... N None established; NIOSH considers propylene oxidetobe a
potential occupational carcinogen as defined by the OSHA
carcincgen policy {29 CFR 1890].

CumentOSHAPEL ............................. 100 ppm (240 mgim®) TWA

1989 0SHAPEL ..........ccvvviiiiiniinnnn. 20 ppm {50 mg/m?) TWA

19031984 ACGIHTLY .. ... ... .............. 20 ppm (48 mg/m®) TWA

Descriptionofsubstance . ....................... Colariass liquid with a banzene-like odor,

LB .o 2.3% {10% LEL, 2,300 ppm}

Criginal (SCPYIDLH . ........................... 2,000 ppm

Basis fororiginal {SCP}IDLH .. ... .............. The chosen IDLH is based on the dog 4-hour LC, ; of 2,005 ppm

and the mouse 4-hour LCy, of 1,740 ppm [Jacabson et al. 1956
cited by NIOSH 1876).

Sharttsrm exposure guidelines . ... _...... ... .. ... None devekiped

ACUTE TOXICITY DATA

Lathal concentration data:

LCyw LG, Adjusted 0.5-hr Derived
Species Refersnce (ppm} {ppm) Time LC{CF) value
House Jacobson et al. 1954 1,740 ----- 4 hr 31,480 ppm (2.0} 348 ppm
Dog Jacobaecn et al. 195 = | 0 ----- 2,005 4 hr 4,010 ppm (2.0} 491 ppm
Rat Jacobmon et al. 1956 4,000 =----- 4 hr 8,000 ppm (2.0} 800 ppm
G. pig Rowe ot ml. 1956 | ceees %, 000 4 hr B, 000 ppm (2.0) 800 ppm
RAL Smyth at al. 1369 LCir: 4,000 ] wecwe 4 hr B, 000 ppm {2.9} agd ppm
Lethal doss data:
LDy LD,

Species Reference Routs | (mg/kg) | (mgkg) Adjusted LD Derived valve
G. pig Gig Tr Prof Zabcel 188l oral 660 | =ee-- 1,%0% ppm 191 ppm
Rat Fugasva &% al. 1870 oral 3830 | emwe- 1,09% ppm 110 ppm
Mouse Pugeeva st al. 1370 oral 9 [ ----- 1,273 ppm 127 ppm
Rat Smyth et al. 1943 oral 1,140 | se==- 3,198 ppm 330 ppm
G. pig Smyth at al. 1941 oral 36 ]| ----- 4,830 ppm 483 ppm
Humandsta ... ... .........cc00iiivinainn.. None relevant for use in determmining the revised IDLH.

Revised IDLH: 400 ppm

Basis for revised IDLH; The revised [DLH for propylene oxide is 400 ppm based on acute inhalation toxicity data in
animats [Jacobaon st al. 1858). [Note: NIOSH mcommends aa part of its carcinogen policy that the “most protective™
respirators be wom for propylene oxide &t any detectable concantration. ]

REFERENCES:

1. Gig Tr Prof Zabol [1881]; 48(7):76 (in Russian).

2. Jacobson KH, Hackley EB, Feinsilvar L [1955]. The toxicity of inhaled sthyiene oxide and propylene oxide vapors.
Acute and chronic toxicity of ethylene oxide and acute toxicity of propylene oxide., AMA Arch Ind Health 13(3):237-244,

3. NIOSH [1978]. T228750. Propane, 1,.2-apoxy-. In: Reagistry of toxic effects of chemical substances, 1676 ed.
Cincinnati, OH: U.5. Department of Health, Education, and Wetfare, Public Health Servics, Center for Dissase Control,
National insttute for Occupational Sefety and Heath, DHEW {NIOSH) Publication No. 76-181, p. 568,

4. Pugaeva VP, Klochkova SE, ef al. [1870]. Experimental materials on hygienic reglamentstion of propytena oxide. Gig Tr
Prof 2abol 14(11):55-57 (in Russian).
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Propylene oxide (continued)

5. Rowe VK, Hollingsworth RL, Oyen F_ McColiister DD, Spencer HC [1956]. Toxicity of propylene oxide determined on
experimental animals. AMA Arch ind Heakh 13:228-236.
6. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC, Striegel JA, Nycum JS [1868]. Range-finding toxicity data: list Vil

Am ind Hyg Assoc J 30(5):470-476.
7. Smyth HF, Seaton J, Fisher L [1941]. The single dose toxicity of some glycols and derivatives. J Ind Hyg Toxicol

23.259-268.
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n-Propyl nitrate

CASnUmMber ...... .. ... ..t i 527-134

NIOBHREL ........ ... . . . . 25 ppm (105 mg/m®) TWA, 40 ppm (170 mg/m?*) STEL

Current OSHAPEL ............................. 25 ppm (110 mgim?) TWA

1989 0SHAPEL ... ... ... ... . ... e, 25 ppm (105 mg/m") TWA, 40 ppm {170 mg/m®} STEL

19931984 ACGIHTLY ...... .. ... ... .......... 25 pprn (107 mg/m?} TWA, 40 ppm (172 mg/m™) STEL

Descriptionofsubstance .. .............._....... Calodess to straw-colored liquid with an etherdike odor,

LEL . e e 2% (10% LEL, 2,000 ppm)

Original {(SCPYIDLM . ... ... ... ............. 2,000 ppm

Basls for original (SCPIDLK .. .................. The chosen IDLH is based on the slatemant by ACGIH [1971]
that the dog 4-hour LCy; is 2,000 to 2,500 ppm [Rinahart
et al. 1958].

Short-tarm exposure guidelines . .............. ... None developed

ACUTE TOXICITY DATA

Lathal concentration data:

LCy LC,, Adjusted 0.5-hr Derived value
Specles Refarence {ppm} {ppm) Time LC {CF)
Rat Hood 1553 2 | -==--- 10,000 4 hr 20,000 ppm (2.0) 2,000 ppm
Rat Rinehart et al. 1958 | ----~ 9,000-10.000 4 hr 18,000-20,000 ppm (2.0} 1,B00-2,000 ppm
Mouae Rinehart et al. 1988 | ----- 6,008~ 7,000 4 hr 12,000-14,000 ppm (2.0) | 1,2¢0-1,400 ppm
Dog Rinehart et al. 1958 | ----~ 2,000- 2,500| 4 hr 4,000- 5,000 ppm (2.9) | 400- 500 ppm

Humandeta ... ............... ... ..., Nona relevant for use in determining the revised IDLH.

Revised IDLH: 500 ppm

Basis for revieed IDLH: The revised IDLH for n-propyl nitrate ia 500 ppm based on acute inhalation toxicity data in
animals [Rinehart et al. 1958].

REFERENCES:

1. ACGIH [1871]. nPropyl nitrate. In. Documentation of the threshold limit vaiuss for substances in workroom air. 3rd ed.
Cincinnati, OH: American Conferance of Governmental Industnal Hygienists, pp. 217-218.

2. Hood DB [1953]. Toxicity of n-propyl nitrate snd isopropyl nitrate. Report No. 21-53, Medical Research Project
No. MR-170. Newark, DE: E.I. du Pont de Nemours & Co., Inc., Haskell Leboratery for Toxicology and Industriat
Madicine.

3. Rinehart WE, Garbers RC, Greene EA, Stoufer RM [1858). Studies on the toxicity of n-propy| nitrate vapor. Am Ind Hyg
Assoc J 19:80-83.
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Pyrethrum

CAS number ..... R 8003-34-7

MIOSHREL ............ ... it & mg/m® TWA

CurmentOSHAPEL ............................. 5 mgim® TWA

1885 0SHAPEL ....... ... ... .. .. Samse as current PEL

188301894 ACGIHTLY .. ... ... ... ........... 5 mg/m® TWA

Descripionofsubstance . ... ... .. ..... ... _...... Browm, viscous oil or solid.

LEL .. .. e Unkngwn

Onginal (SCPYIDLH . ........................... 5,000 mg/m*

Basis for original (SCP)IDLH ... ... ... ....... The chosen IDLH has be#n sstimated from the rat oral LD, of

B20 mg/kg [Carpsniar et al. 1650 cited by ACGIH 1871]. In
addition. ACGEH [1871] reponted that rate experienced moderate
lung congestion when exposed for 30 minutea to 6,000 mg/m?
pyrethrum in peanut oil [Carpenter et al. 1350].

Short-tarm sxposure guidelines . ................. None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy, LD,
Species Referencs Routs | {mg/kg) | (mg/kg) Adjusted LD Derived value
Rat Carpenteyr et al. 1950 orel B20| ----- 5,740 mg/m 574 my/ ot
Rat Hayes 1982 oral | z00-1,870] ----- 1,400-13,090 mg/m* | 140-1,309 mg/o’
Rat Malone and Brown 1368 oral 273+ T96| ----- 1,911- 5,572 my/m'| 191- 3557 eg/m
Mouse Miyamoto 1976 oral 370 -e--- 2,550 wmg/m’ 259 mg/m’
G. pig Shimkin and Anderscn 1936 oral | -e-e- 1,000 7,000 mg/m’ 700 my/m
Othersnimaideta .............................. It has besen reported that rats experisnced moderats lung

congestion when expossd for 30 minules to 6,000 mg/m?
pyrethrum in peanul oil [Carpenter et al. 1950}.

Humandsats ................. ... ... oo, it has been estimated that the fatal human dose might be
betwesn 1 and 2 g/kg {Gosseiin et al. 1584; Lahman 1548),
[Note: An oral dose of 110 2 g/kg is equivalent to & 70-kg worker
being exposad 10 aboul 47,000 to 83,000 mg/m? for 30 minutes,
assuming a breathing rate of 50 Iters per minute and 100%
absorption.]

Revised IDLH: 5,000 mg/m® [Unchanged]

Basia for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for pyrethrum. Therefors,
based on acute cral toxicity data in humans {Gossslin st al. 1884, Lehman 1848}, the original IDLH for pyrethrum
{5.000 mg/m?®) is not being revised at this time.

REFERENCES:

1. ACGIH [1971]. Pyrethrum. In: Documeniation of the threshold limit values for substances in workrmom air. 3rd ad.
Cincinnati, OH: American Conference of Governmental Industrial Hygieniata, pp. 218-220.

2. Carpenter CP, Weil CS, Pozzani UC, Smyth HF .Jr [1850]. Comparstive acute and subsacute loxicities of altethrin and

pyrethring. AMA, Arch ind Hyg Occup Med 2.420-432.

Gaosselin RE, Smith HP, Hodge HC [1984). Clinical toxicology of commer cial products. 5th ed, Section iil. Therapeutics

Index. Bakimore, MD: Williama & Wilkine Company, pp. 352-355.

Hayes WJ Jr [1882]. Pesticides studied in man. Baltimore, MD: Wiliams & Wilking Company, pp. 75-80.

Lehman AJ {1848]. Pharmacological considerations of insecticides. O Bulletin Assoc Food Drug Off U.S. 13(2):65-70.

Malone JC, Brown NC [1868]. Toxicity ot verious grades of pyrethrum to laboratory snimals. Pyrethrum Post 9:3-8.

Miyamoto J [1876). Degradation, metabolism and toxicity of eynthetic pyrethroids. Environ Health Perspect 14.15.28.

Shimkin MB, Anderson HH [1836]. Acute toxicities of rotenone and mixed pyrethrins in mammals. Proc Soc Exp Bio!

Med 34:135-138,
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Pyridine

CASnumber .............. e e 110881

NIOSHREL ........ ... . it 5 ppm {15 mg/m’ TWA

CurrentQSHAPEL ............................. 5 ppm (15 mg/m®) TWA

1989 0O8SHAPEL ............ ... . ... . el Same as curment PEL

1)1 ACGIKTLY ... ... 5 ppm (16 mg/m®) TWA

Descriptioncfsubstames . . ...._................. Colorless 1o yellow liquid with a nauseating, fish-like odor.
O 1.8% (10% LEL, 1,800 ppm}

Original (SCP}YIDLH . ... ... .. ............... 3,600 ppm

Basis fororginal {SCP}IDLH .................... The chosen iDLH is based on the statement by Patty {1663] that

2 of 3 rals died following a 8-hour exposure to 3,600 ppm
[Fassatt and Roudabush 1953].

Short-term sxposure guidelines . ................. Nane develcped

ACUTE TOXICITY QATA

Lathal concantration data;

LCyw Lc,., Adjusted 0.3-hr Derived
Specien Refersnce {ppm} {ppm} Time LC {CF} value
Rat Fassett and Roudabush 1953 LC,: 3,800 [ ~=-v- é hr 8,280 ppa {2.3} 528 ppm
Rat Smyth et al. 1951 LGyt 4,000 | ---n- 4 hr 8,000 ppm {2.0) 800 ppm
Rat Vearmot et al. 1977 9,000 === 1 hr 11,250 ppm {1.25) 1,125 ppm

Lethal dose cata:

LDy LD,
Specles Refarence Route ; {mgXg) | (mokg) Adjusted LD Derived value
Rat Biofax 1970 oral B8l | === 1,896 ppm 130 ppm
Moume Leslim ot al. 1973 oral 1,500 | ----- 3,1%1 ppm 519 ppm
Rat Smyth et al. 1351 aral 1,58¢ | ----- 3,362 ppm 386 ppm
Humandata ...... ... ... .o Nausea, headacha, insomnia, nervousnass, and low back or

abdaminal discomfort with urinary fraquency have occurmed in
individuals exposed to concentrations averaging 125 ppm for

4 hours/day for 1 10 2 weeaks [Patty 1963]. Chronic poiscning
with mild symptomas of central nervous system injury occumred in
workers at a plant where pyridine vapor concentrations ranged
from & {0 12 ppm [Tessinger 1948],

Revised IDLH: 1,000 ppm
Basis for revised IDLH: The revised IDLH for pyridine is 1,000 ppm based on acute inhalation toxicity data in animals
[Vemnaot ot al. 1877).

REFERENCES:

1. Biotax [1970]. Data sheet 14. Nerthbrook, IL: Biofax Industrial Blo-Test Laboratories, Inc.
2. Fassett DW, Roudabush RL [1953] Toxicity of pyridine derivatives with relationship to d'mmcll structure. Unpublished
E: prawﬂed!omeAmenmnduM iene Association Confarencs, L.os Angeles, CA
3. Lesiis GB, Hanahoe THP, [reson JD, Stuman G [1973). Some pharmacoiogical properties of pyndlna Pharmacel Res
Commun 5{4):341-385,
4. Patty FA, ed. [1863]. Industrial h lono and toxicology. 2nd rev. od. Vol. Il. Toxicology. New York, NY: Interscience
Publishers, inc., pp. 219Q, 2727-
5. fr?zg’lg Jr, Cnrpontar CP, Weit CS [19511 Range-finding toxicity data: list V. AMA Arch Ind Hyg Occup Med
6. Teisinger ) [1948]. Mild chronic intoxication with pyridine. Czech Med J 39(1947); abstracted in J Ind Hyg Toxicol 30.58.
rom ACGH H{1991] Pyridine. In: Documentation of the thrashold fimit vaiues and biclogical exposure indicas, 6th ed.
incinnati, OH: American Conference of Govemmental Industrial Hygienists, pp. 1328-1330.]
7. Vemot EH, MacEwen JD, Haun CC, Kinkead ER [1977]. Acute toxicity and skin comrosion data for some organic and
inorganic compounds and aqueocus solutions. Toxicol Appl Pharmacal 42{2):417-423.
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Quinone

CASnumber ... ... ... ... ... ... ... ..o, 106-514

NIOSHREL .. ... ... . e, 0.4 mg/m® (0.1 ppm) TWA

CurmentQSHAPEL ............................. 0.4 mgim® (0.1 ppm) TWA

1988 0SHAPEL ......... ... .. .. ... Same as curment PEL

18831984 ACGIHTLY ... ... ... .............. 0.44 mg/m® (0.1 ppm) TWA

Description ofsubatance .. ........ .. ............ Pale-yellow solid with an acrid, chlgrine-like odor.

LEL ... e Unknown

Original {SCPYIDLK ............................ 200 mg/m?®

Basis for original (SCP}IDLH .. ............. ..... The chosen IDLH is based on the mouse LC,, of 320 mg/m?

[Zabolevanii 1062 ciled by NICSH 1978]. No other data on
acute inhalation toxicity are available on which to base tha IDLH.

Short4arm exposure guidelines .. ................ Nona developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy Lo,

Species Refsrence Routs | (mg/kg) | (ma/kg) Adjusted LD Derived valua
Mammal lzmeaxrov et al, 1982 B.C. 29¢ | ----- 2,072 my/m! 207 mg/m
Mouse Margquardt et al. 1347 s.c. 93.8 | ----- 657 mg/m’ 66 og/m
Mouse Serif and Seymour 1963 i.p. B.5 | ewe-- £0 mg/m* 6.0 mg/m?
RAt Tomechin et al. 1978 ? 5.6 | -ve-- 39 mg/m’ 3.9 og/et
Rat Woodward et al. 1945 oral 130 | ----- 9i6 mg/m® 91 mg/m
Rat Woodward et al, 194% 1.v. 25} ----- 175 mg/m’ 18 aog/m
Humandata .............. ... iiiiivrtiinnnn. None relevant for use in determining the revisad IDLH.

Revised IDLH: 100 mg/m?

Bavels for revised IDLH: No inhalation toxicity dota are aveilable on which to base an IDLH for quinone. Therefore, the
ravised IDLH for quinone is 100 mg/m® based on acute oral toxicity date in animals [Woodward at at, 1848], This may be
8 conservative value due to the lack of relevant acute toxicity data for workers.

REFERENCES:

1. lzmerov NF, Sangtsky IV, Sidorov KK [1582]. Toxicometric paremetem of industrial toxic chemicals under single
exposure. Moscow, Russia: Centre of Intemational Projects, GKNT, p. 25.

2. Mamuardt P, Koch R, Aubert J-P [1847]. Die toxizitét der ain-, Twes- und drefwertigen phenole. Zeit Ges Med Gren
2:332 {in German),

3. NIOSH [1976]. DK26250. p-Benzoquinone. In: Registry of taxic effects of chemical substances, 1976 ed. Rockville,
MD: U.S. Department of Health, Education, and Welfare, Public Heath Service, Canter for Disease Control, National
Instilute for Occupationsl Safety and Meakh, DHEW (NIOSH) Publication No. 78-181, p. 202,

4. Serif GS, Seymour LE [1862]. Camabolism and axcretion of tha antithyroid subatance, diacetyl-2 8-diicdohydroquinone.
Biochem Pharmacol 12.885-0891.

5. Tomchin AB, Aleksandrova AE, Vinogradov VM [1978]. Structure and ant-hypoxic activity of atpha-dicarbonyl
compounds and their derivatives. Farmakol Toxsikol 41(4): 482491 {in Russian),

8. Woodward G, Hagan EC, Radomski JL [1848]. Toxicity of hydroquinone for laboratory enimals, Fed Proc 8348,

7. Zabolevanii Prof. Khim. Etiol. Sb. [1962]. Prom Toksiko! Klin, p. 137 (in Russian). [From NIOSH [1576]. DK26250.
p-Benzoquinone. In: Registry of toxic effects of chamical substances, 1876 ed. Rockville, MD: U.S. Department of
Health, Education, and Wetfare, Public Haalth Service, Canter for Disease Control, National institute for Occupational
Safety snd Health, DHEW (NIOSH) Publication No. 76-181, p. 202.)
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Rhodium {metal fume and insoluble compounds, as Rh)

CASnumber ........... ... ... i 7440-16-6 {Metal}

NIOSHREL ................ e e, 0.1 mg/m® TWA

CurmentOSHAPEL ................coonveiinnn.. 0.1 mg/m® TWA

OSHAPEL ... Same as curent PEL

190319 ACGIHTLY . ... ... ... ............... 1 mg/m? TWA

Descriptionofsubstanca . ....................... Varies

Original {SCPYIDLH* . . ... ... ... ... ..\ ..... No Evidence [*Note: "Effective” IDLH = 200 mg RR/m® —~ see
discussion below.]

Basis for original {SCP)IOLH .................... Because no evidence of an IDLH for rhodium {metal fume and

insoluble compounds) is available, respirators have besn
selected on the basis of the assigned protection factor afforded
by sach device up to 2,000 » the OSHA PEL of 0.1 mg Rh/m?
{i.e., 200 mg R/m?); only the "maost protective™ respirators are
permitted for use in concentrations exceeding 200 mg Rvm?.
Short-term exposure guidelines . ....... .. ... .. ... None developed

ACUTE TOXICITY DATA

Lathal dose data:

LDy LD,
Species Referunce Route | (mg/kg) | {mg/kg) Adjusted LD Darived value

RhC1, .

Rat Johnsen 1981 oral »50¢ |} ----- »1,778 my Rh/wm' | »179 m3 Rh/m’

Rat Vesalov 1977 oral 1,302 | ----- 4,638 mg Rh/m’ 464 ™ Rh/m
Ha,RhC1,

Rat Johnaon 1581 oral *»500 | ----- »336 mg Rh/m? »$4 mg Rh/m’
[RhiNH,},ClIC1,

Rak Jennscn 198% oral =500 | ----- »1,223 mg Bh/m’ } »122 mg Rh/m’
Humandata .............. ... it None relevant for use in determining the revised [DLH.

Revised IOLH: 100 mg Rivm®

Basis for evised IDLH: No inhalation tomicity data are availatde on which to base an [DLH for insoluble rhodium
compounds. Therefore, the revised [DLH for insolutie rhodium compouwnds is 100 mg Rh/m® based on acute oral toxicily
data in anima's [Johnson 1881; Vaselav 1977]. This may be a consarvative value due to the lack of relevant acute toxicity
data for werkers,

REFERENCES:

1. Johnson, Matthey and Co., Lid. {1881]. Biological effects of rhodium metal and compounds. Material Safety Report NS
81-48. [From ACGIH [1885]. Rhodium and compounds. In: Documentation of the threshold limit vaiuves and biofogical
exposure indices. 5th ed. Cincinnati, OH: American Cenfarence of Governmental Industrial Hygienists, p. 512.]

2. Vessiov VG [1877]. Comparative toxicity of platinoids in conditions of acute oral intaxication of animals. Gig Tr Prof
Zabal 21(7):55-57 {in Russian}.
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Rhodium {scoluble compounds, as Rh)

1983 0SHAPEL ... ... .. ... .. ... ...
19931994 ACGIHTLY ... ... ... ... ..........
Deacriptionof eubstance . ... ....................
Original (SCP)IDLH* . ... .. ... ... ... .. ... ...,

Basis for original (SCP} IDLH

Short-term exposure guidelines ..................
ACUTE TOXICITY DATA

Animalorhumandata ..........................

Varies

0.001 mg/m® TWA

0.001 mg/m?® TWA

Sama as current PEL

0.01 mg/m* TWA

Varias

Ko evidence ['Note: “Effective” IDLH = 2 mg RiVm?® — sae
discussion below.]

Thers is no indication from experimental data or industrial experi-
ence that the soluble compounds of rhodium produce toxic
eflects in man, Thersfore, because no svidence of an IDLH
exists, respirators have besn sslected on the basis of the
assigned protection factor afforded by each device up to
2,000 = the OSHA PEL of 0,001 mg Rh/m?® (Le., 2 mg RRVm®);
only the “most protective” reapirators are permitted for use in

_concentrations exceeding 2 mg Rhvm?.

None developed

None relevant for usa in determining the revised [DLH.

Revised IDLH: 2 mg RR/m®

Basis for revissed IDLH: The available toxicological data contain no evidencs that an acute sxpesure to 8 high
concentration of soluble rhodium compounds wouid impede escapa or cause any irreversibie health effects within

30 minutes. However, the revised IDLM for soluble rhodium compounds is 2 mg RR/m? based on being 2,000 times the
NIOSH REL and OSHA PEL of 0.001 mg Rh/m?® (2,000 is an assigned pratection factor for respirators and was used
during the Standards Completion Frogram for deciding when the *most proleciive” respirators should be used for soluble
rhodium compounds).
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CASmumber ... .. ........... . ... e 299-84-3

NIQSHREL .............. .0 . ... .. i i iiiiinns 10 mg/m?® TWA

CurmentQSHAPEL ............................. 15 mg/m® TWA

1983 QSHAPEL ........ ... ... ... ... ... 10 mg/m® TWA

199318 ACGIHTLY . ... .. ... ... ............ 10 mgym® TWA

Descriptionofeubstance . .. . ........... . ... ... White to ight-tan, crystailine solid.

0 Noncombustible Solid

Qriginal (SCPYIDLH .. ......... ... ............ 5,000 mg/m*

Basiw for original (SCP}YIDLH . ............ ....... No useful data on acute inhalation toxicity are available on which

to base the IDLH for ronnel. The chosen IDLH, thecefors, has
been estimated from the staterment by ACGIH {1971] that the dog
oral LDy; is greater than 500 mg/kg.

Short-term exposure guidelines . ........ ........ HNons developed

ACUTE TOXICITY DATA

Lethal dosa data:

LDy LD,
Spacies Raference Route | (mgikg) | (mg/kg) Adjusted LD Derived valus

mouse AAPCO 1966 oral 2,080 | ----- 7,000 mg/m? 700 mg/m*
Rabbit AAPCO 1966 cral 420 | ----- 2,940 mg/m* 294 mg/m?
G. pig ARPCO 196& oral 1.400 | ----- 9,800 mg/m? 980 mg/m?
Dog Klimmer 1971 oral 500 | ~---- 3,500 mg/m? 150 mg/m?
RAC Gig Sanit 1390 oral 625 | eve-- 4,375 mg/m? 438 mg/m’
Humandats . ........... ... ... ........ ... ...., None ralevant for usa in detemining the revised IDLH.

Revieed IDLH: 300 my/m?

Basis for revised IDLH: No inhalation loxicity data are available on which to base an IDLH for ronnel. Therefore. the
revised IDLH for ronnel is 300 mg/m* based on acute oral toxicity in animala [AAPCQ 1966; Kiimmer 19T71]. This may be
a conservative value due to the lack of ralevant acute toxicity data for workers.

REFERENCES:

1. AAPCQ [1966]. Pesticide chemicals official compendium. Topeka, KS: Assocation of American Pesticide Control
Officialg, inc., p. 965.

2. ACGIH [1971]. Ronnel. In: Documentation of the threshold limit values for substances in workreom air. Ird ed.
Cincinnat, OH: American Confarence of Governmental Industrial Hygienists, p. 222,

3. Klimmer OR [1971]. Pflanzenschutz-und acheedlingabakaempfungsmittel: Abriss einer Toxikologie und Therapia von
Vergifiungan. 2nd ed. Hattingen, Germany: Hundt-Verag, p. 26.

4. Gig Sanit [1690). Long-term effects from transformation products of pesticides and surfactants; 45(6):14-17 (in Russian).
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Rotenone

CASnumber ............. 83-764

NIOSHREL . .............. .. . . i, 5 mg/m* TWA

Current OSHAPEL ..............coviverinnnnnn. 5 mg/m® TWA

1888 OSHAPEL ... ... ... .. ... Same as current PEL

19931804 ACGIHTLY ... ... .. i 5 mg/m® TWA

Descriptionofaubstance . ....................... Colorless to red, cdoress, crystalline solid.

LEL . e s Unknown

Criginal (SCPYIDLH* ... ... .. ... it iinnn.. Unkniown [*Note: "Effective” iIDLH = 5,000 mg/m® — see
discussion balow.]

Basle fororginal {SCP}IDLM .................... ACGIH [1971] reported that Lehman [194§)], on the basis of his

own work and a itarature survay, estimated the falal humen orai
dose 1o be abaul 200 grams. Accordingly, this is a relatively
nontoxic compound for humans, and thus respirators have been
assigned based on the assigned profection facior afforded by
sach davice up to 1,000 x the OSHA PEL of 5 mg/m?® (e,
5,000 mg/m®); anly the "most protective™ respirators are
permitted for use in concentrations exceeding 5,000 mg/m®.
Short-term expoture guidelines .. . .. ....... ... .. Nane developed

ACUTE TOXICITY DATA

Lathal dose data:

LDy LD.
Spacies Refsrence Route | {mg/kg) | {mp/kg) Adjusted LD Derived value
Ra&t Kenags 197% oral 6¢  § ----- 420 mg/m? 42 og/m
Rat Lenman 1951 oral 32 | ----- 924 mg/m? %2 og/m
Rat Lightbody and Matthews 1936 oral 28 | ----- 175 mg/m* 4 wog/m
Mouse Soloway 1976 oral 2.8 | -~ 20 my/m® 2.0 mg/m*
Human data .. ... ... e The fatal oral dose has been reporied to be 200 grams [Lehman

1548]. [Mote: An oral dosa of 200 grems is equivalent to a
worker being expased to about 130,000 mg/m” for 30 minutes,
assuming a breathing rate of 5 jitars per minute and 100%
absorplion.]

Revised {DLH: 2 500 mg/m*

Basis for revised IDLH: No inhalation toxicity data are available on which to base an I0LH for rotenone. Therefore, the
revised [DLH for mtenane is 2,500 mg/m® based on acute oral toxicity data in humens [Lehmsn 1948] and being 500 times
the NIOSH REL and OSHA PEL (500 is an assigned protection facior for respirators and was used arbitrarily during the
Standards Compistion Program for deciding when the “most protective™ respirators should be used for particulatas).

REFERENCES:

1. ACGIH [1871]. Rotenone (commercial). In: Documertation of the threshold limit values for substances in workroom air.
3rd od. Cincinnati, OH: American Conference of Govemnmental Industrial Hygienists, p, 224.

Kanaga EE [1079]. Acute and chronic toxicity of 75 pesticides to various animal species. Down to Earth 35:25-31.
Lehman AJ [1649]. Pharmacological considerations of insectickles. Q Bulletin Assoc Food Drug Off U.S. 142):6570.
Lahman AJ [1951). Chemicals in foods: a repor! to the Association of Food and drug Officials on aurfrent davelopments.
Part I!. Pesticides. Section !. Introduction. Q Bulletin Assoc Food Drug Off U.S. 715(4):122-123.

5. lightbody DH, Matthews JA [1836]. Toxicokgy of mtencne. Ind Eng Chem 28:808-811.

6. Soloway SB [1976]. Naturally occurring insecticides. Environ Health Perapect 14:108-117.

bl o

423



Selenium compounds (as Se)

CASnumber .................................. 7782-49-2 (Elemental)

NMIGSHREL .. ........ ... ... ... iivinunnn.n, 0.2 mg/m* TWA

CurremtOSHAPEL ............................. 0.2 mg/m® TWA

1989 0SHAPEL ....... ... ... ... ... ..l Same as current PEL

198319 ACGIHTLY .......................... 0.2 mg/m® TWA

Descriptionofsubstance . ... _................... Varies

Orginal (8CPYIDLH* . .. ........... ... .. ........ Unknown ["Note: "Effective” IDLH = 100 mg Se/m* — seas
discussion balow.]

Basis for original (SCPJIDLH . .._........... ..... ACGIH [1871) reported that tha LD,, vatues of soluble selenium

compounds (sedenite and aelenate) for various animals and by
different routes of administration ranged from 1.5 to § mg/kg
[Hali ot al. 1851]. Howewver, respirators have besn selected
based on the assigned protection factor afforded by each davice
up to 500 x the OSHA PEL of 0.2 mg Se/m® (i.e., 100 mg Se/m®);
only the "most protective” respirators are permitted for use in
concentrations exceeding 100 mg Sa/m®,

Short-tsrm exposure guidelines . .. ............... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCw LC. Adjustad 0.5-hr Derived value
Species Rafsrence {ppm} {ppm) Time LC (CF)
seD,
Rabbit |Zapp 1946 | ----- 5,890 mg/m’ | 20 min | 3,628 mg Se/m’ (0.87) | 364 mg Se/m’
Goat Zapp 1%4¢ | ----- 5,590 mg/m’ |10 min | 3,228 mg Sa/m® (0.69) | 323 mg Se/m
Sheep Zapp 1946 | ----- 6,590 mg/m* | 10 min| 3,220 mg Se/w’ {0.69} | 323 mg Se/m
Letha! dosa data;
' LDy LD,
Species Reference Route | (mp/kg) | (mp/kg) Adjusted LD Derived value
Se
Rat Cummins and Kimura 1571 oral |6,706 | ----- 46,900 mg Se/m' | 4,650 mg Se/m
Se0,2Na
Rat Cummins and Kimura 1971 oral 7] --e-- 22 mg Se/m’| 2.2 mg Se/m
Pig Olson 1986 oeal | ----- 13 42 mg Se/od 4.2 =g Se/m!
Caw Dlszon 1306 oral | ---=- $.9 32 mg Se/o 3.2 mg Se/m
Goat Olson 1986 oral | ----- 1.3 11 mg Se/m*| 1.1 mg Se/m*
Shaep Cluwem 1986 oral | ----- 1.3 11 my Se/m’ 1.1 mg Se/m?
Mouaa Fletnlkova 1970a oral 7.08 | ----- 23 mg Se/m*] 2.3 mg Se/m!
G. pig Pletnikovae 13704 oral .06 | ----- 1§ o9 S5o/m 1.6 my Se/m
Rabbit Pletnikova 1%70b oral 2.25 | ----- 7.2 m3 Se/m! 0.7 oy Se/m
Horsa Btows 1980 oral 13 | eeme- 42 og Sa/a’ 0.4 mg Se/m
se0C1,
Rabbit |wWilber 19ac skin | ecea- 2 €.7 mg Se/w’| 0.7 mg Se/w
Humandatd . ... ... . ... . i None relevant for use in determining the revised |DLH.
Revisad IDLH: 1 mg Se/m®
Basis for revised IDLH: Ths revisad IDLH for selenium compounds is 1 mg Se/m® based on acute toxicity data in
animala {Olson 1988; Pletnikova 1870a, 1870b]. Thia may be a conservative value for selenium compounds in general
sincea it is based on sodium salenite, which is orders of magnitude more toxic than many other selenium compounds.
Further, this may alsc be a conservative value due to the lack of relevant acute toxicity data for workers.
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Selenium compounds (as Se) {continued)

REFEREMNCES:

Lo o

L

ACGIH [1971]. Sefenium compounds {as Se). in: Documeniation of the threshold limit values for substances in
workroom air. 3rd ed. Cincinnati, OH: Amercan Conference of Governmental industrial Hygienists, pp. 224-225.
Cummins LM, Kimura ET {1971]. Safaty evaluation of seienium sulfide antidandruff shampoos. Toxicol Appi Phamacol
20-89-96.

