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Registry of Toxic %gects of Chemical Substances

Edition

INTRODUCTION

...ahsence of evidence is not evidence of absence....*

The 1978 edition of the Reg}lstry cf Toxic
Effects of Chemical ouastanc s, formerly known
as the Toxic Substances List, is the ~seven'h
revision  prepared in _compliance  with  the
requirements ~ of  Section ~ 20(a)(6) of  the
Occupational Safety and_ Health Act of 197Q
(Public  Law 91-696). The original list was
completed on June 28, 1971, and has been updated
annually in book format. Beginning in October
1977, quarterly revisions have been provided in
microfiche (see Appendix VUI). = This Registry
contains 12-12-17 listings of chemical substances:
33,929 arc names of different chemicals with
their associated toxicity data and 90,318 are
synonyms.  This edition” includes approximately
;500" new chemical compounds that did not
appear in the 1977 Registry. _ _

Statistics about selected data fields in the
1>78 Registry are as follows:

Data Type Number of  Nut ler of
_ _ Compounds  Citations

Tumorigenesis 2,3

Mutagenesis. 73 6-19
Teratogenesis 550 3,415
Prlm_ar%/_

[rritation 2,674
Human Toxic

Effects 2,065
Chemical Abstract

Service Registry

Numbers 21,715
Federal

Standards 1,518

Recommended Standards
from NIOSH Criteria
Documents 942

(Note that as of January 1979, NIOSH has
published 96 criteria documents, hut some of
these documents cover classes of compounds such
as inorganic_lead, many member:, of which are
found in"the Registry.)

oTrow 1V f folfrn: _Speculation* on the. Kvolutlon gl
el G ol Ly e

rights rem-vi

The current estimate of the number of unique
substances for which toxicity data may be
available remains at approximately 100,000, The
number of supstances —and types of toxicit
information will be increased in subsequen
revisions of the Registry. _

The Registry's purposes are many, and it
serves a varletty) of Users. It it a single source
document for basic toxicity information and for
other data, such as chemical identifiers and
information necessary for the preparation 0!
safety directives and hazard evaluations for
chemical substances. The various types of tox .
efforts linked to literature citations provide
researchers and occupational health scientists
with  nn introduction to the Iexmologmal
literature, making their own review of the foxic
hazards, o' | ~given substance easier. BY
presenting data on the lowest reported doses tha
p ‘oduce effects b% several routes of entry in
various species, the Registry furnishes valuable
information to those responsible for Preparing
safety data sheets for chemical substances in the
workplace.  Chemical and production engineers
can use the R_rngry_to identify the hazards which
may I associated with chemical intermediates In
the” development of final products, and thus can
more readily select substitutes or alternate
processes which may be less hazardous. Some
organjzations, including heal Hi agencies and
chemical companies, have included™ 'lie NIDSII
Registry accession numbers with the listing of
chemicals in their files to reference toxicity
information associated with those chemicals. By
including foreign Iangua?e chemical names, a
start has been madé Ttoward providing I’aﬁld
identification of substances produced in other
countries. _ .
~In this edition ol the Registry, the editors
intend to identify "all known ~toxic substances"
which may exi:t in the environment and to provide
pertinent “dat. on the toxic_effects from known
doses. entering an organism by any route
described. Data may be used for thé evaluation of
chemical hazards “in the environment, whether
they be in the workplace, recreation area, or
living quarters. Tho data has been assembled in
accordance with the
presented below.

definitions and criteria



_In_offering this "ditinn, llie editors recognize
its limitation; m achieving the goal that tlvy "have
set for it. It does not now include all chemicals
for which toxic effects have been regorted,_ and
will not for some time. This cannot be achieved
without _ the full cooperation of llie scientific
community. Cooperation in the form of personal
contributions will become increasingly imperative
as the Registry b-comes more nearly complete.

The “'jsnnce of a substance from the Reqlst,ry
docs not imply thsl the substance is non-toxic,
and thus non-hazartlous, any more than the
?resence of a substance in the Registry indicates
hat the substance is hazardous in common use. A
substance may not apPear for a variety of reasons,
e.0., (D) the led results could not be cited because
the protocol of the studﬁ did not meet the RTECS
selection criteria (2% the substance has nol Yet
been tested, or (3) the substance has been tested
but tho RTECS 'literature search has not yet
uncovered the data. _

The Registry includes substances which have
been selected  primarily for the toxic effect
produced by single dosés, Some lethal and some
non-letlial.. However, the principal loxic effect of
some substances results from exposure over a
longer period of time, i.e., from the accumulation
of @ substance or its metabolites, or from the
summation of contlnumP nonlethal, noxious insults
which  may eventual disable basic bodily
functions. ~ Although these substances _are of
concern, they may ot be found in this edition due
to our present selection criteria. However, when
the toxic effect lias been described by the author
as carcinogenic, nooplastigonir, mutagenic, or
teratogenic, even though the effect was produced
by repeated exposure, the toxic dose data are
reported. _

It must be reemphasized that the entry of a
substance in the Registry does not automatically
mean that it must “be ‘avoided. A listing does
mean, however, that the substance has the
documented potential of being harmful if misused,
and care musl he exercised In prevent tragic
consequences.  Thus, Ihe Registry lists  many
substances that no? common in eve_ryda%/ life and
are in pearly every household in the United
States. One can name a variety of such dangerous
substances!  prescription and_ non-prescription
drugs; food additives; pesticide concentrates,
sprays, and dusts: fungicides; herbicides; paints;
glazes; dyes; bleaches anil other household
Cleaning agrents; alkalies; and various solvents and
diluents. Th" potential list is virtually unendm?
because <heinirals have become nil integral par
of our existence. _ .

_Dru?s or therapeutic chemicals, have been
deliberately included 'in the Registry if they have
been reported to produce a noxious effect. It is
reasonable to expert to find such substances listed
because they have been developed for their
biologic elfeCts. Some dru%s achieve the desired
effect when administered in a ,theraP_eutlc
quantity by supporting human physiologic activity;

others may lie, beneficial to humans because they
are toxic to human parasites. In any case, @
guantlty greater than the prescribed theraFeutl_c
0se may cause undcsind toxic effects in
humans. ~ For some individuals, the normal
therapeutic dose of a dru% ma% produce toxic as
well ‘as therapeutic effects. Because drugs may
he dangerous, our _somet?{ has licensed certain
practitioners, including physicians, dentists, and
pharmacists, to handle ‘the more potent substances
intended for human therapeutic use. Similarly
other people are ucensed, based on special
training, for the handling of pesticides in a safe
manner. It is wise to accept the direction of
these experts in order to avoid undesirable
consequences from misusing chemicals.

Other toxic substances in the environment
have appeared there as a result of natural
environmental reactions of waste products from
modern technology, as distinct from the waste
products themselves, or from naturally occurring
substances., The products cof these reactions may
he found in the air we breathe and the water we
drink.  Even though these substances may be
present in the environment ir. concentrations that
are non-hazanions by themselves, their toxic
potential must not Dbe ignored, especially when
additional exposure in the occupational or home
environment may occur. _
~In general,” toxic substances that apiJear in
tie home and community have been collected
Brocessed, synthesized, packaged, a ,i distributed
y someong within ‘the ~workplace.  Some
substances may be unwelcome cohabitants of the
work - environment.  The safety and health  of
individuals in the workplace ‘are ihe J)rlnmpal
concerns of the Occupational Safety and Health
Act of 1970. The Act addresses the problem of
worker exposure lo all toxic substances present in
the workplace—not only those in the finished
commercial product nr in the intermediates used
in its production, but also those which occur as
waste  products  resulting  from industrial
processing. L ,

ToxiCity data i the literature aro
transformed into Registry fnru.it_ using the
criteria presented in this  Introduction and thu
Detailed File Description. In most cases no
attemﬁt is made to resolve any questions about
published data. We rely on editing provided by the
scientific rninnimity Tprior to ﬁubllcatlon_m_t_he
scientific_literature.” One of the responsibilities
of the, RTECS Editorial Review Board, however, is
|o review a limited number of citations to resolve
any ambiguities. = Citations ma{ be suggested for
Board consideration by the data abstractors, the
editors, or tho Registry readership. The Board will
review citations for resolution of ambiguities, but
will not Judge the relative merits of several
publications which present enntrndi ‘tory data on
the same substance. The Registry Strives to
accurately reflect the literature as il exists,
leaving  fo others the problem of grappling with
contradictory data.



It is not the [Jurpose of the Reglstrr to
quantitate a hazard through the use of the toxic
concentration or tlosa drt” that are FE\)resented
with each substance. UNDE NO
CIRCUMSTANCE CAN THE TOXIC DOSE
VALUES PRESENTED WITH THESE CHEMICAL
SUBSTANCES BE CONSIDERED _ DEFINITIVE
VALUES FOR DESCRIBING SAFE VERSUS TOXIC
DOSES  eqr HUMAN EXPOSURE.
Concentrations of chemical substances in the
work environment which may be safely tolerated
can be determined only by a critical evaluation of
all available pertinent” data by experienced
investigators, data that include “but "are not
limited to that listed in this Registry. o
It is important to note ‘the _significant
difference between classifying toxicity = reports
and evaluating the potential of a chemical to
produce tumorigenic, mutagenic, or teratogenic
effects in humans. In classifying reports, the
editors of RTECS af)ply _the “technical criteria
specified in the Detailed” File Description to each
repott to allow extraction of data on a consistent
basis. ~ The evaluation of a substance's toxic
potential is much more difficult and requires the
collection, review, and analysis of aU %ermane
studies. The evidence must be correlated ard
judged by such parameters as appropriateness of
the” study to tho decision process, relationship of
the study design (e.g., animal model, route, and
dose levels) to prediction of human response, the
balance of positive and negative studies, purity of
the substance tested, etc. The Registry makes no
attempt to perform such a comPrehenswe analyst.
A critical evaluation of the hazard ol a
chemical in the workplace or  environment
involves much more than a determination of its
toxic potency, no matter how complex that
determination mar be. A hazard evaluation must
include such a determination, of course, but toxic
potency  and de_?r_ee of hazard are not
synonymous. Identifying and defining the hazard
of a chemical must also include, among other
factors, the evaluation of the amount and Quration
of exposure, the physical characteristics r. the
substance, the physical conditions unde' which
exposure occurs,” and the eva’ .i.,n ot
interactions with other substances t’ .. may lie
present. All of these factors may significantly
alter the toxic Rotencly of a substance which, in
turn, may alter the health of the person exposed.
The National Institute for Occui)atlonal
Safety and Health, under its criteria development
program,  conducts  critical  reviews  of
occupational hazards.  Tho resulting criteria
document for a Partlcular hazard provides a
detailed rationale for the standard recommended
%y NIOSH to bn used by the Depart /lent cf Labor,
ccupational Safety and Health Administration
(OSIIA) as a basis for a standard. A description of
the_criteria document program and related NIOSH
activities appears in Appendix 1.
The permissible exgosure levels of hazardous
substances which have been adopted liy OSHA to
provide a safe, healthful work environment for all

persons are cited in this Registry under the
appropriate compound. These Standards may be
formulated by.the Department of Labor on its own
initiative, in"response to recommendations of the
NIOSH criteria documentation pro?ram, or as a
result of the Standards Completion Program.
Approximately 500 such standards have been

mmulgnted In Part 1910, as amended, of Title 29
of the Code of Federal Regulations (29 CFR
1910). They may also be found in the Federal
Register, Volume 39, Number 125, June 27, 1974,

Section 20(a)f(61 of the Occupational Safety
and Health Act of 1970 directs that the Secretarr
of Health, Education, and Welfare "...shall
determine following a_written request by any
employer or authorized representative  of
employees...whether any substance normally found
in 'thé place of employment has potentially toxic
effects  in such concentrations as used or
found...." NIOSH responds to this legislative
mandate liy means of a Health Hazard Evaluation,
as specified in 42 CFR 85, first published in the
Federal Register, Volume 37, Number 215, I_Pau;rzs
23639 through 23642, November 7, 1972. A Health
Hazard Evaluation _reguest ~will - secure  the
assistance of NIOSH in determining the safety of
a substance wusrd in a specific occupational
environment. ~ Both  the ~ Federal egister
reference and the forms to he used appear in
Appendix IV.. _

To assist both employers and workers in
attaining safe occupational “environments, NIOSH
has prepared a series of Health and Safety Guides
and Employee Good Practices Manuals, A listing
of the titlés in each series and a brief description
of their contents appear in Appendix ID.

_The editors request _and will appreciate
assistance from representatives of the industrial,
academic, and governmental communities in
supplying data for this Registry. Such assistance
may " he offered in the formof reprints  of
scientif . publications, technical data sheets,
sales or promotional material, other publicly
available reference material, and data presented
on unpublished studies. All material received will
he considered in tin; public domain and as such
may he made available to any persons or
organizations. Data published in tin- Registry will
he” selected according lo the criteria _Pre_sented
herein. Identification of errors in the file is also
solicited, as are any general comments or
recommendations. Those who have contributed to
this year's publication  are listed in  the
Acknowledgments.  All correspondence sluic'd he
addressed to:

The Editor _ .

Registry of Toxic Effects of Chemical
ubstances _

National Institute for Occupational
Safet){ and Health

4676_Columbia Parkway

Cincinnati, Ohio 45226

Telephone! (513) 684-8317



DETAILED FILE DESCRIPTION

SELECTION

1 Substances Included--For the purpose of
this publication, the phrase "all _known toxic
substances" is interpreted by the editors to mean
all mined, manufactured, processed, synthesized,
and naturall¥ occurring Inorganic. and organic
compounds. The list of substances includes drugs,
food additives, preservatives, ores, pesticides,
dyes, detergents, lubricants, soaps, plastics,
extracts from Rlant and animal sources, plants and
animals which are  toxic by contact or
consumption, and industrial intermediates and
waste products from production processes. Some
ot the information in the file thus refers to
materials_ whose composition is_not perfectly
known. The chemical substances included in this
list are assumed to exhibit the reported toxic
effect in their pure state unless otherwise noted.
However, even in the case of a supposedly "pure"
substance, there is wusually some degree of
uncertainty as to its exact ‘composition and _the
impurities” which may be present. This possibility
must be considered in attempting to interpret the
data presented since the toxic effects observed
could in some cases he caused by a contaminant.