Hali RH, Laskin S, Frank P, Maynard EA, Hodge HC [1951]. Preliminary observations on taxicity of elementat selenium.
AMA. Arch Ind Hyg Occup Med 4:455-454,

Clson OE [19885]. Selenium taxicity in animals with emphasis on man. J Am Coll Toxicol 5(1).45-70.

Pletnikova [P {1870a]. Biological action and tha non-injuricusness level of salenium when it enters the organism together
with drinking water. (ig Sanit 35(2):14-19 (in Russian}.

Pletnikova [P [1670b]. Biological effect and safe concentration of setenium in drinking water. Gig Sanit 35(1-3):176-181
{translated}. !

Stowe HD [1580]. Effects of copper pretreatment upon the toxicity of selenium in poniea. Am J Vet Res
41{12).1925-1928,

Wilber CG [1980]. Toxicology of setenium: a review. Clin Toxicol 17:171-230.

Zapp JA [1945]. Chapter 11. Cadmium, salenium, and the carbanyls of iron and nickel. In: Summary technical report of
divisian 8, NORC. Vol 1. Chemical warfare agents and related chemical probiems. Parts |-Hl. Washington, DC: Nationa!
Defence Research Commities, pp. 173-178,
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Selenium hexafluoride (as Se)

CASnumber ............... et T783.78-1

NIOSHREL ... ... e 0.05 ppm (0.16 mg/m™ TWA

Cumsmt OSHAPEL ... ... i, 0.05 ppm (0.4 mg/m®) TWA

WIIOSHAPEL ... ... Same as current PEL

19034084 ACGIHTLY ... ... ... .. 0.05 ppm (0.16 mg/m™ TWA

Descriptionofsubstance . ....................... Colorless gas.

LEL .. e Nonflammabie Gas

Orginat (SCPYIDLM .. ............. ... ... ..., 5 ppm

Basis fororginal {SCPYIDLH .. .................. The chosen IDLH is based on the statements by ACGIH [1571]

that 5 ppm for 4 hours resulied in pulmonary edema from which
rabbits, guinea pigs, rats, and mica survived [Kimmerle 1960]:
axposures to 10 ppm and greater for 4 heurs were uniformiy fatal
to the exposed animals [Kimmerde 1960].

Short-tsrm exposure guidalines .. .. .............. None developed

ACUTE TOXICITY DATA

Lethai concentration data:

LGy LG, Adjusted 0.5-hr Derived
Species Refersnce {ppm} {ppm) Time LC {CF} value

Rat Kimmerie 1960 000000 1 eeo-- 10 1 hr 13 ppm [1.25) 1.3 ppm
Mause Ximmerle 2966 0000000 | -e--- io i hzr 13 ppm (1,25} 1.2 ppm
G. pig Kirmerle 1960 | ----- 10 i1 hr 13 ppm {1.285) 1.3 ppm

Ctheranimaldate .............................. It has been reparted that 5 pprm for 4 hours resulted in

pulmonary edema from which rabbits, guinea pigs, rats, and
mice survived [Kimmeria 1560].
Humandeta .......... ... ... ... .. . i None relevant for usa in determining the revised IDLH.

Revised iDLH: 2 ppm

Bagsis for revised IDLH: The revised DLH for selenium hexafluoride is 2 ppm based on acute inhalation toxicity data in
animals [Kimmere 1960].

REFERENCES:

1. ACGIH [1871). Selenium haxafluoride. In: Documentation of the threshold lim?t values for substances in workroom air,
3rd ed. Cincinnati, OH: American Confersnce of Govemmental Industrial Hygienists, p. 226.

2. Kimmeria G {1960]. Vergleichends untersuchungen der inhalationstoxicitat von schwefel, selen- und tellurhexafivorid
{Comparative study of the inhalation toxicity of sulur, sslenium ard tellurium haxaflucrides). Arch Toxikol 18:140-144 (in
German).
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Silica, amorphous

CASnumber ... ... ... . ... ... 7631-86-9

MIOSHREL ............. it 6 mg/m* TWA

CumentOQSHAPEL . ... .. ... ................ 20 mppef TWA; 80 mg/m3/%Si0, TWA

1889 0SHAPEL ... ... ... e & mg/m® TWA

199319 ACGIHTLY ... .. ................. 10 mg/m?® TWA

Descriptionofeubstance .. .. .................... Transparent io gray, odorless powder.

- Nencombustible Solid

Orginal (SCPYIDLH* .. . ... ... ... iitiiiiiann, No Evidence ["Note: "Effeciive” IDLH = 500 times the OSHA
PEL — see discussion below.]

Baels for original (SCPYIDLH .................... The avaiiable toxicological data contain no evidence that an

acule exposure to & high concentration of amorphous silica
would impede escape of cause any ireversible heaith eNects
within 30 mimutes. Fer this drafl technical standard, therefore,
respirators have been selecied on the basis of the assigned
protection factor afforded by sach device. However, for some
particulate substances for which no evidencs of an IDLH exists,
the determination of allowabie respiratory proteciion based on
protection factors mey result in the assignment of respirators for
concentrations that are not likely to be encounterad in the
oczupationat environment. Therefore, for all such particulate
substances it has been arbitrarily determined that only the "most
protective” respirators are pearmitted for use in concentrations

exceeding 500 x tha OSHA PEL.
Short-tarm exposure guidselines .................. None deveicped
ACUTE TOXICITY DATA
Animaiorhumandata ......................c.... Nore relevant for use in determining the revised IDLH.

Revised IDLH: 3,000 mg/m?*

Basis for revised IDLH: The available toxicological data contain no evidence that an acute exposure to a high
conceniration of amorphous silica would impede sscape or cause any imeversible health effects within 30 minules.
However, the revised IDLH for amorphous silica is 3,000 mg/m® based on being 500 imes the NIOSH REL of 8 mg/m*
{500 is an assigned protection factor for respirators and was used arbitranily during the Standards Complation Program for
deciding when the "most protectiva” raspirators should be used for particulates).
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Silica, crystalline (as respirable dust)

CASnumber ............... e 14808.-60-7
NIOSHREL .......... ..., 0.05 mg/m® TWA; NIOSH considers crystalline silica to be a
potential eccupational carcinogen as defined by the OSHA
carcinogen policy {29 CFR 1890].
CumentOSHAPEL .................covveii.. Crystaline quanz {reapirable): 250 mppcl/{%Si0; +5) TWA
10 mg/m¥(%Si0; + 2) TWA
Crystalline quantz {total dusty: 30 mg/m*({%Si0, + 2) TWA
Cristobalite: Use Y4 the value caiculated from the count or
mass formulaa for quartz;
Tridymite: Usae % the value calculated from the formulae for
quartz
1989 0SHAPEL ...t Cristobalite: 0.05 mg/m® TWA
Tridymite: .05 mg/m® TWA
CQuartz: €.1 mg/m*® TWA,
Tripoli: 0.1 mg/m® TWA
18931 ACGIHTLY ... ... ... Ouartz (respirable dust): 0.1 mg/m* TWA,
Cristobaiite {respirable dust): 0.05 mg/m* TWA
Tridymite (respirable dust): 0.05 mg/m® TWA

Descriptionofsubstarice . ....................... Varies

Original {SCPIOLH* .. .. ... ... i, No Evidenca [*Note: "Effective™ IDLH = 500 timas the OSHA
PEL — see discussion balow.]

Basie for original {SCP)IDLH .. ... .............. The available toxicological data show no evidencs that indicates

an acute exposure to a high concentration of ¢rystalline silica
would impede escapes or cause any imeversible heatth effects
within 30 minutes. For this draft technical standard, thersfare,
respirators have been selecied on the basis of the assigned
proteclion factor afforded by each device. However, for some
paniculiate substances for which no evidence of an IDLH exists,
the determination of aflowable respiratory protection based on
protection factors may result in the assignment of respirators for
cancentratians that are not likedy to be sncountered in the
occupational environmant Therefore, for all zuch particulats
substences it has been arbitrarily determined that onty the "most
protective” respirators are permitted for use in concentrations

excasding 500 x tha OSHA PEL.
Short-term exposure guidelines .. ............. ... None developed
ACUTE TOXICITY DATA
Animaiorhumandata .......................... None relevant for use in determining the revised (IDLH.

Revised IDLH:; 25 mg/m® (Cristobalite & Tridymite); 50 mg/m* (Quartz & Tripell)

Basis for revised IDLH: The svailable toxicological data contain no evidence that an acute sxposure to a high
concantration of crysalline silica woukl impede sscape or cause any imsversible heaith affects within 30 minutes.
Howeaver, the revised IDLHs for crystalline silica are 25 mg/m® for Cristobalite and Tridymite and 50 mg/m® for Quartz and
Tripeli, basad on being 500 times the 1588 OSHA PELSs of 0.05 mg/m® and 0.1 mg/m?, respectivety {500 s an assigned
protection factor for reapirators and was used arbitrarity during the Standards Completion Program for deciding when the
"most protective” respiraiors should be used for particuiates). [Note: NIOSH recommends that the “most protective”
raspirators be wom for all varieting of crystalline silica at cancentrations above 25 mg/m* ]
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Silver (metal dust and soluble compounds, as Ag)

CASnumber ....... ... ... . ... .. . T440-22-4 (Metal)
NIOSHREL ... ... . ... . ... . . . ... 0.0% mg/m* TWA
CurrentOSHAPEL ............................. 0.01 mg/m?® TWA
1888 OSHAPEL ............. ... ... i Same as curment PEL

.......................... Metal: 0.1 mg/m® TWA,
Solubla compounds: 0.01 mg/m® TWA

Descriptioncfsubstance . .. ............_........ Varies
Orginal (SCPJIDLH* . . .. ... .. ... ... ... . .. ... No Evidence [*Note: "Effective” IDLH = 20 mg Ag/m® — see

discussion betow.]

Basis fororiginal (SCPYIDLH . ... ............... The available toxicological data contain no evidance that an

acuts axposure by inhalation to silver metal or the soluble
compounds of sitver could impede sscape. For this draft
technical standard, therefors, respirators have been sslecied on
the basis of the assigned protection factor afforded by each
device up to 2,000 x the OSHA PEL of 0.01 mg Ag/m? {i.e.,

20 mg Ag/m¥); only the “maost protective” respirators are
permitted for usa in concentrations exceeding 20 mg Ag/mr.

Short-term sxposure guidelines .. __ ... ... _....... None developed
ACUTE TOXICITY DATA
Lethal doss data:
LDg Lo,
Spacies _ Referwnce Routs | (mgMg) | (mpMg) Adjusted LD Derived velus
AgNO,
Rabbit Flury and Zernik 1§35 cral | ----- BGD 3,556 mg Ag/m* 356 mg Ag/e®
=] Flury end Zemmik 193S oral | e=--- 20 4% mg Ag/fm? E.9 mg Ag/m’
Ag,C
Rat Smyth et al. 1869 oral 2,820 ] === 18,385 mg Ag/m*| 1,839 g Ag/m’
Humandata ... .......... ... ... ccciiiiioon {t has been reported that 28 ma/Mg is the probabis lethal dose

[Arena 1970}. [Note: A dose of 28 mg/g is equivalent to a
70-kg worker being axposad 1o 135 mg/m? for 30 minutes,
assuming a breathing rate of 50 liters per minute and 100%
absorption.]

Revised IDLH: 10 mg Agin?®

Basis for revised IDLH: No inhalation toxicity data are evailable on which to base an IDLH for silver (metal dust and
soluble compourxds). Therefore, the revisad IDLH for silver (metal dust and soluble compounds) is 10 mg Ag/nt® based on
acute omal toxicity data in humans [Arena 1870] and animals [Flury snd Zemik 1935].

REFERENCES:

1.

Arena JM [16870]. Poisoning; toxioology, symptoms, treatments. 2nd od. Springfieid, IL: C.C. Thomas, 273.

2. Flury F, Zemik F [1835]. Zusammensialiung der toxischen und letalen dosen fir die gebr@uchlichsten gifte und

versuchstiere. Abder Hand Biol Arbeitsmathod 4:1289-1422 (in German).

3. Smyth HF Jr, Carpenter CP, Weii C5, Po2zani UC, Striegel JA, Nycum JS [1888]. Range-finding toxicity data: list VII.

Am ind Hyg Assoc J 30(5):4T0-476.
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Soapstone

CASnumber ............... e none assigned

NIQSHREL ...........0oiiieiiiiii s 6 mg/m® {tolal dust) TWA, 3 mg/m® {respirable) TWA

Current OSHAPEL ............................. 20 mppcf TWA

1989 OSHAPEL ... ... ... ... i 6 mg/m? (tolal dust) TWA, 3 mg/m’ (respirable dust) TWA

199349 ACGIHTLY ... ... ... . c.oeeeio. ... 6 mg/m® {total dust) TWA, 3 mg/m? {respirable dust) TWA

Description ofsubstance . . ...................... Odoriess, white—gray powder.

I Noncombustible Solid

Orginai (SCP}IDLM™ . . ............ . ... ... .... No Evidence [*Note: "Effective” 1DLH = 10,000 mppcf —~ see
discussion balow.]

Basis for original (SCP}IDLH .................... The available toxicologicai data contain no evidence that an

acute exposure to a high concentration of scapstone would
impede ascape or cause any imeversible health effects within

30 minutas, The toxic effects of talc that are described in the
literature result from chronic exposures to this substance. Talc
is a major constituent of soapstona {Miller and Sayers 1641 as
cited by ACGIH 1871]. For this draft lechnicai standard,
therafore, respirators have been salected on the basis of the
assigned protection factor afforded by each device, However,
for some particutata substancss for which no evidenca of an
IDLH exists, the determination of aliowabla respiratory protection
based on protection factors may result in the assipnment of
respirators for concantrations that are not likaly to bs
sncounteced in the occupationai snvironmeant. Tharefore, for alf
such particulate substences it has besn arbilrarily determined
that only the “moat protective” respirators are permitted for use in
concantrations axceeding 500 x the OSHA PEL (500 x 20 mppef

is 10,000 mppeh).
Short-tarm sxposure guicelines .................. None deveioped
ACUTE TOXICITY DATA
Animalorhumandata .......................... None relevant for use in determining the revised IDLH.

Revised IOLH: 3,000 mg/m?*

Basis for revised IDLH: The available toxicological data contain no evidence that an acute exposure to a high
concentration of apapstone would impede escape or cause any imeversible health effects within 30 minutes. However,
ihe revised IDLH for soapstone is 3,000 mg/m® based on being 500 timea the NIOSH REL of 6 mg/m® (500 is an assigned
protection factar for respirators and was used arbitrarily during the Stendards Completion Program for deciding when the
“most protective” respirators should be used for particulates).

REFERENCES:
1. ACGIH [1971]. Soapsione. In: Documentation of the threshold limit values for subatances in workroom air. 3rd ad,

Cincinnati, OH: American Conferanca of Gevernmental Industrial Hygienists, p. 232.
2. Miller JW, Sayers RR [1541]. The responsa of peritoneal lissue to industrial dusts. Public Health Rep 55(1):264-272.
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Sodium fluoroacetate

CASnumber ...... .......... 0.0t 82-74-8

NIOSHREL ......... ... s 0.05 mg/m® TWA, 0.15 mg/m* STEL [skin)

Curremt OSHAPEL ............................. £.05 mg/m* TWA [skin]

198908SHAPEL ....... ... ... ... ... ... ...... £.05 mg/m® TWA, 0.15 mg/m’ STEL [skin}

198318 ACGIHTLY .......................... 0.05 mp/m* TWA, 0.15 mg/m* STEL [skin]

Description ofsubstance . . _................_.... Flufty, coloriess to white (sometimes dyed black), odoriess
porwdar.

0 Noncombustible Solid

Orginal (SCPYIDLH _...............c.ccoinunn... 5 mg/m?

Bauis fororiginal (SCR)IDLH . ... ... ............ The chosen IDLH is based on the statement by Deichmann and

Gaerarde [1969] that the probable lethal oral dose for an adufl s

50 mg. No data on acule inhalation taxicity ame available on

which to base the IDLH for this highly toxic compound.
Short-tsrm exposure guidelines . ................. None devsloped

ACUTE TOXICITY DATA

Lethal dose data:

Speciss Refersnce Routs Derived value
Rat Lehman 1951 cral 1.2 mg/m
Rabbit McIlroy 1982 oral 0.24 mg/m*
Rat Ward 19546 aral 0.07 eg/m
G. pig Ward 1546 oral 0.21 mg/m*
House Yakkyoku 1577 oral 0.¢7 mg/m’
Humandata ......... ... ... ... iiniiiinn... The probable oral lathal dose has been reported to be 50 mg

[Deichmann and Gerarde 1868], [Note: An oral dose of 50 mg
in equivalent to a worker being exposed to about 30 mg/m? for
0 minutes, assuming a breathing rate of 50 litars per minute
and 100% absorption.]

Revised IDLH: 2.5 mg/m®

Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for sodium fluoroacetate.
Thersfore, the revised IDLH for sodium fluorcacatate is 2.5 mg/m? based on scute oral toxicity data in humans
[Deichmann and Gerarde 1968}

REFERENCES:

1. Deichmann WB, Gerarde HW [1966]. Sodium flucroacetate {1080). In: Taxicology of drugs and chemicals. New York,
NY: Acacemic Press, Inc., p. 542

2. Labwnan AJ[1851]. Chemicals in foods: a report to the Association of Food and drug Officiale on curmend developments.
Part II. Pesticides. Section |. Introduction. O Bulletin Assoc Food Drug Off U.S. 15(4):122-123,

3. Mcliroy JC [1882]. The sensitivity of Australian animals to 1080 poison. 1l. Marsupial and euthsrian herbivores.
Australian Wikdiite Research 0:487-503,

4. Ward JC [1948]. Rodam control with 1080, ANTU, and other war-developed toxic sgents. Am J Public Heath Nations
Haalth 386:1427-1431.

5. Yakkyoku (Pharmecy} [1877); 28(3):320-338 (in Japenese).
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Sodium hydroxide

CASnumber ............... e 1310-73-2

NIOSHREL ......... ... . ... . iiiiiinnnin.. 2 mg/m? CEILING

CummentOSHAPEL ................cooiiiuve.. 2 mg/m® TWA

1988 QOSHAPEL ... ... ... ... ... 2 mg/m? CEILING

1993- 1394 ACGIH ....... et 2 mgi/m? CEILING

Descriptionofsubstance . ... ... ................. Colorless 1o white, odorlass sofid (fakes, beada, granular formy).
- Noncombustible Saiid

Orginal {SCPYIDLH ........................... 250 mg/m?*

Basis fororiginal (SCPYIOLH ... ... . .......... No data on acuts inhalation toxicity are available on which to

basae the IDLH for sodium bydroxide, The chosen 1DLH,
therefore, has been estimatad from the mouse intraperitoneal
LD, of 40 mg/kg [Nofre et al. 1663 cited by NIQSH 1974).

Existing short-term exposure guidelines . .......... Nationai Resaarch Council [NRC 1884] Emergency Exposure

Guidance Levels (EEGLs):

10-minute EEGL: 2 mg/m®
a0-minute EEGL: 2 mg/m’
B0-minute EEGL: 2 mg/m?®

ACUTE TOXICITY DATA
Lethal doss data:
LDy Lo,

Species Refersnce Routs | {mg/kg) } {mg/kg) Adjustad LD Derived value
Rabbit Fazekas 13317 oral | ----- 540 3,500 mg/m’ 350 mg/m?
Mouse Nofre et al. 1963 i.p. &®@0 | ----- 280 mg/m’ 28 mg/m’

Humandate ... ..........ccoiii it Workplaca concentrations ranging from 2 {0 B mg/m® have bean

associated with imtation of the mspiratory system [Ott et al.
1677,

Reviged IDLH: 10 mg/m?

Basbs for revised IDLH: The revisaed IDLH for sodium hydroxide is 10 mg/m? based on acule inhatation toxicity data in
workers [Ott et al. 1977). This may bs a consarvalive valus due to the lack of relavant acute toxicity data for workers
_axpasad lo concentrations above B mgint®,

REFERENWCES:

1.
2.

Fazekas JG {1837]. Die verinderungen des blutchemismus bel axperimentelier laugenvergiftung. Arch Exp Pathol
Pharmakol 184:587-804 (in German),

NIOSH [1874]. WB49000. Sodium hydroxide. [n: The toxic substances st 1974 ed. Rockville, MD: L5, Department
of Health, Education, and Waetfare, Public Health Service, Cener for Dissase Control, National institute for Occupational
Safety and Health, CHEW (NIOSH) Publication No. 74-134, p. 721,

Nofre C, Dufour H, Cier A [1883]. Toxicita genergie compares des anions mineraux chaz la sowis. In: Comp Rend
Hebdom {Juillet 17, 18683), pp. 781-704 (in French). [From NIOSH [1874]. WE48000. Sodium hydroxide. In: The toxic
subatances list, 1974 od. Rockville, MD: L.5. Department of Health, Education, and Weltare, Public Health Servics,
Center for Disesase Control, National Institute for Octupational Sefely and Health, DHEW (NIQSH) Publication No.
T4-134, p. T21]

NRC [1884]. Emergency and cortinuous exposura limits for selectad airborme contaminants. Vol. 2. ‘Washington, DC:
Natiopal Academy Prass, Committes on Toxicology, Board on Toxicology and Environmental Health Hazarda,
Commission on Life Sciences, National Ressarch Council, pp. 87-84.

Ot MG, Gordon HL, Schneider EJ [1877). Mortality among empleyees chronically exposed to caustic dust. J Ocoup
Med F7:813-8186.
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Stibine

CASnumber ................ ... .. ... ... 7803-52-3
NIOSHREL ......... ... .. 0.1 ppm (0.5 mg/m™) TWA
Current OSHAPEL ....... ... unnnn... 0.1 ppm (0.5 mg/m®) TWA
{EBS OSHAPEL ....... ... ... .ccuniiiiinannn., Same as cuent PEL
1993198 ACGIHTLY ... .. ... ... ... . ....... 0.1 ppm {0.51 mg/m™ TWA
Description ofsubstance ........................ Colorless gas with a disagreeable odor like hydrogen sulfide.
LEL i Unknown
Originaf (SCPIIDLM ..........c.vvniienanaannns 40 ppm
Basls fororiginaf {SCP)IDLH .................... The chosen IDLH is based on the staiement by AlHA [1860] that
exposure of dogs and cats to 40 to 45 ppm for 1 hour has proven
dangerous [Webster 1B46).
Short-term exposure guidelines _................. None deveaioped
ACUTE TOXICITY DATA
Lethal concentration data:
LCy 1c., Adjusted 0.5-hr Derivad
Species Refersnce {ppm} {ppm} Time LC (CF) value
House Browning 2%¢: | ----- 100 1 hr 125 ppm {1.25%} 13 ppm
G. pig Browning 1% 0000 ] ----- 52 1 hr 115 ppm {1.25} 12 ppm
Browning 1961 0000 | ---s. 40 1 hr 5¢ ppm {1.25} 5 ppe
Otheranimatdata ... ... ... ... ... ... ... ....... it has been reported that exposure of dogs and cats to 40 to
45 ppmn for 1 hour has proven dangerous [Webster 19465].
Humandsta ............... ... ... .., None relevant for use in determining the revised IDLH.

Revised IDLH: 5 ppm

Basls for revised IDLH: The revised [DLH for stibine is 5 ppm based on acute inhalation toxicity data in animais
[Browning 1961].

REFERENCES:
1. AMHA[19€0]. Stibine. In: Hygienic guide series. Am ind Hyg Assoc J 27:528-530,

2. Browning E [1961]. Toxicity of industrial metais. London, England: Butterworths, p. 30.
3. Webster SH {1548]. Voiatile hydrides of toxicological importance, J ind Hyg Toxicol 25:167-182,
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Stoddard solvent

CASnumber ............... e e 8052-41-3

NIOSHREL .......... ... ... ... i o iuunn, ... 350 mg/m® TWA, 1,800 mg/m?® 15-minute CEILING
CurmentOSHAPEL ............................. 2,900 mg/m? (500 ppm} TWA

1988 OSHAPEL ............... ... ...l 525 mg/m? (100 ppm) TWA

19931884 ACGIHTLY ............ .. ........... 525 mg/m’ (100 ppm) TWA

Descriptioncofesubetance . ....................... Colorieas liquid with a kerosene-like odor.

LBl ... e Unknown

Orginal (SCPYIDLH .. ............ ... .. ... ... 29,500 mg/m’

Basle for original (SCP}IDLH .................... The chosan |DLH is based on the statemenis by AIHA [1975] -

that the atmospheric concentration immediately hazardous to life
is probably between 5,000 ppm and 10,000 ppm when high
temperature or other factors make these concentrations
attaineble, and exposure to levels approaching 5,000 ppm
should be avoided [Recior et al. 1968]. [Note: A concentration
of 5,000 ppm is equivalent to about 28.500 mg/m® assuming an
approximate molecular weight of 144 for Stoddard solvent.]
Short-term sxposure guidelines ... ... ... ... ... .. None

ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.3-hr Derived valua
Spacies Refarence " LCy LC., Time LC (CF}
Rat Carpenter et al. 1975 | LC,: 8,200 my/m*|  ----- 8 hr 20,500 mg/m' (2.8) 2,080 mg/m’
Amt Vernst et al. 1950 »5,800 mg/m'|]  ----- 4 hr | 11,000 mg/m* (2.0} ] >1,100 mg/m’
cat Vernoct et al. 19%0 | 0 ----- 5,061 mg/m { 7 hr 21,748 eg/m’ {2.4) 2,175 mg/m’
Humandata ............... ... ... ... . It has been reported that the atmospheric concantration

immediately harardous o life is probably betwesn 35,000 and
10,000 ppm when high temperature or other factors make thess
concentrations attainable and exposure to levels approaching
5,000 ppm should be avoided [Rector st al. 1968]. [Note: A
concentration of 5,000 ppm is equivalent to about 28,500 mg/m®
assuming an approximate molecular weight of 144 for Stoddand
solvent.)

Revised IDLH: 20,000 mg/m?

Basis for revised IDLH: The revisad IDLH for Stoddard solvent is 20,000 mg/m? based on acute inhalation toxicity data
in humans [Rector et al. 1968].

REFERENCES:

1. AlHA [1975]. Stodderd solvent In: Hygienic guide seres. Am Ind Hyg Assoc J 36:553-558.

2. Carpenier CP, Kinkead ER, Geary DL Jr, Sullivan LJ, King JM [1875]. Petroleum hydrocarbon toxicity studiea.
). Animal and human responss o vapors of sioddard solven!. Toxicol Appl Pharmaecol 32:282-297.
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Strychnine

CASnumber ... ... .. ... e, 57-24.9

MIOSHREL ........... . i, 0.15 mp/im? TWA

CurremtQSHAPEL ... .. ......... ... ... .cco.... 0.15 mg/m® TWA

1989 0SHAPEL ...... ... . ... .. i Same as curment PEL

1993194 ACGIHTLY ... ... ... iiiiireeren 0.15 mg/m® TWA

Descriptionofsubetance .. ... ................... Colorless to white, odorless, crystalline aolid.

LB . e e e Unknowrn

Orginal {SCPYIDLH ......... ... .o, 3 mg/m®

Basis fororiginal (SCPYIDLH . ................... No data on acute inhalation toxicity are available on which o

base the IDLH for strychnine. The chosen [DLH, therafore, has
been estimated from the stetemant by Gleason et al. [19685] that
30 mg by the oral route is usually a threat to an adult's Ife

{(Witlhaus 1911].
Short-term exposure guidelines ... ............... None devaioped
ACUTE TOXICITY DATA
Latha! doss data:
LDy LD,

Species Refersnce Routs | (mgkg) | (mg/kg) Adjusted LD Derived value
Rabbit Flury and Zernik 1933 cral | --<-- [+ 3 4.2 mg/m? 0.4 og/at
Dog wMorailion and Pinault 1%78 oral 0.5 | ----- 3.5 mg/m? 0.4 mg/mt
cat Moraillen and Pinault 1878 oral 0.5 [ seee- 3.5 mg/mt 0.4 mg/m*
Mouse Prasad et al. 1381 oral FEE Y 14 mg/m 1.4 mg/m?
Rat Spector 1956 oral 16 ] eeee- 112 g /m? 11 g /!
Rat Ward and Crabtree 1%42 oral 2.358 | ----- 17T mg/m 1.7 og/m?
Humandats ... ..........c it It has been reportad that the probable lethal oral dose is 1.5 fo

2 mg/kg (Gossalin et al. 1684). [Note: An oral dose of 1.5 1o

2 mg/kg is equivalent to & 70-kg worker being exposed to 70 to
83 mg/m? for 30 minutes assuming a 50 ier per minute
breathing rate and 100% abaorption.]

Revised iDLH: 3 mg/m? [Unchanged]

Basis for revised IDLH: Ne inhalation toxicity data are available on which to base an IDLH for strychnine. However,
based on acute ora! toxicity data in humans [Gossalin et al. 1684}, the original IDLH for strychnine {3 mg/m®) is not being
revised at this time.
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Styrene

CASnumber ............... e 100-42-5

NIOSHREL .........ooiiiiininiaiiiinnnn, 50 ppm (215 mg/m®) TWA, 100 ppm {425 mg/m™ STEL
CurremtOSHAPEL ... ...............c.c....o... 100 ppm TWA, 200 ppm CEILING,

600 ppm S-minute MAXIMUM PEAK IN ANY 3 HOURS
1989 08HAPEL .............ccviiiieiiinnannn, 50 ppm (215 mg/m®) TWA, 100 ppm (425 mg/m®) STEL
1993188 ACGIHTLY _.............ooveiinn.... 50 ppmn (213 mg/imY) TWA,

100 ppm (426 mg/m™) CEILING {skin}
Descriptionofsubstance ... ......_.............. Caloriess to ysliow, oily liquid with a sweet, floral odor.
[0 0.9% {10% LEL, 960 ppm)
Original (S8CPYIDLH ...... ... ... ... .. c..o... 5,000 ppm
Basis for original {SCP)IDLH . ................... The chosen iDLH is based on the statement by Patty {1983) that

rats and guinea pigs exposed lo 5,000 ppm become
unconscious within 1 hour [Spencer el al, 1542).

Short-tsrm exposure Quidelines .................. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LE.. Adjusted 0.5-hr Derived
Spaciss Refsranca {ppm) {ppm} Time LC (CF) value
Mouse Izmerov et al. 1982 2,194 | --en- 4 hr 4,396 ppm {2.0]) 439 ppm
Human Leafaux 1578 00| e=--- 10,000 30 min 10,000 ppm (1.0) 1,000 ppm
G. pig Spencer et al. 1542 | ee--- 2,771 14 hr 8,314 ppm (1.0) 831 ppm
Rat Tiuncv et al. 1982 5,543 | ----- 4 hr 11,085 ppm (2.0} 1,109 ppm
Otherenimaldata . .. ........................... RDy, {mouse), 980 ppm [Alane 16881].
Otherhumandate ... ... .. ... ..., couurrin.inn. Volumeers exposed o 376 ppm for up to 7 hours experisnced

unpleasant subjective symptoma and objactive signs of
neurclogic impaiment [Stewart ot al. 1868]). Drowsinesa,
nausea, headache, fatigue, and dizziness have been reported in.
workers sxposad lo 200 to 700 ppm [AHA 1958].

Revised IDLH: 700 ppm
Bagsie for revissed IDLH: The revised IDLH for styrene is TO0 ppm based on acute inhalation toxicity data in humans
AlHA 1850; Stewarl st al. 1968).

REFERENCES:
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AlHA [1959). Styrens monomat. In: Hygienic guide saries. Akron, OH: American Industrisl Hygiens Association,
Alare Y [1581]. Dose-response snalysis in animal studies: prediction of human responses. Environ Hearth Perspect
42:9-13.

{zmarov NF, Senotaky IV, Sidorov KK [1862]. Toxicomatric parameters of industrial toxic chemicals undsr single
exposurs. Moscow, Russin: Centre of imernational Projects, GKNT, p. 108,

Lefaux R [1678). Practical toxicology of plastics. Cleveland, OM: Chemical Rubber Co., p. T7.

Patty FA, od. [1963]. Industrial hygiene and toxicology. 2nd rev. od. Yol. Il. Toxicology. New York, NY: Imterscience
Publishers, Inc., p. 1230.

Spencer HC, Irish DD, Adams EM, Rowe VK [1542). The response of laboratory animals to monomeric styrene. J ind
Hyg Toxicol 24{10):295-208.

Stewart RD, Dodd HC, Baretts ED, Schaffor AW [1866]. Human exposure o styrsne vapor. Arch Environ Haalth
16:656-562.

Tiunov LA, Zhuvov VG, st al. (1882]. Toxicity of sutfothreenaphtilenfurans. Gig Tr Prof Zabol 28(8):53-%58 (in Russian).
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Sulfur dioxide

CASNuUmMber ... ... 7446-05-5

NIOSHREL ......coiiiiin ittt 2 ppm {5 mg/m%) TWA, 5 ppm (13 mg/m* STEL

Curremt OSHAPEL ............................. 5 ppm {13 mg/m) TWA

19890SHAPEL ... ... vviiniiin ., 2 ppm (5 mg/m®) TWA, 5 ppm {13 mg/m® STEL

18831884 ACGIHTLY ... ... ... ............. 2 ppm {5.2 mg/m® TWA, 5 ppm {13 mg/m®) STEL
Descriptionofsubstance . ... .. ... ............. Colorless gas with a characteristic, irritating, pungent odor.

LEL . . e e Nonflammable Gas

Orginal (SCPYIDLM . ..... ... ... ... ... ... 100 ppm

Basls fororiginal (SCP}IDLH .. _................. The chosan IDLH is based on the statement by AIRA {1955] that

50 to 100 ppm is considersd the maximum concentration for
expasures of 0.5 to 1 hour [Henderson and Haggard 1543} With
regard to the etmospheric concentration immediatety hazardous
to fife, AlHA [1955] reported that 400 to 500 ppm is considered
dangerous for even short periods of exposune [Handerson and
Haggard 1943 and that exposure o unendurable concentrations
is not necassarnly hazardous if escape is made within & few
minutes.

Exlisting short-term sxposure guidelines ....... ... National Research Council {NRC 1884] Emergency Exposure
Guidance Levels {EEGLs):

i0-minute EEGL: 30 ppm

30-minute EEGL: 20 ppm

80-minute EEGL: 10 ppm

24-hourEEGL:  S5ppm
ACUTE TOXICITY DATA

Lathal concemtration data:

LCsx LC, Adjustad 0.5-hr Darived
Species Raference {ppm} {ppm} Time LC (CF) . value
Rat Flury and Zermik 1935 = | ----- 993 20 min 864 ppm (¢.B7) 86 ppm
Rat Flury and Zernik 1835 = | »~=--- €11 & hr 1,314 ppm (2.13} 131 ppm
Mouse Filury and Zernik 1938 = | =v--- 264 20 min 665 ppm (0.E7) &7 ppm
Moume Hilado and Machado 1577 31,000 f e---- 3¢ min | 3,000 ppr {1.0) 300 ppm
Rat Xinkead and Binhaus 1584 2,820 | ---a- 1 hr 3,150 ppm {1.25) 315 ppm
Human Shupe e al, 1972 0000 1 cees- 1,600 10 min €30 ppm (C.6%) 6% ppm
Human Tab Blol Per 1933  f eesss 3,000 § min { 1,500 ppm {0.5) 150 ppm
Otheranimaldata .................. ..o RO, {mouse}, 117 ppm [Alarie 1681).
Otherhumancata . ............................. The maximum concantration for expesures of 0.5 to 1 hour is

considerad to be 50 1o 100 ppm [Henderson and Haggard 1843].
Rt has been reported thet 400 to 500 ppm is considered
dangerous for even shon periads of axposurs [Henderson and
Haggard 1643].

Revised iDLH: 100 ppm [Unchanged]
Basis for ravised IDLH: Basad on acula inhalation toxicily data in humans [Henderson and Haggard 1843; Shupe et al.
1972; Tab Biol Per 16833], the originat IDLH for sulfur dioxide (100 ppm) is not being revised at this time.

REFERENCES:
1. AIHA [1955]. Sulfur dioxide. In: Hygienic guide series. Am Ind Hyg Assoc Q 18:332-33).

2. Alarie Y [1881]. Dose-responss analysis in animal studies: prediction of human responses. Environ Health Perspect
42:8-13,
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Sulfur dioxide (continued)

Flury F, Zemik F {1835]. Zusammenstellung der toxischen und tetalen dosen fUr die gebriuchtichsten gifie und
versuchstiere. Abder Hand Biol Arbeitsmethod 4:1289-1422 (in German). [From Back KC, Thomas AA, MacEwen JD
{1972]. Reclassification of materiais fisted as transportation health hazards. Wright-Patterson Air Force Base, OH:
6570th Aerospace Medical Ressarch Labomatory, Report No. TSA-20-72-3, pp. A250 to A251.)

Henderson Y, Haggard HW [1843]. Noxious gases. 2nd ed. New York, NY: Reinhold Publishing Corporation, p. 131,
Hilado CJ, Machado AM [1977). Effect of sulfur dioxide on Swiss albino mice. J Combuation Toxicol 4:238-244.
Kinkead ER, Einhaus RL [1984]). Acute toxicity of thionyl chioride vapor for rats. Wright-Patierson Air Force Base, OH:
Aijr Force Systems Command, Air Force Asrospace Medical Division, Asrospace Medical Research Laboratory,
Technical Report AFAMRL-TR-84-068.

NRC [1984]. Emergency and continuous exposure limits for sslectad airborme contaminants. Val. 2. Washington, DC:
National Academy Prass, Commitiee on Toxicology, Board on Toxicology and Environmental Hesatth Hazards,
Commission on Life Sciences, National Research Council, pp. 95102

Shupa JL, Olson AE, Sharma RP {1972). Fiuoride toxicity in domastic and witd animals. Clin Toxicol 5185-213.

Tab Biol Per [1933]; 3:231 (in German).
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Sulfuric acid

CASNUMbEr ..... ... ... ... ... . 76864-83-9

NIOSHREL ........... ... ... it iiiiiiinnnn 1 mg/m® TWA

CurrentOSHAPEL ............................. 1 mg/m® TWA

1888 OBHAPEL ............ ..., ... e Same as cument PEL

19831984 ACGIHTLY ... ... ... ... ... 1 mg/m® TWA, 3 mg/m?® STEL

Descriptionofsubstance . ............. ......... Colorless to dark-brown, oily, odorleas liquid.

LEL .. i e s Noncombustible Liquid

Orginal (SCPYIDLH ............................ 80 mg/m®

Basis for original (SCPJIDLH .................... The chosan IDLH is based on the statement by ACGIH [1871]
thet guinea pigs died aftar 2,75 hours of exposure at 87 mg/m®
[Treon et al. 1850].

Existing short-tarm sxposurs guidelines ... ........ National Research Council [NRC 1984] Emergency Exposure
Guidance Levels (EEGLs):

10-minute EEGL: 5 mg/m?

30-minute EEGL: 2 mg/m?®

80-minuts EEGL: 1 mg/m?
ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derived
Species Refersnce LCe LC,, Time LC (CF) value
G. pig Amdur et al. 1952a 50 mg/m'| ~-=-- ] hr| 125 mg/m* (2.5) 1) mg/e?
Rat Izmeroy et al. 1382 510 mg/m' | e---- 2 hr | 816 mg/m' (1.6) 82 mg/m’
Mouse Izmerov =t al, 1982 320 mg/m*}  ----- 2 hr| 512 mg/m* (1.£] 51 mg/m
G. pig Raule 1954 18 mg/m | ----- ? ? T
G. pig Treon &t al. 1850 ] ev--- 87 mg/e’ | 2.7 hr}] 154 mg/m* {1.77) 15 mg/m’

Lathal doss deta:

LDy Lo,
Specive Raference Routs | (mg/kg) | (mgkg) Adjusted LD Derived value
Rat Smyth er al. 19€9 ocral 2,140 | -=-=-- 14,980 wy/m' 1,490 wy/m
Humandats .................... e in sxposures of 5 to 15 minutes, some volunteers found 5 mg/m?

to be very objectionable, while gthers found il less 30 [Amdur &1
al. 1852b]. The Isthal oral dose has bean repored to be

135 mg/kg [Arena 1870]. [Note: An oral dose of 135 mg/kg is
equivalent to a worker being sxposed to about 8,300 mg/m? for
30 minutes, sssuming & breathing rate of 50 lilers per minute
and 100% absorption.]

Revised IDLH: 15 mg/m®

Basls for revisad IDLH: The revised IDLH for sulfuric scid is 13 mg/m® based on acute inhalation toxicity dets in humans
[Amdur et al. 1852b] and snimals [Amdur &t al. 1852e; Treon 1 al. 1850}, This may be a conservative value due o the
fack of rejevant acute toxicity data for workers exposed to concentrations above § mg/m’.

REFERENCES:

1. ACGIH [1671]. Suluric acid. In: Documantation of the threshold limit values for substances in workroom air. 3rd ed.
Cincinnati, OM: Amarican Conference of Govemmental Industrial Hygienists, pp. 230-240.

2. Amdur MO, Schulz RZ, Drinker P [1852a]. Toxicity of sulfuric acid mist to guinea pige. AMA Arch ind Hyg Occup Med
5:318-328.
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Sulfuric acid {continued)
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. Arena IM[1970]. Poiscning, toxicology, symptoms, treatments. 2nd ed. Springfieid, IL: C.C. Thomas, p. 73.
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exposure. Moscow, Russia: Centre of International Projacts, GKNT, p. 107.
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Am Ind Hyg Assoc J 3(5):470-478.

. Treon JF, Dutre FR, Cappet J, Sigmon H, Younker W [1950]. Toxicity of sulfuric acid mist. AMA Arch ind Hyg Sccup
Med 2:716-734. .



Sulfur monochloride

CASnumber ... ... ........ ... ... ... ........ 10025-57-9

MIOSHREL ........ ... it 1 ppm {8 mg/m*) CEILING

Current OSHAPEL ............................. 1 ppm {6 mg/m"} TWA

1989 OSHAPEL ... ... 1 ppm {& mg/m?) CEILING

1993188 ACGIMTLY . ......................... 1 ppm {5.5 mg/m”) CEILING

Descriptionofsubetance . . .. .................... Light-amber to yellow-red, oily liquid with a pungent, nauseating,
irritating odor.

LEL . Unknown

Original {SCPYIDLH ............................ 10 ppm

Basis fororiginal {SCP}IDLH ... ................. Very iittle data are available on which to base the I1DLH for sutfur

monochioride. The chosen 1DLH has been estimated from the
siatament by ACGIH [1971] that 12 ppm for 15 minutes was
tolerated by cats, but four times that concantration, alse for

15 minutes, could lead to death after a few days {Flury and
Zarnik 1931). No othar useful data are available on which to

base the [DLH.
Shortterm exposure guidelines .. ... ... ... .. .. .. None deveioped
ACUTE TOXICITY DATA
Lethal concantration data:
_ Ll LG, Adjusted 0.8-hr Detived
Specins Reference {ppm) {ppm} Time LC (CF) value
Mouse Fiury and Zernik 31933 = | @ ----- 150 1 min 4% ppm {0.32) 4.8 pp=
Cat Handerson and Haggard 19432 LCio: 6O} ----- 1% min 47 ppam {0.79) ¢.7 ppm
Otheranimatdata .............................. It has besn reported that cats have tolerated 15-minute
axpoaures to 12 ppm, while 48 ppm could lead to death afler &
ferwr days [Flury and Zemik 1931).

Humandats .......................ciiiiniiinn.. None relevant for usa in determining the revised [DLH.

Revised IDLH: 5 ppm
Bauis for revised IDLH: The revised [DLH for sulur monochloride is 5 ppm based on scute inhalstion toxicity data in
animais {Flury and Zemnik 1821; Hendersan and Haggard 1843].

REFERENCES:

1. ACGIH {1971]. Sulfur monochlaride. In: Documantation of the threshold limit values for substances in workroom air.
3rd ed. Cincinnati, OH: American Cornference of Govemmentat Industrial Hygienists, pp. 240-241.

2. Flury F, Zemik F [1834]. Schidliche gase dimpfe, nabe!, much- und staubarten. Berlin, Germany: Verlag von Julius
Springer, pp. 146-147 (in German}.

3. Menderson Y, Haggard HW [1643]. Naxious gases. Ind . New York, NY: Reinhold Publishing Corporation, p. 130.




Sulfur pentafluoride

CASnumber .......... ... .. ... 5714-22.7

NIOSHREL ............... e 0.0t ppm (0.1 mg/m® CEILING

CurrentOSHAPEL ............................. 0.025 ppm {0.25 mg/m") TWA,

1989 OSHAPEL .......... ... . ... . ..., 0.01 ppm (0.1 mg/m?} CEILING

10934984 ACGIHTLY ... ... ............ 0., 0.01 ppm (0.1 mg/m%) CEILING

Descriptionofsubetance .. .. .................... Colorises liquid or gas (above B4+F) with an odor like sulfur
dioxide.

LEL .. e Noncombustible Liquid/Nonflammable Gas

Orginal (SCPYIDLH .. ... ... ... .. ... ... ....... 1ppm

Bavis for original (SCP}IDLH .................... The chosen IDLH is baged on the statament by ACGIH [1871]

that a 1-hour exposum to 1 ppm caused severs congestion of
tha lungs of rets [Greenberg and Lester 1850]. According to
ACGIH [1971), sutfur pentafluoride is more toxic than phosgene;
the TLV of 0.025 ppm for sulfur pentafluariie reflacts its greater
toxicity in comparison with phosgene. The chosen 10LH also
reflects the greater toxicity of sulfur pentaflucride in comparison
with phosgene, which has an IDLH of 2 ppm.

Short-tarm exposure guidelines . ... ... .. ... .. .. None developed

ACUTE TOXICITY DATA

Lathal concentration data:

Adjusted 0.5-he Dertved
Species Referencs LCy LC. Time LC {CF} vaiue

Rat NDRC 1946 2,000 mg/m'} ----- 10 min | 13¢ ppm (0.8%) 13 ppm
House HDRC 1944 1,000 mg/m'] ----- 1% min 66 ppm {0,639} 6.6 ppm
Rabbit WDRC 1946 4,000 mg/m! | ce=w- 10 min 262 ppm {0.69) 2%  ppm
G. pig NDRC 1348 4,000 mg/m' | -ewas 10 min 262 ppm {0.6%9) 26 PP®
Deg NDRC 1946 4,000 mg/m* | ----- 10 min 262 ppm (0_£9) 26  ppm
Otheranimaldata .................coiiiiinan.. It has been reported that exposure for 1 hour at 10 ppm caysed

multiple diffuse hemamrhagic lesions in the [ungs of rats, one

hour at 1 ppm caused savers congeation of the lungs, and 1

hour at 0.1 ppm hed no effect [Greenberg and Leater 1950Q).
Mumandasta ... .. ......... ... .. i i None relevant for use in determining the revised IDLH.

Revised IOLH: 1 ppm [Unchanged]

Basis for revised IDLH: Based on acute inhalation toxicity dats in animals {Greenberg and Leater 1850], the original
IDLH for autfur pentafiuoride {1 ppm} ia not baing revised at this time.

REFERENCES:

1. ACGIH [1871]. Sultur pentafiucride. In: Documentation of the thrashold limit values for substancas in workroom air. g
eod. Cincinnall, OH: American Conference of Govemmental industrial Hygienists, p. 241.

2. Greenberg LA, Lester G [1950]. The toxicity of sulfur pentafiuoride. AMA Arch Ind Hyg Occup Mad 2:350-352,

3. NDRC [1848]. Summary technical report of division B, NDRC. Vol 1. Chemical warfare sgents and related chemical
problems. Parts HI. Washington, DC: National Defenca Ressarch Commities, pp. 1-385.
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Sulfuryi fluoride

CASnuUmMber ... ... ... .. .. i 2685-79-8

NIOSHREL ........... ... i, 5 ppm (20 mgym®) TWA, 10 ppm {40 mg/m® STEL

Current OSHAPEL ... .......................... 5 ppm (20 mg/m’) TWA

1988 OSHAPEL ...........0.ooiiirvnnnnannn. 5 ppm (20 mg/m®) TWA, 10 ppm (40 mg/m®) STEL
16931984 ACGIHTLY ... ... ................... 5 ppm (21 my/m® TWA, 10 ppm (42 mgim?) STEL
Descriptionofsubstance . . ...................... Coloriess, odortess gas.

T Nonflammabie Gas

Orginal {(SCPYIDLH . ... ... ... ... .............. 1,000 ppm

Basls fororginal {SCP}IDLH ... ............... The chosen IDLH is based on the report by Taxay [1B68] that

loss than 5% mortality resulied from sxposure of animals for
3 hours to 1,000 ppm,

Short-term exposure guidelines .. ................ None deveslopad

ACUTE TOXICITY DATA

Lethal concantration data:

LCq LC,., Adjusted 0.5-hr Dartved
Species Refsrence {ppm} {ppm} Time LC (CF} vaius
Rat Wicechke ot al. 1986 31 | === 4 hr 1,982 ppm (2.0} 158 ppm
Mouse Truhaut et al. 1%73y ] ----- 1,200 1 hr 1,500 ppm {1.25} 150 ppem
Rabbit Truhaut et al. 1873 | ----- 5,000 1 hr {6,250 ppm (1.25} 625 ppm
Otheranimaldata . ... ........._............... It has been reported that less than 5% mortality resulted from
exposura for 3 houry to 1,000 ppm [Taxay 1968].
Humandats ................. ... ... .ccciireenn.. None relevant for use in determining the revised IDLH.

Revised IDLH: 200 ppm
Basls for revised IDLH: The revised (DLK for sulfuryl fluoride is 200 ppm based on acute inhalation toxicity data in
animats [Nitachike et al. 1886; Truhaut et al. 1973

REFERENCES:

1. Nitschke KD, Albee RR, Mattsaon JL, Miller RR [1886]. Incapacitation and treatment of rats exposed to a lethal dose of
sutfuryl fluoride. Fundam App! Toxicol 7:664-870.

2. Taxay EP [1966]. Vikane inhalation. J Occup Med 5:425-426.

3. Truhaut R, Boudsne C, Cluet JL [1873]. Toxicite de quelques derives gazsux fiuores ef oxyfluores du soufre. Arch Mal
Prof 34(10-11):581-581 (in French).
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CASUMber . ... ... ... ... ... i, 83-76-5

NIOSHREL ................ e, 10 mg/m® TWA

Curmment OSHAPEL ............................. 10 mg/m® TWA

1988 OSHAPEL ..............iviiiinnrnnnnnn. Same as current PEL

19931984 ACGIHTLY ... ... ..., 10 mg.-‘m’ TWA

Descriptionofsubstance . ... ........ ... .. ... ... Coloriess te tan, odorless, crystalline solid.

LEL i e e e Unknown

Orginal (SCPYIDLH" .. ................. ... . uins Unknown [*Note: “Effective” IDLH = 5,000 mg/m? — see
discussion below.]

Basls fororiginal (SCP}IDLH .................... According ta ACGIH {1871], “the toxicity of this compound

appears to be similar to the somewhat better known 2.4-D.
According to Rowe and Hymas [1954], the orat LD,, values faill in
a range of 300 to 1,000 mg/kg fof rats, Mice, guinea pigs, and
rabbits. Chronic exposure is not necessarily more hazardous.
Drill and Hiratzka [1853] found that there wers no deaths among
dogs treated with 2, 5, or 10 mg/kp/day of 2,4.5-T (5 daya/week
for 13 weeks); some deaths occurmed at 20 mg/ky/day. There
are no reports of ilnesa from occupational exposure. [t appears
that the TLY of 10 mg/m? ia justified on the basia of extrapolation
from animal feeding studies and extensive use experience.”
Basad on the toxicological data cited above, 24.5Tis a
relatively nontoxic compound. Because data on acide inhalation
toxicalogy are not availabie for thrs substance and to be
conaistent with the [DLHa selecied for similar, relatively nontoxic
compounds, 5,000 mg/m? {i.e., 500 x the OSHA PEL of

10 mg/m*} has been chosan as the concentration above which
only the "most protective™ respiratars are permitted.

Short-term sxposure guidelines .. ................ None developed
ACUTE TOXICITY DATA
Lathal doss dats:
LD. I"Dl.a

Species Reference Route | (mgMkg} | (mg/kg) Adjusted LD Derived vaiue
a. pig AAPCO 1966 oral 381 | =ee-- 2,687 mg/m 267 mg/m'
Rat Bailey and Wnite 1965 oral 300 | eeee- 2,100 mg/= 210 mg/m
Hamater |[Grant 1979 oral 425 ] --eee 2,975 mg/a? 298 mg/ov
House Senczuk and Pogorzelska 1380 oral 242 | ----- 1,694 og/m 163 mg/m’
Otharanimaidata ............. . ... ..l It has been reported that there wera nc deaths among dogs

treated with 2, 5, or 10 mg/kg/day of 2,4,5-T {5 days/week for 13
vaaks); some deaths occurred et 20 mg/kg/day [Drill and
Hiratzka 1953},
Humandats .............c0iiiiinnrmrnnrvrnnnn None relevant for use in determining the revised 1DLH.

Revised iDLH: 250 mg/m®

Basle for revised IDLH: No inhalstion toxicity data are available on which {0 base an [DLH for 2,4,5-T. Thersfore, the
revised IDLH for 2,4.5-T is 250 mg/m? hased on acute oral toxicity data in animals [AAPCO 1966; Bailey and White 1965;
Grant 1978; Senczuk and Pogorzeiska 1880]. This may be a conssrvative vidue due to the lack of relevant acute
inhalation toxicity data for workers.

REFERENCES:

1. AAPCO [1988]. Pesticide chemicals official compendium. Topeka, KS: Association of American Pesticide Control
Cfficials, (nc, p. 985.



2,4,5-T (continued)

. ACGIH{1871). 2.4,5T (2.4.5 trichlorophanoxyacstic acid). In: Documentation of the threshokd limit values for
substances in workroom air. 3rd ed. Cincinnati, OH: American Conference of Governmental industrial Hygienists,

p. 242,

. Bailey GV, White JL [1965]). Herbicides: a compilation of their physical, chemical, and biclogical proparties. Residue
Reviews 10:97-102.

. Drill VA, Hiratzka T [1953]. Toxicity of 2,4-dichiocrophenoxyacetic acid and 2,4 5-trichlaro-phenoxyacetic acid. AMA Arch
Ind Hyg Occup Med 7:61-87.

. Grant WF [1978]. The genctoxic effects of 2,4 5-7. Mutat Res 65.83-110.

. Rowe VK, Hymas TA [1654]. Summary of toxicological information on 2,4-D and 2.4,5-T type harbuades and an
evajuation of the hazards to livestock associated with their use. Am J Vet Res 15(57).:622-8285.

. Sencruk W, Pogorzelska H [1880]. Budowa chemiczna a toksykodynamiczne wiasciwosd pochodnych kwasow
fenoksykarboksylowych., Reczniki Panstwowego Zakladu Higieny 31(4).373-377 {in Polish).
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Talc

CASnumber ............... e 14807-968-6

MIOSHREL ... ......... .. ..o, 2 mg/m? (respirable dust} TWA

Cumemt OSHAPEL ............................. 20 mppcf TWA

1988 OSMAPEL ............................. .. 2 mg/m? {respirable dust) TWA

1983194 ACGIHTLY ... ...................... 2 mg/m* {respirable duat) TWA

Descriptionofsubstance .. ...................... Odarless, white powder.

O HNoncombustible Solid

Original (SCPYIDLH®* . . ... ... ... ... ... ... ... .... No Evidencs [*Note: “Effective” IDLH = 10,000 mppcf — ses
discussion below.|

Basis for original (SCP)IDLH .................... The available toxicological data contain no evidence that an

acute exposure to @ high concantration of talc would impede
escape or causa any imeversible health effects within

30 minutes. The toxic effects of talc that which are describad in
the literature result from chronic exposuras to this substanca.
For this draft technical standard, therefore, respirators have
been selectad on the basis of the assigned protection factor
afforded by each devics. However, for some particutate
substances for which no evidence of an IDLH exists, the
determination of allowable respiratory protection based on
protection factors may result in the assignment of respirators for
concentrations that are not likely to be encountered in the
occupational environment. Therefora, for all such paricuiate
substancas it has besn arbitrarily determined that onty the "most
protective” respirators ars pamnitted for use in concentrations
exceeding 500 » the OSHA PEL (500 = 20 mppc! is

_ 10,000 mppdl).
Short-tarm expoaure guidelines .. ... ... .. ... ... None developed
ACUTE TOXICITY DATA
Animal orbumandats .......... e Nane relevant for use in datarmining the revised IDLH.

Revissed IOLH: 1,000 mg/m?

Basle for revised IDLH: The available toxicalogical data contain no evidencs thet an acute expasure to a high
concantration of tale would impede escape or cause any imeversible health effects within 30 minutes. Howaver, the
revised [DLH for talc is 1,000 mg/m? based on being 500 times the NIOSH REL of 2 mg/m? (500 is an assigned protection
factor for respirators and was used arbitrarily during the Standards Compietion Program for deciding when the “most
protectiva” raspirators should be usad for panticulates).




Tantalum (metal and oxide dust, as Ta)

CASNuUMmber ... ....... ..., 7440-25-7 (Metal)

RIOSHREL .......... .. ... ... . i, 5 mg/m® TWA, 10 mg/m® STEL

CurrentOSHAPEL ............................. & mg/m’ TWA

1883 OSHAPEL ........ ... ... ... i Same as current PEL

19934984 ACGIHTLY . ...... ..o .., 5 mgim® TWA

Descriptionofsubstance .. _............_..... ... Yaries

Orginal (SCP)IDLH* . . ... ... ... ... . ........ No Evidence ["Note: "Effactive™ \DLH = 2,500 mg Ta/m? - ses
discussion below.] .

Basis for original {SCPYIDLH ............ ........ Becausa no evidenca of an |IDLH ia shown in the available

toxicological dela, respirators have been assigned on the basis
of the assigned protection facior afforded by sach device up to
500 x the OSHA PEL of 5 mg Ta/r?® (i.e., 2,500 mg Ta/m"); only
the "most protective” respirators are permitled for use in
concentrations exceading 2,500 mg Ta/m’.

Short-term exposurs guidelines .. ... ... ... ... ... None developed

ACUTE TOXICITY DATA

Lathal dose data:

L-Dn LDI..!
Species Referance Route | (mg/kg) i (mgkg) Adjustad LD Dertved valus
Ta,0.
Rat Coulaton and Korte 1575 oral a,p00 | ----- 45,862 mg Ta/m' | 4,586 mg Ta/m’
Humandata ................. ... ... oo None relevant for use in determining the revised IDLH.

Revised IDLH: 2,500 mg Ta/m?

Basis for revised IDLH: No inhalation toxicity deta are available on which to base an IDLH for tantalum meta! and oxide
dust. Therefore, based on acute oral toxicity deta in animals [Couiston and Korte 1975, a value of about 4,500 mg Ta/m®
would have been appropriate. However, the revised IDLH for tantalum metal and oxide dust is 2,500 mg Ta/m® based on
being 500 times the NIOSH REL and QOSHA PEL of 5 mg Ta/m* (500 is an assigned proteciion factor for respirators and
was used arbitrarilty during the Standards Completion Program for deciding when the “moast protactive™ respirators should
be used for particulates).

REFERENCE:

1. Coulston F, Korte F, eds. [1875]. Heavy metal toxicity, safety and hormology. In: Environmantal Quality & Safety,
Supplement 1. New York, NY: Georg Thieme Publishers, pp. 1-120.
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TEDP

CASnuUmMber ...... ... ... ... 89-24-5

NIOSHREL ......... ... ... ..o, 0.2 mg/m?® TWA [skin]

CurrentOSHAPEL ._...... ... ................... 0.2 mg/m? TWA [skin]

1989 CSHAPEL ... . ....... ... ... Same as current PEL

19931984 ACGIHTLY ... ... ... ............ 0.2 mg/m? TWA [skin)

Descriptionof substance . ... .............. ... .. Pale-yallow liquid with a garlic-like odor.

5 Unknown

Ofginal (SCPYDLH ............................ 15 mg/m?

Basis for original (SCP}IDLH .................... The chosan IDLH is based on the rat oral LDy, of S mg/kg

[Lehman 1951 citad by ACGIH 1871). No other usalul data are
available on which o bass the IDLH.

Short-tarm exposure guidsalines .................. None deveioped

ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derivad
Species Reference LC, LG, Time LC (CF) value
Rat Kimmerle and Klimmar 1974 38 mg/m' | ----- 4 hr 76 mg/m’ (2.0) 7.6 og/m
Mouse Kimmayrle and Klimmer 1974 40 mg/m* | ----- 4 hr B mg/m' (2.0) 2.0 mg/m

Lethal dose deta;

LDy, LD,

Specien Raference Routs | (mg/kg) | (mg/kg) Adjusted LD Derived value
Mouse Kimmerie and Klimmer 1974 sral 22 | meee- 154 mg/m’ 15 mg/m
Rabbit Kimmerle and Klimmer 1374 oral 28 | ---e- 175 mg/m? 18 mg/m*
Dog Kimmerle and Xlimmer 1374 oral § | --==- 35 mg/m? 3.5 mg/m
Rat Lehman 1951 oral 5§ | seee- 15 mg/m? 3.5 mg/m

Otheranimalidate .. ... . ... __................. It has been stated that TEDF is an organophosaphate pesticide
whosa toxicity is similar to that of parathion [ACGIH 1991).
Human data ... ...ttt e et None relevant for use in determining the revised IDLH.

Revissd IDLH: 10 mg/m®
Basis for revised IDLH: The revised IDLH for TEDP is 10 mg/m? based on acute inhalation toxicity data in animals
[Kimmerte and Kiimmer 1974] and on an analogy with parathion [ACGIH 1681] which has a revised IDLH of 10 mglm’.

REFERENCES:

1. ACGIH [1971). TEDF (tatraethyl dithionopyrophosphats). In: Documentation of the threshold imit values for substancas
in workroom sir. 3rd ed. Cincinnati, OH: American Conference of Govemmental industriai Hygienists, pp. 244-245.

2. ACGIH [1881]). Sulfotep. In: Documentation of the threshold limil values and biological axposure indices. Sth ed.

Cincinnsti, OH: American Conferance of Govemmental Industriai Hygienista, pp. 1452-1454,

Kimmerie G, Klimmer OR [1874]. Acuts and subchronic toxiaty of sulfotep. Arch Toxiool J3:1-18.

Lehman AJ [1851]. Chemicals in foods: A raport to the Association of Food and Drug Officials on curment developments.

Part I|. Pasticidas, Section |I. Derma! Toxicity. O Bullstin Assoc Food Drug Off U.S. 1&1):3-5.
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Telluriur compounds (as Te)

CASnumber ... ... ... .. ... ... .. 13454-80-5 (Metal)

NIOSHREL ....... . ... . ... i, 0.1 mg/m® TWA

Curremt OSHAPEL ........ .. ... .............. 0.1 mg/m® TWA

1888 OSHAPEL .. ....... ... ... .........lL. Same as cument PEL

1893198 ACGIHTLY . ... ... . ..., ... ..., 0.1 mg/m® TWA

Dwscriptionofsubstance . . . ... ... ... ... ....... Varies

Origingl (SCPYIDLH" ...... ... ... ... . iaiins Mo Evidence ["Note: “Effective” |OLH = 50 mg Te/m® — see
discussion below.]