2. Substances Excluded—Excluded from the
Registry arc trade name products representing
com_Pounded or formulated proprietary mixtures
available as  commercial =~ )roducts.  Those
exclusions are necessary because of difficulties in
assessing the contribution of each component of a
mixture to that substance's toxicity and hecause a
product's formulation is often changed bY varying
the components, their concentration, or the purity
of the “ingredients. Commercial product trade
names are Included, however, when they represent
a single active chemical entity or a well-defined
mixture —of relatively constant comﬁosmon.
Radioactive substances are included hut the
effect reported is the chemically produced effect
rather than the radiation effect.

FORMAT

~ This edition of the Registry lists all substance
prime names and synonyms in_the file in
alphabetical order, |gn0r|n? special characters
such as numerals, Greek Tetters, and prefixes
indicating ~ substituent locations, and
stereochemical or other structural tea'., -s.
These components are taken into account for
secondary ordering in ascending alphabetical and
numerical order. _ S
 Each substance prime name is identified b{) a
unique nine-position RTECS accession number
gt_we letters and seven numerals) which varies
irectly with the alphabetic sequence of the prime

name, so that toluene, for example, has a higher
number than benzene.  Each  synonym s
cross-referenced to its appropriate prime name
accession number.  The ~accession number s
simply an identifier assigned alphabetically to
eacii _substance in the ‘Registry. It is  not
intentionally related to the compound's toxicity or
structure, although compounds with alphabetically
similar names and, in some cases therefore,
similar structures are grouped together. For each
prime name accession number the following data
are provided when available: the substance prime
name; a description of the substance (where
ne essary); synonymous names; CAS number;
molecular  formula; molecular. we|?ht; primary
irritation and toxic dose data with references; and
citations to aquatic toxmltY ratings, to 1ARC
reviews, to ACGIH Threshold Limit Values, to
toxicological ~ reviews, to existing  federal
standards, to the 3I0SH criteria = document
&rogram for recommended standards, and to tho
ational Cancer Institute's Carcinogenesis Testln%
Program. Reference CODEN _abbreviations an
their  respective titles die  listed unlor
Bibliographic References. A summary of star.lard
abbreviations is located on the insidé hack cover.
%ample data records arc shown in Figur-s 1, 2 and

1 Substance Prime Name. The prime name
of each substance in the Registry is derived from
the nomenclature used by the American Chemical
Society's Chemical Abstracts Service (CAS) in the
8th Collective Index of Chemical Abstracts, which
is in the inverted form. Tho names are modified
by NIOSH for certain substances to provide
convenience to the user in grouping substances of
similar occupational pertinence, such as metallic
salts. ~ With  each substance prime _name, Ihe
reader will find the complete listing of the
associated data.

Some entries, however, appear under the
chemical or descriptive names used in the source
material ~ froin  which the toxic data were
obtained. This is particularly true for those
substances for which some ~aspects of their
composition are in question, such as plant or
animal  extracts. hese prime names _are

accompanied by a brief description or definition
("DEP"? lug" the source of the substance, a
general statement of constituents, or other

pertinent information, and the ("ODEN citation of
the reference that contained the definition.

2. The Chemical Abstracts Service Registry
Number ("CAS") is a numeric designation assigned
by the American Chemical Society's Chemical
Abstracts Service anil uniquely identifies a
specific chemical compound. = This entry allows
one to conclusively_ identify a substance regardless
of the name or naming system used.
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sknrbl 10 mg/24H open MID AMIHBC 10,61,54
eye-rbt 20 mg AMIHBC 10,61,54
ATA—p TXDS: orlhmn LDI0:240 rsg/kg 32ZWAA 8,275,74
ihl-hrn TClo:4000 mg/m3/7M TFX:CNS AHBAAM 116,131,36
orl-ral LD50 800 mg/kg MafJVR 26 Apr 76
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ihl rol TClo:100 ppm/7H/(6-15D prcg) TFXTER TXAPA9 28.442,74
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REVIEW: TOXICOLOGY REVIEW PLMJAP 6(1),160,75
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RTECS Accession Number, a sequence number assigned lo ccicli substance. See Formal.
Substance Prime Name. See I in lent

Chemical Abstract- Service Registry Number Sec? intext

Molecnloi Weight of this substance. See 3 in text

Molecular or Elemcnlol Formula ol this substance Seo 4 1t text

Synonyms, common names, trade names, and other chemical names. See 5 in text.

Skin and Eye Irritation Data. See 6 in text; also see Figure2

Toxicity Data See 7 in text; also see Figure 3

CODI.N, an acronym lor the reference Irom v.hich Ihe data were abstracted

See 8 in text; also see Figures 2and 3

Aquatic toxicity Raling See 9 in text

Reviesv ol this subslance See 10 in text

Standards ond Regulations lor this substance promulgated by o Federal agency See Il in text
A Criteria Documonl supporting a recommended standard has beenpublished by NIOSH See 1? in text.
Current status ol NCI Carcinogenesis Bioossay Program lor this subslance. See 13in text.

FIGURE 1. AN EXAMPLE OF A TYPICAL SUBSTANCE ENTRY IN THE
REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

i



IRDS:

6.
6a.

6b.
6c.
6d.

6e.

8a.

8h

8c.

skn-rbt 10 mg/24H open MLD AMIHBC 10,61,54

Ga) @o)

An acronym which stands for "Irritation Dose."

This is an abbreviation for the tissue upon which the irritation test was conducted, either skin (skn) or eyes (eye).

This is an abbreviation for the test species. See Table Il for other species listed in the Registry.

This is the amount of substance used in the test for which resultsa. sported, and may contain information about duration of exposure if
different from the standard time of 72 hours.

This isa descriptor to indicate differences in the test conditions from the standard protocol. Thus, "open" isused with skin irritation data to
indicate an open Draize test. Other descriptors are “imm," "nse," and “ms."

This isan abbreviation to indicate the severity of the iiritation response as reported in the reference: mild (MLD), moderate (MOD), or
severe (SEV).

This is the CODEN denoting the reference from which the irritation data were derived. The complete citation for this CODEN is listed
under Bibliographic References.

The volume number of the reference.

The page number on which the reference starts.

The last two digits of the year of publication, e.g., jA = 1954.

FIGURE 2. A TYPICAL PRIMARY IRRITATION LINE FROM THE
REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

(THIS FIGURE IS A FURTHER EXPLANATION OF ITEM 6 iN FIGURE 1)



TXDS: orl-rat TDLo:70 gm/kg/78W-1 TFX:NEO NTIS** AD900-0CO

(7€

7. An acronym which stands for "Toxic Dose."
7a. Thisis  an abbreviation for the route of administration or entry. See Table | for other routes listedin theRegistry.

7b. Thisis  an abbreviation for the test species. See Table Il for other species listed in the Registry.

7c.  Thisis  the type of dose reported. See 7c in text.

7d.  Thisis  the dose that caused the toxic effect. See 7-, 7e, and 7f in text.
7c.The first part of this notation, "TFX," isan acronym which stands for "Toxic Effects.” The last part of this notation refers to the type

effect caused by the administered dose. See 7g in text.
8, This isthe CODEN denoting the reference from which the toxic data were derived. The complete citation for this CODEN ish ted und

Bibliographic References.
8a. The report number of the reference.

FIGURE 3. A TYPICAL TOXIC DOSE LINE FROM THE REGISTRY
OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

(THIS FIGURE IS A FURTHER EXPLANATION OF ITEM 7 IN FIGURE 1J)



3. Molecular Weight ("MW") is calculated
from the molecular formula.

4. Molecular Formula g"MOLFM") designates
the elemental composition of the subStance and is
structured according to the Hill System (see
Journal of the American Chemical SocictVi 22(8):
478-494, 1900) in which carbon and hydrogen (if
present) are ‘listed first, followed by the” other
elemental symbols in alphabetical order. The
formula for compounds that do not contain carbon
are ordered strictly alphabetically by element
symbol. The formula is obtained from one of the
cited references or a chemical reference text, or
derived from the name of the substance.

5 Synonyms ("SYN") for the substance prime
name are ljsted alphabetlcallé accordlng to the
rule  described  under "FORMAT." Synonyms
include other chemical names, trade " names,
common or generic names, foreign names
(language), or ~codes, and are separated by
asterisks. Some synonyms consist in whole or in
part of re_glste_red trademarks. Those trademarks
are not identified as such in the RTECS file
because of [limitations in the computer and
Photocom_posmon character sets used fo produce
he Registry. The editors are aware of the
problem™ of " trademarks becommg_ generic trade
names through common usage. While the Registry
does not presently have a mechanism for ,notlng
trademarks, the lack of the appropriate registere
trademark symbol does no' imply that the
trademarks ‘contained herein are” considered
generic synonyms by NIOSH.

6. Skin and Eye Irritation Data ﬂsee Figure
2?. All primary irritation data follow the header
"IRDS." "Each data line includes, in sequence, the
tissue tested Sskln or eye); the species of animal
tested; the total dose "anl where applicable, the
duration of exposure; for skin tests only, whether
open or occlusive; an _interpretation of the
irritation resEonse severity when noted by the
author; and the reference” from which the” data
were extracted.  Only positive irritation test
results are included in the Registry.

_ Substances that are applied” topically to. the
skin or to the mucous membranes can eliCit either
(@) systemic effects of an acute or chronic nature
or () local effects, more properly termed
"primary irritation." A primary irritant I a
substance that, if present in sufficient quantity
for a sufficient periotl of time, will ﬂroduc_t*_a
non-allergic, Inflammatory reaction of the skin It
of the mucous ir. Mnbrane at the site of contact.
Primary irritants are further limited by the
editors” to those substances that are not
corrosive.  Hence, concentrated sulfuric acid i
not classified as a primary irritant.

~a. Primary Skin Irritation. In experimental
animals, a primary skin irritant is defined as a
chemical substance that produces an irritant
response on first exposure in a majority of the

test  subjects.  However, in some _instances
compounds act more subtly and require either
repeated  contact or special environmental
conditions (humidity, temperature, occlusion, etc.)
to produce a response. _ o _

The most standard animal irritation test is
the Draizc procedure (Journal of Pharmacolo
and EX{_)e_rlmentaI Therapeutics, 82 377-4
1944). This procedure has heen modified and
adopted as a regulatory test bg the Consumer
Product Safety Commission (CPSC) in 16 CFR
5500.41 (formerla/ 2L CFR 19_1.1_%). In_this test a
known amount (0.5 ml of a liquid or 0.5 gm of a
solid or semisol.id) of the "test substance is
introduced under a one s%uare dinch gauze patch.
The patch is applied to the skin S(,cllpped free of
hair) of twelve albino rabbits. Six rabbits are
tested with intact skin and six with abraded skin.
The abrasions are minor incisions made th_rougih
the stratum corneum, but are not sufficiently
deep to disturb the dermis or to produce bleeding.
The patch is secured in place with adhesive tape,
and the entire trunk of the animal is wrapped with
an impervious m .terial, such as rubberized cloth
for a 24-hour period. The animal is immobilized
during exposure. After 24 hours the patches are
removed and the resulting reaction evaluated for
erythema, eschar, and ‘edema formation. The
reaction is again scored at the end of 72 hours (48
hours after “the initial reading), and the two
readings are averaged. A substarice producing any
degree of positive reaction is cited in the Registry
asan irritant. _ _

As the modified Draizc procedure described
above has bhecome the standard test SEecmed by
the U.S. government, nearI{_aII of the primary
skin irritation data either strictly adheres to the
test protocol or involves only simple modifications
to it, When test procedures otle'r than those
described above are reported in the literature,
appropriate codes are included in the data line to
indicate those deviations.

The most common modification is the lack of
occlusion of the lest patch, so that the treated
area is left open to the atmosphere. In such cases
the notation "open" appears in the irritation data
line. ~ Another  frequent modification involves
whole arm or whole body immersion i the test
substance or, more commonly, in a dilute aqueou_s
solution of the test substancé. This type of test is
often conducted on soap and detergent solutions.
Immersion data are identified by the abbreviation
"imm" in the data line. _

The dose reported is based first on tho lowest
dose producmg an Irritant effect and second on
the]c Ilzlatest study published. The dose is expressed
as follows:

Single application by the modified Dr.iize

() ~ Sing

proce(?ure is indicated by only a dose amount. If
no exposure time is given, then the data are for
the standard 72-hour ‘test. For test times other
than 72 hours, the dose data is given in mg (or an
apprognate unit)/duration of exposure, ¢€.g.,
mg/2411.



<1 Multiple applications involve
administration of the dose in divided portions
apglled periodically. The total ilore of lest
supstance ir. expressed in mp, (or an appropriate
unitl/duratinn of exposure, with tho symbol "I"
indicating intermittent exposure, e.g., 5mg/MI-I.
~ The “method of testing substances for primary
skin irritation given in the Code of Federal
Regulations does not include an interpretation of
the response. However, some authors do include a
subl%ectlve rating of the irritation observed. If
such a severity _ratlnngs given, il is included in the
data line as mild ("MLD"), moderate ("MOD"), or
severe ("SEV"), The Draize procedure employs a
rating scheme which is “included here ~ for
informational ~ purposes  only,  since  other
researchers may not categorize™ irritation response
in this manner.