Basis fororiginal (SCP)IDLH .. ... ............... Because no evidence of an IDLH for tellurium is shown in the

available toxicological data, respirators have been selected on

the basis of the assigned protection factor afforded by each

device up to 500 x the OSHA PEL of 0.1 mg Te/m {i.e,

50 mg Te/m?); only the "most protective” respirators are

permitted for use in concentrations axceading 50 mg Te/m*.
Short-term sxposure guidelines ... .. ... ... ... ... None developed

ACUTE TOXICITY DATA

Lethal doas deta:

LDy LD,

Species Raference Route | (mgkg) | (mg/kg) Adjustad LD Dwrived valus
Te;

Rat Izmercv et al. 1982 oral B3 f === 581 mg Te/m* 58 mg Te/m’

Mouse Izmerov et al. 1982 oral 20 | =---- 140 mg Te/m’ 14 g Te/ow

Rabbit Izmerov et al, 1982 oral &7 | ----- 469 mg Te/m* 47 mg Te/m’

G. pig Izmercy et al. 1982 oral 45 f -e--- 315 mg Te/m* 32 mg Te/m’
TeQH,:

Rabbit Muehlberger and Schrenk 1928 oral 5§ | -ee-- 392 ng Te/m* 39 g Te/m’

Humandata ........ ... . ... ... ... ... .oo.. None relevant for use in determining the revised IDLH.

Revieed IDLH: 25 mg Te/m®

Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for tellurium compounds.
Therefora, the ravised IDLH for tellurium compounds is 25 mg Te/m? based on acute oral mnaty data in animals (izmerov
et al. 1982. Muehlberger and Schrenk 1528].

REFERENCES:

1. Izmarov NF, Sanoctsky IV, Sidorov KK [1882]. Toxicometric perameters of industrial toxic chemicals under single
exposure. Moscow, Russia: Centra of Intamational Projects, GKNT, p. 107.

2. Muehlberger CW, Schrenk HH [1826]. The effect of the state of axidation on the taxicity of certain elements.
J Pharmacot Exp Ther 33.270-271.
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Tellurium hexafluoride {(as Te)

CASnumber ............... e T783-B04

NIOSHREL ........ooiiiiiiaaaeinnn, 0.02 ppm {0.1 mg/m?) TWA

CurrentOSHAPEL ............................. 0.02 ppm {0.2 mg/m*} TWA

1989 08HAPEL ... . ... ... Same as current PEL

1991984 ACGIHTLY .. ... ... ... ............. 0.02 ppm {0.10 mg/m™) TWA

Descriptionofsubstance . .. .. ................... Coloriass gas with a repulaive odor.

LEL .. e e _ Nonftammable Gas

Original {SCPYIDLH ............................ 1ppm

Basie fororiglnal (SCPYIDLH .................... The chosen IDLH it based on the statements by ACGIH {187 1]

that “animals showed evidence of pulmonary sdema (disturbed
breathing) at the [owes! axposure tested, 1 ppm for 4 hours; a
$-hour exposure at 1 ppm producad graatly accaierated
raspiration but no morlality” [Kimmerle 1960]. The |DLH has
bean consarvatively sat, but no other data on acute inhalation
foxicity are avaiiabla on which to base an iDLH. Exposure for
4 hours 1o higher concertrations (5, 10, 25, 50, and 100 ppm)
invariabty proved fatai to ail exposad animais [Kimmere 19560].
Short-tsrm exposure guideiines ............ ... ... None davaloped

ACUTE TOXICITY DATA

Lethat concantration data:

LCy LC,., Adjusted 0.5-hr Darived
Species Reference {ppm) {ppmj} Time LC {CF) valus
Rat Kimmerle 1360 ] e--ea 5 4 hr e ppm (2.0 1.¢ ppm
Mouse Kimmerle 136 @ ----- 5 1 hr 6.3 ppm {1.25} 0.6 ppm
Rabbit Klzmerie 1%6¢ b a-ae- s 4 hr |10 ppm {2.0) 1.0 ppm
G. pig Kimmezrle 23660 . | - 5 4 nr |10 ppm (2,00 1.0 ppm

Otheranimaldats . . ... ... ..................... it has besn reported that animals showed svidenca of pulmonary
edema {disturbed breathing) at tha [owest axposure tested,
1 ppm for 4 hours; a t-hour exposure at 1 ppm producad greatly
accelerated respiration byt no mortality [Kimmerie 1960].
Humandata . ... .. ... ... .. coiiiiiiaaaaa.. None refevant for use in determining the revised JDLH.

Revissd IDLH; t ppm [Unchanged]
Basis for revised IDLH: Based on acule inhalation toxicity data in animats [Kimmere 1960], the original IDLH for
teilurium hexaftuoride {1 ppm) is not being revisad at this time.

REFERENKCES:

1. ACGHH [1971]. Tellurium hexafluenida. in. Documentation of the threshold limit values for substances in workroom air.
3rd ed. Cincinnati, OH: Ametican Conferenca of Governmental induatrial Hygienists, p. 248.

2, Kimmere G [1960]. Vemgleichende untsrsuchungen der inhaiationstoxicitat von schwefel-, selen- und tellurhexaftucrid.
Arch Toxikol 18:140-144 (in German).
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TEPP

CAS number .. ... 107483
NIOSHREL ....... . ... ..., 0.05 mg/m® TWA [skin]
Current OSHAPEL ................ ..o ... 0.05 mgim* TWA [skin]
{8BB3OSHAPEL .. ... ... ... ... .. ... ... Same as curment PEL
1993194 ACGIHTLY ... ... ... ............... 0.004 ppm {0.47 mg/m% TWA [skin]
Descripticnofsubstance . . ... ................... Colorless to amber liquid with a faint, fruity odor.
LEL ... e e Nancombustible Liquid
Original (SCP)IDLH ....... ... .................. 10 mg/m*
Basis foronginal {(SCP)IDLH .................... The chosen IDLH is based on the estimated oral lethal dose in
man of 100 my cited by Patty [1863].
Short-term sxposure guidelines .. ... ... .. ... ..., None developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy Lo,

Spacies Raference Route | (mgkg) | {mg/kg} Adjusted LD Derived value
Rat Edson 1960 cral | ----- 0.5 1.5 mg/m’ 0.4 mg/m
G. pig Frawley et al. 1352 oral | ----=- 2.3 5 omg/m i.6 og/e?
Mouse Kamimura et al. 1963 oral | ~---- 3 . mg/e 2.1 og/m

Humandate ... ...l TEPP, a choiinesterass inhibitor, has been judged to ba twice as

toxic as parathion; the American Conferanca of Govemmental
[ncustriai Hygienrats TLV for TEFF was based on an analogy fo
parathion and was half thet setected for parathion JACGIH 1886].
It has been reporied that the lethat oral dose is 1.429 mg/kg
[CDC 1856; Patty 1963} [Note: An oral dose of 1.429 mg/kg is
equivalent to a T0-kg worker being exposed to 67 mg/m® for

30 minutes assuming a 50 liter per minute breathing rate and
100% absorption.]

Revised IDLH: 5 mg/m®

Basis for revised IDLH: No inhaiation data are available on which to base an IDLH for TEPP. Thetefore, the revised
IDLH for TEPP is 5 mg/m? based on acule ol toxicity data in humans [CDC 1958; Patty 1863] and an analogy o
parathion [ACGIH 1886] which has a revised IDLH of 10 mg/m®.

REFEREMCES:

1. ACGHH [1888]. TEPP. In: Documertation of the threshold limit vaiuea and biclogical sxposure indices. 5th ed.
Cincinnati, OH: American Conference of Govemnmental Industriat Hygienisis, p. 558.

2. CDC [1956]. Clinical memoranda on economic poisons. Atlania, GA: Communicable Dissase Center, Bureau of State
Services, Public Health Service, U.S. Department of Heatth, Education, and VWelfare, Public Heaith Service Publication
No. 476, pp. 21-23.

3. Edson EF [1660]. Appled toxicology of pesticides. Pharmaceul J 7185:361-387.

4. Frawley JP, Hagan EC, Fizhugh OG [1852]. A comparative pharmacoiogica! and toxicological study of organic
phosphate-anticholinesterase compounds. J Pharmacol Exp Ther 105:156-163.

5. Kamimure H, Matsurmoto A, Miyazak} Y, Yamameto | {1863]. Studies on nicotinoids as an insacticida. Part V. Relation
of structure 1o toxicity of pyridyimethylamines. Agr Bisl Chem 27{10):884-888.

6. Patty FA, ad. [1963]. industrial hygiene and itdicology. 2rd rev. ed. Vol. Il. Toxicology. New York, NY: Interscience
Publiahers, Inc., p. 18565,
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Terphenyl {o-, m-, p-isomers)

CASnumber ............... e 26140-60-3 {mixed isomers)

RIOSHREL ......... ... .. . . i, 5 mg/m? (0.5 ppm) CEILING

CurrentOSHAPEL ............................. 9 mg/m® {1 ppm) CEILING

19BBOSHAPEL .......................0c.uuas. 5 mg/m® (0.5 ppm} CEILING

1953198 ACGIHTLY ... ... ... .............. S mg/m® {0.53 ppm} CEILING

Descriptionof subetancs . _...................... Calariess or light-yellow solid.

L Unknown

Original {SCPJIDLH* . ... . ... ..ottt Unknown [*Nole: "Effective™ IDLH = 800 mg/m?* — ses
discussion baiow.]

Basis fororigina! (SCPYIDLH .. .................. According to Tesia and Masi [1964], warkers have been sxposed

to 280 mg/m? without adverse effect. For this draft technical
siandard, however, respirators have besn sslected on the basis
of the assigned protection factor afforded by ®ach device up to
100 x the OSHA PEL of 9 mg/m*{i.e., 900 mg/m?}; only the
"mast protective” respirators are permitted for usa in
cangentrations exceeding 900 mg/m®. This is a concentration
uniikely to occur becausa of its low vapar pressure,
Short4arm sxposure guidelines .. ... ............. None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy LD,
Specles Refersnce Route | (mg/kg} | (mg/kg) | Adjusted LD Derived value

Mixed igomers

Nouse Zhenjiang and Gengliang 1986 oral 13,200 | ----- 92,400 mg/m? 9,240 mg/m’
o-Igomex

Rat Corniah et al. 1%62 aral 1,800 | ee--- 13,300 mg/m’ 1,330 mg/m
m-Isomer

Rat Cornish et al, 1962 oral 2,400 | ----- 16,800 mg/m 1,680 mg/m
p-Isomer

Rat Cornimh et al. 19682 cral | >10,000 | =---- =70, 000 mg/m >?7,000 mg/m?

Rat WRC 1951 oral | ----- 500 3,500 mg/m 350 mg/m
Othwranimatdats .............................. In 30-day feeding stdies involving dosas of 250 or

500 mg/kg/day, rats fed o-terpheny! showed siavated liver and

kidney weight ratios, rats fed m-terphenyi showed elavated

Kidney weight ratics only, and rats faed p-terphenyl showed no

sievation in liver or kidney weight raiios [Comish et al. 1962].
Humandeta ............ ... .0 i iriirneernanns it has been reported that workers have been exposed to

280 mg/m’® without adverss effect [Testa ana Masi 1564),

Revised IDLH:; 500 mgm®

Basis for revised IDLH: Based on heatth considerations and acute toxicity data in snimals [NRC 1853], a value of about
2,000 mg/m® would have been appropriate for tarphenyl. Howeaver, the revised IDLH for terpheny! is 500 mg/m? based on
baing 100 times the NIOSH REL of 5 mg/m? (100 is an assigned pratection factoer for respirators and was used during the
Standards Completion Program for deciding when the "most protective™ respirators should be used for tarphenyt).

REFERENCES:

1. Comish HH, Baher RE, Ryan RC [1962]. Toxicity and metabeliam of ortho-, meta-, and para-terphenyfs. Am Ind Hyg
Assoc .) 23:372-378.
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Terpheny! (o-, m-, p-isomers) {continued)

2. NRC [1953]. Relationship between chemical etructure and toxic action on rats. National Academy of Sciencaes, National
Research Council, Chemical-Biological Coordination Center, Review 5.28.
3. Testa C, Masi G [1864]. Determination of potyphenyls in working environmants of organic reaciors by

. spectrophotometric methods. Anal Chem 36(12).2284-2287.
4. Zhenjiang L, Gengliang W [1886]. Development of hydroterphenyl for use as high temperature organic heat carrier.

Shiyou Huagong (Petrochemical Technology) 15:305-308 (in Chinese).
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1,1,1,2-Tetrachloro-2,2-difluoroethane

CASnumber ......................... ..., 76-11-89

HIOSHREL .......... ... ... iiieiiiiiniian, 500 ppm (4,170 mg/m™) TWA

Current OSHAPEL ............................. 500 ppm (4,170 mg/m*) TWA

1989 QSHAPEL ... ... .. ... ......... ... .. Same as current PEL

19834984 ACGIHTLY ... ......... ... ... ........ 500 ppm (4,170 mg/m™) TWA

- Noncombustible solid

Descriptionofsubstance . .. ... .. ... ... ... .... Colariasa solid with a shght, sther-like odor.

Qrginal (SCPYIDLH . .................c.cuvvn... 15,000 ppm

Basis fororiginal {SCP)IDLH .................... The choaan [DLH is based on the statament by Patty [1963] that

rats became siightly intoxicated after being expased for
1.5 hours to 15,000 ppm {Greenburg and Lester 1850] and on
the staterment by ACGIH {1971] that rats died folfowing a 4-hour
exposure to 15,000 ppm {Clayton et al. 1966].

Short-term exposure guidelines _................. None deveioped

ACUTE TOXICITY DATA

Lathal concentration data:

LCy LC,, Adjusted 0.5-hr Derived
Specles Refsrance {ppm} {ppm) Time LC {CF} value
Rat Clayton et al. 1%66 15,000 | weewo 4« hr 30,000 ppm (2.0} 31,000 ppm
Rat Torkelson #f al. 1%71 W,000 | --e-- 30 min | 20,000 ppm (1.0} 2,000 ppm
Otheranimaldata . ... ... ... ...... ........... Rats exposed to 10,000 ppm for 1.5 to 2 hours showed slight

signs of intoxication but no ioss of reflexes, while a concentration
of 20,000 to 30,000 ppm was fatalin 1.0 10 2.5 hours [Greanberg
and Lester 1850}

Humandata . ............... .. .ciiiriiiiinnnenn None relevant for uae in detemnining the revised IDLH.

Revised IDLH: 2,000 ppm

Basis for revised IDLH: The revised IDLH for 1,1,1,2-tetrachlore-2,2-difluoroethane is 2,000 ppm based on acute
inhalation toxicity data in animals [Torkelson et al. 1971] and o ba conaistent with the revisad IDLH for the similar
chierefluorocarben 1,1,2,2-tetrachioro-1,2-diflucroethansa which has a revised IDLH of 2,000 ppm. This may be a
conservative value due io the fack of ralevant acute inhalation toxicity data for workers.

REFERENCES:

1. ACGIH [1871]. 1,1,1,2-Tetrachloro-2,2-difluorcethane. in: Documentation of the threshold limit values for substances in
workreom air. 3rd ed. Cincinnati, OH: American Confarence of Govemmental Induatriai Hygienists, p. 248,

2. Clayton W Jr, Sherman H, Mormison S0, Bames JR, Hood DB [1966). Toxicity studies on 1,1,2,2-tetrachlore-1,2-
difluorcethane and 1,4,1,2-tetrachloro-2.2-diflucroethane. Am ind Hyg Assoc J 27(4):332-3440.

3. Greenberg LA, Laster D [1950]. Toxicity of the tetrachlorodifluoroethanes. AMA Arch ind Hyg Occup Med 2:345-347.

4. Patty FA, od. [1063]. Industrial hygiene and toxicology. 2nd rev, ed. Vol if. Toxicology. New York, NY: [nterscience
Publishers, Inc., p. 1331.

8. Torkeison TR, Kary CD, Chanowath MB, Larsen ER [1971]. Single exposure of rats to the vapoers of trace substances in
methoxyfiurene. Toxicol Appl Pharmacol 76:1-8.
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1,1,2,2-Tetrachloro-1,2-difluoroethane

CASnumber ............... ..o 76-120

NIOSHREL ... ... ... .. .. . i, 500 ppm {4,170 mg/m®) TWA

Current OSHAPEL ............................. S00 ppm {4,170 mg/m?) TWA

1889 0SHA PEL . ... ... .. e, Same as current PEL

19931884 ACGIHTLY .. .. ... ... ... ... ..., 500 ppm {4,170 mg/m®) TWA

Descriptionofsubstance ... ................... Colorless solid or liquid {above 77+F) with a slight, etherike
odor.

LB e Noncombustibie SolidNoncombustibie Liquid

Original (SCPIIDLH ... i, 15,000 ppm

Basis for originat (SCPJIDLH .........c.cooo ... The chosen IDLH is based on the statement by ACGtH [1871]

that exposure to 10,000 ppm for 1.5 10 2 hours produced slight
intoxication in rats but no ioss of reflexes [Gresnberg and
Lester 1850}, and on the repor that a 4-hour exposure to
15,000 ppm was fatal to rats [Clayton et gl. 1988).

Short-term exposurs guidelines . . ................ None developed

ACUTE TOXICITY DATA

L.etha!l concentration data:

LCy LC,, Adjusted 0.5-hr Darived

Species Reference {ppmy} {ppm} Time LC {CF) value
Rat Clark and Tinston 1982 20,000 | ee--- 15 win | 15,800 ppm (0,75} | 1,580 ppm
Rat Clayten et al. 1966 15,000 | ----- 4 hr |30,000 ppm (2.0} 3,000 ppm
Houge Izmerowv et al. 1982 14,522 | ----- 2 hr 23,235 ppm (1.6) 2,324 ppm

Otheranimal data . ............................. Rats exposed o 10,000 ppm for 1.5 to 2 hours showed slight

signs of intoxication but o loas of reflexes, while 20,000 to
30,000 ppm was falal in 1.0 10 2.5 hours [Greenbsrg and Lester
1850].

Human data ......... e e e None relevant for use in determining the revisad IDLH.

Revised IDLH: 2,000 ppm

Basis for revised IDLH: The ravisad 1DLH for 1,1,2.2-tetrachloro-1,2<diflucroethane is 2,000 ppm besed on acute
inhafation toxicity data in animais [Greenberg and Lester 1550] and to bs consistent with the revisad iDLH for the similar
chiorofluorocarbon 1,1,1,2-tetrachloro-2,2-difluoroathane which has a revisad iDLH of 2,000 ppm. This may be a
conservative value due to the lack of relavant acuts toxicity data for workers.

REFERENCES:

1. ACGIH [1871]. 1,1,2,2-Tetrachitoro 1,2-<difluomethane. In; Documentation of the threahokd Itmit valuas for substances in
workroom air. 3rd ed. Cincinnati, OH: American Conference of Govemmental industrial Hygienists, p. 248.

2. Clark DG, Tinston DJ [1982]. Acute inhatation toxicity of soma helfogenated and non-halogenated hydrocarbons. Hum
Toxicol 1:230-247.

3. Clayton JW Jr, Sharman H, Morrison SD, Bamas JR, Hood DB [1966]. Toxicity studies on
1,1.2.2-tetrachions- 1, 2-<difluorosthane and 1,1,1,2-tetmachigro-2,2-difflucroethane. Am Ind Hyg Assoc J 27(4):332-340.

4. Greenbsrg LA, Lester D [1950]. Texiity of the letrachiorodifiuorosthanes. AMA Arch ind Hyg Oocup Med 2345-347.

5. lzmerov NF, Sanctaky IV, Sidorov KK [1882]. Toxicometric pararneters of industrial toxic chemicals under single
exposure. Moscow, Russia; Centre of Intemational Projects, GKNT, p. 54,
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1,1,2,2-Tetrachioroethane

CASnumber ............... .. i, 79-34.5

NIOSHREL ......... ..., t ppm (7 mg/m®} TWA [skin]; NIOSH considers
1,1,2,2-tetrachloroeihana to ba a potential occupational
carcinagan as defined by the OSHA carcinogen policy

[29 CFR 1980),
Curmmemt OSHAPEL ............................. 5 ppm (35 mg/m®} TWA [skin]
198D OSHAPEL .. .. ... ..., 1 ppm (7 mg/m®) TWA, [skin]
19931994 ACGIHTLY ... ... ................... 1 ppm (6.9 mg/m?) TWA [skin]
Descriptionofsubstance .. ...................... Coloriess to pale-yellow liquid with a pungent, chloroform-like
odor.
0 Noncombustible Liquid
Orginal {SCPYIDLH . ... ... ... ... ... .. el 150 ppm
Basis for orginal {(SCPYIDLH ... ... ... .......... The chosan IDLH is hased on the staterment by

Negherbon [1959] that a 30-minute exposure to 148 ppm caused
vertige (along with irritation of the mucous membranes, sense of
prassure in the head, and fatigue) in humans; the sama effects
ware noted afer a 10-minute exposure to 335 ppm [Lehmann et

at. 1938),
Short-tarm exposure guidelines .. ................ None developed
- ACUTE TOXICITY DATA
Lethal concentration data:
LCy £CL Adjuated 0.8-hr Darived

Species Reference {ppmy} {ppm} Time LC {CF} valus
RAt Caxpenter et al. 1%4% | ----=~ 1,000 4 hr 2,000 ppa {2.0) 200 ppm
Mouse Izmerov ot al, 1982 0] veses 643 2 hr 1,029 ppm {1.86!} 103 ppm
Cat Lehmann et al. 2936 =0 ----- 2,714 45 min 13,094 ppm {1.14} 0% ppm
Rat Smyth 195§ 1,000 | ----- 4 nr 2,000 ppa {2.0) 200 ppm

Mumandata ........... .. ... ... ... ... ...... A J0-minute exposure to 145 ppm has caused vertigo. imfation

of the mucous membranes, santss of pressurs in the head, and
fatigue; the sarme effects wers noted after a 10-minute axposure
to 335 ppm [Lehmann et al. 1838; Negherbon 1956].

Revised IDLH: 100 ppm

Basis for revised IDLH: The revisad [DLH for 1,1.2,2-tetrachlomethene is 100 ppm based on acuts inhalation toxicity
data in humans [Lehmann et al. 1936; Negherbon 1959] and animals {izmercy at al. 1682). [Note: NIOSH recommends
as part of its carcinogen policy that the "most protective™ respirators be worn for 1,1,2,2-tetrachloroathans st
concantrations above 1 ppm.}

REFERERCES:

1. Carpenter CP, Smyth HF Jr, Pozzani UC [1948). The assay of acute vapor toxicity and the grading and imterpretation of
results on 98 chemical compounds. J ind Hyg Toxicol 31(6):343-348.

2. [zmerov NF, Sanoisky 1V, Sidorov KK [1882). Toxicometric parameters of industrist toxic chemicals under aingle
exposura. Moscow, Russia: Centre of Intemationai Projects, GKNT, p. 75.

3. Lehmann KB, Schmidt-Kehi L, Ruf H, Crescitelii, Dahl, Eppinghausen, Eshe, Falker, Grotefendt, Junkenits, Maier,
Mergner, Pantehtsch, Schiitzer, Shosnas, Spettmann, Wirges, Bamarsiter, Banninger, Lazarua, Manasse, Kummeth,
Reuss, Schwarzweller [1938]. The 13 most important chiofinated hydrocarbons of the aliphatic series from the
standpoint of occupational hygiene. Arch Hyg Bakieriol 175:132-200 {translated).

4. Negherbon WO [1950]. Handbook of toxicology. Vol. . Insecticides, & compendium. Wright-Patterson Air Force Base,
OH: U.S. Air Force, Air Ressarch and Development Command, Wright Air Development Centar, Aero Medical
Laboratory, WADC Technical Repon 55-18, p. 735.

5. Smyth HF Jr [1956]. Improved communication: hygianic standards for daily inhalation. Am Ind Hyg Assoc Q
17{2):129-185.
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Tetrachloroethylene

................................. 127-18-4

CAS number

RIOSHREL ......... ... i Minimize workplace exposure concentrations; NIOSH considers
tetrachlorpethylens to be & potential sccupational carcinogen as
defined by the OSHA carcinogen policy [29 CFR 1990j.

CurrentOSHAPEL ... ............ ..o vviine... 100 ppm TWA, 200 ppm CEILING, i
300 ppm 5-minute MAXIMUM PEAK 1N ANY 3 HOURS

1988 OSHAPEL .......... ... ... ... . ... ... 25 ppm {170 mg/m®) TWA

19931994 ACGIHTLY .. ... ... . .. 25 ppm (170 mg/m?) TWA, 100 ppm (685 mg/m®) STEL, A3

Descriptionofsubstance .. ...................... Colorless liquid with a mild, chioroform-like odor,

LEL .. e Noncombustible Liquid

Original (SCP)IDLK ............................ 500 ppm

Basis for original (SCP)IDLH .................... The chosen IDLH is based on the statement by
Negherbon [1859] that a 85-minute exposurs to 1,000 ppm
produces slight drunkenness, but no narcosis [Rowe et al. 1852].
Negherbon [1856] also reported that a 20- to 30-minute
axposure to 206 to 235 ppm causas dizxiness in humans (along
with eye imritation, sinus congestion, nasal discharge, and
sleepiness) [Rowe et al. 1852]. An (DLH of 500 ppm is used to
prevent disorientation during escape.

Short-tarm sxposurs guidelines ... . ..., .. ..., ... None developed

ACUTE TOXICITY DATA

Lathal concantration cata:

LCy, LC, Adjusted 0.5-hr Derived
Species Reference {ppmj) {ppm} Time LC (CF*) value
RAL Carpenter at al. 1949 4,000 | ----- 4 hr 11,320 ppm (2.83} 1,133 ppm
Moune Friberg =t al. 1%82 5,200 { ==--- 4 hr 14,716 ppm (2.83) 1,472 ppm
Rat Pozzani et al. 1959 4,564 | ----- 8 hr 13,856 ppm (¢.0) 1,596 ppm

*Note: Conversion factor (CF} was determined with *n” = 2.0 [ten Berge et al. 1888].

Humandata ... ... ......... ... ... . .......... It hes been reported that 2,000 ppm caused slight narcosis in
5 minutes; 930-1185 ppm caused irmitation of the eyes and
throat, and marked dizziness after 2 minutes; 1,000 ppm caused
slight drunkenness, but no narcogis alter 5 minutes;
513-680 ppm caused eye, throat, and nosa iritation, dizziness,
loss of inhibition, and soma incoordination after 10 minutes;
500 ppm for 2 hours caused alight discomfor; 206-358 ppm for
2 hours caused hasdache, buming of the eyes, sinus
congestion, impaired coordination, and nausea; 206-235 ppm for
20-30 minutes caused eya imitation, sinus congestion, dizziness,
and sleapinesa; and 106 ppm caused only slight eye imitation
[Negherbon 1858; Rowe et al. 1952).

Revissd 1DLH: 150 ppm

Basis for reviesd IDLH: The revised IDLH for tetrachloroathylene is 150 ppm based on scute inhalation toxicity data in
humans [Neghsrbon 1559; Rows et al. 1952] [Nois: NIOSH recommends as part of its carcinogen policy thed the "most
protective” respirators be wom for tetrachloroethylens el any detectable concentration )

REFERENCES:

1. Carpenter CP, Smyth HF Jr, Pozzani UC [1848]. The assay of acute vapor toxicity and the grading and interpretation of
resufis on 96 chemical compounds. J ind Hyg Toxicol 31.343-348.
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Tetrachloroethylene {continued)

. Friberg L, Kylin B, Nystrom A [1953]. Toxicities of frichloroethylene and tetrachiorcsthylene and Fujiwara's
pyridine-alkali reaction. Acta Phamacol Toxicol 9:303-312.

. Negherbon YO [1659]. Handbook of toxicofogy. Vo, Ill. Insecticides, a compendium. Wright-Patterson Air Force Base,
GOH: U.S. Air Force, Air Research and Deveiopment Command, Wright Air Development Center, Aero Medical
Labaratory, WADC Technical Report 55-16, p. 737.

. Pozzani UC, vVeil CS, Carpenter CP [1659]. The toxicological basis of threshold limit values: 5. The experimentat
inhalation of vapor mixtures by rats, with notes upon ths relationship between single dose inhalation and single dose orat
data. Am Ind Hyg Assoc ] 20-364-368, .

. Rowe VK, McCollister DD, Spancer HC, Adams EM, frish DD [1952]. Vapor toxicity of tetrachiorcethylens for laboratory
animals and human subjects. AMA Arch Ind Hyg Occup Med 5.556-579,

. fen Berge WF, Zwart A, Appeiman LM [1986). Cancantration-time martality response relationship of immitant and
systematically acting vapours and gases. J Haz Mat 13:304-309.
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Tetrachloronaphthalene

CASAUMDOr .. oo 1335-88-2

RIOSHREL ... ... .. . e, 2 mgim® TWA [skin]

CurrentOSHAPEL .......... .. ..o vueiieiiinn. 2 mg/m® TWA [skin}

1983 OSHAPEL ... ... ... . . ., Same as currert PEL

18831994 ACGIHTLY .. ... ... .......c..... 2 mg/m® TWA

Descriptionofsubetance . .. ... .................. Colorless to pale-yellow solid with an aromatic odor.

LEL. . o e Unknown

Original (SCPYIDLH* .. ... . ..............cov.... Unknown [*Note: "Effective” IDLH = 20 mg/m® — sae discussion
below.]

Basin fororiginal (SCP)IDLH .._................. No toxicological daia are available concaming the effects of

acute exposures to tetrachioronaphthalene. For this drafl
technical standard, however, an analogy with other
chloronaphthalenes was used, and the mspimtors have baen
selected on the basis of the assignad protection factor afforded
by each device up to 10 * the OSHA PEL of 2 mg/m® (i.e.,
20 mgim¥; only the "mast protectiva™ respirators are parmitted
for use in concentrations exceeding 20 mg/m>.

Short-term exposure guidelines . ... . ... ....... ... None developed

ACUTE TOXICITY DATA

Animaldata ..., ... ... ... ... It has been stated that tetrachioronaphthalene has been shown
to be less toxic to the liver than mare highly chiorinated
derivatives of naphthalens [ACGIH 1988]

Humandeta ... .. ....... B L L I R None relevent for usa in determining the revised IDLH.

Ravised IDLH: Unknown {Unchanged]

Basis for revised IDLH: Due fo a lack of relevant acute toxicity data, the iDLH for tetrachloronaphthalena remains
*Unknown.” The "most proteclive” respirators will continue to be recommended for concentretions exceeding 20 mg/m®
based on being 10 times the NIOSH REL and OSHA PEL ot 2 mg/m® (10 is an assignad protection factor for respirators
and was used during the Standards Complation Program for daciding when the "most protective™ respirators should be
used for istrachloronaphitalans). :

REFERENCE:

1. ACGIH [1886]. Teirachicronaphthalene. In: Documentation of the threshold limit values and biological exposure
indices. 5th ed. Cincinnati, OH: American Comerence of Govemmental Industrisl Hygienists, p. 562.
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Tetraethyl lead (as Pb)

CASnumber .............. R 78-00-2

NIOSHREL ........... ...ttt 0.075 mg/m® TWA [skin]

CurmentOSHAPEL ............................. 0.075 mg/m® TWA [skin]

1980 OSHAPEL ..... ... .. . .. ... Same as current PEL

199319 ACGIHTLY .......................... 0.1 mg/m® TWA [akin]

Description of substance . .. .. ... e Celoress liquid (uniess dyed red, crange, or blue} with a

pleasant, sweet odor.

B .. e 1.8% {10% LEL, 1,800 ppm}

Original {SCP}IDLH .................cceivn.... 40 mg Pbim?*

Basis fororiginal (SCP}IDLH .. ... .. ... ......... The chosen IDLH is based on the rat LC,; of 8 ppm
{approximately 80 mg/m®) [Saglik Dergisi 1963 cited by
NIQOSH 1974] Howavar, because of the unraliability of tetraathy']
lead analytical methods utilized prior to 1968, 40 mg Pb/m®,
th:ch is approximately 50% of the LCy,, has been utiized ag the
[DEH.

Short-tarm sxposure guidelines ... _.......... ... None develcpad

ACUTE TOXICITY DATA

Lethal concentration data:

Adjustad 0.5-hr Derived vaiue
Specles Reference L LG, Time LC {CF}
Mouse Akatauka 1973 0000 f  as-e- 650 mg/m’' | 7 hr { 999 mg Pb/m* (2.4} 100 mg Pb/m’
RAT Cremer and Calloway 1961 85C¢ mg/m* |  ~eve.- 1 hr £80 mg Pb/m* (1.23%) 68 mg PFb/m®
Lethai dose deta:
LDy LD,

Species Refsrence Route | {mg/kg} | (mg/kg) | Adjusted LD Derived valus
Rabbit hMkatsuka 1973 oral |  ~=e-s 30 135 mg Fh/m* 14  mg Pb/m
Rat Magistrettl et al. 1963 oral 35 [ emee- 157 mg Fb/m* 16 ;g Po/m?
Rat Schepers 1364 oral 17 | -e--- 76 mg Pb/m’ 7.6 my PB/m?
Rat Schroeder et al. 1972 oral 12.3 f----- 55 mg Pb/m* §.5 mg Fb/=*
Rat Springman et al. 1963 oral | ----- 4 108 mg Fo/m’ 11 mg Po/m’

Humandmtl .. ... imiiirariiiiarnrnnns 1t has besn stated that 100 mg Pbént? for 1 hour may produce

jilnass {Fleming 1963].