Category Code Skin Reaction

Mild MLD Well defined erythema and
fllgiht edema (edges of area
well ~ defined ~ by  definite
raising)

Moderate MOD Moderate to severe
erythema  and  moderate
edema (area raises
approximately 1 mm)

Severe SEV ~ Severe  erythema (hen
redness) to slight cscha-
formation (injuries in dcpthl
and severe ‘edema (raised
more _than 1 mtn  and
extending beyond area of
exposure)

_h. Primary Eye Irritation. In experiment; |
animals, a primary” eye irritant is defined as a
chemical ~substance ‘that produces an irritant
response in the test subject on first exposure. Eye
irritation study procedures developed by Diaize
have been modified and adopted as a regulatory
test liy CPSC in 16 CFR 1500.12. 'In Ib’s
procedure, a known amount ol the test materii.l
(01 ml of a liigiid or 100 mg of a solid or paste) s
placed in me eye of each of six albiio rabbits; ‘the
other eyr remains untreated, se_rvm? as a control.
The "ye* are not washed after instillation and are
examined at 2L 48, and 72 hours for ocul. r
reaction. After the recording of ocular reactirn
at 24 hours, any or all eyes maY_ hil further
examined.  following ~ the application  of
fliroresc«in.  Any or “all eyes maY_ also he washed
with 1 sodium chloride solution. (U.K.P. or
equivalent) after tho 24-hour reaction” has betn
recorded.

A test is scored positive if any of tit*
following efforts are observed: (1? ulceration
besides fine stippling); (@ ofpauty of the cornea
(other than slight (qufll_ng of normal Iuster):_%l?
Inflammation of the iris (other than a ’slig
deepening of the rugae or circumcorneal injection

_the  blood vessel); swelling _ of Pie
conjunctiva (excluding "the cornea and iris) with

"version of the eyelid; or (5) a diffuse crimson-red
color, . with individual  vessels  not clearly
identifiable. A suVistanrr is an eye irritant if four
of six_rabbits score positive. I is considered a
nouirritant if none or only one of six animals
exhibits irritation, if intérmediate results arc
obtained, the test is performed again. For the
purpose of RTECS, substances producing any
degree of irritation In the eye are identified in the
Registry as irritants. ~ When an_ author has
designated a substance as cither a mild, moderate,
or severe eye irritant, this designation is also
reported. _ _

The dose reported is based first on the lowest
dose producing an irrifant effect and second on
the [latest study published. Single and multiple
applications are indicated as described .-bove
under "Primary Skin Irr'tation." Test times other
than 72 hours are notev' ir, the dose. All eye
irritant ~ test exposures are assumed to De
continuous, unless the reference states that the
eyes were wasned after instillation. In this case,
}_e notation "rns" (ri* 1) is included in the data
ine.

. Species Exposed Since Draizc procedures
for determining both skin and eye irritation
spemfr rabbits “as the test species, “most of the
animal irritation data in the Registry are_ for
rabbits, although any of the species listéd in Table
I' may be used. The editors endeavor to include as

much humap data as possible, since _ this
information is dlrectlh/_ applicable to occupational
exposure. Much of this data comer, from studies

conducted on volunteers (such as for cosmetic or
soap ingredients) or from persons accidentally
exposed, When an accidental exposure, such as a
spill, is_ cited, the data line includes the
abbreviation . "nse" (non-standard exposure). _In
these cases it is often very difficult to determine
the precise amount of the ‘substance to which the
individual was exposed. Therefore, for accidental
exposures we have generally provided an estimate
of the concentration or strenggth of the substance,
rather than a total dose amount.

1. Toxicity Data (see FI% re 3.
dose data follow the header "TXDS." Each data
line includes, in sequence, the route of exposure;
the species of animal studied; the type or dose;
the amount of subslance per body weight or
concentration per unit of air volumé and, where
applicable, the duration of exposure; a descriptive
notation of the type of effect reported; and the
reference source from which (he information was
extracted. Only positive toxicity t'Xt results are
cited in this section. Each element of this to<ic
dor*- data line is discussed below .
~ Al toxic dose 'lata appearing in the Reglstry
ire drri- oil from reports of the toxic effects
produced by individual substances, A toxic effect
iIs defined as any reversible or irreversible noxious
effect on the” body; any benign or matiémnt
tumor; any in_ viv0 muta?emc or. teratogenic
effect which includes fetal resorption or oilier
disturbances lo a normal gestation; or any death
which h>s been reported "to have resulted from

All toxic



VAyjrettiMe  to @ iiubst.mei; via any route. For
humans, a toxic effect 15 any effect that was
reported in the source reference. There is no
qualifying limitation on the duration of exposure
or for ‘the quantify or concentration of the
substance, nor s there a qualifying limitation on
the circumstances that resulted” in" the exposure.
Regardless of tho absurdity of the circumstances
that were involved in a "toxic exposure, it is
assumed that- the same circumstances could
recur.  The production of tumors
neoplastigcnesis), benign or malignant
carcinogenesis), the production of changes it tho
offsPrlng induced by germ cell mutation or actlng
on the “fetus directly (teratogenesis), and deat
are the criteria that "are used ‘as the” toxic effects
for animal data. There is no limitation on the
duration of exposure nor on the quantlt{ or
concentration of the dose of the substance
reported to have caused these effects.

The report of the lowest total dose
administered over the shortest time to produce
the toxic effect was given preference, although
some editorial license was taken so that additional
references might be cited. No restrictions were
placed on the” amount of a substance producing
death in an exh)_erlmental animal nor on the time
Rerlod over which the dose was piven. By law,
owever, a toxic effect must he produced for the
dose published. Therefore, terms suggestmg that
a toxic or lethal effect may exist at doses greater
than those tried cannot be used.

a. Route of Exposure o1 Administration.
Although many exposures to substances in the
industrial community occur via the respiratory
tract or skin, mosSt studies in the published
literature ~ report  exposures of experimental
animals in which the test substances were
introduced primarily through the mouth by pills, in
food, in drinking water, or by intubation directly
into the stomach.The abbreviations and definitions
of the various routes_of exlposure r ported in the
Registry are found in Table

). Species Exposed. Since the effects ot
exposure of humans are of primary concern, we
have indicated, when available, " whether the
results were observed in man. woman, child, or
infant. If no such distinction wasmade in the
reference, the term “hmn* (human) is used.
However, the results of stud.es on rats or mice
are the most frequently reported and hence
provide the most ireful data for comparative
P_urposes. The_ species and abbreviations used are
isted alphabetically in 'f'al.Je II.

. Description  of _Exposure.In order tn
better describe the administered dose reported in
the literature, six abbreviations are used. These
terms indicate whether tho dose caused death
(LD) or other toxic effects (TD) and whether it
was administered as a lethal conCentration (1.C) or
toxic concentration H'C) in the inhaled air.” In
general, the term "Lo" Is used vhere the numl er
of subeects studied was nol a sqnlflcant numb w
from the population or the calculated percent.‘go
of subjects showing an effect was listed as 100.

The definition of terms is as follows:

TDLo—Toxic Dose Low—the lowest dose of a
substance introduced by any route, other than
inhalation, over any given period of time and
reported to produce any toxic effect in humans or
to produce  carcinogenic neopla.stigenic,
ter_atolgemc, or mutagenic effects in Humans or
animals. _ _

TGLo—Toxic Concentration I.ow—the low "t
concentration of a substance in air to which
humans or animals have been exposed for any
given period of time that has produced any toxit
effect  in humans or produced a carcinogenic,
neoplastigcnic, teratogenic, or mutagenic ~toxic
effect in"animals or humans.

LDLo—Lethal Dose Low—the lowest dose
(other than 1.050) of a substance introduced by
any route, other ‘than inhalation, over any given
period of lime in one or more divided portions and
reported to have caused death in humans or
animals. _

LD50—Lethal Dose. Fifty—a calculated dose
of a substance which is expected to cause the
death of 50'li of an entire defined experimental
animal population. It is determined from the
exposure to the substance by any route other than
inhalation of a surmlflcant number from that
population.  Other [ethal dose percentages, such
as LD1, LD10, LD30, and LD99, may he published
inthe scientific literature for ~ the = specific
purposes of the author. _Such data would be
published in the Registry if these figures, in ttie
absence of a calculated "lethal dose ?LDSO), were
the lowest found in the literature.

LCLo—Lethal Concentration Low—the lowest
concentration of u substance in air, other thm
LC50, which has been reported to have caused
death in_humans or animals, The reported
concentrations may he entered for periods of
exposure which are less than 21 hours (acute) or
greater than 2d hours (subacute and chronic). .

LC50—Lethal ~ ~ Concentration Fifty—a
calculated concentration of a substance in air,
exposure to which for a specified length of time is
exP_ected to cause the death of 50'> of an entire
defined experimental animal population. It is
determined from the exposure to he substance of
a significant number froth that pnpni.ition.
~“The fdlowing table summarizes the above
information:

Exposure Route of TOXIC EFFECTS

Category lime Exposure Human Animal

TDl o Acute or All except Any Non* CAR. NF.O

Chronic Inhalation lethal ter, mut
TCl.o Aculc or Inhalation Any Non CAR, NF.O
t llloilic lethal TER. MUT
1Dl O Acute or All except Death Death
Chronic Inhalation
1Dstt Acute All except Not Death

Inhalation Applicable (Statistically
Determined)

1Cl o Acute or Inhalation Death Death
Chronic
1CMl Acute Inhalation Not Death

Applicable (Statistically
Dclci mined)



tl. Units of Dose Measurement. As in .ilmrst
all experimental toxicology, the (loses given ...

expressed in terms of tIm quantity administer"'l

per unit body weight, or quantity per skin surface
area, or guantlty per unit volume of the respir'd
air. In addition, the duration of time over which
the dose was administered is dso listed, as needed.
_ M|Ill%rams (one thousandth of a gram) per
kilogram hng/kg) are preferred, but in some cases,
because of dose size and its prni tical presentation
in the file, grains per  kii ‘gram m/kg),
micrograms (one millionth of a gr; m) per kilogram
(UF/kg();, or nanograms (one bilbo’.<h of a gram) per
kifogram (ng/kg) are used. _ :
of dose were converted to weight units by
appropriate calculations. Densities were obtained
from standard reference texts. Where densities
were not readily available, all liquids were
assumed lo_ have a density. of one gram per
milliliter. Twenty drops of 'liquid are assume-,I" to
be equal in volume to one milliliter.

~All' bod wel(fmts have been ¢ verted to
kilograms ~ (kg) . for uniformity. ~ For those
references_in which the dose war <eported to have
been administered to an animal of unspecified
weight or a given number o.” animals in a group
(e.g., feeding studies) without weight data, the
werghts of the respective animal “species wore
assumed to tie those listed in Table Il nnd the dose
is listed on a por kilogram body weight basis.
Assumptions for daily fiod and water .ntake are
found in Table Il to allow approx!matmq doses for
humans and species of experimental animals
where the dose was originally reported a» a
concentration in food or water. The values
Presented are_selections which are reasonable for
he species .mil convenien) for dose calculations.
Al concentrations of a gaseous substance in
air are listeO preferably as parts of vapor or gas
er million parts of air by volume (ppm).
owever, Barts per hundred (pph or per cent
parts per billion (ppb), or parts per trillion Ipp?
may be used for convenience of presentation, I[f
the” substance is a solid or a liquid, the
concentrations are listed preferably as milligrams
Ber cubic meter (mg/ind) but may, as applicable,
e listed as micrograms per cubic _meter (ug/m3),
nanogramti Per cubic meter (ng/inl), or plcngrauls
(one trillionth of a gram) per cubic meter (pg/muU
of air. For those "case, In which other
measurements of contaminants are used, such us
fibers or particli s, the monsurciiiem is spelled on*.

~ Where the duration of exposure is available,
time is presented as minutes (M, hours (Il), days
(D),  weeks (W), or vyears (Y). Additionally,
continuous (C) 'indicates that _the exposure was
continuum over the time administered, such as ail
libitum feeding studies or 24-hour, 7-day per week
inhalation exposures. Intermittent () Indicate-
that the dose was administered durln? discrete
periods, such as dal|?/_, twice weekly, etc. In all
cases, the total durafion of exposure appears first
after the kilogram body weight and slash, followed
by descriptive data; e.g., 10 mg/kg/3W-I means
ten . milligrams  per ~kilogram~ hotly WEI?(ht
administered over a period of thrée weeks,
intermittently in a number of separate, discrete

Vc.ume measurements
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doses. This description is intended to provi-ie the
reader  with  enough information f  on
approximation of the experimental cnndliinns,
which can lie further clarified by studying the
article cited.

e. Frequency of Exposure. Frequency of
exposure to the test substance varies depending on
the nature of the experiment. For the purpose of
the Registry fre_quenci/_ of exposure is given only
in the case of an inhalation experiment.

f.. Duration of Exposure, For assessment of
tutnorigonic effect, the testing period should be
the life span of the animal, or until statistically
valid calculations can be obtained re ardln[q Itumor

a

incidence. In the toxic dose line, the tofal dose
causing the tmnorigentc effect is given. The
duration of exposure, is included . to gl_ve an
indication of the testing period during which the
animal was exposed to this total “dose. For
teratogenic, .~ in vivo mutagenic, and
multigcnerational — studies,  the  time  during

?estatlon when the substance was administered to
he mother is also provided.

g. Notations Descriptive of the T_oxwolo?y.
The ‘toxic dose line thus far has indicated the
route  of em.K, the species involved, the
description of the done, and the amount of the
dose. ' The next_entry found on this line when a
toxic exEosure (TD or'TC) has been listed is "TKX"
([Toxw ffect).  Following "TFX" will be one of
ftie_notations found tn Table Il These notations
indicate the organ system affected nr, in the case
of animal experiments, special effects that the
substance produced, e.g., TER = teratogenic
effect. No attempt was made to lie definitive in
reporting these effects because such definition
requires much detailed qualification and s beyond
the scope of the publication at this time. "Tlv
selection of the dose was based first on Ilie lowest
*|ose pr_odu_cmg an effect and second on the latest
study ﬁltolyshe :

The importance attached to reports of the
carcinogenic activity of substances necessitates a
more detailed discussion of the criteria used to
include this t/ = of data in the Registry.
Ttimorigenic citations are classified according to
the* reported results of the study only to aid the
reader in selecting appropriate references for
In-depth review and evaluation. In past editions
ot the Registry, the twj classifications used were
CAR, indicating a po.itivc carcinogenic finding,
and NED. ie'iteating a studY producing benign
tumors or one lacking complete documentation.
With this edition a third classification, ETA
éequwocal_ tutnorigonic agent), has been added to
enote tie  studies rfeporting uncertain, but
seemingly positive, results.

The following 9 technical criteria are used by
RTECfv to abstract the lexicological literature
and  classify  studies that report  positive
tuinorigenic “responses. No attempts are made
either to evaluate the various lest' procedures or
correlate results from different experiments.



() A citation is coded "TFXtCAR"
(carcinogenic) when review of aai article reveals
that all of the following criteria are satisfied:
(8 A statistically significant increase in the
incidence of tumors™ in "the test animals. The
statistical test is that used by the author. If no
statistic is reported, a Fisher's Exact Test is
aﬁplled with significance at the 0.03 level, unless
the author makes a strong case for significance at
some other level. . _

) A control ?roup of animals is used and the
treated and control animals are maintained under
identical conditions. _ .

(c) The sole experimental variable between
the ~“groups  is  the  administration  or
Bop—admlnlstratmn of the test substance (see (9
elow).

d). The  tumors consist —of autonomous
populations of cells of abnormal cytology capable
of invading and destroying normal” tissués, or the
tumors ~ “metastasize” ~as  confirmed by
histopathology.. _

2 A “citation is  coded  "TFXtNEOQ"
(neoplastlc? when review of an artivle reveals that
all of the Tollowing criteria arc satisfied: _
~(d A statistically significant increase in the
eincidence of tumors™ in "the test animals. The
statistical test is that used by the author. If no
statistic is reported, a Fisher's Exact Test s
aﬁplled with significance at the 0.05 level, unless
the author makes a strong case for significance at
some other revel. _ _

() A control group of animals is used, and
the freated anw control animals are maintained
under identical conditions. _

() The sole experimental variable between
the ~groups _ is  the  administration  or
Boln—admlmstratlon of the tent substance (see (9
elow).

d) The tumors consist of cells that closely
resemble the tissue of origin, that are not grossly
abnormal ~ cytologically, = that may  compress
surrounding tissues, hut” that nei'.her invade t s
nor metastasize; or o

() The tumors produced cannot definitely he
classified as either benign or malignant.

(O A citation _is coded "TI'XtETA". (equivocal
tuinorigeiilc agent) when si me evidence of
tumorigcnic activity is preserve;!, hut ong or more
of the criteria listed in (1) or (22 above is lacking.
Thus, a report with positive pathological findings
mil with no mention of control animals, is coded
"Tt-X:ETA." Reports in which the results are not
interpretable are not cited in the Registry.

(I). Since an author may make statements or
conclusions based on a larger context than that of
the particular data reported, papers in which the
author's conclusions differ substantially from the
evidence [Jresented in the ?ager, are” subject to
review by the KTHCS Editorial Review Board,

All doses except. those for transplacental

carcinogenesis are reported in RTECS in one of
the following formats.

@ For all routes of administration other

than inhalation:'

cumulative dose in mg (or appropriate
unit)/kg/duration of administration.

Whenever the dose reported in the reference is
not in the above units, conversion to this format is
made based on the information given in paragraph
7d above. The total cumulative dose is derived
ofr.,m the lowest dose level that produces tumors
in the test group. _

Ib) For inhalation experiments:

concentration in ppm (or  mg/m3)/total
duration of exposure.
The concentration  refers to  the  lowest
concentration that produces tumors. .
®) Transplacental carcmoPenlc. doses are
reported in RTECS in one of the o_IIqwmq,formats.
@ For all routes of administration other
than inhalation:

cumulative  dose in mg/kg/(time  of
administration during pregnancy).

The cumulative dose Is derived from the lowest

single dose that [pr_oduce_s tumors in the offspring.

The test chemical is administered to the mother.
() For inhalation experiments:

concentration in ppin Sor ing/in3)/(timo  of
exposure during pregnancy).

The  concentration  refers to  the  lowest
concentration that produces tumors in the
0ffs rln?. The mother is exposed to the [est
chemical,

() For the purposes of It1ECS, all test
chemicals are rePorted as pure, unless otherwise
st.tied by the author. This does not rule out the
p035|b|tI|ty that unknown impurities may have been
present. _

(® A mixture of compounds whose test
results satisfy the criteria in (1), 12), or (3) above
is inchi." d if the composition of the mixture can
tie clearl?é defined. _ _
19 For tests involving _Promoters or
initiators, a study is included it the following
conditions are satisfied (in additionto the criteria
in (I, @, or 3 above): _ .

@ The test chemical Is applied first
followed bx an _application of a standard
Eromote_r, positive control group In which the
est animals are_subg_ected to the same standard
Promoﬁer_ under identieal conditions is, maintained
hrougi.oi t Ilie duration of the experiment. The
data ".ir* not used if no mention of positive and
in ~scwiu/oi unions is made in thu reference.

A known carcinogen Is first applied as an
followed b%/ application of (Ik test
er.

initiator \l .
A positive control g-oi p

‘domical as a promo



in which (In* I-st animals or- subjected Pi [li>
same initiator iind-r identical ~ Dovis s
maintained tinouyliout the duration of lit-
experiment. The data are not used if no mention
of positive and negative control groups is mad- in
the reference. _
_ Eubstanr-s  with TFX:.CAR, NEC, or ETA
citations are included as part of the Tumnrigooic
Citations _ Index, alon% with those compounds
havmcq IARG reviews and/or NCf status lines.
_.Criteria similar to these were used tn past
editions of the Registry, but not published in surh
detail. These criteria have evolved over the years
since the inception of the Reglstry. Therefore, it
is possible tiiat some of the CAR and NEO
citations, especially those added to the ft'e during
its early years, tnay not conform exactly to the
above rfules. The reader is therefore urged to
review for himself the specific tumorigenic
references cited in the RTECS. Any incorrect
citations should lie brought to the attention of the
editors at tin" address given in the Introduction.

fi. Cited Reference. The final entry of both the
irritation and toxicity data lines is the reference
from which the information was extracted. All
references cited are publicly available.  No
cf;overnment._ll_(:_lassmed documents have been used
or source ini irmntinn. All references have been
iven a iinirno six-letter CODEN character code
derived fe*, CODEN for Periodical Titles,
hemical  \br.trncts Service, Columbus, Ohio
132101 = which id. ntifies  periodicals,  serial
Publlcatlons, and individual published works. For
hose references for which no CODKN was round,
the _correspo_ndln% six-letter ~ code includes
asterisks (D in_the last one or two positions
following llie first four or five letters of an
acronym  for_the publication title. Following the
CODEN designation (for most mirier.) is the
number of the volume, followed by a comma: the
paﬂe number of the first page "of the article,
followed by a comma; and two numbers, indie.iting
the year of publication. When the cited reference
is areport, llie report number is listed. Where
contributors have provided informalion on tli<tir
unpeblislied studies, the CODEN consists of the
fh't [liree letters of tile last name, the initials of
the IV mid middle names, and a number 5|Rn
(*). ‘'hie datn of the letter supplying the
Information is listed. All CODEN acronyms are
listed in alphabetical order and defined ill the
Bibliographic References section.

. Aquatic Toxicity Ratings ("AQTX'T were
extrade | li-iii Water éuahty Clinractenst jrs of
Hazardous Materials by Dr. Roy Malm, .Ii. and
Paul Jensen, T-x.ir. M.M _University, College
Station, Texas 77813, 197-L This publication grew
out of an extensive literature survey on aquatic
ollution. The format of this line" is shown fiti
igure 1. “TI.m96" Is defined as the concentration
timl - will kill 50"0 of Ihe exposed organisms within
9 hours. The hioassay may he conducted under

static Or continuous Now condijtions. Because _of
the lacl* of test standardization and [lie wide
vari-ty of species investigated, ratings (ranges of
toxicitios), rather than a single toxic dose, are
used to give an indication of the toxicity of
substances to aquatic life.

10. Reviews. This section supplies additional

information to enable the render to make
knowledgeable evaluations of potential chemical
hazards. There are three types of reviews listed:
a) International Agency for Research on Cancer
[ARC) monograph reviews, which are published by
th- United Nations World Health Organization
(WHO); (bg Threshold Limit Values, which aro
recommended limits proposed by the American
Conference of Governmental Industrial Hygienists

(ACGIH); and () general toxicology ~review
articles.

3 Cancer Reviews. In the U.N. International
Agency for Research _on Cancer (IARC'

maonographs, suspected environmental (_:arcmo%ens
are examined, anil summaries of available data
with  appropriate references are  presented.
Included in these reviews arc synonyms, physical
arid chemical properties, uses and occurrence, and
biological data relevant to the evaluation of
carcinogenic risk to humans. The 17 monographs
inthe series contain an evaluation ~ of
approximately T10 substances. Single copies of
th- individual  monographs \X/specn‘ volume
number) can he ordered from WHO Publications
Centre” USA, D Sheridan Avene-, Albany, New
York_12210. telephone (51A) 436-96B(. .

 The format of the TARC (lata [ine is shown :n
Elé;er— | The entry ~CARCINOGENIC
DETERMINATION"  indicates  that some
carcinogenicity data pertaining to a compound has
been reviewed liy tie* IARC committee. The
Registry summarizes the committee's conclusion
in “two” words. The 'e(irsl indicates whether the
data pertains to tinmans or to .mimals, The
second  word indicates tie* results of tie*
determipation @; positive, suspected, indefinite,
0r negative.

This  rancor review reflects only  the
conclusion of th- |At'.f committee based ‘on the
data avail.tidefor Qio committee’s evaluation.
Hence, for soier- substances there may lie
disagreement between the IARC dot wmutation
and ~ the carcinogenicity Information in the
toxi'.Ity data lines.

L _Threshold Limit Value (TLV). Tie* TLV s
an AITI'[ll-reconiliiended upper I|m|t_(ce|I|ng,f) or
timo-weighted average ‘concentration of a
supstance to which mast workers can he exposed
without adverse effect. Tins concentration, may
lie designated as a ceiling ("CL") nr time-weighted
average concentration ("TWA"), or as a notation
("SEN"), indicating that evén thou?_h,the fir
concentratinn may be below the Timit vain-,
significant addition ’ exposure to the skin may be



dangerous. ~ The  TLW'; are taken  from
Documentation of the Threshold Limit Values for
Substances n._ Workroom Air (third edition),
Cincinnati: ACGIH, 1976, or its supplement, Ca
fromtdocumentatlon appearing in ACGIH annual
moorts.

C. Toxicolo Reviews. The  entry
"TOXICOLOGY REVIEW" indicates that the cited
review article has heen located in the literature.
Each review is identified by its CODEN. Those
articles discuss the toxu_:olog%/ of the substance or
the general class to which the substance belongs.
Many of these references, however, do not contain
specific toxic dose values that can be cited in the

egistry as toxicity data (see paragraph
because of the RTECS selection ~criteria.
Nevertheless, the reviews do provide valuable
information about the toxicity of the substance or
group of related substances.

11
contains notations indicating that the substance is
regulated by an agency of the United States
Government., The "hea mg oT these lines s
"REGS," followed either by "OSIA," "ERA," or
"DOT." "OSHA" refers to Standards promulgated
under Section 6 of the Occupational Safety and
Health Act of 1970. "EPA™ refers to Worker
Protection Standards for Agricultural Pes' cides
lg_rom_ul_gated under the Federal InsecUcide,
ungicide, and Rodenticide Act. "DOT" refers to
substances regulated  for shipment by the
Department  of  Transportation. ~ Because of
frequent changes to and litigation of Federal
regulations, it is recommended that the reader
contact the applicable agency for information
about the current standards “for a particular
substance. Omission of a substance or regulatory
notation from the Registry does not imply any
relief from regulatory responsibility.
~OSHA air contaminant standards are noted
with the entry "air" following "OSIIA." "TWA" or
"CL" refers to either tiine-weighted average or
ceiling value, respectively, For some substances,
TWA, CL, and Pk (pealt]” values are given in the
Standard.” In those cases, ill three  are listed.
Finally, dome entries_may be followed by the
designation  "(skin)." This™ designation indicates
th.n tlie compound may lie absorbed by the skin
and, even though the “air concentration may be

below the standard, significant  additional
exposure through the skin may he possible.
Standards = Completion ~ Program—The entry

"(SOP)” indicates that a draft technical standard
has been developed for the substance under the
oint  NIOSII/OSIIA  Standards ~ Completion
rogram. Upon promulgation liy OSHA, thin draft
technical standard fulfills the requirements for a
comglet_e standard for the substance as reguwed
by Sections 6 and R of the Occugatlonal afety
and Health Act 529 CFR 19)0.1000). A draft
technical ~standard includes requirements for
apprising em(Ponees of all hazards to which they
are exposed, ~acceptable personal protective

Standards and Regulations. This section
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equipment, engineering control procedures, _air
sampling ~and = analyfical _procedures, medical
surveillance, and recr.dkeeping. The letter entry
following SCP, for example "(SCP-A)," refers to a
specific “set of draft standards for a group of

compounds that were prepared concurrently.
Acceptable methods for sampling and analysis
have been developed by NIOSH lor many of “the

substances covered by a draft technical Standard.
A list of those substances ami instructions for
obtaining the analytical methods appear in
Appendix If. _ _ _

The information following the DOT notation
for a substance has been ‘obtained from the
Department of Transportation,  This notation
indicates (a) the hazard class, o) the label(s)
required, and (C) the proper shipping name(s), as
specn‘led for transportation.  Except for certain
export and import ‘hipments, no person may offer
or accept a _hazardous material, .is defined 'by the
Code of Federal P'gulatiori, Title -19° for
transportation in co, aerce within the United
States unless tlw* mmerial is properly classed,
described, packaged, marked, labeled, and in the
condition for shipment as specified by 49 CFR,
Parts 100 to i89. For transportation purposes, @
hazardous material means a substance or material
which has been determined by the Secretary ot
Transportation  to be capable of posing” an
unreasonable risk to health, safety, and ﬁroperty
when transported in commerce and which has been
so designated. _

Specific definitions are given for each hazard
class addressed in 49 CFR; however, DOT reserves
the right to regulate or deregulate materials
whether or not they meet these “definitions. The
basic hazard classes include compressed gases,
fl.immables, oxidizers, corrosives, exRIoswes,
radioactive materials, and poisons. Although a
material may be designated by only one hazard
class, additional hazards may be “indicated by
aDdC()i+ng labels or by using other means directed by

Il is essential, therefore, to know the hazard
clans of a substance and to use the groper_lz_ab_el.
Generally, a material meeting the DOT definition
of aJ)mson must always be “labeled as a poison,
regardless of the other labeling requirements lo
ensure adherence to the
shipping poisons with foodstuffs. _

Specific sh|pp|n(1_ names are designated for
hazardous materials Tisted in 49 (FR. Because of
the presence of many nontechnical names or the
use of archakE nameés for aoine materials, it I
necessary to |dent|f%/_ the DDT shipping names.
The approved DOT shipping names are included as
synonyms of the prime names and are identified
by thé addition of "(DOT)" to the name.