Revissd IDLH: 40 mg Ph/nt® [Unchanged]

Basis for revised IDLH: Based on acute inhalation toxicity data in humans [Fleming 1583] and animals {Akatauka 1873;
Cremer and Calloway 1961], a value of about 100 mg Pb/m* would have been appropriate for tatrasthy! lead. However,
the or‘iMIDLH for {etreethyl lsad (40 mg Pb/m?} is not being revised at this time.

REFERENCES:

1.
2. CromerJéEz alioway S [196

b o o

o @ ~NE

Akatsuka K [1673]. Tetraa]k*l laad poisoning. SangL Igaku {Japanese Jounal of Industrial Health) 15:3-£8,
18.277.2 J. Further studies on toxicity of some tetra and trialky! lead compounds. Brit J ind Med

Fleming AJJtSOar} Lead § '_posium. ring Laboratory, University of Cincinnati, February 25-27, 1963,
Magistratti oN, Scol Pacillo D [196?] Tossicta comparata del piombo telra-etile & del piombo tetra-metile.
Med Lav 54:4B6-495 {i !tallan)
NIQOSH [1974). TP45 Plumbane, tefrasthyi-. In: The ioxic substances list, 1974 ed. Rockville, MD: U.S.
Department of Health, Education, and Welfare, Public Haalth Service, Centes for Dissase Control, National institute for
Occu auonal Snases agca[ Health, DHEW {NIOSH) Publication No. 74-134, p. 634,
argisi

epers& Tatraem ( lead and tetramethyi lead comparative exparimentat pathol Part i. Lead
absorphon and patho[ nviron Health 8:277-285. oa:
gxchmedsur T2 ;\;gg DD Cross HA [1972]. Tetrasthy!lead dose responsa curve for mortality in laboratary rats.

parientia

Springman E, Bmgham E, Stemmer KL [1863]. The acute effects of lead alkyls. Arch Environ Health 5:486.
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N 1
Original (SCP} IDLH
Baais for original {SCP} IDLH

Tetrahydrofuran

108-86-9
200 ppm (590 mg/m?) TWA, 250 ppm (735 mg/m®) STEL
200 ppm (580 mg/m®) TWA

200 ppm (590 mg/m?) TWA, 250 ppm (735 mg/m") STEL
200 ppm (590 mg/m”) TWA, 250 ppm (737 mg/m®) STEL
Colorless figuid with an atharike odor.
2% (10% LEL, 2,000 ppm)

20,000 ppm [LEL]
AIHA {1958] reported that exposure to 25,000 ppm will cause

anesthesia and that 17,000 ppm appsars o be safe for 3 hours
{Hotmann and Oetiel 1954]). Therefore, 20,000 ppm has been
chosen ag the IDLH because it is the kower axpiosive limit (LEL)

of tetrahydrofuran.
Short-term sxposure guidelines ... ........ ... .. .. None developed
ACUTE TOXICITY DATA
Lethal concentration data:
LCy Lc,, Adjusted 0.5-hr Daerived

Species Reference {ppm) {ppm) Yime LC (CF) value

Rat Horiguehi et al. 1984 21,000 | -e--e 3 hr 37,800 ppm (1.8} 3,780 ppm
Lathal dose data:
LD LD,

Species Refarence Route | (mg/kg) | (mgkg) Adjusted LD Derived value
Rat GAF 1991 cral 1,650 } w---- 3,850 ppm 385 ppm
HWouse Pozdnyakov 1967 oral 2,30 | ----- 5,367 ppm £37 ppm
G. pig Pozdnyaksov 1867 oral 2,300 | ----- 5,367 ppm 537 ppm

Mumandata ........... .. .. ... .. ... .iceoeaa... it has beon reporied that exposure to 25,000 ppm will cause -

anesthesia and 17,000 ppm appears to be safe for 3 hours

[Hotmann and Oetted 1854).

Revised IDLH: 2,000 ppm [LEL]
Basis for reviesd !DLH: Based on hea'th considerations and acute inhalation toxicity data in humans {Hoimann and

Oettel 1954], & value of at least 17,000 ppm would have been appropriate for tetrahydroluran. However, the revised IDLH
is 2,000 ppm based strictty on safaty considerations (i.e., being 10% of the lower axplosive limit of 2%).

REFERENCES:

1. AIHA [1850). Tetrahydrofuran. In: Hygienic guide series. Am ind Hyg Assoc J 20:250-251.
2. GAF [1991]. Material safety data sheet: Agrisynth THF. Wayne, NJ. GAF Chemicals Cofporation, pp. 1-2.
3. Hofmann G, Oseftel H [1854]. Zur frage dar toxizital von tetrahydrofursn. Arch Exp Psthol Pharmakol 222233235 (in

German

). -

4. Horiguchi S, Teramoto K, Katahira T {1984]. Acute and repeated inhalation taxicity of tetrehydrofuran in laboratory
animals. Sumitomo Sangyo Eisei (Sumitomo Industrial Health) 20:141-157.
5. Pozdnyakov AG [1987]. Materials on hygienic reglamentation of tetrahydrofury (THF) alcohol m water bodies. Gig Sanit
3202).:09-101 (in Russian).
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Tetramethy! lead (as Pb)

CASnumber .............. ... ... .., 75-749

NIOSHREL ......... .. ittt 0.075 mg/m® TYWA [akin]

CummermtOSHAPEL . ........ ... ... .. ......c¢ouv... 0.075 mg/m* TWA [skin]

1989 OSHAPEL ..... ... ... ... ... . Same as cument PEL

1993194 ACGIHTLY .......................... 0.15 mg/rr* TWA [skin]

Descripticnofsubstance . ....................... Colorless liquid {(unless dyed red, cranpe, of blue) with & fruity
odor,

LEL . e Unknown

Orginal {SCPYIDLH ... ... ... ... it 40 mg Ph/r?

Basis for original (SCP}IDLH .................... The chosen IDLH is based on an anakgy with tetraethyl iead
which has an IDLH of 40 mg Pb/m?.

Short-term sxposure guicelines .................. None daveloped

ACUTE TOXICITY DATA

- Lathal concantration data:

. Adjusted 0.5-hr Darived value
Species Rafersnce LCw LCL. Time LC {CF}
Nouse Castellino =t al.
1963 40,800 eg/m’ |  ----- 30 min | 31,626 mg Fb/m® (1.0} | 3.163 mg Ph/m*
Rat Cremar and
Calloway 1981 8,870 mg/m’ | -eeas 3¢ min 6,876 oy Ph/m' {1.0) 638 g Fb/m’
Mouse Marhold 1986 = | .-e-- 8,500 mg/m* 1 3¢ min €,58% oy Pb/m’ {1.0} 659 mg Pb/m
Lethai doss data:
LDy LD,
Species Referancs Route | (mgkg) | {mgkqg) Adjusted LD Derived value
Rabbit Akatsuka 1573 oral | ----- 24 110 mg Fb/m’ 13 mg Pbh/w’
G. pig Gekkan Yakuji 1980 oral 109 | ----- 551 g Pb/m’ 59 mg Pb/m*
Rat Magisatretti et ml. 1963 aral ws  f ----- 570 mg Fb/m’ 57 myg Pb/m*
Ctheranimal data ......... ... ... ......ciinennn It has been reported that signs of acute tstramathyl lead
intoxication i rats wers similar to that seen after acute poisoning
with tetraethyl (sad [ACGIH 1991).
Humandatas . ...... .. ... .. . i MNone relevart for usa in datermining the rewvised (DLH.

Revised IDLH: 40 mg Pb/m? {Unchanged]

Basis for revised IDLH: Based on acuts inhalation toxicily data in animals {Castelline of al. 1863; Cremer and Calloway
19681; Marhokd 1688], a value of 150 mg Pb/m? (Le., 2,000 times the NIOSH REL) would have been appropriate for
tetramethyl lead. However based on an analogy 1o tetraethyl lead which has a revised IDLH of 40 mg Ptvm?, the criginal
10LH for tetramethy! lead (40 mg Ph/m?) is not being revised st this time

REFERENCES:

-l

ACGIH [1081]. Tetramethyl lead. In: Documentatian of the threahold limit values and biclogical exposure indices. Blh
ed. Cincinnati, OH: Amencan Conferenca of Governmental industrial Hygienists, pp. 15211523,

Akatsuka K [1973]. Teiraalkyl lsad poisoning. Sangyo lgaku {Japanase Joumnal of indusirial Health) 75:3-86.
Castellino N, Roasi A, Mole R [1963). Miscailanea: toxicity of tetramathyl lead soltions to mice and rabbits, 8rit J Ind
Med 20:63-85.

Cramer JE, Calloway S [1981]. Further studies on the toxicity of some tetra and trialkyl lead compounds. Brit J Ind Med
18:277-282.

Gekkan Yakuji {Fhamaceuticals Monthly) (1980]; 22(3):455-450 (in Japaneses).

Magisiretti M, Zuric N, Scollo F, Padiilo D [1963]. Tossicita comparata del piombo tetra-stile & del piombo tetra-metile.
Med Lav 54:486-485 (in itaiian).

Marhold J [1988]. Prahled Prumyslove Toxikokogie, Organicke Latky. Prague, Czechoslovakia: Avicenum, p. 1258 (in
Crechosiovakian;).
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Tetramethyl succinonitrile

................................. 3333526

CAS number
NIOSHREL . ........0 i, 3 mg/m? {2.5 ppm) TWA [skin]
Current OSHAPEL ... .. ... ................... 3 mg/m® {0.5 ppm) TWA [skin]
1909 OSHAPEL ... .. ... . ... Same as current PEL
1993-1984 ACGIHTLY . ... ... it 2.8 mg/m? (0.5 ppm} TWA [skin]
Description ofsubstance . .. ..................... Coiorless, odoriess solid.
A Unknown
OAginal (SCPIIDLH ....... .. .o airiinnans 5 ppm
Basis fororginal {SCP)IDLH .................... The chosen {DLH is based on the statement by ACGIH [1872]
that & ppm for 30 hours was latha! to rats [Spotyar 1948). A
concentralion of 22 ppm is obviously too high to be chosen as
the IDLH, because no mice survived a 3.5-hour exposure at this
concentration [Hecht and Kimmerte 1956-1857 as quoted by
Reinl 1957].
Short-tarm axposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lathal concentration data:
LCy, LG, Adjusted 0.5-hr Derived
Specien Raference {ppm} {ppm) Time LC {CF} vajhue
House Hecht and Kimmerle 1956/185F7 |  =v=+- 28 3 hr 50 ppm (1.8} 5.0 ppm
Mouse Hecht and Kimmerle 155671557 Lge: 22| ===~ 1.5 hr 42 ppm (1.9} 4.2 ppm
Rat Spolyar 1942 1 e-ae- [3 E1+] hr 24 ppm {3.9%1) 2.4 ppm
Leothal dose data:
LDy LD,
Speciles Rafsrunce Route | (mg/kg) | {mg/kg) Adjusted LD Derived value
Rat Johanngen and Livinskas 1366 oral 38.9 | =---- £8 ppm 4.8 ppm
HUMAN OBtE . ...t s e Nonae relevant for use in determining the revised IDLH.

Revised IDLH: 5 ppm [Unchanged)]
Basis for revised IDLH: Based on acuts inhalation toxicity data in animals [Hecht and Kimmerle 1858-1957), the original
IDLH for tetramethyl succinonitrile (5 ppm} is not being revised at this time.

REFERENCES:

1. ACGIH [1872). Tetramethyl succinonitrile. In: Documentation of the threshaold limit values for substances in workroom
air. 3rd ed. Cincinnati, OH: American Conference of Governmental Indusirial Hygienists, p. 254.

2. Harger RN, Hupieu HR [1849]. Toxicity of tetramethy] succinonitrile and the antidotal effects of thiosulphate, nitrile, and
barbiturmtes. Fed Proc 8205,

3. Hecht G, Kimmerls H [1856/1657). Toxikologische Untersuchungen uber Tetramathyl-befnsteinsauredinitril.
Unpublished investigations {in German). [From Reinl W [1657]. Intoxication in manufecturing of plastics by
tetramethyl-succinic mcid dinitrile. Arch Toxikol 15:387-380 {in German).]

4, Johannsen FR, Livinskas GJ [1888]. Subchronic toxicity of tetramethyl succinonitrile. Fundam Appl Toxicol 7.41-48.

5. Reinl W{1857). Intoxication in manufacturing of plastics by tetramethyl-succinic acid dinitrile. Arch Texikol 16:3687-380
{in Gearman).

6. Spolyar LW [1848}. Indiana chemists report toxicity of product of Porofor M. ind Hyg Newsletter 8(10)3.

463



Tetranitromethane

CASnumber ........................ccouunn... 509-14-8

NIOSHREL: ..... ... ... .oiiiiiiiininnan... 1 ppm (8 mg/m®) TWA

CurremtQSHAPEL ............... ............. 1 ppm (B mg/m?) TWA

1988 0SHAPEL ................. ... ... Same aa curent PEL

199318 ACGHTLY .......... ... ......... 0.005 ppm (0.04 mg/m®) TWA, A2

Descripticnofsubstances ... ..................... Colorless to pale-yeliow liquid or solid (below 57°F) with a
pungemnt odor.

S ) Unknown

Orginal (SCP)IDLH ......_ .........cc.. it S ppm

Basis fororiginal (SCPYIDLH . ................... The chosen [DLH is based on the statement by AlHA [1964] that

concentrations above 5 ppm may cause imevarsible lung and
systemic damage [Koefsch 1817). Patty [1983] reporied that a
cat exposed to 10 ppm for 20 minutes died within 10 days [Flury
and Zemik 1931], and 5 cats exposed to 7 to 25 ppm for periods
ranging from 2.5 to § hours died within 1 to 5.5 hours [Sievers

et al. 1847).

Short-term sxposure guidelines ......_....... . .. None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCq LC, Adjustsd 0.8-hr Darived

Speciss Reference {ppm) (ppm} Time LC {CF) valua
Rat Horn 1953 LCg: 33{ ----- £.5 hr 79 ppm (2.35) 7.8 ppm
Rat Kinkead er al. 1977 1] -wwe- 4 hr 36 ppm (2.0) 3.6 ppm
Cat Marhold 1986 100 | ====- 20 min 87 ppm (0,87} 8.9 ppm
Moyae OSAF 1577 54| ----- 4 hr 108 ppm (2.0) 11 Ppm

Otheranimaidats ....................ciinuiinn. Cata sxposed to 10 ppm for 20 min died within ten days (Flury

and Zemnik 1831]. it has been reported that cats exposed to 7 to
25 ppm for periods ranging from 2.5 to 5 hours died within 1 to
5.5 hours [Sievers el al. 1847).

Humandata ............ ..., . ciiivinanniiinnn It has been stated that concentrations above 5 ppm may cause
imavensible jung and systemic damage [Koelach 1317].

Revised IDLH. 4 ppm
Basis for revised IDLH: Based on acute inhalation foxicity data in humans [Koelsch 1817] and animals [Horn 1853;
Kinkead & al. 1877], the revisad IDLH for tetranitromethane is 4 ppm.

REFERENCES:

AlHA pw ]. Tetranitromethane. In; Hygienic guide saries. Am ind Hyg Assoc J 25513-515.
FPurv Zom‘ul1( :(51931] Schildliche gase didmpfe, nebel, much- und staubarten. Berlin, Germany: Verlag von Julius
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om &m Medical Laboratories Contract Report No. 20,
Kinkead R won JD Haun CC, Vemot EH, Dacre JC [1977]. Toxic hazards evaluation of five atmospheric
poilulants I’rom smmunition plants. anht—Pattersm ir Force Base, OH: Air Force SEstems Command,

edical Division, Asrospace Medical Ressarch Laboratory Technical Report AMRL-TR-77-25.

Koelsch F [1917] Die giftwirkung des tetranitromethane. Gewerbehy 2g|ene 5:185 (in German). [From AlHA [1964).
Tetranitromethane. In: Hygemc guide ssries. Am Ind Hyg Aasoc J 25:513-515]
hclarhoid Jlo? OkGS} Prahied Prumysiove Toxikologie, Organicke Latky. Prague, Czechoslovakia: Aviceanum, p. 403 (in

zechoslovakian).
Patty FA, ed. [1963]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. Il. Toxicology, New York, NY: interscisnce
Publishers, inc., p. 2075.
Sievars RF, Rushing E, Gay H, Monaco AR [1547]. Taxic effects of teiranitromethene, a conteminant in crude TNT.
Public Health Rep 62:1054-1058.
USAF [1977]. Proceedings of the Bth annual conference on anvironmental toxicology. Wright-Patterson Air Force Base,
2: R E\Hr_ ;o;gng?wtams ommand, Aerospace Medicai Division, Aerospace Medical Research Technical Report,
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Tetryl

CASnumber .............. .. ... .. 479-45-8

NIOSHREL ....... ... ..o, 1.5 mg/m® TWA [skin]

CurmentQSHAPEL ............................. 1.5 mg/m* TWA [skin]

1809 OSHAPEL ........o i, Same as current PEL

18931984 ACGIHTLY ... ... ... .......... 1.5 mg/m* TWA

Descriptionofsubstance . .. .............. ... ... Colorless to yellow, odorless, crystalline solid,

LB . e Unknown

Original (BCP}IDLM® .. ... . .. ... oot No Evidence ["Note: "Effective™ IOLH = 3,000 mg/m® — see
discuasion bhelow.|

Basis fororginal {SCP)IDLH ... ............... Tha available toxicological data contain no avidenca that an

acute sxpasure to a high concantration of {etryl woukd impede
escape Or cause any imsversible haalth effects within

30 minutes. For this draft technical standard, therefore,
respirators have been assigned on the basis of the assigned
protection factor afforded by sach device up to

2,000 = the OSHA PEL of 1.5 mg/m® (i.e., 3.000 mg/m®); only the
"most protective” respirators are permitted for use in
concentrations exceeding 3,000 mg/m?®,

Short-{srm exposure guidelines ., .. .............. None developed
ACUTE TOXICITY DATA
Lathal doss data:
Species Refarenca Routs | {mg/kg) | (mpkg) Adjusted LD Dertved value
Dog Wells er al. 1820 s.¢. | see-- 5,000 35,000 mg/m 3,500 mg/m’
Humandata ................................... Tetryl is highly imitating to the skin and mucous membmnes and

may Causse savers Upper respiratory tract irilation with coughing
and epistaxis; heavy airbome axposuras may alsc cause liver
damage [Hardy and Maloof 1950]. No systemic poisoning was
noted foflowing chronic exposure to 1.5 mg/m?, other than some
skin sensitization [Bergman 1852].

Revised [DLH; 750 mg/m®

Basis for revised IOLH: Based on acute subcutaneous toxicity data in animals [VWells ol al. 1920], a vaiue of aboul
3,500 mg/m® wouid have been approphiate. Howsever, the revisad IDLH for tetryl is 750 mg/m? based on baing 500 times
the NIOSH REL and OSHA PEL of 1.5 mg/m? (500 is an assigned protection factor for respirators and waa used arbitrarily
during the Standards Completion Program for deciding when the “most prolective” respirators should be used for
particulates).

REFERENCES:

1. Bergman BB [1852]. Tetryt toxicity: a summary of ten ysars experience. AMA Arch ind Hyg Occup Med 5(1):10-20.

2. Hardy WL, Maloof CC {1850]. Evidence of systemic effect of tetryl. AMA Arch Ind Hyg Occup Med 1:545-555.

3. Wells HG, Lewis JH, Sangum WD, McClure WEB, Lusaky HO [1920]. Observations on the toxicity of
tetranitromethylaniline {tetryl}, tetranitroxylene (T.N.X.}, tetranitraniline (T.N_A.}, dinitrodichlorbenzane (parazol}, and
metanitraniline. J Ind Hyg 2.247-252.
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Thallium (soluble compounds, as Tl)

CASnumber ............... e e Varies

NIOSHREL ...... ... ... ... . ... eennnn.. 0.1 mg/m® TWA [skin]

CurmentQSHAPEL ..................covvnnnunn, 0.1 mg/m* TWA [skin]

1989 OSHAPEL .......... ... ... ... .. Same as current PEL

16931984 ACGIHTLY .. ........................ 0.1 mg/m*® TWA [skin]

Descripionofeubstance . _........_ ............. Varies

Original{SCR)IDLH . ........................... 20 mg T¥m?

Basis fororiginal (SCPYIDLH . ................... Because no data on acute inhaiation toxicity are available on
which o base the IDLH for the soluble compounds of thallium,
research in this area is needed. The chosen IDLH has been
estimated from the data given by ACGIH [1971] that LDy, values
for different thallium compounds, by varous routes of
administration and for seversl species of animals ranged from 3
to 92 mg/kg [Downs et al. 1950 as cited by Patty 1683]. Further
support for the chasen IDLH can be gained from the statement
by Deichmann and Gerarde [1969] that a dose of 0.2 gram
{inorganic salts of thallium) may be lethal uniess treatment is
started promptly,

Short-term exposure guidelines . ........... . ..., Mona developed

ACUTE TOXICITY DATA

Letha! dose data:

LDy LD,

Species Rafersnce Route | (mgkg) | (mg/kg) Adjusted LD Detived value
TiC

Mouse Tikhova 1964 oral 24 [ eeees 143 mg T1/m’ 14 mg T1/m
T1S0,

Rat Oekkan Yakuiji 1%80 oral 16 | --=-- 81 mg Tl/m* 9.1 mg T1/x’

House Tikhova 196¢ oral 23,5 | ewae- 131 mg Tl/m? 12 mg Tl/w
T1CM,C,

Mouse Kugano 196% oral 35 | ----- 191 mg Tl/m? 18 mg Tl/m’

Rat Venugopal and Luckey 1378 oral 41.3 | emee- 225 my Ti/m® 23 mg T1/m’
T1,C0,

Mouse Tikhova 1964 oral 21 ) --ee- 178 og Tl/m* 113 mg T1/m

Rat Tikhova 1964 oral | ea-e-- 23 140 mg T1/m 14 my TU/m

Humandats .................cciimmaa., Lethal oral dosss ranging from 0.9 to 8.4 mg/kg have been

reported [Gekkan Yakuj 1880; Tanaks et al. 1878; Venugopal
and Luckey 1878; Yakkyoku 1877]. [Mote: An oral dose ranging
from 0.0 to 9.4 mg’kg is equivalent to & 70-kg worker baing
expossd to concentrations ranging from about 40 to 450 mg/m?
for 30 mirutea, asguming @ bresthing rate of 50 liters per minute
and 100% absorption.]

Revised IDLH: 15 mg TUm?

Basls for revised IDLH: No inhalation toxicty data are available on which to bage an |DLH for soluble thailium
compounds. Thersfore, the revised IDLH for soluble thallium compounds is 15 mg TUm® based on acuie oral toxicty data
in humans [Gekkan Yakuji 1880; Tanaks et ai. 1878; Venugopal and Luckey 1878; Yakkyoku 1877} and animals {Kusano
1968; Tikhova 1964).




Thallium (soluble compounds, as Tl} (continued)
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Thiram

CASnumber ............... e e 137-26-8

NIOSHREL .......... .. .. ... i, 5 mg/m* TWA

CurrentOSHAPEL ... ... ... ... ... ...oon. .. 5 mg/m® TWA

1989 0OSHAPEL ...... ... ... ... alLL, Same as currant PEL

19931984 ACGIMTLY ... ... ... .............. 1 mg/m® TWA

Descriptionofsubetance . ... .................... Colorless to yellow, crystailine solid with a characteristic odor.
] Unknown

Orginal {SCPYIDLH ... ... ... ... .. ... ... ..., 1,500 mg/m?

Basis fororginal {SCPYIDLH .................... The chosen JDLH has been astimated from the rabbit oral LDy, of

210 mg/kg [Sakuramoto 1877 cited by NIOSH 1876]. Rats
survived a 4-hour exposure to cancentrations above 500 mg/m?®
[Smyth 1837-1855 cited by ACGIH 1971].

Short-term exposure guidelines . ................. Nens developed

ACUTE TOXICITY DATA

Lethal concentration data:

Adjuated 0.5-hr Darived
Species Reference LCw Lc, Time LC (CF} value

Rat Marhold 19586 500 mg/m ] ----- 4 hr 1,000 myg/m* (2.9} 100 mg/m

Lathal cose data:

Species Reference Route | {mg/kg} [ {mg/kg} | Adjusted LD Derfved value
Mouse Arkhangel'skaya and Roshchina 1964 oral 1,350 | eeee- 9,450 mg/m? 945 mg/m’
Rabbit Sakurameto 1977 oral 219 ] eew-- 1,476 mg/m* 47 mg/m?
Rat Weiss and Orzal 1967 oral 560 ] e-ee- 3,920 mg/m? 392 mg/m?
Otheranimaldata .............................. Rats have survived a 4-hr sxposure {o concentrations exceeding
500 mg/m® {Smyth 1937-1655).
Humandate ......... ...t iiiiineann. Nona reievant for use in determining the revised 1DLH.

Revised IDLH: 100 mg/m®
Basis for revised IDLH: The revised [DLH for thiram is 10} mg/m® based on acute inhalation texicity data in animals
[Marhold 1588]. This may be a conservative value dua to the lack of relevant acute inhalation toxicity data for workers.

REFERENCES:

1. ACGIH [1971). Thiram (istrametityl thiram disutfide). [n: Documentation of the threshold limit values for substances in
workroom air. 3rd ed, Cincinnati, OH: American Conference of Govemnmental Industrial Hygientsts, p. 257.

2. ACGIH [1981]. Thiram. in: Uocumentation of the threshokd limit values and biclogical axposure indices. Bth ed.
Cincinnati, OH: American Conference of Govemmenial Industrial Hygienists, pp. 1545-1549.)

3. Arkhangelskaya LN, Roshchina TA {1684). Toxicological characterization of furfuramide, a mew vuicanization
accelerator. Gig Sanit 20(7):3T-42 (fransiated).

4. Marhold J [1986]. Frehiad Prumysiove Toxikologe, Organicke Latky. Prague, Czechoslovaltia: Avicenum, p. 1027 (in
Czechoslovakian}.

5. NIOSH [1878]. JO14000. Disulfide, bis{dimethythiocarbamoyl)-. In: Registry of toxic effects of chemical substances,
1978 od. Cincinnati, OM: U.S. Department of Heatth, Education, and Wattare, Public Health Service, Center for Diseass
Controf, National institute for Occupational Safety and Health, DHEW (NIOSH) Publication No. 78-181, p. 462.

6. Sakuramotio Y [1877]. Potential heatth problema of latex products. Kabunshi Kankokai 26:381 {in Japanese).



Thiram (continued)

7. Smyth HF Jr [1937-1955]. Unpublished wark by Chemical Hygiene Feliowship, Mellon Instiute, Pittsburgh, PA. [From
ACGIH {1991). Thiram. In: Documentation of the threshoid limit values and biolkogical exposume indices. 6th ed.
Cincinnati, OH: American Conference of Governmeantal industrial Hygienisis, pp. 13545-1548.}

8. Weiss LR, Orzel RA [1967]. Some comparative toxicologic and phamacciogic effects of dimethyl sulfoxide as &
pesticide solvent. Toxicol Appi Pharmmacol #1:546-557,
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Tin {inorganic compounds, as Sn)

CASnumber ................ ... ... T7440-31-5 (Metat)
NIOSHREL ... ... ... . ittt 2 mg/m* TWA
Current OSHAPEL ............................. 2 mg/m* TWA

1988 OSHAPEL ...... ...t i Same as currant PEL
19910 ACGIHTLY ... ... ... .. 2 mg/m® TWA
Descriptionofsubstance . ....................... Varies

Original (SCPYIDLH . ........o v, 400 mg Sn/m®

Basis foronginat (SCPYIDLH ... ... .. ........... The chosen IDLH is based on the toxicity of stannous chioride.
ACGIH {1971] indicated that inorganic tin sails are of high acute
toxicity. 1LO [1872] reported svidence exists that stannous
chioride can cause paralysis in animals. No data on acute
inhaiation toxicity are available on which to base the IDLH. The
chosen IDLH is based on the dog intravenous LD, , of 20 mg/kg

for stannous chioride [Patenko 1886 as cited bll ury and

Zamik 1935] cited by NIOSH. The chosen 1DLH is likely fo be
conservative.
Short-term exposurs guidelines . ...... ... ... .. .. None developsd
ACUTE TOXICITY DATA
Lethal dose data:
Speties Refersnce Routs | (mg/kg) | {mg/kg) Adjusted LD Darived value
$nso,
Rat Gig Sanit 1386 oral 2,207 § ----- B.4%7 mg Sn/m B50 mg Sn/m*
Mouse Gig Sanit 1986 oral 2,152 | ~----- B,285 mg Sn/m? 829 mg Snfm
snci,
Rat Calvery 1942 oral 00 | --e-- 3,087 mg Sn/m’ 16% mg Sn/m
Rabbic ] WHO 1370 oral 12,000 1 ----- 44,100 mg $n/m*} 4,410 mg Sn/m
Moumke WHO 1972 orai 250 | e-e-- 1,103 mg Sn/m? 110 mg Sn/m’
Humandate ................ ... .ciiiiniiinan, Nane relevant for use in determining the revised [DLH.

Ravised IDLH: 100 mg Sn/m?

Easis for revised IDLH: No inhalation toxicity data ars avaijlable on which to base an IDLH for inorganic tin compounds.
Therefore, the revised iDLH for inorganic tin compounds is 100 mg Sn/nr based on acute oral toxicity data in animals
IWHOD 1972]. This may be a conservative valus due {o the lack of relevant acute inhatation toxicity data far workers.

REFERERCES:

1. ACGH [1971]. Tin {inorganic compounds excapt SnH, and Sn0,) as Sn. in: Documentation of the threshold limit

;alu_es 1 usub;tg-?m in workroom air. 3rd ed. Cincinnati, OH: ican Conference of Govermnmentat industrial
ienists, p. 257.
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Tin {organic compounds, as Sn)

CAS number
NIQOSH REL

1889 0SHAPEL . ... ... ... . ... .. ... ...
19031884 ACGIKTLY ... ... .. ................
Description of substance
Original {SCP) IDLH*

Baasis for priginal {SCP} IDLH

Short-term exposure guidalines . ... . ....... ... ...

ACUTE TOXICITY DATA

Lethal concentation data;

Varies
0.1 mg/m* TWA [skin]
0.1 mg/m* TWA
0.1 mg/m?* TWA {skin}
0.1 mg/m® TWA, 0.2 mg/m® STEL
Varies
Unknown [*Nole: *Effective” IDLH = 200 mg Sn/m’ —~ see
discussion balow.]
Patty [1963], Browning {1968), and Deichmann and
Gerarde [1569] aif indicated that the trialkyltin compounds are
generaily the most texic of the organic tin compounds. The only
available acine inhalation toxicity data on which to base an 10LH
are given by NIOSH [1976] which cited the following mouse LC,
values for tri-n-butyttin iodide, triethyttin bromide, and
tri-n-propyltin bromide, raspectively. 1340 mg/m?, 1640 mg/m®,
and 1650 mg/m® [NDRC 1042]. The LC,,, is the lowast
concentration of & substance, other than an LGy, in air, that has
been raparted to cause death in man or to causa death in

. animais whan thay have boen exposed for 24 hours or leas, For
this drafi technical standard, however, respirators have been
assigned on the basis of the assigned protection factor afforded
by each devics up to 2,000 = the OSHA PEL of 0.1 mg Sn/m®
{i.e., 200 mg Sn/m¥); only the "most protective” respirators are
permitted for use in concantrations exceeding 200 mg Sn/m®.
Hone developed '

Speciew Reference

Adjustad 0,8-hr
LC (CF)

Dwrived value

Tri-n-butylitin
iodide

Moune NDRC 1942

Triethyltin
bromide

nouse NIRC 1542

Tri-n-propyltin
bromide

Mouse FDRC 1942

1,340 mg/m' | 16 min | 263 ®3 Sn/e’ {0.68} | 26 mg Sn/o

1,640 mg/m*t 10 min ] 470 »g Sn/m’ (0.6%) 47 mg Sn/o’

1,650 my/m | 10 min | 412 =g Sn/®’ {0.6%) 41 ™y Sn/m’
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Tin (organic compounds, as Sn) (continued)

Lathat doss data:
LDy Lo,
Specles Reference Route | (mgikg) | (may/kg) | Adjustad LD | Derived value
Triphenyltin acetate
G. pig Klimmer 1371 oral 21 | ----- 43 mg Sn/m’] 4.3 mg Sn/w’
Rabbit Perkow 1%71/1576 oral 30 | -e--- 61 mg Sn/m’ 6.1 oy Sn/m?
Moune Sroner 196§ oral 81 | -e--- 164 mg Sn/m’ | 1§ mg sSn/m’
Rat Kartel 1358 oral 125 | ----- 254 mg Sn/m’ | 25 mg Sn/m’
Cimethylitin bis{iscoctyl-
MELCRPLOACRLALER])
Rat Hazleton 1572 oral 604 | ----- 803 mg sn/m’ | %0 mg sn/m
Tri-n-butyltin icdide
Rabbit Rkatpuka 1973 oral | ----- 100 196 mg Sn/m*| 2¢ mg So/m

Humandats .................