Substances not specifically identified In 49
OFIt and not appearing in_the Registry are not
necessarily exempt from DOT regulations. The
Registry = contains onl those  substances
specifically identified in 49 CFR. Generic names
or general descriptive names inch as "insecticide,
liquid" are not included in tin  Registry.

prohibition against



Determination of the correct classification for
transi <rtatikm of materials not _ specifically
|ﬂ_ent|f|ed in 19 CFR is the responsibility of the
shipper.

12. Criteria Documents ("CRIT DOC"). This
entry indicates that a NIOSH criteria document
recommending a certain environmental
(occupational) exposure has been published for this
compound or for a class of compounds to which
this substance belongs. Included are the title of
the document and "the erecommended standard.
The. CODEN citation g"NTISf*") refers to the
National ~Technical Information Service, U.S.
Department of Commerce.  Instructions for
obtaining these documents appear in Appendix I.

13. Status. This entry indicates that the
substance has been or is "being tested by the
National ~ Cancer Institute  (NCI)_ under its
Carcinogenesis Testing Program. 'The following
five different citations are used to reflect the

current test status of the comPound: selected for
test, undergoing test, test results, incomplete, test
completed,” r,r report available.  These citations
are updated as each bloassaﬁ rogresses.  Note
that a compound orlgmaII%/ scheduled for bioassay
ma¥_ be withdrawn from the NCI program before
testing. actualli[{ begins. This initial selection is
cited “in the Registry but is deleted when the
compound is removed from the test. It is
therefore important that the reader monitor the
NCI status lines for changes. When the final
report is released, the report number and test
results are listed, and, where applicable, specific
toxic dose lines (see paragraph 7% are generated.
To obtain_additional ‘information™ about™ the NCI
Bioassay Program or the status of a particular
substance under test or to obtain copies of the
final bioassay reports, contact the Technical
Information "Resourses Branch, Carcinogenesis
Testing  Program,  National ~Cancer Instjtute,
Landow Buil |n%, Room A306, National Institutes
of Health, B-.hesda, Maryland 20014, telephone
(301) 496-1102.

Xl
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85) Other factors. o
ther factors which may significantly affect the degree
of probability of an illness (optional):

If there are mitigating circumstances, such as good
training, warning signs and labels, or special procedures,
a low point total would be assigned (0 to 2 points).

Similarly a high point count (7 to 8 points) should be
assigned if there are additional contributing cir-
cumstances (sec paragraph C.3.c.(3)(c) in Chapter XI of
the FOM).

(6) To determine overall probability, the above factors
must be averaged. Total the number of points for each
factor and divide by the number of factors used. Frac-
tions shall be rounded off to the next lowest number. This
is the probability quotient. This calculation should be
entered m the back of the OSHa -IB(IH) or OSHA-

n.
(b) Severity Quotient — (for a serious violation only}.

(I)  The severity quotient may be determined by the

following ratings:
Temporary, reversible illness requiring minor supportive

i w y s

Temporary, reversible illness with a variable but limited
period of disability 3 to 6 points

Permanent, irreversible illness or death 7 to 8 points

(@  This determination should be entered on the back
or the OSHA-1B or OSHA-IB(IH).
8 Probability Rating anil Determination of Penalty.

1) The probability rating is calculated by averaging
the two previous quotients.

probabilily quotient + severity quotient
2

= probability rating

(2) To determine the penally, apply the probability
rating to the applicable table in Chapter X of the FOM.
This calculation is entered on item 190 of the OSHA-1B
(MI) or OSHA-1B.

treatment | to 2 points
OSIIA SUBSTANCE TOXICITY TABLE
In categorizing violations as either serious or other-tnan-uerlous, primary consideration wis given to the
toxicologic properties oT the chemical substance, The health codes are listed belou. VAer a listing Tor
a substance contains multiple healtn codes, only tne three most serlcus appear. (See purvgrapn D, Chapter Il
of tne Industrial Hygiene Eleld Opera',cns Manual for'furtncr explanation),
HEALTH CODE
NUVBER HEALTH EFFECT
1 Cancer Currently regulated by OSHA as carcinogens: chleriy work practice standards.
2 Chronic (Cunulat.ve) Toxicity— Suspect carcinogen or mutagen
3 Oircnic .Simulative) Toxicity— uong-tcra organ toxicity otr.erthan nervous, respiratory,
remainltglc or reproductive
u Acute Toxlcllv— Short-lera high liazard effects
5 Reprudi ctlve Hazards— Fertility ur.pairsent or teratogenesls
o] Servo,3 System Disturbances—-ChoUncsterase inhibition
7 .Nervi us Systim Disturbances—-Nervous system effects other thannarcosis
fl Nervous System Disturbances— Narcosis
9 Respiratory Effects Other Than Irritation— Respiratory sensitization (asthma)
10 Respiratory Effects Other Than Irritation-—Cumulative lung damage
It Respiratory Effects— Acute lung damage/edema
IE Hmatolsglo .Bltod) Disturbances— Animias
'j Hematologic illuodl Disturbances “etl.enogloomemia
Irricatisn-Eve, Nose, Throat, E»in-—"arved
Irr'*o'.len-r/e. Nose, Thro.lt, Fair.— ".'derate
Irntat lon-r.ye, Nose, rhroa'. Ikln— "til
7 Astnyxt.tntu, Anoxi inis
‘ Explosive, Fl.L-r.itae, Safety mNo AdverseEffects Encountered Wien X:>1 Housexeeping
Praitices are Foil-wed)
1) -enera.ly lew J".ik Health Effects— Nuisanceparticulates,vapors orgases
EO Vne-al'./ Let# Risk Effects—
[1HM Chaptor 1]
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explanation of table headings

SUBSTANCE HEALTH CODE  FHYSICAL PEL ADD. HEALTH CLASSIFICATION WIPE WORX

CODE NO. NO. STATE P og/nl DATA EFFECTS OF VIOLATION SAMPLING CATEGORY

10

SUBSTANCE - The chasucal name of the substance aa cited by OSHA (e.g., 29 CFR 1910.1000, Tables 2-1, 2-2. or 2-3) or by the American Conference of
Govemsenlal Industrial Hygienists 'ACGIH) (197? Threshold Halt Values (TLVsSR) list). A "skin" designation refer to tne potential contribution to
the overall exposure by the cutaneous route including mucous membranes and eye, either by airborne, or cure particularly, by direct contact with
the substance.

HEALTH CODE NIXBER - The number assigned reflects the most significant health hazard(s) posed by each substance (see page 2 for a complete descrip-
tion of each nealth code).

CODE NIXHER - The number currently assigned by OSHA to each compound for reporting specific violations In the field. t*iere substances do not have
a code number. It means that they are new additions to the AOGIH TLV list or recommendations from NIOSH. A "C" preceding the code number indi-
cates that the compound Is regulated by OSHA as an occupational carcinogen.

(WSICA1 STATE OF SUBSTANCE AT STANDARD TEMPERATURE AND PRESSURE  S-solld; L-L‘quid; G-gas; FUH-fume; KIX-oixture: VAP-vapor; VAR-varles with Ln-
dividual oompcunds.

PEL - Permissible exposure limit as adopted by OSHA. A "C" tn this colueri Indicates a celling limit. An "NDS" |n this colusn Indicates that a
citation under the GSHA nuisance dust standard (l.e., 29 CFR 1910.1000, Table 2-3* AeS'ld be considered.

ADDITIONAL DATA - This column provides additional data to he considered in determining the classification uf violation."TLV" Indicates that there
Is no OSHA PEL but Lhat the ACGIH has recanoenoed a Threshold Limit Value (TLV/. 'TLV-CHG" Indicates that there is an GSHA PEL, but that the
current TLV has oeen cnangre since the OSHA PELa were adopted rrca the '968 AtGIH TLV values. "CD" Indicates tnat a NIOSH Criteria Ir sment nas
been prepared on tnls substance. "CIS" .ndlcates tnat a National Institute fn-moccupational Safety and Health *NICSH) Current Inlcll gence
fiilletln has been issued for this substance. For certain substances padltloni. data is provided In parenthesis to assist In locating tne appro-
priate reference.

HEALTH EFFECTS - PrLnclpal cffeet(s) of exposure to each substance.

CLASSIFICATION Cf VIOLATION - Ratings of violations as serious (3) or ctr.er-th.m-s.'rious (0) are based upon data In tne Documentation cf Threshold
LLeit Values, ACGIH, Fourth Edition. '977 (including supploacnts), a particular NICSH Criteria Document or CurrentIntelligence Bulletin, trie
NIOSH Registry of Toxic Effects of Chemical Substances and otner selected references.

WIFE i’AMpLIVi - Substances wnlcn present | po'cntlal .rgescion ’'I) naiarc 1913. *-I(ai‘'2! ird glia' ind/or suinli'lcscrotton mmird "‘/lu.'.i a’
ure icev.ifie>: this crix-n. rnr these substances wipe rumpling ar.ou.d ‘ons.'end <n»t uddesstng ir. srpijyce exposure. Blanxu .rditatc
present ..".feasibility cf wipe sampling due to nnysuhl state c: jusstar.cc; .ick if pctfntu. fo" rigrif:rant pnvs.:al Mrt: ind'Cr e.ecnr.ciogi
iim:ta-...r,3. Fsfcrences: '. Goru-.cntattcr. -f threshold C.r.t ‘'a.-es. A1GLH, rcurth vlilt.n. "i= urc.ucing s-bplercntj ; 2. -tanchoex if
Toxicology, .ol I, Acute loxicltles, e'S. Spector, editor, Phi.aaelmn, ''Ac, «.G. Saur.cerc Co. For ICCItim il infct—tlon refer Tnaster VI
m this ranual.

PROLONGED WCPX SCHEDLTE CATEGORIES - This colimn indicates the code designation for prolonged work schedules WIUCh raav recu;re v. .u;,rt.-ent to
the PCI.. Sec "hapter XIII)

Classification Adjustment Criteria
Ceiling Standard none

Irritants none

Technologic limitations none

Acute Toxicants Exposed i hrs'day
Cumulative Toxicants Exposed an hrruwee*

Botn Acute 1 Cumulative Exposed 3 nrs/ lav and or

sxo»de<i jD r.rs'-eca

Note: The health effects ana classification of violation sect;,nr,s cf tr.U c! oter rave ieen reviewed ;y i pane, of toxicologists and trcuatrial

nygicmats Iren MCoH using |/oli:y guidelines established ty -SKA,

C
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SUBSTANCE

Abate

Acetaldehyde

Acetic Acid

Acetic Anhydride

Acetone

Acetonltrlle

2-Acetylarolno-
fluorene

Acetylene

Acetylene
Dichloride

Acetylene
Tetrabromlde

Acrolein

Acrylamide - Skin

Acrylonltrlle
Skin

Aldrin - Skin

Allyl Alcohol
Skin

Allyl Chloride

Allyl Clycidyl
tther (AGE) -

1'dn
Allyl Propyl
Disulfide

HEALTH
CODE NO.

16,8

18,17

7.3

2,5

3,16

CDCE PHYSICAL

NO. STATE
0005 S
0010 L
0030
0060 L
0060 L
C 0065 S
0070 C
0080 L
0110 L
0115 S
C 0120 L
0125 S
0130 L
0160 L
0165 L
0150 L

<C

PEL ADD.
ppm mg/m3 DATA
TLV

20 k3] TLV-CHC
10

20 TLV-CHC
1000 2600
60 70 fos)

STD 1910.1016

TLV,CD

(See 1,2 plchloroethylcne)

0.1 0.25

------- 0.3 (o5}

STD 1910.1065 CD.CIB

0.25

1 (e5)

C 10 65 TLV-CHC.
(eb]

HEALTH EFFECTS

Cholinesterase
Inhibition

Harked Irritation
Eye, Nose, Throat,
Skin

Harked Irritation
Eye, Nose, Throat,
Skin

Harked Irritation
Eye, Node, Throat,
Skin

Mild Irritatlon-
Eye, Node,
Throat/Narcosis

Hild Irrltation-
Eye, Nose, Throat/
Acute Toxicity
(Cyanoals)

Cancer

Explosive
Simple Asphyxiation

Cumulative Liver

and Lung Damage

Harked Irritation
Eye, Hoae, Throat,
Lungs, Skin

Polyneuropathy,
Dermatitls/Skin
Eye Irritation

Suspect Carcinogen

Suspect Carcinogen/
Cuaulatlve Liver

Dnmage

Eye Damage/Harked
Irritatlon-Eye,
Hose, Throat,
llronlchl, Skin,

Liver Damage/
Harked Irritation
Eye, Nose, Throat

Contact Skin
Allergy/Harked
Irritatlon-Eye,
Hose, Throat,
Dronichl, Sad

Harkod irritation
Eye, Hosr. Tnrool

CLASSIFICATION
OF VIOLATION

S-Above 30 tig/o3

0-Up to 30 ppo
S-Above 30 ppm

0-Up to 2000 ppm
S-Above 2000 ppm

O-Up to 50 ppm
S-Above 50 ppm

S-Ahove 2500 ppm

0-Up to 2 ppm
S-Above 2 ppo

S

WIPE
SAMPLING

CATEGORY

1B

1B

1B

1cC

1C

1B

1B

1B

1B

IYANVAN INFIOAH  IVIHLSNANI

qe0d AL
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SUBSTANCE

Braaofonn -
Skin

Butadiene
0.3-
Butadlene)

Butane
Butanethiol

2-Butanone
(Isc)

2-Butoxyothanol
Skin (Butyl
Cellosolve)

n-Butyl
Acetate

sec-Butyl
Acetate

tert-Butyl
Acetate

Butyl Alcohol
Skin

sec-Butyl
Alcohol

tert-Butyl
Alcohol

Butylaalne
Skin

tert-Butyl
Chnervate
(As CroOj) -
Skin

n-Butvl
Glycidyl
Ether (BCE)

n-Butyl
Lactate

HEALTH

CODE

OODE HO. HO.

1*1,3

16

17.8

15.8

12,16

15.7

16

15.8

2,1H

2,1H

(HIO

CH20

CH30

OoH60

OHol

oH62

OH70

0*173

OH77

O0H78

PEL ADO.
ppm «*/a3 DATA
0.5
1000 220

TLV

(See Butyl Mercaptan)

200 590 (o]
50 2HO

150 710

200 950

200 950

].m 3D TLV-CHC
150 H50

10 300
C5 15

C 0.1
50 270 (0]
TV

CLASSIFICATION
CF VIOLATION

HEALTH EFFECTS

Harked Irritation
Eye, Nose, Throat/

thve Liver

HIlld Irritation O-Up to
Eye, Hose, Throat S-Above

Asphyxiant/Narcosis S-Above

Moderate S
Irritatlon-Eye,
Hose, Throat/Narcosis

Anemla/MlIld O-Up to
Irritatlon-Eye, S-Above
Hose, Throat

Moderate
Irritatlon-Eye,
Hoae, Throat

Moderate O-Up to
Irritatlon-Eye, S-Above
Hose, Throat

Moderate O-Up to
Irritatlon-Eye, S-Above
Hose, Throat

Moderate
Irritatlon-Eye,
Hose, Throat/Hearing

Loss

HIld Irrltatlon- O-Up to
Eye, None, Throat S-Above
Moderate O-Up to
Irrlitatlon-Eye, S-Above
Hose, Throat/

Narcosis

Suspect

Cai clnogen/Markcd
Irrititlon-Eye,
Nose Throat, Lungs,
Skin

Suspect Carcinogen/ S
liurkcd Irritatlon-Eye,
Hose, Throat, Skin

Suspect Mutagen/ S
HIld Irritation-

Eye, Nose, Throat,
Skin

Moderate S
Irrltatlon-Eye,

Nose, Throat,

Bronchi, Lungs

3000 ppm
3000 ppm

1800 ppm

100
100

300
300

300
300

300
300

200
200

ppo

ppo
ppo

ppo
ppo

ppo
ppo

CATEDOPT

1B

1cC

1B

1B

1B

1B

1A

v

3714 3FON3Y343d



INDUSTRIAL HYGIENE MANUAL

SB
5a
gl l
kaz ssa 8?§ 0>] 3
Emsb 33z wig qyy 77N
1£S s3a i1 21 ill ill
ta 0
ia f0 | %b
S ri ri
d
wB
g
2. 3 R ;
SS o
s moon

11-6481 Rublished by THE BUREAU OF NAT IONAL AFFAIRS. INC.. WASHINGTON.. D.C. 20037

S71

77:8039
y " 10
y 1 [ 1
to T
8
I w to
c 5.¢ C
g’ﬁ’ 23 e|2 i ,C %5
@ d g
Cﬁ -ngfl\Jlgi 3 c ce 35
t(5 °
Shoo ghg =y vaer °0° o |
ill? £+» xe fls uJ
2 . 5 2
<0
S S §S S S
g g
15 |°
I

[IHM Chapter II]



77:8040

83

s
3P
53

E5E

Eg

88

0 = O s

REFERENCE FILE

Ao I
:
33 I

L So3
ia % i 2 bt

= c2

g% Us 93 si - % 53 § ]
ia h / |i LY
3(8 e£ ?3a
& st Bl 11 Isa TIE T L.
S
s i g S 8 8

- N

K
a
B S & e
7 *

Voo gg ¢ £ 4
RS i % BTl itac gas
50 ¢ 37 o & SJES 3sS

Oocupational Sofety & Health Reporter

HHV Crepter 1] D

y J



o

()
00]

T

g0 »

INDUSTRIAL HYGIENE MANUAL

11-6481

0 O
Tl
m e b b
1- gxr 826
kdp 548
0 0
8 8 g
i
]
3 X

N

Wom & th

6o IS

C CW 62

i

ok

o —Ton

SHhFTM T W

@ om

Nf= =

@ opO =X

yYun N

—Z T

B &

th Q

— e

[IHM Chapter tl]

Published by THE BUREAU OF NATIONAL AFFAIRS. INC .WASHINGTON. 0 C 20037

|

rz =

SSSS

—r—

§LL

S* If

i

71
77-8041

f) c

Hirkrxl Irritatlon-
Fyo, None, Throat,
Bronchi, l.uxs, Skin

0.7

0.1

IM, 1L

Chlonplorin



77:8042 REFERENCE FILE

(217)]
wo

53 o Myt
1 ! =>S- E'@-<
3 J t © fes) v a © © 6 6cA o ® n
i s i o
oDn # §? C d A
ap bk fi .
%Emg S i ‘33 T B B I3 s %@ iv. z@ 5%
33 ik BE£ B ic £ BgF hgf* [1§ ?£0e| - 11 alt
i 3 lcg_ ’%:Li QS i i
32 ea 5 § £ 5 Sea  Se 0 g i e 0 5115‘ @8 ﬁg
8

g Jé_ " j” *3 @ %
2« C 0 o1' 30 F 32 t3s %4
IR | T T g
Ocaupotrarol Safety & Healith Reporter [1HV Crepter 1] 2

SN a



»

INDUSTRIAL HYGIENE MANUAL

[1HV Chepter 1]
11-26-61 Rublishod by THE BUREAU OF NATIONAL AFFAIRS. INC... WASHINGTON.. D C 20087

7 :%_&471%



77-8044
S3
B;
LS
?E 0o
S al
Is ; 23 (a @ @& @
g 0 J gk. 0 by
ﬁ? geH 3| % é% 1&:
% E%ﬂ; 1
i el 00
Igll 11 S3 ssli
» _—
£t]
5 § 8 8 8 A

?
> 39 . %
*bc % g&} I' '§i|
§ $3 Ha |1

Cooypat*onal Safety & Health Reporter

REFERENCE FILE

&
88
IS
23
3 5 SffL oJh § éEde
Es 44 6@* %g(’ﬂ £S %é IZ’*
¢, m
Ss3 39
6_1
83?
533
b9 g
| || | 1]
5 ¢ 3§ B ¥
3:r* | i o) miC -0
TR T
W U S
[1HV Chepter 1] 2



18-92-TT

'SYIV44VY TVYNOILVYN 0 nNv3dng 3HL A pausiand

/€002 Oa "NOLONIHSVM “ONI
1eydeyd  WHII

[

SUBSTANCE

2-n-Dlbutylaclno-
ethanol - Sicin

Dibutyl Phosphate

Dibutylphthalate

Dinhloroacetyleno

o-Dichlorobcnzenc

p-Dlchlorobenzene

3,3'-Dlchloro-
benzldine-Skin

Dichlorodlfluoro-
methane (F-12)

1,3-Dichloro-5,
5-Dimeihylhydantion

1,1-Dichlor-oethane

1,2-Dichlorocthane

1,2-Dlchloroetnylene

Dichlo.-nethyl Ether
- 3dn

Dichlorcmethane

Dichloromonofluoro-
mcthunc (F-21)

1.1-Dlchloro-1-
nitroethane

1,2 Dlchloropropane

Dicl'lorotetre-
flioroe thane

HEALTH
CODE HD.

15.3

16

19,5

9,11,7

B9

3,7

3,7,2

8,7

19,2,11

9,11

CODE
HO.

0555)

0863

0869

0865

0867

0868

C 0869

0871

0872

1160

0879

0870

0880

0887

0900

n«/n3

950

9950

02

900

790

90

(See Methylene Chloride)

9200

60

(See Propylene Dlohlorlde)

7000

DATA

TLV

TLV

TLV-CHC

CD.CIB
No. 25

A 27

TLV-CI1G

TLV-CHC

HEALTH EFFECTS

Moderate Irritation
Eye, Nose, Throat,
Lungs, Sian,
doulativc Liver

Hlld Irritatlon-
Eye, Nose, throat,
Lungs

Apparent Low
Toxicity, Suspect
Teratogen

Acute Toxicity -
Nausea, Headache,

CLASSIFICATION
OF VIOLATION

S-Above 6 ppm
O-Up to 2 ppm
S-Above 2 ppm

0-Up to 10 og/o3
S-Above 10 ng/o3

S

Uxig Edena/Cmulatlve

CHS Effects

harked Irritation
Eye, Nose, Throat/
Liver Damage

emulative Systendc

Toxlclty/Cataracts

Cancer - Bladder

Good Housekeeping
Practice

md Irritation
Eﬁ, Nose, Throat,

emulative Liver

Camage

emulative Liver,
Kidney Cnmage/CNS
Effects/Suspect
Carcinogen

Narcosls/CNS
Effects

Harked Irritation
Eye, Nose, Throat,
Ungs/Suspect
Carcinogen/Lung
Edema

Cmulatfve Liver
Cumage

Acute Systemic
Toxlclty-Lwgs,
Heart, Liver,
Kidneys

Cood Housekeeping
Practice

S

S

O-Up to 600 ppo
S-Above 600 ppa

S

CATEZ30RT

1B

1C

1A

1C

1C

1A

TYANVIA 3NTIOAH IVIYLSNANI

L

Sv03

T.T-S
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HEALTH
CODE HO.

BSIANE

Dioxane (Diethylene 2,3
Dioxide) techr 1
grade - 3cin

Dloxathion
(Delnav8)

Diphenyl

Diphenylasine 3.5

Dipher.yiaethane
dllsocyanate

Dilpropyler.e Clycol '5.3
Methyl Ether - Skin

Digiat 3.5
Di-sec, Octyl ].6

Rthalate (Di- 2
ethylhexylphthalate)

CODE
MO.

1010

2790

0926

05

PHYSICAL
STATE

Pa

100

sg/a3

(See Biphenyl)

(See Methylene Biphenyl

100

600

DATA

TLV-CHC,

@

TLV

TLV

Isocyanate)

TLV

HATH BFFRECTS

Suspect Carcinogen/
emulative Liver,

Kidney Damage

Qiollnesterase
Inhibition

emulative liver,
Kidney Bladder
Damage/Suspect
Teratogen

Moderate Irritation
Eye,

emulative Effects
(Cataracts)/Suspect
Teratogen

Mild Irritation
Eye, Nose, Throat

Direct Black 38, Direct Blue 6, and Direct Broun 95 (Benzidine Derived Dyes) - See NIOSH CIB No. 29

Dlsulflrac 9,2
(Tetraethyltluu, ao

Disulfide'

Dis/ston - dun 6
i',6-DI-Vert-Butvl- 18
V*-Crex»il

Dluroo 19
Dyfonate 6
Emery 19
Endosulfan 9,3,2
(Thlodan3) -

Skin

Endrin - Skin 9
Eplchlorohydrin '9,2,3

(1-Chloro,2,3-
epoxypropane)-S'in

ETH - Skin

1,2 - Epoxypropane

V3<%

2660
2683

2669

2685
1016

2925

1017

0695

1019

L/S

(Seo Propylene Oxide)

NDS

0.5

T. "9
Ko

TLV
TLV

TLV

TLV
TLV

TLV

CD,CIB
No. 30

C

Acute Toxicity-
Antabuse Effects
with Alcohol/Suspect
Carcinogen

Qiollnesterase
Inhibition

Good Housekeeping
Practice

Apparent Low
Toxicity

Qiollnesterase
Inhlbiton

Nuisance
Particulate

Acute CHS Toxin/
emulative Kidney
Chnuge/Suspect
Carcinogen

Acute Toxicity

Marked Skin
Irritation,
Sensitization/
Suspect Carcinogen
and Mutagen/
Kidney and Liver
Damage

Qiollnesterase
Inhibition

S

O-Up to 10 ag/o3
S-Above 10 og/o3

CLASSIFICATION

VIPE
SAMPLING

S

S

CATEGOHY
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SUBSTANCE

Ethyl Foreate

Ethyl Mercaptan

Ethyl Silicate

Ethylene

Ethylene
Chlorohydr:n-2kin
Ethylenedlae-ne

Ethylene Dloraaid*
Ethylene Bichloride
Ethylene Glycol
Dlnltrate -"3dn
Ethylene Glycol,
particulate

Ethylene Glycol,
vapf.r

Eth%/lene Glycol Mcoo-
methyl Ether Acetate

Ethyleneimine -
Sldn

Ethylene Cxide

Ethylene Thiourea
Ethylidene Chloride

EthylIdene
Horbomene

N-Ethyl -
norpholine -
Skin

Fensulfothlon
(1 vianitH)

Ferbao

HEALTH
CODE HO.