None relevant for use in determining the revised IDLH,

Revised IDLM: 25 mg Sovm®

for warkars,

Baasis for revised IDLH: The reviaad !DLH for organic tin campaunds is 25 mg Sn/m? based on actte inhalation toxicity
data in animals [NORC 1842]. This may be a conservative vaiue due to the lack of relevant acute inhaiation toxicity data
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11. Hartel K [1658]. Organic tin compound as a crop fungicide. Field rials in Germany. Tin and it unes 43:9-14.

472

Hazleton Labaratories, Inc. {1972]. Acute orai administration — rats: DMT-IOMA, final report. Vienna, VA: Hazieton




Titanium dioxide

CASPnUmber ......... .. ittt 13463-87-7

NIOSHREL ... ... ... . s None established; NIOSH considers titanium dioxide o be a
potential occupational carcinogen as defined by the OSHA
carcinogen policy [28 CFR 1890].

CurrentOSHAPEL .. .. ..............cc0innnn 15 mgim® TWA

1909 OSHAPEL ........ ... ... i 10 mp/m® TWA

1993198 ACGHTLY ... ... ... .o, 10 mg/m* TWA

Descriptionofsubstance ... ... ................. Whits, odorless powder,

LEL .. e Noncombustible Solid

Original (SCPJIDLH* ... ... .. ... ..vernn... No Evidence [*Note: "Effective” IDLH = 7,500 mg/m* - see
discussion below.)

Basis for original (S3CP)IDLH .. .................. The available toxicological data contain no svidance that

sxposure to a high concantration of titanium dioxide would
impede escape within 30 minutes. For this draft technica!
standargd, therefore, respirators have been selected on the besis
of the assigned protection facior afforded by each device.
However, for some particulate substances for which no svidence
of an IDLH sxista, the determination of allownbile respiratary
protection based on protection factors may result in the
assignment of respirators for concantrations that are not likely to
be sncountered in the occupationsl snvironmert. Therelore, for
all such particulate substances it has been arbitrarily determined
that only the "most protective” reapirators are permitiad for use in
concantrations exceeding 500 x the OSHA PEL (500 x 15 mg/m?

is 7,500 mg/m®).
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Animalorhumandats .......... ... ............. None relevant for use in determining the revised IDLH.

Revised IDLH: 5,000 mg/m’

Basis for reviead IDLH: The evailabie toxicological data contain no evidence that an acute axposure to a high
concentration of tRanium dioxide would impede escape or cause any imeversible health effects within 30 minutes.
However, tha revised IDLH for titanium dioxide is 5,000 mg/m? basad on being 500 imes the OSHA PEL of 10 mg/m®
promulgated in 1889 (500 is an assigned pratection factor for respirators and was used arbitrarily during the Standards
Compistion Program for deciding when the “most protective” mspiraiors should be used for particulates). [Note: NIOSH
recommends as part of its carcinogen policy that the "most protective” respirators ba wom for titanium dioxide at any
detectable concentration ]
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Toluens

CAS UMD . ..........o0ivviinieniiinnnn. 108-88-3
MIOSHREL ........... .00t 100 ppm (375 mg/m®) TWA, 150 ppm (560 mg/m®) STEL
CurrentOSHAPEL ....... ... .. ................. 200 ppm TWA, 300 ppm CEILING,
500 ppm 10-minute MAXIMUM PEAK
1989 O8HAPEL ......... ... ... . e 100 ppm (375 mg/m”*} TWA, 150 ppm (560 mg/m”} STEL
199319 ACGIHTLY ... ....................... 50 ppmn (188 mg/m?) TWA {skin}
Descriptionof substance . . ...................... Cotorless liquid with a sweet, pungent, banzene-like odor.
N ] 1.1% (10% LEL. 1,100 ppm)
Onginal (SCPYIDLH .. .......................... 2,000 ppm
Basis fororiginal (SCP)IDLH ... .. ... ............ The chosen iDLH seems raasonable based on the statements by

Patty [1663] and ANS! [1B73]. Patty [1963] reported that with
600 ppm, extrema fatigue, mental confusion, exhilaration,
nausea, headache, and dizziness resuited by the end of 3 hours
[von Oettingen et ai. 1642). ANS![1973] reported that expasures
to concantrations greater or longer than 4,000 ppm for 5 minutes
might limil sef-rescue ability.

Existing short-tarm sxposure Quidelines . ... ... ... Nationaj Research Councit [NRC 1987] Emargency Exposure
Guidanca Levels (EEGLs):

1-hour EEGL: 200 ppm
24-hour EEGL: 100 ppm

ACVUTE TOXICITY DATA
Lathal concantration deta:
LCy LC,., Adjusted 0.5-br Derived
Spacles Referance {ppm) {ppm) Time LC {CF} value
Rat Banignus 1961 »26,700 | ----- 1 hr »33,375 ppm (1.28) | »3,338 ppm
Mouse Banignus 1981 400 | ----- 24 hr 1,440 ppm (3.6) 144 ppm
Rabbit Smyth and Carpenter 1944 2 ] ---.. 55,000 40 ain 60,500 ppm (1.1} 6,050 ppm
Otheranimaldata ............................0. ROy, {(mouss), 5,300 ppm [Nielsen and Alarie 1532].
Humandata . ............... ...l it has been reported that axtreme fatigue, mantal confusion,

exhilarstion, naussas, headache and dizzinesa resultad from
exposures to 800 ppm by the end of 3 hours [von Oweltingan et al.
1942]. In addition, the following obsarvations have been made:
some workers will tolerate concentrations ranging up to 200 ppm
for 6 to B hours daily with no demonstrable Hl sffects; 200 to 500
ppm for 8 to 8 hours will causs tiredness and lassitude in most
workers; and concantrations over 300 ppm for 1 to 3 hours are
definitely dangsrous and will causa symploma attributable to
depreasion of the caniral nervous system and the bone marmow
[wilson 1843]. 1t has alsc been eported that exposure to
concenirstions greater than 4,000 ppm for more than S minutes
might lirrit saif rescue ability JANSL 1973]. After 20 minutes,
exposures o concentrations at 300, 500, or 700 ppm resulted in
significant increases in reaction timas; 8 significant decreasa in
percepiual apesd resulted after a 20-minute axposure to

700 ppm [Gambersle and Hultengren 1872].

Revised IDLH: 500 ppm
Basis for revised |DLH: The revised IDLH for toluena is 500 ppm based on acule inhalation taxicity deta in humans
[Gamberale and Hultengren 15§72; von Cettingen et ai. 1542; Wilson 1943).
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Toluene (continued)

REFERENCES:

1.
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Patty FA, &4, [1563]. Industrial hygiene and toxicology. 2nd rev. ed. Vol. [I. Toxicology. New York, NY: interscience
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Toluene-2,4-diisocyanate

CASnumber ................ P 584-84-9

NiOSHREL ........ ... . ... .. .. None established; NIOSH considers toluene-2 . 4-diisocyanate to
be a potential occupational carcinogen as defined by the OSHA
carcinogen policy {26 CFR 1084

CurremtOSHAPEL ...................cooio.... 0.02 ppm (0.14 mg/m) CEILING

1889 0HA PEL ...... ... ... i 0.005 ppm (0.04 mg/m?) TWA, 0.02 ppm (0.15 mg/m*) STEL

1934 ACGIHTLY .. ... ... ............. 0.005 ppm {0.036 mgym?®) TWA, 0.02 ppm (0.14 mg/m™) STEL

Descriptionofeubstance . .......__............ .. Coloriess to pale-yellow sobid or liquid (above 71F) with a shamp,
pungent odor.

1 =5 £.9% (10% LEL, 800 ppm)

Onginal (SCPYIDLH .. ...............cceuvunn., 10 ppm

Basle fororiginal (SCP)IDLH .. _................. For this drafl technical standard, it is assumed that individuals

who have daveloped a sensitivity to TDI will not be allowed to
work in @ TDI atmosphem. In thesa sansitized individuals, aven
concentrations below the OSHA PEL are capable of triggering
tha aliergic responae. Therefors, the {DLH has not bheen based
on data obtained from the axposures of individuals or animals
sensitized o TDI. The chosen IDLH i basad on the 4-hour LC,,
values for different specias of animals, ranging from 8.7 to

13.9 ppom [Duncan et al. 1982 ciled by AIHA 1987 and

NIOSH 1873).

Short-term sxposure guidelines . ... ... ... ... ... None developed

ACUTE TOXICITY DATA

Lethal concentration data:

LCy LG, Adjusted 0.5-hr Derived

Species Referencs {ppm) (ppm) Time LC {CF) value
Rat Duncan st a). 1962 14  --e=- 4 hr 23 ppm {2.0) 2.8 ppm
G. plg Duncan &t al. 1962 13.9 | ---s- 4 hr 29 ppm (2.0) 2.8 ppm
Mouss Duncan et al. 1962 9.7 1 e---- 4 hr 19 ppm {2.0) i.9 ppm
Rabbhit Tryncan et a&l. 1952 1L | = 4 hr 22 ppm (2.0} 2.2 ppm

Otheranimaidata .............................. RDy, (mouss), 0.38 ppm [Alare 1881].

Humandats .. .. .................ccciciiiian MNone relevant for use in determining the revised 1DLH.

Reviesd IDLH: 2.5 ppm

Basis for mvised IDLH: The revised IDLH for toluene-2 d-diisocyanate is 2.5 ppm based on ecuts inhalation toxicity data
in animals [Duncan et al. 1862). Since in senaitized individusls, even concentrations below the OSHA PEL are capable of
triggering the alergic responss, e revised IDLH has not been based on deta obtained from the exposures of individuais
or animals semitized to TDI. [Note: NIOSH recommends as part of its carcinogen poticy that the "most proteciive”
raspirators be wom for toluene-2 4-diisocyanate at any detectable concentration.)

REFERENCES:

AlHA [1987]. Toluene diisocyanate. In: Hyglenic guide saries. Am Ind Hyg Aasoc J 28-00-54.

Alarte Y [1981]. Dose-responss snalysis in animal siudies: pradiction of human responsas. Environ Health Perspact
42.6-13.

Duncan B, Scheel LD, Fairchild E.J, Klllens R, Graham S [1962). Toluene diisocyanats Inhalation toxicity: patnology and
moriality. Am Ind Hyg Assoc J 23:447-458.

4, NIOSH [1873]. Criteria for a recommended standard: toluene mmanm. Cincinnati, OH: U.S. Department of Health,
Education, and Yvelfare, Public Health Service, National Institute for Occupational Safety and Health, DHEW Publication
No. HSM 73-11022.
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o-Toluidine

CAS NUMber .. ... . .

NIOSH REL

CurrentOSHAPEL .......... ... ..............
1989 OSHAPEL ....... ... i,
18831904 ACGIHTLY ... .. ... ..
Descriptionofsubstance .. ......................

LEL......

Orgimal (SCP)IDLH .. ... ... ... ... ... ........
Basis fororiginal (SCP)IDLH . ... __..............

85-53-4

None established; NIOSH considers o-toluidine 1o be 8 polential
occupational carcinogen as defined by the OSHA carcinogen
policy [28 CFR 1890] that may be absorbed through the skin.

5 ppm (22 mg/m™) TWA [skin]

Same as curment PEL

2 ppm (8.8 mg/m™) TWA [skinj, A2

Colortess to pale-yellow liquid with an aromatic, aniline-like odor.
Unknown

100 ppm

The chosen IDLH is based on the statement by Sax {1975] that
100 ppen is the maximum concantration sndurable for 4 hour
without serious consequences. No other data are available on
which to basa the IDLH.

Short-term sxposure guidelines .................. None developed

ACUTE TOXICTTY DATA

Lethal dose deta:

LDy LD,

Species Refsrence Route | {mg/kp) | (mg/ikg) | Adjusted LD Derived value
RAL IARC 1982 oral 610 ) aemes 1,052 ppm 108 ppm
Mouse IARC 1982 oral 520 | eeee- 016 ppm 82 ppm
Rabbit IARC 1982 oral 840 | ----- 1,318 ppm 132 ppw
Rat Jacocheen 1%72 oral g0 | -ee-- 1,413 ppm 141 ppm
Rat Jacebaen 1372 oral 40 ] ----- 1,475 ppm 148 ppm

Ctheranimaidats ........... . .................

Human data

Rats have survived an 8-hour exposure {0 saturated vapors of
o-toluidine [Smyth of al. 1652].

It has been reported that a 60-minute expoaura to 40 ppm
produces severe toxic effects [Goldblatt 1855]. it has been
reported that 100 ppm is the maximum concantration endurable
tor 1 hour without senicus consaquencss [Sax 1975).

Revised IDLH: 50 ppm
Basis for revised IDLH: The revised iDLH for o-{oluidine is 50 ppm based on acute inhalation foxicity data in humans
[Goldblatt 1955; Sax 1975]. [Note: NIOSH recommends as part of its carcinogen policy that the "most protective”
raspirators bs womn for o-toluidine at any deteciable concentration.]

REFERENCES:

1. Goldblatt MVY [1535]. Ressarch in industrial health m the chemical industry. Brit J Ind Med 72-1-20,

2. 1ARC [1882]. ortho-Toluidine and its hydrochlcride. In: LARC monographs on the svaluation of carcinogenic rigk of
chemicais to humans. Vol. 27. Some sromatic amines, anthraquinones end nitroso compounds, and inorganic flucrides
used in drinking-water and dental preparations, pp. 155-175.

3. Jacobsan KH [1972]. Shert communication: scute oral texicity of mono- and di-alicyl ring-subatituted derivatives of
aniline. Toxicol Appl Phamacol 22153154,

4. Sax NI[1975]. o-Toluidine. in: Dangerous properties of indusirial materials. 4th ed. New York, NY: Van Nostrand
Reinhold Company, pp. 1173-11786,

5. Smyth HF, Carpenter CP, Weil CS, Pazrzani UC, Strieget JA [1862]. Range-finding toxicity data: list V. Am Ind Hyg
Assoc J 2385107,
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Tributyl phosphate

CASnumber ... ............ e 126-73-8

NIOSHREL ..........0couiiiiiininrimnennnnan, 0.2 ppm (2.5 mg/m?’) TWA
CurremtOSHAPEL . ... . ... ... ..cciiiiinn.. 5 mg/rr TWA

1989 0OBHAPEL .............. 0ot 0.2 ppm (2.5 mgim™) TWA

19931988 ACGIHTLY ... ... .. ... ... 0.2 ppm (2.2 mgim?} TWA
Descriptionofsubetanes . _........ ... .......... Colorless o paie-yeliow, odoriess liquid.
[ Unknowr

Orginal {SCP}IDLH . ... ... ... ... ....... .. .... 125 ppm

Basis for original {SCP) IDLH

The chosean [OLH s based on the only availabie data on acute
inhatation toxicity of axposure to tributyl phoaphate. Patty [1963]
mported that 0 of 3 rata succumbed to @ 6-hour exposure fo

123 ppm (1,337 mg/m?) [Fassatt]. No other quantitative data are
available on which {o basa the IDLH.

Short-tsrm axposure guidelines ............. .. ... None developed

ACUTE TOXICITY DATA

Lathal concentration deta:

LCyw LG, Adjusted 0.5-hr Derived

Species Refersnce (ppm} {ppm} Time LC {CF) value
Car Eller 1937 | eeess 2,114 5 hr 4,760 ppm {2.15} 476 ppm
Car IPCS 1991 227 | ----- 4-5 hr | 454-488 ppm {2.0/2.15) | €5-49 ppn
Rat IPCS 1591 123 | ----- 6 hr 283 ppm {2.3) 28 ppa
Rar Kalinina 1$71 117 ----- ? 7 ?
Rat TSCATS 2,529 | ----- 1 hr 3,161 ppm {1.25) 316 ppm

Lathal doss data:

LDy LD,

Species Raference Route | (mg/kg) | {mgfkg} Adjusted LD Derlved vaius
Mouse Kalinina 1971 oral 1,189 | --aa- 752 ppa 7% ppm
Rak Smyth and Carpenter 1944 oral 3,00 |} ----- 1,897 ppa 13 ppm

Otherandmaldate ................0viiinnnn.. tt has been reported thal rats survived a 8-hour axposure to

123 ppm {1,337 mg/m*} [Patty 1983]
Humandats . ... ... ... ... ...t Nausea and headache have been reporied in workers exposad

to 15 mg/m?® (1.4 ppm) Mastromatieo 1564].

Revised IDLH: 30 ppm

Basla for revised IDLH: The revissd IDLH for tributyl phosphaie is 30 ppm based on scute inhaletion toxicity data in
animais IPCS 1991]. This may be & consarvative value due to the lack of relevant acute toacity data in humans sxposed
o concentrations above 1.4 ppm.

REFERENCES:

1. ACGIH [1981]. Tributyl phosphate. In: Documentation of the threshold fimit values snd biclogical axposure indicas. 8th
od, Cincinnati, OH: Amatican Confersnca of Governmental industriat Hygienists, pp. 1600-1801.

2. Elr H {1837). Beitrag 2ur toxikologie technischer weichmachungsmittel (dissartation). Pharmakoiogishen Institut der
Univeraitat Wursburg, Germany.

3. Fasseft DW[7]. Unpublished data from the Laboratory of Industrial Medicine, Eastman Kodak Company, Rochester, NY.
{From Patty FA, ed. [1883]. industriad hygiene and toxicology. 2nd rev. ed. Vol, Ii. Toxicology. New York, NY:
Interaciencs Publishers, Inc., p. 1915

4, IPCS [1991]. Environmental health criteria 112, tri-n-butyl phoaphate. Geneva, Switzerland: Werld health Organization,
Intemational Programme on Chemical Safety. {From ACGIH [1881]. Tributyl phosphate. In: Documentation of the
threshold limit values and biological exposure indices. 6th ed. Cincinnati, OH: American Comference of Govemmental
Industrial Hygisnists, pp. 1600-1601.]
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Tributyl phosphate (continued)
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CASnuUmber ............ ... ... . . i 79-00-5

NIOSHREL ........... ... ... .ciiiiiiiiin.... 10 ppm (45 mg/m”) TWA [skin); NIOSH considers
1,1,2-richioroethane to ba a potential occupational carcinogen
as defined by the OSHA carcinogen policy [20 CFR 1880).

CurrentOSHAPEL ...................civuern... 10 ppm {45 mg/m®) TWA [skin]

1989 OSHAPEL ............ ... ... ... ..., Same as current PEL

18931994 ACGIHTLY . ... .. ... ............. 10 ppm {55 mg/m?} TWA [skin]

Deseription of substance

LEL ..

Criginal ($CP} IDLH
Baeis for ariginal {SCP) IDLH

1,1,2-Trichloroethane

Colorless iiquid with a sweest, chioroform-like odor.

€% {10% LEL, 6,000 ppm}

500 ppm

The chosen [DLH is basad on the UCC [1072] report that
500 ppm killed 1 of 6 rats in 4 hours, and 4 of 6 rats in 8 hours.

Short-tarm sxpcasurs guidslines . ................. Nane develcped

ACUTE TOXICITY DATA

Lethal concentration data:

Adjusted 0.5-hr Derived

Species Referencs LCy LC., Time LC {CF) value
Cat Arch Hyy Bakteriol 1%36 J = =~e-- 13,100 mg/m' | 4.5 hr | 4,957 ppm {2.1) 496 ppm
Rat Carpenter ot ai. 1349 ] 0 ----- 2,000 ppm 4 hr | 4,000 ppm {2.0) 4G0 ppm
Rat uce 1872 LCy: 5CO ppm | ----e 4 hr |1,000 ppm {2.0) 100 ppm
Rat gcc 1972 LC»: 500 ppm [ ----- 8 hr |1,250 ppm {2.5) 125 ppm

Humandata ................. ... ... 00, None relevant for use in determining the revised [DLH.

Revised IDLH: 100 ppm

Easls for reviesd IDLH: Tha revised iDLH for 1,1,2-trichloroethane is 100 ppm based on acute inhalation taxicity data in
animais [UCC 1872]. [Note: NIOSH recommends as par of its carcinogen poticy that the "most protective” respiraiors be
womn for 1,1,2-trichloroethane at concantrations above 10 ppm.]

REFERENCES:

1. Arch Hyg Bakteriol [1638]; 118:131 (in German).

2. Carpenter CP, Smyth HF Jr, Pozzani UC [1948). The assay of acute vapor toxicity and the gradlng and interpretation of
rasults on 96 chemical compounds. J Ind Hyg Toxicol J1(6):343-345.

3. UCC [1972]. Toxicology studies: 1,1 2-trichlorosthana. New York, NY: Union Carbide Corporation.
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Trichloroethylene

CASnumber . ............. .. ... ..,

NIOSH REL

79-01-8

2 ppm 60-minute CEILING during usage as an anesthetic agent
and 25 ppm TWA during all other exposures; NIOSH considers
rrichforoethyiene to be a potential occupational carcinogen as
defined by the OSHA carcinogen policy [28 CFR 1990].

100 ppm TWA, 200 ppm CEILING,

© 300 ppm 5-minute MAXIMUM PEAK IN ANY 2 HOURS

Descriptionof substance . ... ... ... ............
LEL (@77 F) .ot i
Orginal {SCP}IDLH . ...........................
Baeis forortginal {SCP)IDLH . ...................

Existing short-term sxposure guidelines . .. .. ... ...

ACUTE TOXICITY DATA

Lethal concentration data:

50 ppm (270 mg/m® TWA, 200 ppm (1,080 mg/m®) STEL

50 ppm (268 mg/m® TWA, 10 ppm (537 mg/m®) STEL, AS
Colorless liquid {unlesa dyed tilue} with a chioroform-ike odor.
8% {10% LEL(@77F), 8,000 ppm)

1.000 ppm

The chosen IDLH is based on the resuits of sxperimental 2-hour
exposures by Vernon and Ferguson J1968] of 8 young male
volunteers {aged 21 to 30) to concantrations of 0, 100, 300, and
1,000 ppm. On the basis of a number of psychophysiological
tests, decrements in performance were reported astatistically at
anly 1,000 ppm. Because the exposure time was 2 hours at
1,000 ppm, & perscn should be able to escape within 30-minutes
without injury or imeversible health effects.

National Ressarch Councit [NRC 1888] Emergency Expoaure
Guidance Levels {EEGLs):

1-hour EEGL: 200 ppm
24-hour EEGL: 10 ppm

LC, LG, Adjusted 0.5-hr Derived
Specios Refsrence {ppm} {ppm} Time LC {CF*} valua
Buman Bell 18532 | esss- 2,900 ? 2 ?
G. pig Davia er a1, 195% | ----- 37,200 | 0 min | 23.196 ppm (1.43) | s§,220 ppm
Mouse Friberg et al. 1553 g8,45¢ } ----- 4 hr |[114,075 ppm (13.5) | 11,408 ppm
Cat tehmann et al. 183 0} ----- 5,952 2 hr 33,688 ppm {(5.66) | 3,359 ppm
Rat NRC 1888 y a---a 8, 000 4 hr [108,000 ppm (13.5) | 10,800 ppm
Rat Vernot et al. 15877 26,300 §  ----- 1hr 62,554 ppm (2.38) 6,259 ppm
Rabbit W20 197¢ ] emees 11,600 ? 7 ?

"Mote: Conversion factor {CF) was determined with "n" = 0.8 [ten Berge et al. 1885).

Otherhumandata .. .................. ...

Exposure of eight volunteers for 2 hours to 1,000 ppm resutted in
decrementa in visual paroeption and motor skilis, but 2-hour
expoauras to 100 and 300 ppm did not [Vemon and Fergusan
1968). Tachypneas and ventricular arrhythmias have been
equated with inhaled concentrations greater than 15,000 ppm
during usage a8 an anesthelic (Vemon and Ferguson 1968].

Revised IDLH: 1,000 ppm [Unchanged]
Basis for revised IDLH: Based on acute inhalation toxicity data in voluntears [Vemon and Ferguson 1068), the original
1DLH for irichloroethylene {1,000 ppm) is not being revised at this ime. [Note: NIOSH recommends as part of its
carcinogen policy that the "most protective” respirators be worn for trichloroethylene at concentrations above 25 ppm.]




Trichloroethylene (continued)
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Trichloronaphthalene

CAS number
NIOSH REL

-

Short-term exposure guidelines .. ........ .. .. ....
ACUTE TOXICITY DATA
Animaldata .......... ... . .. e,

Humendate . ..... .. ... it

13216859

5 mg/m® TWA [gkin]

5 mg/m® TWA [skin]

Same as current PEL

5 mg/m* TWA [skin}

Colorigss 1o pale-yellow solid with an aromatic odor.

Unknown

Unkngwn ["Note: "Effsctive” IDLH = 50 mg/m? - see discussion
below.}

No toxicological data are available conceming the effects of
scute exposures o trichloronaphthatene. For this drafl lechnical
standard, however, an analogy with other chioronaphthalenes
was used, and the respiraiors were selecied on the basis of the
assigned protection factor afforded by each device up to

10 = the OSHA PEL of 5 mg/n? (i.e., 50 mg/m’}; only the "most
protective” respiralare are permitted for use in concentrations
exceeding 50 mg/m*.

Nons developed

Rats and mice axpossd to a single 2-hour exposure to
200 mg/m® had no adverse effects [Shakahnovshkava 1953].
None relevant for use in datermining the revised IDLH.

Ravised IDLH: Unknown [Unchanged]

Basls for reviesd IDLH: Due to a lack of rMavant acute toxicity data, the !DLH for trichioronaphthalene remains
"Unknown.” The "most protective” respirators will continue to be recommended for eoncentrations exceeding 50 mgim®
based on being 10 times the NIOSH REL and DSHA PEL of 5 mg/m® (10 is an assigned protection factor for respirators
and was used during the Standards Comptation Progrem for deciding when the "most protective™ respirators should be
used for trichloronaphthalene). This may be a conservative value due to the lack of relevant acute toxicity data for
workers at concentrations above 50 mg/m’ for trichipranaphthalene.

REFERERCE:

1. Shakahnovskava FB [1853]. Toxicology of chiorinated naphthalenes. Farmakol Toksikol 16:43-47 (translated).
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1,2,3-Trichloropropane

CASnumber ................ e 06-18-4

NMIOSHREL ...... ...ttt 10 ppm (60 mg/m®) TWA [skin]; NIOSH considars
1.2.3-trichioropropane to be a potsntial occupational carcinogen
as defined by the OSHA carcinogen policy [28 CFR 198(].

CurrentOSHAPEL ............................. 50 ppm (300 mg/m®) TWA

1989 OSHAPEL ................. ... 10 ppm (60 mg/m®) TWA

1993AMACGIHTLY .......................... 10 ppm (60 mg/m?) TWA [skin]

Description of subatance .. ...................... Colorless liquid with a chioroform-like odor.

LEL{(@248'F) ... .ot 3.2% {105 LEL(@248"F), 3,200 ppm}

Orginal (SCPYIDLH . .. ... ....... ... ... i, 1,000 ppm

Basis fororiginal {SCP)IDLH ... ... ... ........... UCC [1873] reported that 5 of 8 rats died following a 1-hour

exposure to 5,600 ppm. Because saveral mics died following
only a 20-minute exposure to 5,000 ppm [McOmie and

Bames 1949 as cited by AGGIH 1971)], 5,000 ppm has not been
chosen as the IDLH. The chosen IDLH is based on the rat
4-hour LC, 5 of 1,000 ppm [Smyth et al. 1962 cited by

NIOSH 1876}
Shorttarm exposure guidelines .................. None developed
ACUTE TOXICITY DATA
Lathal concantration data:
LC, Lc. Adjusted 0.5-hr Derived

Species Reference {ppm} {ppm} Time LC (CF) valus
Mouss Izmerov st al. 1982 555 ----- 2 hr BE3 ppm (1.6} 49 ppm
Mouse McOmie and Barmes 1548 | 000 ----- €, 000 20 min | 4,350 ppm (0Q.487) 435 ppm
Rat McUmie and Barnes 1949 LCym: 700) ----- 4 hr i.400 ppm (2.0} 140 ppm
Mouse McOmie and Barnew 1949 LCygot TG | e=ve- 4 hr 1,400 ppm (2.0) 140 ppm
Mouse McOmie and Barnes 194% LCie0t 340 ---es 4 hr 680 ppm (2.0) &6 ppm
Rat Smyth ot al. 1962 LCy,: 1,000 ----- 4 hr 2,000 ppm (2.0} 200 ppm
Rat ucc 1973 LCuy: 5,B00] ===-- 1 hr 7,000 ppm {1.25} 709 ppm
Humandats ................. . ..c.ciiiiiiaa.. it has been reported that objectionable ocular arxd mucosal

irritation were axpenienced after 15 minutes of axposure to
100 ppm [Silverman et al. 1048].

Ravised IDLH: 100 ppm

Bagis for revised IDLH: The revised iDLH for 1,2, 3-trichloropropane is 100 ppm based on acute inhalation toxicity data
mn bumans [Silverman et at. 1948]. This may be a conservative value due to the lack of relevant acute toxicity data for
workers exposad to concentrations above 100 ppm. [Note: NIOSH recommends as part of its carcGnogen policy that the
"most protective”™ raspirators be wom for 1,2,3-trichloropropane at concentrations above 10 ppm.]

REFERENCES:

1. ACGIH [18T1]. 1,2.3-Trichioropropane. In: Documentation of tve threshold fimit values for subsiances in workroom air.
3rd ed. Cincinnsti, OH: American Conference of Governmental Industrial Hygienists, pp. 268-267,

2. lzmerov NF, Sancteky |V, Sidorov KK [1882]. Toxicometric parameters of industrial toxic chemicals under singie
exposure. Moscow, Russia: Centre of Inlsmational Projects, GKNT, p_ 114.

3 McO;nic WA, Barnes TR [1949]. Acute and subchronic toxicity of 1,2,3-trichioropropans in mice and rabbits, Fed Proc
8:318.

4. NIOSH [1976]. TZ92750. Propane, 1,2 3-trichloro-. In: Registry of toxic effects of chemical substancas, 1876 ed.

Cincinnati, OH: U.S. Department of Health, Education, and Welfare, Public Haalth Service, Center for Disease Control,

National Institute for Occupational Safety and Heatth, DHEW (NICSH) Publication No. 76-181, p. 968,

Silverman L, Schulte HF, First MW [1846]. Further studies on sensory response to certain indusirial solvent vapors. J

Ind Hyg Toxicol 28:262-266.

8. Smyth HF Jr, Carpenter CP, Weil CS, Pozzani UC, Striegsl JA[1862]. Range finding toxicity deta: list V1. Am ind Hyg
Assoc J 23:85-107.

7. UCC [1973). Toxicology studies: 1,2,3-trichloropropane. New York, NY; Union Carbide Corporation.

o
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CAS number

NIOSH REL

Current OSHA PEL
1589 DSHA PEL

LEL e e
Original {3CP) IDLH
Basis for origine! {SCP) IDLH

Exieting short-term exposure guidelines

1,1,2-Trichloro-1,2,2-trifluoroethane

ACUTE TOXICITY DATA

Lethal concentration data:

76131

1,000 ppm (7,800 mg/m®) TWA,

1,250 ppm (8,500 mg/m") STEL

1,000 ppm (7,600 mg/m?®) TWA

1,000 ppm (7,600 mp/m’) TWA,

1,250 ppm (9,500 mg/m?) STEL

1,000 ppm {7,870 mg/m’} TWA,

1,250 ppm (9,590 mg/m") STEL

Colortess to water-white liquid with an odor like carbon
tetrachloride at high concentrations.

Unknown

4 500 ppm

The chosan IDLH is based on the statement by AIMA [1968] and
ACGIH {1971] that a 2.75-hour sxposure to 4 500 ppm
significantly impaired the psychomolor performance of human
volunteers {Siopps and McLaughlin 1867].

National Research Councit [NRC 15584) Emergency Exposure
Guidance Lavels (EEGLa):

1-hour EEGL: 1,500 ppm
24-hour EEGL: 500 ppm

LC, Adjustad 0.3-hr Derivad
Spacies Referance {ppm) (ppm) Time LC {CF} value
Mcuse Burns et al. 1961 250,000 1.5 min| 92,500 ppm {0.37) 5,250 ppm
Rat Clayton 1962 87,000 | hr |zco,100 ppm {2.3) | 20,010 ppm

Qther animal dats

Dogs appear to tolarate 1,000 ppm, regardiase of duration of
exposure but exhibit cardiac abnormalities whan sxposed to
2,000 ppm for 6 hours and immeadiately challenged with
epinephrine [Aviado 1975]. Also, dogs exposed for 5 minutes to
2.500 ppm or higher and then challenged with epinephrine
devaloped cardiac sensitization [Reinhardt ot al. 1873]. Others
have reported that dogs exposed whils running on a treadmill {io
increase their own epinephrine concentration) were not
sensitized at concentrations up to 20,000 ppm [Trochimowicz et
al. 1674].

Human volurteers exposed to 2,500 ppm had subjective
symptoms of diminished concentration, somnolenca, and head
heaviness within 30 minutes of inttiation of exposure and stight
but dafinite further significant decrements at exposures for 2.75
hours at 4,500 ppm [Stopps and McLaughlin 1957]. No adverse
changes were noted in volunteers exposed te 500 or 1,000 ppm
for 8 hours per day, 5 days per week for 2 weeks [Reinhartt et
sl. 1971).

Revised IDLH: 2,000 ppm
Baeis for revised IDLH: The revised IDLH for 1,1,2-trichlorp-1,2,2-triflucroethane is 2,000 ppm based on acute
inhalation toxicity data in volunteers [Reinhardt et al. 1871; Stopps and McLaughlin 1867}
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1,1,2-Trichloro-1,2,2-trifluoroethane {continued)

REFERENCES:

1.

10.

ACGIH [1971]. 1,1.2-Trichloro-1,2,2-trifluarcethane. In: Documaentation of the threshok limit values for substances in
workroom air. 3rd ed. Cincinnati, OH: American Conferenca of Govemmental Industriai Hygienists, pp. 267-268.

. AIHA[t863]. 1,1,2-Trichlore-1,2,2-triflucrosthane. In: Hygienic guide series. Am ind Hyg Assec J 29:521-525.
. Aviado DM [1975). Toxicology of asrosol propeilants in the respiratory and circulatory systema. X. Proposed

classification. Toxicology 3:321-332.

. Bums THS, Hall JM, Bracken A, Gouldstone G, Newland DS [1961]. An invesﬁgaﬁoh of new flucrine compounds in

anaesthesia. Anaesthesia 76318,

. Clayton JW [1962]. The toxicity of flucrocarbons with special referance o chemical constitution. J Octup Med

4:262-273.

NRC [1984). Emergency and continuous exposure [imits for selected aitborne contaminants. Vol. 2, Washington, DGC:
National Academy Press, Committes on Toxicology, Board on Toxicology and Environmenmal Health Hazards,
Commission on Life Sciances, National Research Council, pp. 48-50.

Reinhardt CF, McLaughlin M, Maxfiakd ME, Mullin LS, Smith PE Jr [1973]. Human exposure to fluarocarbon 113
{1.1,2-trichigro-4,2 2-triflusroethane}. Am Ind Hyg Assoc J 32;143-152.

. Rainhardt CF, Mullin LS, Maxfield ME [1973]. Epinephrine-induced cardiac arrhythmia potential of some cormmon

industriai soivents. J Occup Med 15(12).953-955.

Stopps GJ, McLaughlin M {1967). Psychaphysiclogical testing of human subjects exposed to solvent vapors. Am Ind
Hyg Assoc | 28:43-50.

Trochimowicz HJ, Azar &, Termill JB, Mullin LS {1974]. Blood levels of fluorocarbon related to cardiac sensiization:
part il. Am Ind Hyg Assac J 35:632-638.
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Triethylamine

CASNnuUmber .................................. 121-44-8

NIOSHRREL ... ... . The 1989 OSHA PEL may not be protective to workers.

Curremt OSHAPEL ... ......................... 25 ppm (100 mg/m?) TWA

1989 0SHAPEL ... .. ... ., 10 pprm (40 mg/m®) TWA, 15 ppm (60 mg/m™} STEL

199031984 ACGIHTLY .. ...... .. .............. 5 ppm (12 mg/m® TWA, 15 ppm (38 mg/m™ STEL

Descriptionofsubetanes .. .. ... ... ... ........ Coiorless fiquid with a strong, ammonia-like odor.

LBl . e 1.2% {10% LEL, 1,200 ppm}

Original {SCPJIDLH ............................ 1,000 ppm

Basis for orginal {(SCP}IDLH .................... The chesen IOLH is based on the UCC [1970] report that &
4-hour exposure {o 1,000 ppm killed 1 of 6 rats.

Short-tarm exposure guldeiines ... ... ... ... ... None deveioped

ACUTE TOXICITY DATA

Lethal concentration data:

LGy LC, Adjusted ¢.5-hr Derived
Specles Reference {ppm) {ppm) Time LC {CF} valus
G. pig Carpanter et al. 1943 Ly: 1,000 ----- 4 hr 2,000 ppm {2.0} 200 ppm
Mouse Izmerov et al. 1982 | asee- 1,428 2 hr 2,280 ppm {1.6) 228 ppm
Rat Smyth et al. 1951 LCir: 1,000 +e--- 4 hr 2,000 ppm {2.0) 260 ppm
Otheranimaidata ...................0vvvivn.. RDy, {mouse), 184 ppm [Nielsen and Yamagiwa 1589].
Humandata ... ..... .. ........ ... .. ... None relevant for use in determining the revisad 10LH.

Revised IDLH: 200 ppm

Basis for revised IDLH: The revised IDLH for triethyfamine is 200 ppm based on acute inhalation toxicity data in animals
[Carpenter et al. 1948; 1zmerov et al. 1982; Nieisen and Yamagiwa 1985; Smyth et al. 1851]. This may be a conservative
value due {o the Jack of acute inhalation toxicity data for workers.

REFERENCES:

1. Carpenter CP, Smyih HF Jr, Shaffer CB [1948]. The acule taxicity of sthylens imine to small animals. J Ind Hyg Toxico!
ag26.

2. lzmerov NF, Sanctsky 1V, Siderov KK [1882). Toxicometric parameters of industrial toxic chemicals under single
exposure. Moscow, Rusasia: Centre of Imemational Projects, GKNT, p. 115.

3. Nielsen GD, Yamagiwa M [1989]. Structure-pctivity relationships of airway irrilating aliphatic amines. Receptor
activation mechanisms and predicted indusirial exposure limits. Chem Biol Interact 77(2-3):223-244.

4. Smyth HF Jr, Carpenter CP, Waeil CS [1851]. Range-finding toxicity data: list IV. AMA Arch Ind Hyg Occup Med
4:119-122.

5. UCC {1870]. Toxicology studies: triethylamine. New York, NY: Union Carbile Corporation.
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Originat (SCP) IDLH
Basis for original {(SCP} IDLH

Existing short-term exposure guidelines

ACUTE TOXICITY DATA

Lethal concentration data:

Trifluorobromomethane

75638

1,000 ppm {6,100 my/m®} TWA

1,000 ppm {6,100 mg/m>} TWA

Sarma as cument PEL

1,000 pprn (8,090 mg/m?®) TWA

Colorless, odoriess gas.

Nonflammable Gas

50,000 ppm

Hine et al. [1968] obaearved that “an exposure for 20 to

25 minutas to 50,000 ppm produced a minimal decrease in
judgment and skill in sorme subjects, and stated that a 5-minute
exposure to 70,000 ppm or leas can be expected to produce 8
negligible central narvous system affect. A 3-minute axposure to
€0,000 ppm has been shown to produce very siight dizzinass.”
Based on thesa data, an IDLH of 50,000 ppm has been assumed
for this draft technical standard,

National Reseaarch Council [NRC 1984} Emergency Expcsure
Guidancs Levels (EEGLs}:

30-minute EEGL: 40,000 ppm
1-heur EEGL: 25,000 ppm

LCe e, Adjusted 0.5-hr Darived vaiue
Specles Reference {ppm) {ppm} | Time LC{CH)
Rat Chambers et al. 1950 ---1814,000 | 15 min | 658,860 ppm (0.79} €5,898 ppm
Cat NRC 1984 Lz 3T70,000F ----- 7 hr | 8B, 00C ppm {2.4) 88,000 ppm
G. pig NRC 19B4 L 370,000 f ----- ‘Tt hr | 8BE,000 ppm {2.4) £8,000 ppm
Mouse NRC 1984 LCys: 370,000 ----- 7 hx | 808,000 ppm (2.4) B&,000 ppm
Rat NRC 1984 L&: 370,800 ----- 7 hr | 888,00C ppm (2.4) g8, 000 ppm
Rabbit NRC 1984 LCyp: 370,000 | -ver- 7 Rr | 888,000 ppm (2.4) 88,000 ppm
QOtheranimaldets . ............................. Dogs and rats exposed daily for 18 weeks ot an average
concentration of 23,000 ppm showed no toxic signs and no
pathologic changes observable at autopay [Comstock et al.
1853).
Humandsts ....................civiiiernnnn. Volunteers exposed to 70,000 ppm for 3 minutes exparienced

lightheadedness and disturbances in balance and abifity to
respond to visual stimulus {Reinhardt and Reinke 1972]: 3 hours
to 70,000 ppm caused decrements in mental performance tests
[Harrison e al. 1682]. Exposure to 50,000 ppm for 20 to

25 minutes caused drowsiness, lighi-headedness, and a slight
effect on judgment [Hine o al. 1988]. Three volunteers
expariencad mikd nose and throat discomfort after 28 minutes of
exposure to 71,000 ppm {Stewar! et al. 1878]. Others raported
that a 30-minute exposura at 43,000 to 45,000 ppm caused
dizziness, light-headedneas, suphoria, and disturbancas in
equilibrium and coordination {Stewart et al. 1878).

Raviesd IDLH: 40,000 ppm
Basis for revised IDLH; The revised IDLH for trifluorocbromomethane is 40,000 ppm based on acute toxicity data in
humans [Hamison et ai. 1682; Hine at al. 1988, Reinhardt and Reinke 1872; Stewart of al. 1578).
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Trifluorobromomethane {continued)

REFERENCES:

1.

Chambers WH, Krachow EH, McGroth FP, Goldberg 5B, Lawson LH, McNamee K [1850]. An investigation of the toxicity
of proposed fire axtinguishing fluids. Part il. The approximate lethal concantraticn of undecompeosaed and pyrolyzed
vapors of varisus compounds proposed for use as fire extinguishing agents. Amy Chemical Center, MD: U.5. Amy
Chemical Corps, Medical Division Research Reporl No. 23, p. 18,

Comstock CC, Kerschner J, Oberst FW [1853]. Toxicology of inhated trifucromenobromomethene and
difuaromonobromomethane vapors from subacute and chronic exposures of rais and dogs. Army Chemical Center, MD:
U.S. Army Chemica! Corps, Medical Laboratories, Research Report No. 180, p. 11.

Harrison JN, Smith DJ, Strong R, Scott M, Davey M, Morgan C [1982]. The use of Halon 1301 for firefighting in confined
spaces. | Soc Occup Med 32:3743.

Hine CH, Elliott HVY, Kaufman JW, Leung S, Harrah MD [1968], Clinical loxicoiogic studies on freon, FE 1301, In:
Proceedings of the 4th Annual Conference on Atmospheric Contamination in Confined Spaces, 40-12 Seplembar 1968,
Wright-Fatterson Air Force Base, OH: Air Force Systems Command, Asrospace Medical Division, Asrospace Medical
Research Laboratories, AMRL-TR-68-175, pp. 127-142.

NRC [1984). Emergency and continuaus exposure |imits for selected airbome contaminants. Vel. 3,
Bromotrifiucromethane. Washington, DC: National Academy Press, Committee on Toxicology, Board on Toxicology and
Enviranmenial Heaith Hazards, Commission on Life Sciences, MNational Research Courkil, pp. 1-22.

Reinhardt CF, Reinke RE [1972]. Toexicology of halogenated fire extinguishing agents Halon 1301 ) .
{brometrifiucrornethane). in: An Appraisal of Halogenated Fire Extinguishing Agents. Committee on Fire Research and
Committea on Toxicology. ¥Y¥ashington, DC. National Academy of Sciencas, pp. 67-78.

Stewart RD, Newton PE, Wu A, Hake CL, Krivanek N [1978]. Human exposure to Halon 1301, Milwaukee, W1:
Medical Coliege of Wisconsin, Department of Environmenta) Medicine. [Unpublished]. [From: NRC [1884]. Emergency
and continuous exposure limits for selecied airbome contaminants. Vol. 3. Bromotriffucromethane. Washington, DC:
National Academy Press, Committes on Toxicology, Board on Toxicolegy and Environmental Heath Hazards,
Commission on Life Sciences, National Research Council, pp. 1-22.] '
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2,4,6-Trinitrotoluene

CASnumber ............... J 118-98-7

HIOSHREL ........... ... iiiiiiannnnn.. 0.5 mgim® TWA [skin]

CurremtOSHAPEL ..................cvin... 1.5 mgim® TWA [skin]

1808 OSHAPEL .......... ... .. ... . il 0.5 mg/m® TWA [skin)

19931904 ACGIHTLY ... ... . ..., 0.5 mg/m® TWA [skin]

Descriptionofsubetancs . ....................... Coloriess to pale-yellow, odorless solid or crushed flakes.

LEL . . Unknown

Original (SCPYJOLM* . . ... .................... ... No Evidence [*Note; "Effective” IDLH = 3,000 mg/n? — see
discussion below.]

Bagls fororiginal (SCPYIDLH .. .. ................ Most of the data reported in the litarsturs about trinitrotoluens

(TNT) poisoning concem the effects caused by chronic
exposures. The available taxicological data contain no evidenca
that an acute exposure 1o a high concantration of TNT would
impede sscape of cause imeversible heahh effects within
30 minutes. AlHA [1664] reported that both the short exposure
tolerance to TNT and the atmospheric concentration immediately
hazardous o life are not important parameters. For this deaft
technical standard, therafore, respirators have been sslected on
the basis of the assigned protection facter afforded by each
devics up lo 2,000 x the OSHA PEL of 1.5 mg/m* {j.e,,
3,000 mg/m*; only the "most protective™ respirators are permitted
for use in concentrations exceeding 3,000 mg/mY).

Short-tarm exposure Quidelines . .......... ... ... None developed

ACUTE TOXICITY DATA

Lethal dosa data:

LDy LD,
Species Referancs Route | (mg/kg) | (mg/kg) Adjusted LD Darived value
Rat Dilley et al. 19B2 oral 198 | wne-- 5,565 mg/m 557 mg/m?
Mouse Dilley et al. 1582 ) oral €60 | --=-~- 4,620 ng/m 462 mg/m’
Rabbit MRC 1321 oral | ----- 500 1,500 og/m* 3150 mg/m*
Cat MRC 1921 oral | ~e--- 1,850 12,950 mg/m 1,285 mg/m
Humandasta .. .............. ... ... iiiiiiie, The probable lethai dose has been reported to be 2 grams

[Deichmann and Gemrde 1969]. [Note: An oral doss of 2 grams
is squivalent to a worker being exposed to aboul 1,300 mg/m* for
30 minutes, assuming & breathing rate of 50 fiers per minute

and 100% abaorption.]

Revissd IDLH: 500 mg/m?

Basis for revised IDLH: No inhaigtion taxicity data are available on which to base an IDLH for 2,4,8-trinitrotoluene.
Therafore, the revised [DLH for 2.4 8-trinftrotoluene is 500 mg/m® besad on acute oral toxicity data in humans [Deichmann
and Gerarde 1986] and animals [Dilley e al. 1582; MRC 1821]

REFERENCES:

1. AlHA [1864]. 2,.4.6-Trinftrotoluene (TNT). In: Hygienic guide saries. Am ind Hyg Assoc J 25:518-519,

2. Deichmann WB, Gerarde HW {1968]. Trinitrotoluene (TNT). In: Toxicity of drugs and chermicals. New York, NY:
Academic Prass, Inc, Inc,, p. 810,

3. Dilley JV, Tyson CA, Spanggord RJ, Sasmors DP, Newell GW, Dacrs JC [1982). Short-term oral toxicity of
2.4 &-trinitrotoluene in mice, rate, and dogs. J Toxicol Environ Health 9:565-585.

4. MRC [1821]. Special report series. Medical Ressarch Council, Special Report Series, 58.32.
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Triorthocresyl phosphate

CASnumber ............ ... ... .. ... ... ... 78-30-8

NIOSHREL ............... ... ... i .. 0.1 mg/m® TWA [skin]

CurrentOSHAPEL ............................. 0.1 mg/m?® TWA

1989 OSHAPEL ... . ... .. ... .. e, 0.1 mg/m® TWA [skin]

1993194 ACGIHTLY .. ... ... ... ... .......... 0.1 mg/m?® TWA [skin]

Description of substance . ... ............ ... ..... Coloriess to pale-yuilow, odoriess liquid or solid (below 52°F).

[ Unknown

Orginal (SCP)IDLH ............................ . 40 mgim®

Gasie fororiginal (SCPYIOLH .................... HNo data on acute inhalation toxicity are available on which to
base an IDLH for triorthocresyl phosphate. The chosen IDLH
has been estimated from oral {oxicity data cited by
ACGIH [1871). ACGIH [1971] reported that serious paralysis
has been produced in man by an orai dose of the order of & to
7 mg/kg [Patty 1963].

Short-tarm exposure guidslines . ... ......._ ..., .. None developad

ACUTE TOXICITY DATA

Lethal doss deta:

LDy, to,,

Species Refsrance Route | (mg/kg) 1 (mg/kg) Adjustsd LD Derived value
HMouse Bleibarg and Johnaon 1965 cral g0 | ----- : 6,300 mg/m® &30 og/m’
Rabbit Qrops and Grosse 1932 oral | ----- 100 700 mg/m? 10 mg/m
Racr Veronesi et al. 1%B4 oral 1,160 § ----- 8,120 mg/m' Bl2 mg/m

Humendate ............ ... ... ...l it has been reporied that serious paralysis has been produced

by an oral dose of about 6.6 mg/kg [Deichmann and Gerarde
1969} and that the probable lathal dose /a grester than 28 mg/kg
[Patty 1863]. [Note: Cral doses of 8.5 or 28 mg/kg are
equivalent to a 70-kg worker being sxposed 1o about 300 or
1,300 mg/m’, respectivaly, for 30 minnes, assuming a breathing
rats of 50 liters per minute and 100% absorption.]

Revised IDLH: 40 mg/m? {Unchanged]

Basis for revised IDLH: No inhalation toxicity data are available on which lo base an IDLH for triorthocrasyl phosphate.
Howevear, based on acute oral toxicity data in humans [Deichmann and Gerarde 1969; Patty 1983}, the originet IDLH for
trierhocrasyl phosphate (40 ma/m®) is not being revised at this time.

REFERENCES:

1. ACGIH {1871]. Triorthacresyl phosphirts. In: Documnentation of the threshold limil values for substancas in workroom
air. 3rd ed. Cincinnati, OH: American Conference of Govemmental Industrial Hygienists, pp. 271-272.

2. Bleiberg MJ, Johnson H [1965]. Effects of certsin metabolically active drugs and oximes on tri-o-cresyl phosphate
toxicity. Toxicol Appl Phermacol 7:227.235.

3. Deichmann WB, Gerarde HW [1986]. Tricresyl phosphates. In: Toxicology of drugs and chemicals. New York, NY:
Academic Press, Inc., inc., p. 604.

4, Gross E, Grosse A [1832]. A contribution on the foxicology of ortho-tri-cresyl-phosphates, Arch Exp Fathol Pharmako!
168:473-514 (in Garman).

5. Patty FA, od. [1863]. industrial hygiene and toxicology. 2nd rev. ed. Vol Il. Toxicology. New York, NY: Interscience
Publishars, Inc., p. 1920.

8. Veronesi B, Newland D, inman A [1884]. The effect of metabolic interference on rodent-sansitivity to tri-ortho-cresyl
phosphate (TOCP). Taxicologist 455 [Abstract).

481




Triphenyl phosphate

CASnumber ,............... e 115888

RIOSHREL ............ ..., 3 mg/m® TWA

CurrentOSHAPEL ............................. 3 mg/m® TWA

1989 0SHAPEL ..... ... ... ... . ... Same as current PEL

19931994 ACGIHTLY .......... ... ... 3 mgim* TWA,

Description ofsubetance . .. ..................... Colorless, crystaliine powder with a phenol-like odor.

X Unknown

Orgimal (SCPYIDLH* . . ............ .. ........... No Evidence [*Nate: "Effsctive” IDLH = 1,500 mg/m* — see
discussion beiow.]

Basis for original {SCP)IDLK . ................... The availabla toxicological data conlain no evidenca of an IDLH

for triphenyl phosphate. AlHA [1970] reported that
concartrations of triphanyl phosphate asrascl high enough to
produce acute toxic effects in man have not been achieved. For
this draft technical standard, therafore, respirators have been
setected on the basis of the assigned protection factor afforded
by each device. However, for some particulate substancas for
which no evidence of an IDLH exists, the determination of
aillowable respiratory protection based on protection factors may
result in the assignment of respirators for concentrations that are
not likely to be sncountered in the occupational environment,
Therafora, for all such particulate substances it has been
arbitrarily determined that only the “most protective™ respirators
are parmitted for use in concentrations exceeding
500 x the OSHA PEL (500 = 3 mg/m® is 1,500 mg/m’}; only the
“most protective”™ respirators are parmitted for use in
concentrations exceeding 1,500 mg/m?,

Short-term expoaurs guidelines ... .. ......... .. .. None devaloped

ACUTE TOXICTTY DATA

Lethat dose data;

LD, LD,

Species Reference Route | (mg/kg} | (mg/ikg) Adjusted LD Derived vaiue
Mouse Antonyuk 1974 oral 1,320 f  e-ee- 9,240 mg/m 924 mg/m?
Rat Hierholzer et al. 1557 oral 3,50 | ----- 24,500 my/m? 2,450 mg/m’

Humsndsta ........... ... it Workers exposed to an average air concentration of 3.5 mg/m?

for as long as ten years showed no svidenca of adverse clinical
effects [Sutton et al. 1960].

Reviesd IDLH: 1,000 mg/m’
Basis for revised IDLH: The revised [DLH for triphenyl phosphate is 1,000 mg/m® based on acute oral toxicity data in
animals [Antonyuk 1874}

REFERENCES:

AJHA [1870]. Triphenyl phosphate. In: Hygienic guide series. Am ind Hyg Assoc J 37:3868-380.

Antonyuk OK [1974]. Hygienic evaluation of plastificator tripherylphosphats, a component of polymer compesitions. Gig
Sanit I9(8):98-50 {in Russian}.

Hierholzer K, Noetzel H, Schmidt L [1957]. Vergleichende toxikologische untersuchung von triphenyiphosphat und
trikresylphosphat. Arzneimittal-Forachung {Crug Research) 7:585-588.

4. Sutton WA, Terhaar CJ, Miller FA, Scherberger RF, Riley EC, Roudabush RL, Fassett DW [1960]. Studies onthe
industrial hygiene and toxicology of triphenyl phosphate. Arch Environ Health 1:33-48,
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Turpentine

CASpumber ...................... e 8006-64-2

MIOSHREL ............... .. ... ... ..., 100 ppm {560 mgim®} TWA

Current OSHAPEL ............................. 100 ppm {580 mg/m®) TWA

1989 0SHAPEL ........... ... . ...... ... ..... Same as current PEL

19931984 ACGIKTLY ..., .. ... ...ovie ... 100 ppm {556 mg/m?) TWA
Descriptionofsubstance . .. ..................... Colorless liquid with a characteristic odor.
[ - 0.8% {10% LEL, 800 ppm)

Orginal (SCPYIOLH ................. ... ........ 1,500 ppm

Basis fororiginal {SCPYIDLH . ................... The chosen IDLM is based on the known human lethal

concentration of 1,878 pfm [Albaugh 1815 in Jacobs as cited by
AlHA 1971], the mouse (Cy, of 1,620 ppm, and the reported
affects 1o human subjects after several hours of exposure to 750
te 1,000 ppm [Lehmann and Flury 1943 as cited by
ACGIH 1971], AlHA [1967] reported that 1,878 ppm for 1 to
4 hours is definitely toxic to man [Jacobs 1648]. The effects of
turpentine on the eyes and central nervous systern at
concantrations above 1,500 ppm might impeds escape in the
event of respirator failure.

Short-term exposure guidelines .................. None developed

ACUTE TOXICITY DATA

Letha! concentration data:

Adjustsd 0.5-hr Derivad
Species Reference LCyp LC., Time LC {CF) value
Mouse Sperling and Collinm 1964 29,000 mg/m? | -eees 2 hr 8,212 ppm (1.€) 821 ppm
Rat Sperling et al. 1867 12,000 mg/m’ | -eeew & hr 4,835 ppm (2.3) 483 ppm

Lathal dose data:

Spacies Refsrance Route | {mg/Xg) | (mekg} Adjusted LD Derived value
RaAt Skramiik 195% oral 5,760 [ +==-- 7,136 ppm T4 pPT
Humandats . . ................................. Exposure of volurteers for several hours at 750 to 1,000 ppm

rasulted in irritation of the ayes, headache, dizziness, nausea,
and accaleration of the pulsa [Lehmann and Flury 1543]. The
isthal concantration has been reported to be 1,678 ppm
{Albaugh 1915].

Revised IDLH; 800 ppm

Basis for revised IDLH: The revised [DLH for turpentine is 800 ppm based on acute toxicity data in humans [Lehmann
and Flury 1543] and animals [Skramiik 1858; Sperling and Coliins 1964). Also, this value is 10% of the lowsr axpliosive
limit of 0.8%.

REFERENCES:

1. ACGIH [1871]. Turpentine. In: Documentation of the threshold imit values for substances in workroofm air. 3rd ed.

Cincinnati, OH: American Conference of Govermnmental Industrial Hygienists, p. 274,

AlHA [1969, Tu ine. In: Hygienic guide series. Am Ind Hyg Assoc J 28:267-300.
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Interscience Publishers, Inc., &553,

Lehmann KB, Flury F, eds. [1 :&q Toxicology and hygiene of indusirial solvents, Translated by E. King and
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Skrambk EV [1958]. Uber die fiftigkert und vertriiglichkeil van atherischen dlen. Pharmazie 14:415-445 (in German).
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Uranium (insoluble compounds, as U)

CASnumber ............... ettt e, 7440-61-1 {Metal)

NIOSHREL .......oiiiiiiiiiniiiiiieea 0.2 mg/im® TWA, 0.6 mg/m® STEL; NIQSH considera insoiuble
uranium compounds o be a patential occupational carcinogens
as defined by tha QSHA carcinogen policy [28 CFR 1990).

CurrentOSHAPEL ............................. 0.25 mg/m?* TWA :

1989 OSHAPEL .......... ... .. ... i, 0.2 mg/m* TWA_ 0.6 mg/m* STEL

19931994 ACGIHTLY ... ... ... ... ... ... ...... 0.2 mg/m? TWA, 0.6 mg/m* STEL
Descripionofsubstance . ....................... Varies

Original (SCPMDLH . ....... ..., 30 myg Uim?

Basls fororiginal {(SCPYIDLH .................... LG [1972) stated that “insoluble compounds tand o be

deposited and retained in tissues and organs for long pericds.
Prolonged irradiation of the thorax, at sites of uranium
accumulation, may eventually result in osteasarcoma and
pulmonary cancer, Exparimental inhafations of uranium oxide
{31 to 91 mg/m"} for 5 days led io the appearance of
preumosclarosis 18 months later at points where alpha-tracks
were concentrated. After 22 to 23 months, there was
hyperplasia of the bronchial apithelium, and, after 58 months,
lung cancer was diagnosed.” Both the chemical and radioactive
properties of the matal must be considered,

Short-term exposure guidelines .. .. ... ... ... ... Nene developed
ACUTE TOXICITY DATA
Animaldate . ... Inhalation of 31 to 91 mg/m? of uranium oxide for 5 days fed to

the appearance of prneumosclerosis 18 months |ater at points
where alpha-racks were concantrated; after 22 to 23 months,
there waa hyparplasia of the bronchial epithelium, and, after
56 months, lung cancar was diagnosed [iLO 1672].
Humandata .......... ... ..ot None relevarmt for use in determining the revised IDLH.

Revised IDLH: 10 mg L/m?

Basls for revised DLH: The revised [DLH for insoluble uranium compounda is 10 mg U/m? besed on subchronic
inhalation toxicity data in animals [ILC 1972] and to be consistent with soluble uranium compounds which have a revised
1DLH of 10 mg L/m®, [Note: NIOSH recommends as pert of its carcinogen policy that the “most pratective” respirstors be
worn for inscluble uranium compounds at concentrations above 0.2 mg/m®]

REFERENCE:

1. ILO [1972]. Uranium, alloys, compounds. In: Encyciopasdis of accupational heath and safety. 2nd ed. Vol. I {L-Z).
Geneva, Switzerland: Intermational Labour Office, pp. 1452-1454.
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Uranium {soluble compounds, as U)

CASnumber .............. ... ... ... ... ... Varies

NIOSHREL ...t 0.05 mgim® TWA; NIOSH considers solubie uranium compounds
to be potential oceupational carcinogens as defined by the
QSHA carcinogen policy {29 CFR 1890].

CurrentOSHAPEL ............................. 0.05 mg/m® TWA

18BOOSHAPEL ... ... ... ... Same as currant PEL

19931904 ACGIHTLY ... ....................... 0.2 mg/m® TWaA, 0.8 mg/m?® STEL

Descriptionofsubstance ... ..................... Varies

Original {SCP)IDLH .. ........ .. ... ..., 20 mg U/m?

Basis fororiginat {SCPYIDLH ... ... ... ...... ... The chosen 1DLH is based on the staternent by Patty {1963] that

UO,{NQ,); 6H,0 of respirable particie size and dusts and mists of
UF,, UO,F,, and UCI, were generaily fatal to most Jaboratory
species when exposed daily for 1 month at 20 mg/m?® [Wilson
et al. 1853]. No useful data on acute inhalation toxicity are
availabie on which io bass the [DLH.

Short-term axposurs guidelines ... ........... ... None developed

ACUTE TOXICITY DATA

Lethal dose data:

LDy LD,
Species Reference Route | {mg/kg) | (mg/kg} Adjusted LD Derived valus
O, (HC, ) 2 6H,O
bog Spector 1956 oral | -eee- 12 84 oq/m? 8.4 mg/m’
cat Spector 1956 oral | ----- 233 1,668 my/m 167  og/m?
Coeranimaldats .................... ... ..., No grossly observable sijne or symptoms were induced in mice,
rats, guinea pigs, rabbits, or dogs fellowing the first day of
exposure to 20 mg/m* of UF, (13.5 mg Uim™®), UO,F, (15.5 mg
U™, Ud, (12.5 mg Uim®), or UO,{NO,y),H;0 (9.5 mg Uim®)
[Wilson et al. 1953].
Humandata .............. .. . it None relevant for use in determining the revised 1DLH.

Revised IDLH: 10 mg U/m?

Basis for revissd IDLH: The revised IDLH for soluble uranium compounds is 10 mg Uim? based on chronic toxicity data
in animals {Wilson et al. 1853]. [Note: NIOSH recommaends ae part of its carcinogen poiicy that the “most protective®
respirators be wom for soluble uranium compounds at goncentrations above 0.05 mg U/im®.}

REFERENCES:

1. Patty FA, od, [19683]. Industrial hygisne and toxicology. 2nd rav. ed. Vol. Il Toxicology. New York, NY: Interscience
Publishers, inc., p. 1187.

2. Spector WS, ed. [1658]. Handbook of toxicology. Vol. [ Acute tomicities. Philadeiphia, PA: W.B. Ssunders Company,
p. 310.

3. Wilson HB, Stokinger HE, Sylvester GE [1853]. Acute toxicity of carnotite ore dust. AMA Arch Ind Hyg Occup Med
7:301-300.

485



Vanadium dust

CASnumber ................ .....cciii.. 1314-62-1

NIOSHREL ....... ... iiiriiiinnrnnnnns.s 0.05 mg Vim® 15-minute CEILING

Curremt OSHAPEL ............................. 0.5 mg V,0/m* {respirable dust) CEILING

19B90SHAPEL .......... ..., 0.05 mg V,04m® (respirabie dust) TWA

19931984 ACGIHTLY .. ... ................... 0.05 mg V,O4m? (respirable dust} TWA

Descriptionofsubetanice .. ...................... Yellow-oranga powder or dark-gray, odorless flakes dispersed in
air.

I Noncombustible Sofid

Orginal {SCPYIDLH . ... .. ... . .............. 70 mg/m® {as V,0p

Basis for original (SCP)IDLH ................ ... The chosen IDLH is based an the statement by ACGIH [1971]

that vanadium pantoxide dust at 70 mg/m? is fatal to animals
within a few hours [Hudson 1864]. AIMA [1957] reported that
rabbits succumb frarmn edema of the Jungs at 200 mg/m? after one
7-hour exposure [Sjoberg 1950).