16,8

20,9

3,16

17,18

15.3,9

15

15

1532

15,35

16,2

CODE
NO.

155

1220

1230

1115

1120

1130

1910

1911

1913

1175

1190

1161

1225

1251

1263

PHYSICAL
STATE

VAP

PEL ADD.
ppo ng/n3 DAT,
10 J0
C 10 25 TLV-CHC
CD
100 850
TLV
b TLV-CHC
0] %

(See 1,2,-Dlbroexy.thane)
(See 1,2,-Dlchlrroethane)
co0.2 1.2 ()]
L
L
(See Methyl Cellosolve Acetate)
STD 1910.1012  --—--

50 ) J—

See NIOSH CIB Ho. 22
(See 1,I-Dlohloroetnane)

LV
23 T —
1\

15 TLV-CHC

CLASSIFICATION
HEALTH EFFECTS

KIld Irritation O-UE to 200 ppa 1B
Eye, Nose, Throat/  S-Above 200 ppa
Narcosis

Odor/Acute ] 1A
Systealc Tor'.city

Cuaulatlve Kidney 9
Qsaage Mild

[rritatlon-Eye,

Nose, Throat

Exploslve/SImple S-If Oxi/gen Less - 1C
Asphyxiation Than 181 By Voluae

Acute Toxicity S s.1 9
(Local and Systemic)

Made.ate Irritation S
Eye, Nose, Throat,
Sid.n/Contact
Dermatitis Asthma

Cuaulatlve Blood S 1A
Pressure Lowering/
Headache

Moderate Irritation S 1B
Eye, Nose, Throat

Hoderate Irritation S 1B
Eye, Nose, Throat

Cancer S,1 1C

Moderate Irritation S 9
Eye, Nose, Throat/

Q'xiuljtive Lung, Liver

and Kidney Damage/

Suspect Hutagen

Moderate Irritation
Eye, Hose, Throat/
Cuaulatlve Liver and
Testicular Damage

Acute CHS Effects/ 1B
Moderate Irntatlon-
F-yc, Nose, Throat

Chollnesterase S.1
Inhibition

Mild Irritation
Eye, Nose, Upper
Respiratory Tract/
Suspect Carcinogen

WCRK
OF VIOLATION CATEGORY

0408-LL

3714 FONFFIH
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SUBSTANCE
LAthltn Hydride

LPG (Liquified
Fetrolem Gas)

Magnesite

Magnesim Oxide
Furae

Halathlon - Skin

Hrilelc Anhydride

Manganese &
Compounds (as Mn)

Man?anese )
Cyclopentadienyl
Trlcarbonvi (as Mn)
Skin

M-rble

Hercury, (Organo
Alkyl )(/:as;gou%ds,)
(as"Hg) - Skin

Mercury,
Inorganic (as Hg)
Skin

hesltyl Oxide

Methane
Methanethiol
(i) - sidn
Hethoxychlor

2 Hetnoxyethanol

9-Methory-e>-
fhenyleneollimIne

HEALTH
CODE NO.

18,17,6

19

1
6

19.9.2

7.10

1,73

19

7,3,19

18,17

CODE
NO.

1803

1615

1610

1631

1635

160

1699

1696

PHYSICAL
STATE

VAR

VAR

PEL
ppo 0g/03

0.025

mw 8D

NDS

15

0.25 1

C5

25 ()]

(See Hethyl Mercaptan)

(See Hethyl Cellusolve)
(See 2,9-DlamInoanlsolo)

(

ADD.
DATA

TLv

TLV-CHC

TLV-CHC,
()]

TLv
TLv
L.V-CHG

TLV-CHG,
()

v

TLv

TLV-CHC

HEALTH EFFECTS

CLASSIFICATION
CF VIOLATION

Marked Irritation
Eye, Nose, Throat,
Sdn/Lung

Domage/CHS E ffects

Explosive/ ~ 0-Up to 2000 ppm
Asphyxiant/Narcosis  S-Above 2000 ppm

Nuisance
Particulate/
Ac jsulation
in Lungs

Lung Effects
(Fine Fever)

Cholinesterase 0-Up to 30
Inhibition S 30

Harked Irritation
Eye, Nose, Throat,
Lungs (Edema), Skin/
Asthma

emulative CHS
Damage/Lung Damage

Acute CHS and Blood
Effccts/Clxmilative
Kidney Damage

Nulnance
Particulate
Accmulatlon
in Lungs

Acute and

emulative CHS
Damage/Marked
Sdn Irritation

Acute and
emulative CHS
Domige/Castro-
Inteatinal
Effects/Clnglvitls/
Suspect Carcinogen

HIld Irritatlon- O-UE to 50 ppa
Eye, Nose, Throat S-Above 50 ppo

Exploslve/Slraple S-If Oxygen

Cholinesterase S-Above 5 0g/m3
Inhibition

emulative Kidney

Damage

WPE
SAMPLING

S,

WORK
CATEGORY

1B

1C

1A

1C

1B

TNV INJIOAH  TVIYLSNANI

Sa08.LL
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SUBSTANCE

Methyl Chloride
Methyl Chloroforci

Methyl Chlormethyl
Ethey Y

Hethyl 2-Cyancscrylate

Methyloctreare

Hethyleyclohexinol

n-Mtlhylcyclohtunont-
Skin

MethylcycloRﬂenIndlcnyI
angse Mcarb

(as i ni - Skin

Methyl Dnneton - Skin

9,9'-Methylene sis
2-Chioroamlina)
KXA) - Skin

Methylene Bln (9-
Cyclohexyllsocyanate)

Methylene Blnphenyl
Isocyanate (N{]

Methylene Qilorlde
(Dlchlorasethane)

Methyl Ethyl Ketone
(HEKY

Hethyl Ethyl Ketone
PeroXide

Methyl Formate

HEALTH
CODE NO.

<173

16,8

1

15

16,8,3

16,8

9,3,15

19,39

9,19

17,3.8

19,3,2

8,15

COLE  PHYSICAL
NO. STATE

171C

1720

C 2690 L

1735 L

1790 L

1760 L

1765

1767 S

1768

C 2650

2651

1073

1730 L

1750 L

1770 L

PEL
ppa ng/a3

STD 1910.1000. Z-2

350 9D

STD 1910.1006

500 2000
100 970
()] 960

STD 1910.1005

€0.02 0.2

0T 1910.1000, Z-2

(See 2-Hutnnooe)

100 250

ADO.
DATA

CT, CIB
No. 27

TLv

ILY-CHG

TLV-CHC

TLV-CHC

TLv

TLv

TLv

D

TLV-CHC

v

CLASSIFICATION

HEALTH EFFECTS OF VIOLATION

Acute and Chronic S
CXS Elfeets/Llver
and Kidney taeage

HIld Irritation S
T%roat/Narcosw
Cancer-Lmyg S

Moderate Irritation S-Above 9 ppo
Eye, Nose, Throat

(breosls 0-Up to 1000 ppo
S-Above 1000 ppo
HIld Irritation- S

Eye, Respiratory
Tract/Narcosis/

emulative Liver
and Kidney Damage

HIld Irritation S
Eye, Nose, Throat/
Narcosis

Acute CXS Effects/ S
emulative Liver,
Kidney Damage/
Moderate Eye

Irritation
Qiollnesterase S
Inhibition
Cancer S

Hirkod Irritation S
*KlIn/Skin
Sensitization/

Asthma

Asthma/Marked S
Irritatlon-Eye,
Nose,Throat, Skin

irralcal Anoxia 2
Metabolic

onversion to CD)/
8|rcnlc Liver Uvn.ige/
HS Effects/Narcosis

Harked Irritation S
Eye, Nose, Throat
Lungs/CumuIatlve Liver
) Kldney tkimago/
Suspeot Carcinogen

Naroosls/Moderato  0-U pto 200 ppa
[rritatlon-Evye, . S-Above ?no pin
Itose, Throat., Lings

WIPE
SAMPLING

WRK
CATEGORY

1B

1C

1B

1B

TNV INJIOAH  TVISLSNANI

L-LL
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HEALTH
SUBSTANCE (DDE NO.
2-Pentanone 58
Perchloroethylene 3,82
(Tetracnloroéthyler.e)
- Sldn
Perchloronethyl IP.2
Mercaptan
Perchloryl 1312, 15
Flourlde
Perlite (less than 19*
1* Cuartz

Petroleum D istillates 15,8
(Naphtha)

Phenacylchloride
Phenol - Skin 19,9,?

Phenothiazine - Skin 15,3

Phenyl Ether (vapor) 7,16,3

Phenyl Ether- 7,16,3
Biphenyl Mix (vapor)

p-Hhenylme 1>laraine 9,3
- Skin

JlitrE'Ifcl» ¢l Lihtr 15.3,8
(PCE)

Phenylhydrazine '2,3
Skiny Y

MnMm

CODE
NO.

2010

2020

2030

2033

2035

2037

2090

2091

2097

2053

2092

2057

PHYSICAL
STAT

E
L

S/L

PEL ADD.
ppm 0g/m3 DATA
200 700
STD 1910.1000, Z-2 CD, CIB

No 20
01 08
13 .5 ——--
NDS v
500 A0  TLV-CHG,
CD (Re-
fired
Petrole-aa
Solvents)
(See alpha-chloroacctophenonc)
5 19 CS
v
1
01
0 60 D
2 o)

CLASSIFICATION
JEALTH EFFECTS OF VIOLATION
Holerate C-Ug to 900 ppo
rritatlon-Eye, S-Above 900 ppo
Nose, Throat/
Narcosis

Ctnulatlve Uver
ana CHS Carnage/

Narcosis/Suspect
Carcinogen

Marked Irrltatlon-
Eye, Nose, Throat/
Suspect Carcinogen

Hethaaoglchlnemla/
Anemla/Hoderate
Irrltatlon-Eye, Nose,
Throat

Nuisance
Particulate -
Accumulation In
Lings

Moderate Irritation
Narcosis

rtirked Irrltatlon-
Eye, Nose, Throat,
Lings/Acute and
Chronic Systemic
Toxlclty/Suspect
Carcinogen

Moderate
Irritatlon-Skin/
Riotosensltizatlon-
Skin

S-Ahove 10 0g/m3

Kausen/MIld
Irritatlon-Eye,
Skin/Cuaulatlve
Liver and Kidney
Damage

Nausea/M!I Id
Irritatlon-Eye,
3dn/Cusulatlve
Liver and Kidney
Damage

Respiratory
Sensitization
éA.sthm ?)/Contract
kin Irritant
Sensitizer

Moderate Irritation S
Eye, Nose, Throat,
Skin/Skin
Sensltlzatlon/Narcosls

Hemolytic Anemia/
Scn TIrritation
and Sensitization

WIPE
SAMPLING

s

WORK
CATEGORY

2

1C

1B

2908:L.

ERLEREEER

3714
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SUBSTANCE

Oulnone
(p-Beniogumonc)

Radon Daughters

RX (cyclotrloethylene
TrinltramIne) - Skin

Resorclnol

, Metal Fum

Rvodlim, Soluble
Salts (Rh)

Ronnol

Rosin Core Solder .
Pyrolysis Products
(as Formaldehyde)

Rotenone (Commercial)

Rouge

Rubber Solvent

Selcnlus Compounds
(as Se)

Selenlira Hoxaflourlde
(as

Silica (Amorphous)

Silica (Pused)

HEALTH
QOODF. NO.

".3.2

7

15.3

3,16,2

'5,3,2
il

19,10

CODE
NO.

22

222R

2221

2223

2225

2226

2227

2228

2229

2232

2230

2231

9050

9013

PHYSICAL
STATE

VAR

PEL ADD,.
ppo mg/n3 DATA

01 0k

See NIOSH CIB Ho. 10

TLV
TLV
01
0.0
D TLV-CHG
TLV
NDS LV
TLV,CD
5 Refined
ctro-
leua Sol-
vents)
02
0.05 06
20 HPPCF

Use Qja:d,z Formula

HEALTH EFFECTS

Acute and
Ctmulatlve-Eye
(Comeal) Damage/
Suspect Carcinogen

Qironlc CNS Effects
(Nausea, Convulsions)

Moderate Irrltatlon-
Eye, Nose, Throat,
Scin/Cuoulatlve
Systemic Toxicity

Respiratory Sensi-
tization

Respiratory Sensi-
tization (Asthma)
Suspect Carcinogen

Qiollnesterase In-
hibition

Harked Irrltatlon-
Eye, Noso, Throat

Cumulative Systemic
Toxicity HIld Irr-
[tatlon-Nose, Throat
Suspect Carcinogen

Nuisance
Partlculate-
Accusulatlon
in Lungs

Cumulative Central
and Peripheral
Nervous System
Dnmage/Narcosls

Moderate
[rritatlon-Eye
Lung Edema

Good Housekeeping
Practice/Possible
[Vicunoconlosls

Pnmxnoconlosls

CLASSIFICATION WIPE
CF VIOLATION

SAMPLING

S-Above 15 ppm - —

S ' —-

O-U% to 20 mg/o3
S-Above 20 mg/03

WORK
CATEGORY

1B

1C



77 8066

tho

w

wnzx

o] M
d
iS?g Ysu 3 s
ok va2| 23 s
S| Baq i t

0 —

2

BRI

[

w

! 1

-

5 S3
b, gog ssw OV

Sia 52£ K f

(

OVCF.  >POOM PO
Uznl\-egﬂ

D —
N<>=1

—hass
D o=

N

500

Occupationol Safety & Health Reporter

e Wi

REFERENCE FILE

Ch»
i

g

Ss,

[IHM Chapter 1] 46



INDUSTRIAL HYGIENE MANUAL

83 Ao

§i

§

N

OIN
@D

Lk

=i i '