Short-term exposure guidelines .. ... ... ... ... None developed

ACUTE TOXICITY DATA

Letha!l concentration data:

Adjusted 0.5-hr Derived vaiue

Specive Refarence LCy LC. Time LC {CF)

Cat Faulkner 1%64 = | ----- 500 mg/m* 23 min | 256 mg V/m’ (0.315} [ I mg v/m
Rat Izrgal'scn 1963 0 ----- 70 mg/m? 2 hr 63 mg V/m' {1.6) €.3 Mg W/m
Lethal dose data:

LDw Lo,

Species Refarence Route | (mg/g) | (mg/kg) Adjusted LD Derived vaiue
Rat Areh Toaikol 1956 oral W [ e 3% mg V/im? 3.9 mg V/im
Mouse Izmerov at al. 1%82 oral 23 ] e-ee- 3¢ mg V/m* %.0 mg V/m'
Humandetm ....................... ...l Respiratory iritation following expoaures to V,O, ranging from 1

to 48 mg V/m® has been described in workers [Sjoberg 1955].
Vanadium intoxication {i.e., rhinomhea, sneezing, lacrimation,
and som throat) has been reported in workers exposad to
cancentrations of V,0, during the workshift mnging from 10 to

33 mg/m?* [Wiliiams 1852]. Concentrations of V,0, exceeding

58 mg V/m? have msulted in local respiratory effects [Vintinner et
al. 1955]. Other workers exposed intermittantly to 5@ mg Vim®
showed no evidence of intoxication [McTurk et al. 1956].

Revised IDLH: 35 mg V/m?
Basis for revised IDLH: Basad on acute inhalation toxicity data in workers [McTurk st al. 1858; Sjoberg 18955, Vintinner
et al. 1955; Willams 16852], the revissd IDLH for vanedium dust is 35 mg Vim3.

REFERENCES:

1. ACGIH [1971). Vanedium {as V). In: Documentation of the threshold limit values for substancas in workroom air. Jrd
od. Cincinnati, OH: American Conference of Govemmernial industrial Hygienists, pp. 275-278.

AIHA [1957]. Vanadium pantoxide. In: Hygienic guide saries. Am ind Hyg Assoc O 18:172-173.

Arch Toxiked {1956); 16.182-189 (in German).

Faulkner TG [1964]. Vanadium toxicology and biological significance. New York, NY: Elsevier Science Publishing Co.,
p. 72.
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Vanadium dust {continued)

5. Hudson TGF [1964]. Vanadium: toxicology and biological significanice. New York, NY: Etsevier Publishing Company,

p. 75
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exposure. Moacow, Russia: Cenire of international Projects, GKNT, p. 118.

Izrael'son 21, ed. [1983]. Toxicology of the rare metals. Jerusalem, israel: Israel Program for Scientific Translations.

McTurk LC, Hirs CHW, Eckard RE [1956]. Health hazards of vanadium-containing residual oif ash. ind Med Surg

25.29-35.
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Acta Med Scand Suppl 238:81-89.
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mining and processing of vanadium ore. AMA Arch ind Heatth 12:635-642.
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Vanadium fume

CASnuUMber ...... ... ... .. .. i, 1314-82-1

NIOSHREL ... .. i, 0.05 mg Vim® 15-minuta CEILING

CurrentOSHAPEL ............................. 0.1 mg V,0y/m* CEILING

1909 0SHAPEL ....... ... ... ... ... 0.05 mg V;Q¢m?® CEILING

1893188 ACGIHTLY ... ... ... .............. 0.05 mg V,0/m? (respirabie fume) TWA
Descriptionofsubetance . ....................... Finely divided particutate dispersad in air.

LEL .. e Noncombustiblie Solid

Original {SCPYIDLH ... ... ... .. ... .cvtrnnnnn. 70 mgim? (as V,0u

Basis fororiginal (SCP}IDLH ........._.......... The available data concaming the physiological effects of vana-

dium pentoxide (V,0,) refer either to V,0; dust or just to V,0y,
and do not specifically mention V0, fume. Patty [1963] stated
that the lower limit for a ¥,0, fume is based on the recognized
greatar toxicity of fume compared with dusts of larger particle
size. Becauss no quantitalive data are available specifically for
V.0, fume, the chosen IDLH is based on the report by

ACGIH [1871] that 70 mg/m® VO, dust is a lethal concentration
for animals after a few hours of exposure [Hudson]. A margin of
safety is present in the (DLH for the dust, because the exposure
is for a few hours. Therefore, although based on an analogy with
V,0; dust, the IDLH for the fume is probably reasonabie.

Short-term sxposure guidelines . ... .............. None developed

ACUTE TOXICITY DATA

Animaldata ... ...... ... ... .. ... oLl It has besn reported that 70 mg/m® V,0, dust is & lethal
concentration after a few hours of exposure [Hudson)].

Humandate .. ............ . ... ... ... iiiens None relevant for use in determining the revised 1DLH.

Revised IDLH: 35 mg Vim*
Baals for revised IDLH: The ravisad IDLH for vanadium fume is 35 mg ¥/m® based on an analogy to vanadium dust
which has a ravised IDLH of 35 mg Vim?.

REFERENCES:

1. ACGIH [t1871]. Vanedium (as V). in: Documentation of the threshold limit valuas for substances in workroom air. 3rd
ed. Cindnnati, OH: American Conference of Governmental Industrial Hygienists, pp. 275-276.

2. Hudson TGF [1964). Yanadium, toxicology and biclogical significance. New York, NY: Elsavier Publishing Company,
p. 75,

3. Patty FA, ed. [1983). industrial hygiene and toxicology. 2nd rev. ed. Vol. li. Toxicology. New York, NY: (ntersciencs
Publishers, Inc., p. 1182,
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Vinyl toluene

CASnumber ............ ... ... i, 25013-15-4

NIOSHREL ........ ... i, 100 ppm (480 mg/m®) TWA

CurremtQSHAPEL ...................ocoin.,. 100 ppm (480 mg/m®) TWA

1889 QSHAPEL ....... . ... ... e Same as curent PEL

19934884 ACGIHTLY . ... ... .. ... ... ... 50 ppm (242 mg/m’) TWA, 100 ppm (483 mgym™) STEL
Descriptionofsubstance . .. _.................... Colortess liquid with a strong, disagresable odor.

LEL . o e e 0.8% (10% LEL, 8O0 ppm)

Originai (SCP}IDLH . ........ ................... 5,000 ppm :

Basis for original {SCPYIDLH .................... Because no data on acute inhalation toxicity are available on

which to base an [DLH for vinyl tolusne, the chosen JDLH has
been based on an analogy with styrene, which has an [DLH of

5.000 ppm.
Short-term exposure guicalines ... ............... None developed
ACUTE TOXICITY DATA
Lethal concaniration data:
LCs LG, Adjusted 0.5-hr Derived

Species Raferance {ppm} (ppm} Time LC {CF) value

Mouge Krynskays et al. 1562 615 | ~---- 4 hr 2,230 ppm (2.0} 123 ppm
Lethal dose data:
Lo, LD,

Species Reference Route | (mg/kg) | (meka) Adjusted LD Derived value
Mouse Krynskays et 8l. 1%68 oral | =-=-- 31,160 4,505 ppm 431 ppm
Rat Yang and Mackersr 1590 oral | ----- 2,258 3,215 ppam 3122 ppm

Ctheranimaicata . __..................c.....0u RDg {Mmouss), 16.4 ppm [DeCeaumriz et al. 1881}
Humandatas ................... ... Although eye and nasal irritation have been noted, 400 ppm has

been considered a safs concentration JACGIH 1886].

Revised IDLH: 400 ppm

Basis for revised IDLH: The revised IDLH for viny! toluene is 400 ppm based on acute inhatation toxiety data in humans
[ACGIH 1686]. Thia may be a consefvative vaiue dus to the lack of relevant acute toxicity data for workers sxposed to
concantrations above 400 ppm.

REFERENCES:

1. ACGIH [1888]. Vinyl tojuene. In: Documentation of the threshold limit values for substances in workroom air. 3rd ed.
Cincinnati, OH: Amwerican Conference of Govemmenta!l Industrial Hygienists, pp. 275-276.

2. DeCeaurriz JC, Micillino JC, Bonnet P, Guenier JP [1681]. Sensory imtation caused by various industrial airbome
chemicais. Toxicol Lett §:137-143,

3. Krynskaya L, Petrova LI, Guricheva ZG, Robachevskaya EG, Bukevich GM [1988]. Taxicity of vinyficluene and its
datermination in air. Gig Sanit 34(7-8}:334-320 (franslated}.

4. Yang JJ, Mackerar CR [1990]. Acute toxicologic testing of para-methylstyrene using rats and dogs. J Am Coll Texicol,
Part B 1:77 [Abstract].
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Warfarin

CASnumbar ............... e 81-81-2

MIOSHREL .................ccooviiiiiiiin... 0.1 mgior® TWA

CurrentOSHAPEL . __...._ ..................... 0.1 mgém® TWA,

1989 08SHAPEL ............. ... ... Same as current PEL

19931984 ACGIHTLY . ......................... 01 mgim’ TWA

Descriptionofeubstance ..... . .................. Coiorless, odoriess, crystalline powder.

LEL ... . e e Unknown

Orginal (SCP}IDLH* . .. ......................... 350 mg/m? ["Note: "Effective” IDLH = 200 mg/m® — see
discussion bedow.]

Basie for origina! (SCP}IDLH . ................... No data on acute inhalation toxicity are available on which {0

base the IDLH for warfarin. The IDLH of 350 mg/m?®, thersfore, is
esiimated from tha rat oral lethal dose of 50 mg/kg [Sax 1875].
Becausa of the assigned protection factor afforded by each
davice, howaver, 2,000 * the OSHA PEL of 0.1 mg/m® {i.e.,

200 mg/m?) is the concentration above which only the "most
proteclive” respirators are permitted. The chosen IDLH is
probably conservativa, because the rat is particularly susceptible
to warfarin, and single doses are not usually as harmful as small,

repaated doses.
Short-term exposure guidelines . ................. None developed
ACUTE TOXICITY DATA
Lathal dose dats:
LDy LD,

Species Reference Route | (mgMg) | (mp/kg) Adjusted LD Derived value
Mouse Coumafene 1989 ozral 3 | eeaas 21 mg/m? 2.1 mg/m*
Dog Coumafene 1389 oral 3 | ----- 21 mg/m? 2.1 mg/w’
Cat Coumafene 198% oral E § ceean 42 o/’ 4.2 mg/m
Rat Hayes 1967 oral 1.6 [ -w~== 11 og/fe’ 1.1 mg/m’
Aat Sax 1975 oral | «e--- 50 150 mg/o’ 35 mg /!

Humsndets ... ..... ... ... o Tha sodium salt of warfarin has bean usaed a3 an anticoagulant

drug with a loading dose of 30 to 80 mg [ACGIH 1891] [Note:
This is aquivalent to a workar being axpossd to 20 to 40 mg/m?
for 30 minutes, assuming a breathing rate of 50 liters per minuta
and 100% absorption.]. It has been reporied that 8.687 mg/kg is
tha lethai oral dose [Yakkyoku 1877] [Note: This is equivaisnt to
& workar being exposed to about 300 mg/m® for 30 minutes,
assuming a8 breathing rate of 50 liters per minute and 100%
absorption.].

Revised IDLH: 100 mg/m®

Basis for revised IDLH: No inhalation toxicity data are available on which to base an IDLH for warfarin. Therefore, the
revised [DLH for warfarin is 100 mgm® based on acute toxicity date in humans [Yakkyoku 1977]. This may ba a
consarvative value due 1o the lack of acute inhalation toxicity data for workers.

REFERENCES:

1. ACGIH [1991]. Warfarin. In: Documentation of the threshold limit values and biological exposume indices. Sth ed.
Cincinnati, OH: American Confersnce of Governmental Industrial Hygienists, p. 833,

2. Coumatfens [1589). Defensi das Vegetaux 43{255-256).20 (in French).

3. Hayes WJ Jr {1887]. The 80-dosa LDy, and & chronicity factor as measures of toxicity. Toxicol Appt Pharmacol
11:327-335. -

4. Sax NI {1975]. Dangerous propertias of industrial matarials. 4th ed. New York, NY: Van Nostrand Reinhold Company,
inc., p. 1241,

5. Yakkyoku (Pharmacy) [1977]; 28325 (in Japanesa).



Xylene {o-, m-, p-isomers)

CASNUmMbers ............ ... ...t 55-47-6 {o-isomer), 108-38-3 {m-isomer), 108-42-3 (p-isomer)
NIOSHREL ..........c.oiuemeiaa o, 100 ppm (435 mg/m® TWA, 150 ppm (855 mg/m™) STEL
CurrentOSHAPEL ................coovivinnnn... 100 ppm (435 mg/m®} TWA

1989 0SHAPEL ............ .o 100 ppm {435 mg/m®} TWA, 150 ppm {855 mg/m™) STEL
19931884 ACGIHTLY . ... .. ... .. ... ........... 100 ppm (434 mg/m®) TWA, 150 ppm (851 mg/m?) STEL
Descriptionofsubstance .. .. .................... Coloress liquid with an aromatic odor,

LEL ..ttt e e e 0.8-1.1% (10% LEL, 800-1,100 ppm}

Original {SCP}IDLH .. ................c0ovvn.... 1,000 ppm

Basis for original (SCPYIDLH . . .................. The chosen IDLH is basad on the following statements by

Existing short-term exposure guidelines

ACUTE TOXICITY DATA

Lethal concentration deta:

ANSI[1971]. "Exposure at 1,000 ppm for § minutes or Jesa will
probably allow self-rescue with no imeversible [njury. Higher
concantrations or longer axposure periods can cause eye ardd
respiratory trect irritation, and the beginning of narcotic effects
which may limit sef-rescue ability. This information is based on
human experiance and exirapolation from animal data.”

.... National Research Council [NRC 1884] Emergancy Exposure

Guidance Levels (EEGLs):

1-hour EEGL: 200 ppm
24-hoyr EEGL: 100 ppm

LCw Lc. Adjuwted 0.3-hsr Dertved

Species Referencs {ppm} {ppm} Time LC (CF) value
o-Xylene

Ratc Cameron ot al, 1%38 0] ----- 6,125 12 hr 73,500 ppm (2.9) 7,350 ppm

Human Gekkan Yakujl 1880 200000 | ----- 6,123 12 hr 73,500 ppm (2.9) 7.350 ppm
m-Xyiene

Mouse Camercn et al. 18380 ] -eees 2,01¢ 24 hr 7,236 ppm (3.6) 724 ppm

Rat Smyth et al., 1%2 = | ----- 8,000 4 hr 16,000 ppm (2.0) 1,600 ppm
p-Xylene

Mouse Arch Exp Pathol Pharmacel 192% | ----- 3,40 7 ? 7

Rat Hayper et al. 1977 4,550 )}  e---- 4 hr 5,100 ppm (2.0} 810 ppm
Xylene

Human Morley et al, 1976 | ecess 1¢, 000 18 hr 33,000 ppo (3.3} 3,300 ppm

Rat HPIRI 1974 5,008 | ----- 4 hr | 10,000 ppa {2.6} 1,000 ppm

G. pig Smyth and Smyth 18528 0] ----- 450 ? ? k4
Otherenimaldate ..............coiiiiieen., RD,, (mouse}: 1,487 ppm [DeCaaurriz ot al, 1881].
Otherhumandata ..............ccciiineraianrnnn It has besn reported that 1,000 ppm for 5 minutes or less will

probably allow salf-rescue with no imeversible injury [ANSH 1971].
Volunteers found 200 ppm to be definitety iritating to the eyes,
nase, and throat [Neison et al. 1543]. Reaction time was not
affecied in 23 volunteers expasad to 100 or 200 ppm for 3 to

7 hours [Opata et al. 1870]. Na noticeable changes in reaclion
time or short-term memory tests wems seen in 15 volunteers
exposed to 100 or 300 ppm for 70 minutes {Gamberele st al.
1976}
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Xylene {0-, m-, p-isomers) (continued)

Revised IDLH: 90C ppm

Basis for revised IDLH: The revised IDLH is 500 ppm based on acute inhatation toxicity data in animals [Cameron et al,
1938; DeCeaurriz ot al. 1581, Harper et al. 1977; NPIRI 1074]. Although this may be a conservative value due 1o the lack
of relevant acute toxicity data for workers exposed to concantrations above 300 ppm, this value would have otherwise
been sslected for safely considerations (i.e., being 10% of the lower expiosive limit of 0.9% for o-xylens).
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functiona. Scand J Work Environ Health 4:204-211.
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Vol. 1, Organic solvents, Bethlehem, PA: National Printing Ink Research institute, p. 123.

11. NRC [1584]. Emergency and continuous expoaure limits for salected airbome contaminants. Vol. 2. Yashington, DC:
Naticnal Academy Press, Committee on Toxicology, Board on Toxicology and Environmental Health Hazards,
Commiasion on Lite Sciences, National Research Councit, pp. 113123,
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Xylidine

CASNUMbEr ... ... .. i 1300-73-8 {mixed isomers)
RIOSHREL ........o0ovviiniiiiiniiiiaa. .. 2 ppen {10 mg/m®) TWA [skin]
Curremt OSHAPEL ............................. 5 ppm {25 mg/m*) TWA [skin]
1988 O0SHAPEL .......... ... . ...l 2 ppm {10 mgsm™ TWA [skin]
19831884 ACGIHRTLY ... ... ... ... ... ......... 0.5 ppm (2.5 mg/o™) TWA [skin], A2
Descriptionofeubatance . ........ ... ......... . Pale-yellow to brown kquid with a weak, aromatic, amine-iike
odar.
0 1.0% (10% LEL, 1,000 pprm)
Orginal {(SCPYIDLH . ........... ... ... ... 150 ppm
Basis fororginal (SCPYIDLH .................... The chosen IDLH is besed on the mousa 7-hour LC,, of 148 ppm
[von Qeltingen et al. 1947 cited by ACGIH 1971].
Short-term exposure guideiines .. .............._. Nane developed
ACUTE TOXICITY DATA '
Lothal concentration data:
LCe LG, Adjusted 0.5-hr Darived
Specion Reforence {ppm) {ppm} Time LC{CF) value
Mice (2,4-1 [wvon Oettingen et al. 1947 49 ) ----- 7 hr 358 ppm {2 .4} 36 ppm
Lethal doss data:
LDy LD,

Speciss Reference Route | (mgig) | (mgg) Adjusted LD Darived value
Rabbit Deichmann and Gerarde 196% | ocral | ----- £00 8331 ppm 431 ppm
Rat Treoh et al. 1949 oral | ee--- 610 847 ppm 85 ppm
Rat (2,3-} Vernot et al. 1%77 cral | ee--- 10 1,292 ppm 12% ppm
Mouse (2,3-} Yernat et al. 1977 oral | ----- 1,070 1,486 ppm 149 ppm
Rat {i,4-) Yernot et al. 1977 cral | ----- 470 653 ppm &5 ppm
House (2,4-} Yernot et al. 1977 orsl | ----- 25¢ 347 ppm 3i5 ppo
Rat {2,4-) Lindatrom er al. 19€% cral §  ----- 1,25% 1,749 ppm i75 ppm
Rat {2,5-] Vernot et al. 1977 oral | ----- 1,300 1,806 ppm 181 ppm
Mouge {2,5-) Varnot 4t al. 1877 oral -——=- 40 1,167 ppm 117 ppm
Rat (2.6-) Vernot st al. 1%77 oral | -e--- 1,230 1,708 ppm 171 ppm
Mouse {2,6-) Vernot et al. 1%77 oral | -e--- 719 986 ppm 99 ppm
RaT {2,6-) sShort et al. 1983 cTat | ----- 1,050 1,458 ppm 146 ppm
Rat (3,4-} Vernot et al. 1877 oral | ----- 810 3,125 ppm 113 ppm
Houme {3,4-) Vernot et sl. 1377 oral | ----- 710 386 ppm 39 ppm
Rat {3,5-] Vernot et al. 1377 oral | s-e-- 710 986 ppm 9% ppm
Mouse {3,5-]) Vernot et al. 1%77 oral | ----- €20 583 ppm 5B ppm
Humandate ....... ... ... ... ool None relevant for use in determining the revised IDLH.
Revised IDLH: 50 ppm
Basiy for revised IDLH: The revised |DLH for xylidine is 50 ppm based on acule taxicity data in animais [Deichmann and
Gerarde 1960; Treon et al. 1848; Varmot et al. 1877; von Oeftingen ot al. 1947). This may be a consarvative vaiue due to
the leck of relevant acute toxicity data for workers,
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Xylidine {continued)
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administered orally or intravenously to animais or applisd upon their skin. J Ind Hyg Toxicol 31:1-18,
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Alford WC, Hauff VB, Gay H [1947]. Xylidine {c.c-climethylaniline): its toxicity and potential dangers as compared with
those of aniline and an appraisal of the potential hazards from ita use in blanding gasoline. NIH Bulletin 788:88.



~ Yttrium compounds (as Y}

CASnumber . .......... ... . ... 7440-65-5 {Metal}

NIOSHREL ...... ... .. 1 mg/m® TWA,

CurrentOSHAPEL ............ ... ........... 1 mg/m® TWA,

1988 OSHAPEL .. ... ... .. i Same as current PEL

1993194 ACGIHTLY ........ ... ... ... ... . .... 1 mg/m® TWA,

Description of substanes . . ...................... Varies

Orginal {SCPYIDLH* . ... ........................ No Evidence ["Mote: “Effective™ IDLH = 500 mg Y/m® - see
discussion below.]

Basis for original (SCP}IDLH ... ................ From the data givean by ACGIH [197 1}, # dosa not appear that

axposure o a high concentration of yttrium could impede escape
within 30 minutes. For this dratt technical standard, theretfore,
respirators have baen selectad on the basis of the assigned
protection factor afforded by each devica up to 500 = the OSHA
PEL of 1 mg Y/m® {i.e., 500 mg Y/m); only the "most protective”
respirators are permitted for use in concantrations axceeding

500 mg Yim®,
Short-tarm sxposure guidelines ... ... .. ......... None developed
ACUTE TOXICITY DATA
Lathal dose data:
LDy LD,
Spacles Refarence Route | (mg/kg) | (mg/kg) Adjusted LD Derived vaius
¥,D,

Rat Spassky 1978 oral } ----- »10,000 | »55,300 mg Y/o' | 5,530 oy Y/m*

Mouse Spassxy 1978 oral | ----- > 6,000 33,180 mg Y/m* | 23,318 By Y/m
Humandata ........ ... ... .., None relevant for use in determining the revised IDLH.

Revisad IDLH: 500 mg Y/m®

Bawsis for revised IDLH: The available toxicological data consin no evidence that an acute exposure to a high
concantration of yttrium compounds would impede ascape or cause any ireversible health effects within 30 minutes.
Howevar, tha revised [DLH for yitdum eompounds is 500 my Y/ based on baing 500 times the NIOSH REL and OSHA
PEL of 1 mg Y/m® {500 is an assigned protection factor for respiretors and was used arbitrarily during the Standards
Completion Program for deciding when the "most protective” respirators should be used for particulates}.

REFERENCES:
1. ACGIH [1871). Yitrium (as Y). In: Documentation of the threshold limit values for substances in workroom air. 3rd ed.

Cincinnati, OH: American Conference of Governmenal industrial Hygienists, p. 283,
2. Spassky 55 [1978). Toxicy of yttrium cxide. Gig Tr Prof Zabol 22(7):55-60 (in Russian).

50%




Zinc chloride fume

CASnumber .............. e e 7645-85-7

NIOSHREL ... .. .. ... it 1 mg/m® TWA, 2 mg/m® STEL

CumentOSHAPEL ............................. 1 mg/m® TWA

198908HAPEL .. ... ... ... ... ... ... 1 mg/m? TWA, 2 mg/m* STEL

1914 ACGIHTLY .......................... 1 mg/m® TWA, 2 mg/m?® STEL

Descriptionofsubstancs . .. ..................... White particulate disparsed in air.

0 Noncombustible Solid

Original (SCPYIOLH" . ........................... 4 800 mg/m? ["Note: "Effective” IDLH = 2,000 mg/m® — ses
discussion bekow.]

Baasis for originat (SCP)IDLH .................... The chosen IDLH is based on the 30-minute human TG of

4,800 mg/m® zinc chloride [Ferry 1874 cited by NIOSH 1976);
and the toxic effects involved the espiratory system. No other
data on acuta inhalalion toxicity are available on which to base
the IDLH for zinc chioride fuma, Becauss of the assignad
protection fector afforded by each device, however,
2,000 x tha OSHA PEL (i.e., 2,000 mg/n'} is the concentration
above which orily the “most protective” respirators are permitied.
Short-term exposure guidelines ... ....... ... .. .. None developed

ACUTE TOXICITY DATA

Lathal concentration data:

) Adjusted 0.5-hr Derived
Spacies Refsrence LC LC, Time LC (CF) valup
Rat Karlseson st al. 1386 LCi: 1,960 mg/m* | ----- 10 min 1,351 mg/e’ 135 mg/m’
Rat HarTs et al. 1983 1,260 mg/m* | ----- 20 min 1,260 mg/m 128 og/m’
Rabbit Marrs at al. 1983 LCyp: 1,280 mg/m* | -=ee- 30 min 1,260 mg/m* 126 mg/m’
Houss Marrs et al. 1983 11,80 mg-min/m?| ----- | =--== 393 mg/m 19 mg/m’
Lethal dess data:
LDy LD,
Species Refersncs Route | (mgXg) | (mgMkg) | Adjusted LD Derived value
Rat Calvery 1942 oral 150 | eve-a 2,450 mg/m’ 245 mg/m
Mouse Calvery 1542 oral 350 | evw-- 2,450 mg/m’ 245 mg/m’
G. pig Calvery 1542 oral 200 | amava 1,400 mg/m? 140 mg/m?
Rat Domingo et al. 1988 cral 1,100 | --s=- 7,700 mg/o? 770 mg/m*
Meruse Dominge et al, 1988 oral 1,250 | ----- B, 750 mg/m’ @75 mg/m
Otheranimaldata ..... ... .. ... .............. It has besn reported that 50 mg/m® is the no observed adverse
effect level (NOEL) for rat imratracheal fibrosis [Richards et al.
184§).
Humandats .. ..... . ......coiiriiiiinniiianrsn. A 30-minute axposura to 4.8 mg/m” has been reported to

produce respiratory distress [Ferry 1974]. Exposure to 80 mg/m®
has caused nausea and coughing and 12¢ mg/m?® for 2 minutes
has caused nose and upper reapiratory system iritation
[Cullumbine 1957).

Revised IDLH: 50 mg/m?
Banis for revised IDLH: The revised 1DLH for zinc chloride fume is 50 mg/m” based on acute toxicity data in humans
Cullumbine 1957] and animals [Richards et al. 1888].




Zinc chioride fume {continued)
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Zinc oxide

CASnpumber ............... e 1314132
NIOSHREL ........... ... ... ... . iiiu.. Fume: 5 mg/m® TWA, 10 mg/m® STEL;
Dust: 5 mg/m® TWA, 15 mg/m? CEILING
Currert OSHAPEL ................c¢ococuun... Fume: 5 mg/m® TWA;
Dust: 15 mg/m® {total dust) TWA,
5 mg/m? {respirable dust) TWA
18BBOSHAPEL ...........c¢c.iiiiniiiiiinnnnnn. Furne: 5 mg/m® TWA, 10 mg/m® STEL;
Dust: 16 mg/m? (total dust) TWA,
5 mg/m® {raspirable dust) TWA
1993194 ACGIHTLY . ......................... Fume: 5§ mg/m® TWA, 10 mi/m?® STEL;
Dust: 10 mg/m® TWA
Deacriptionofsubstance . .. ..................... White, cderiess solid.
LEL ... e Noncombustible Solid
Original (SCPYIDLM™ . ... ... ... .. .oiiiiienn.. No Evidence® ["Note: “Efective™ IDLH = 2,500 mg/m®) — see
discussion below.]
Basis fororiginal {SCPYIDLH .. .................. The available toxicological data cormains no evidence that an

acyte sxposure 1o a high concantration of zinc oxide fume wauld
impede escape within 30 minutes or cause any imeversible
health effects. For this draft technical standard, tharefore,
respirators have been sslected on the basis of the assigned
protection factor afforded by sach devica. However, for acme
particulate substancas for which no evidence of an IDLH exists,
the deterrmnation of allowable respiratory protection based on
protection factors may result in the asaignment of respirators for
concertrations that are not likety to be encountersd in the
occupational environment. Therefore, for all such particulate
substances it has been arbitrarily determined that onty the "most
protective™ reapirators ars permitted for use in concentrations
axcesding 500 = the OSHA PEL of § mg/m? (ie., 2,500 mg/m?).

Short-tarm exposure guidelines ... ... .. ... . . None developad
ACUTE TOXICITY DATA
Lethal concentration deta:
Adjusted 0.5-hr Derived value

Specien Reference LCw \c. Time LC (CF)

nouse Takahashi 1976 2,500 mg/m*]  e---- ? ? ?

G. pig |Turner and = ]  erese 2,500 mg/m* | 3-4 hr 4,500-5,000 mg/m" {1.8/2.0) ] 450-500 mg/m*

Thompaan 1926
Lethel dose data:
LDy, LD,

Species Reference Route | (mg/g) | (mo/kg) Adjusted LD Derived valua
1T T Gig Sanlt 1986 oral T.98a [ ----- 55,650 »g/w 5,565 mg/m’




Human data

Zinc oxide (continued)

Workers exposed {0 zinc concentrations between 320 to

580 mg/m? for 1-3 hours have experienced nausea on the job,
and chills, shortness of breath, and savere chest pains 2 to

12 hours later [Hammond 1944]. Two men exposad to about
800 mg/m® for 10.5 o 12 minutes experiancad headaches, chills,
and fever with cough and & decreass in vital capacity which
persistad for 15 hours afler exposurs [Sturgis and Thompeon
1827} When air concentrations approach 600 mg/m?, it has
been reported that visibility is occiuded [Tumer and Thompson
1028]. The lethal oral dose has been reported to be 500 mg/kg
[Gekkan Yakuji 1680]. [Note: An orel dose of 500 mg/ky is
equivalent to a 70-kg worker being

exposed to about 23,300 mgim?® for 30 minutes, ussuming B
breathing mate of 50 liters per minute and 100% absorption.]

Revissd IDLH: 500 mg/m®
Basis for revised iDLH: The revised IDLH for zinc oxide is 500 mg/m* based on acute inhalation toxicity data in humans
[Hammond 1944 Sturgis end Thompson 1627].
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Zirconium compounds (as Zr)

CASNUMber .. ... ... .. et 7440-87-T {(Matal)
NIOSHREL ... ..., 5 mg/m? TWA, 10 mg/m?® STEL
Current OSHAPEL ............................. 5 mg/m® TWA
1980 08SHAPEL ... ... ... ... ... S mg/m* TWA, 10 mg/m® STEL
T3S ACGIHTLY ... ... ... ..., 5 mg/m* TWA, 10 mg/m® STEL
Descriptionofsubstance .. ...................... Varias
- Orginal (SCPIIDAH .............ooiiiia . 500 mg Zr/m?
Basis fororiginal {SCPJIDLH ....... . ........... The available taxicological data indicats that zirconium

compounds possess a low order of toxicity. The chosen I0LH
has baan based on tha citation by NiOSH [1876] that a
A0-minvte axposure to 500 mg/m® of zirconium nitrate is the
lowest concentration of this substances which has been ghown to
be lethal to rats [Mogilevskaya 1967].

Short-tarm saxposure guidelines . ................. None devsloped
ACUTE TOXICITY DATA
Letha! concentration data:
Adjusted 0.5-he Darived
Species Reference LCy LC., Time LC {CF} value
Zr {NO,) ;
Rt Mogilevekaya 1967 2000 | --eea SO0 mg/m’ | 30 min | 212 mg Zr/e* (1.0} | 21 =g Zr/m’
Lethai dose data:
LDy LD,
Species Refarence Routs | (mg/kyg) | (Moo} Adjusted LD Derived value
43 K3 4 i
House Shalganova 1967 orel 98 | cesa- 221 »g Zr/mt 22 og Ir/=’
Zr{s0,),
Rat Cachran et al. 1550 orsl 3,500 | se--- 7,886 =g Zr/m} 783 mg Zr/mt
Zroci,
ouse Delongeas et al. 1983 cral 1,227 ] ----- 4,398 mg lr/m? &40 mg Zr/mt
Rat Klimmer and Dall 1964 oral 2,90 f ----- 16,573 mg Ir/e 1,057 mg Zr/e’
Irtl,
Rat ACGIH 1386 aral 1,608 ( =---- 4,643 »g Ir/o 464 mg 2r/m*
woune ACGIH 1984 aral 655 | ----- 1,801 ng Zr/m’ 180 mg Zr/w’
Irr,
Rat ACGIH 1986 oral 9 | ----- 174 mg Ir/o® 1T =y Zr/e}
Humandetl . ...t iivinrrarrnrens None relevamt for use in determining the revisad I0LH.
Revised IDLH: 25 mg Zrim®
Basls for revised IDLH: The revissd IDLH for zirconium compounds is 25 mg Zrimr based on acute toxicity data in
animals JACGIH 1688; Mogilevekaya 1887; Shalganova 1867]. This may be a conservative value due to tha lack of
relevant acute inhalation toxicity data for workers,
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Zirconium compounds (as Zr) (continued)
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