- 1 1 |
g 3 8 i 1 5 1

i
N8
9
Se
gS' n o Bow
8
[
a

X =

8

o=

B! |

w &

wo
wn—

77:8067

g’%c% iﬁ? S°%i3’i(§£r P
1 L? “ gﬂa% gsg
o 03
o ft

m
E K
5o ol _
_ 56
fs i A
S5 | I S

UKM unapter iu

11-26-81 Published by THE BUREAU OF NATIONAL AFFAIRS. INC.. WASHINGTON. D C 20037 47



"17:*8068 REFERENCE FILE

¥

S.
Co
8:>. _0 0
Foll 2 ggimy U9 9
g SO6 s g“i'%; ?sslg :
72 * WS & . | Al %
R [%ﬁlr\n]ﬁ Ibgo‘qﬁl %%?) ??
-I B it If | 2428 E!I
I dQilk sess =o<hS £y =
g 5 d
¢ e=a e es
i!
I
a_. K
82

A . : .
¥i as S if g
o p;}t— $3 gﬁfn\ﬁ

a
5. .
D ST 4 ° g‘e“ ol L
e | eJi ENEE 11 2 ESe 51 ad

Occupolional Sofety & Hcollh Reporter [IHM Chapter I1] 4



18-9¢-11

‘S¥IV44VY TYNOILYN £ Nv3dng 3IHL A paysiand

LE0DZ 0 A 'NOLONIHSYM "ONI

[==I N

HEALTH
SI BSTANCE (DDE NO.
Toluene-2,4- 9,1*1,3
Diisocyanate (TDI)
o-Toluidlne - Skin 13,",2
Toxaphene
Trltutyl Phosphate 15,7

1.1.1-Trlchloroethane
1.1.2-Trichlonoethane - 3,8
Skin

T.-Ichlorocthylene $.3.2

Trichlorcmcthane

Trichloronaphlhalcne - 3
Skin

1,2,3-Trlchloropropane 15,3

1,1,2-Trlchloro-1,2,2 19
trlfluoroetnane (F-113)

Tricyclohexvltin
Hydroxide (PllctranH) 19

TrlethylamIno [**'i.3

Trlfluorcpono- 19
brrrvo’ hnne

2.1.6-Tnnltrophenol

2.1.6-Trinltnophenylmcthylnltraoine

Trimellltlc Anliydrldo
(THA)

Trimethylbenzene 17

Trinitrotoluene - Skin  13,12,3
(TNT!

000E
NO.

270

2475

2771

24495

2490

2*483

2510

24485

2520

2180

2500

P

2505

2530

PHYSICAL

STATE

L

PEL ADD.
ppn c%/al DATA
C 0.02 0.1%) D
5 22

(See Chlorinated Caaphene)

(See Hethyl Chloroform)

D #5 CIB
No. 27
STD 1910.1000,2-2 CD,CIB
No. 2
(See Chloroform)
5
50 300
(1)) 7600
NB jA%
%5 m
(1)) 6100
(See Picric Acid)
(Seo Tetryl)
Seo NIOSH CIB No. 21
jA%

15

HEALTH EFFECTS

Asthma/Harked
Irritatlon-Eye,

Nose, Throaf, Bronchi,

Lungs/Dermatitis

Methemoglobinemia/
Acute Systemic
Effects/ Suspect
Carcinogen

Moderate Irritation

[tose, Throat, Lungs/

Headache

emulative Liver
Corsage/Narcosis

Narcosis/Cmulatlve
Systemic Toxic
Effects/Suspect
Carcinogen

Cumulative Liver
Comago/Chloracne

Moderate Irritation
Eye, Nose, Throat/
Cumulative Liver
Dnmage

Apparent Lou
Tg)Eicity

Apparent Low
Toxicity

Marked Irritation
Ey<!, Nose, Throat,
Lungs/Lung Edema/
Comeal tkamngo

Apparent Low
Toxicity

Marked Irritation
Lungs, Skin/
emulative

CHS Effects

Methemoglobinemia/
Aplastic Anemia/
emulative Eyo
(Cataracts) arxl
Liver Damage

S

0-L
S-Ah

CLASSIFICATION WIPE
OF VIOLATION

SAMPLING

to 2000 ppo
ove 2000 ppm

S-Above 15 rog/m3

S

WCRK
CATEGORY

1A

TN SUB CR>KTY IO

1C

1C

6308-LL



Jjouoday UylesH 7 -isjes |euonednooQ

[ 1eadeyo  AHI

SUBSTANCE

Tricrthocnsyl
Phospnate

Trlphenyl Phosphate

Tungsten & Catpounds
(Insoluble) (as W|

Tuni;sten Coepounds

(Soluble) (as W)

Turpentine

Uranim (Insoluble
Catpounus

Uranlm (Soluble
Catpounos
Vanadim (V20s)
Dust (as V)

Vanadlm (V205
Fine (as % )
Vinyl Acetate

Vinyl Benteno
Vinyl Broold 1

Vinyl Chloride
Vinyl Cyanide
Vinyl Cyclohexene

Dioxide

Vinylldeno Chloride

Vinyl Toluene

HEALTH
CODE NO.

7

>

19,11,10

19,11,10

3.2

19.2

3.2

15

CODE
NO.

2532

2535

2536

2537

2590

2560

2561

2570

2571

2572

2577

C 2580

2581

2583

2582

PHYSICAL PEL

STATE ppm mg/m3
L - 0.1
S
S NDS

S — —_—

L 100 560
S 0.25
S 0.05
S Co0.5
S co1
L

(See Styrene)

C
C STD 1910.1017
(See Acrylonltrlle)
L
L 100 980

TLV,CD

uv.’cd

TLv

TLV-CHG,
()

TLV,CD

TLV,CIB
No. 28,
()

ciB, CD
No. 28
uv

Uv.CIB
No. 28

CLASSIFICATION
HEALTH EFFECTS Cf VIOLATION

Polyneuropathy

Qiollnesterase O-UE to 5cg/s3
[nhibition S-Above 5 Qg/o’

Lung Accumulation/
Apparent Lou
Toxicity

Acute CNS Effects
(Metabolic) Poison)

Moderate (rritaticwi,
Eye, Nose, Throat,
Bronchi, Lungs,
Skin/Cmulattve
Kidney Damage

Oculative Kidney
Damage/Lung
Accixoulation

emulative Kidney
Dosage

Marked Irritation
Eye. Nose, Throat,
Bronchi, Lungs, Skin.'
Acute and Chronic
Bronchial and Lung
Lnmage

Harked Irltatlon
Eye, Nose, Throat,
Bronchi, Lungs, Skin/
Acute and Chronic
Bronchial Damage

Mild Irrltatlon-Eye,

S-Above 20 ppo
Nose, Throat

emulative Bromide
Intoxication

§CNS Effects)/
uspect Carcinogen

Cancer-Liver

Harked Irritation
Skin'Suspect
Carcinogen

emulative Liver
and Kidney Damage/
Suspect Carcinogen

Moderate Irrtatlon O—UB to 200 ppn
Eye, Nose, \.,roat S-Above 200 poo

S-Ahove 15 mg/a3

WORK
CATEGORY

1C

13

1A

1A

18

1C

1B

ERIEREEER:

3714
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[ 1sadeyd  HI

SUBSTANCE

W 4 P Naphtha
Warfarm

Welding fines
(total particulate)
Wood Dust, hardwood

(nonallergenlc)

Wood Dust, softwood
Xylene (0-,c-, and

p-lsaoers) - Skin

0-Xylcne, Alpha,
Alpha'- Diamine

Xylidene - Skin

Y ttriin

Zinc Chloride ruse

Zinc Qipamate (as Cr)
Zinc Oxide Fuse

Zinc Stearate

Zltconlua Carpounds
(as Zr)

HEALTH CODE
QODE NO.  NO.
16.6.3 2811
3 258i
15.11.3 2587
10,3.2 9210
19 9211
15,8 2590
3.15 2592
131 2600
10 2602
19,112 2611
2 2612
2610
1 2616
10,3 2620

EHYSICAL

TATE

S

PIM

mmmnam

ppo

10:

PEL

ng/03

01

NDS

135

25

NDS

ADD.
DATA

TLV,CD

TLv

v
v
(&)

TLv

(Chro-
oiun VI)

()]

HEALTH EFFECTS

HIld Irritatlon-Eye,
Nose,

emulative
Anticoagulant Effect

Moderate Irritation
Nose, Throat,
Bronchi, Lungs/Acute
and Chronic Toxicity
Froo Metal Oxides

Lung Damage/
Dernatltls/Suspect
Carcinogen

Nuisance Particulate
(Accumulation in
Lings)

Moderate Irritation
Eﬁe, Ncse, )
Throat/Narcosis

Contact Skin
Sensitizer/Moderate
Irritatiin-Skin

Hethaaoglobinona/
Acute Systemic
Toxicity

Pneumoconiosis
(Diffuse Fibrosis)

Mined Irritation-
F.ye, Nose, Throat,
Lungs/Acute Lung
toc.ige/ Suspect
Carcinogen

Suspect Carcinogen

Acute Systemic
Toxicity (Hetal
Fuse Fever

Nuisance
Particulate -
Accwsulatlon
In Lungs

Pneimoconlosis/
Lung and Skin
Granulasas

S

S

CLASSIFICATION
CF VIOLATION

b-Above 70C ppo

o

to 200 ppo
ove 200 Ega

WIPE
SAMPLING

WOrK
CATEGORY

1B

1C

INIIOAH TVIHLSNANI

TYNNYIN

TL08:.L
TLT-S

»



health

SUBSTANCE COCE NO.

Ben/o Alpha Pyrene
(BAP)
N-Butyraldehyde
Oxime

or
N-Butyraldoxime

2 ,4-0ichlorophenol
tOCP)

N.N-Diethyl aminopropyl.
amine

Oust (Nuisance)
Oust 'Total)

Dimethyl ethyl aimno
(OEMA)

Glutaraldehyde

Glutaraldehyde
(Allealine Activated)

Lead Chromate
a-Methyl Silicate

N-Nitrosodiethanol-
amine (CENA)

N-Nitrosomorpholiii*
Pentac, Bis

(Pentachloro-?,
4-cyclopcntadien-I-yl)

Phenyl Isocynate

| ,?-Propylene Glycol
Oinitrale - Skin

Tetrachlorophcnol

Ir ihulylamine

1,2 ,4-Irirhinrolii'uiene
Tr tdymit e

Tr iphenyl amine

Vydale (also Oxaayl)

code
NO.

07?6

0487

0895

0859

9130
9135

D915

1361

1367

0687
1778

0907

1943

1985

213?

2200

2355
2978
2\01

1017
2534

2585

physical

STATE

ppm

pel

moynB

DATA

HEALTH BFFRECTS

CLASSIFICATION
OF VIOLATION

SN

WCORK
CATEGORY

¢L08:LL

ERNER-EEER-

3714
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By MARGARET NELSON
staff Writer

Why should you care if ou 're ex-
chenh !

posed to cals at work?

The U.S. Department of Labor
estimates that nearly 60 percent of
ded occu-
pational illnesses are related to

the total number of reco

chemical exposure,
Workers have a "right to know"

what hazardous substances they

are exposed to so they can take pre-

.ventative health measures, SaYh

Steve Kadrsh of the Alaska Heal
Project.
Kadrsh IS a gnme force of nght

to-know legis|

state, Leg rslature

requires t at the use ag

dients of certain hazar ous

toxic materials found in the work

place are made known to workers.

‘The Alaska Health Project is a
non-profit, research educatron in-
form tron nnd referral or %nrza

and

of workers. Based in
Anchorage, the ﬂrganrzatron also
olicy and che-

analysis on h zardous mate-

tion that focuses on the her

safety

COﬂdTCtS researc
mlf
rals.

Kadish was in Fairbanxs FndaK

condu ting a workshop on healt
and job safety, for sho
busmessa ts and others.
About 3,
introduced Into the Wor
each year. Kadish said.

"That's not to say ¢ chemicals are
If they arc in
the workplace, employees need to

had," Kadjsh said."
be aware of them.

There arc more than 150 indust-
rial facilities in Al aska thatr%ener-

ate more than 2
hazardous waste per mont

sald. Alaska needs le |sIat|on be-

cause few companies resentY
{%rm workers about the identl

or about the possible hazards tro

these chemicals, Kadish said. The
result is that workers are unkno-

¢ OB IRgin <

tion pending In"the
tphe le g%slatron

in re-

stewards,

00 new chemrﬁals are
nlace

e chemicals theg arc expose to

STEVE jxADISIi

Concerned about exposure
to toxic substances

{Stafffiholo IA J«c Coririni

wingly exposed to substances that
are Zzarﬁous lo thelr hea‘hh

With a "right-to-know" law, em-

lo nd’employers could begin
P ty T<e tﬁe nece%sg reventat e
measures to el rmrna or re uce
exposures to toxic an azar ous
materials, Kadrsh sald.
munities, resl

tion that would them deal
more effectrvelY erl |||nesses and
accidents resulting from hazar-
dous substances.

Two right- to -know bills arc
ing In the Alaska Legislatu e

In com-
ents and health offi-
cials could have access t% mtorm a-

tiiyv

senate bill was mHoduced by sena-
tors Bettye Faprenkamp, Joe
Josephson Vie Fischer and Arliss
Sturgu ewski. The House Labor

ommerce %olrnmr ee recent-
i

y mtroduced a bill in the House.

Peo le interested th%legrslatro i
omment atapu lic eanng
|n airbanks Marc The hear-
IS from - % at tne

bo ough assembly chamber
Both bills requrre employers to
suriply employees with ‘@ "Mate-
rial Safety Ddta Sheet." The data
sheet lists the chemrcaI and trade

Bame of the SF stancehr%ermrssr-

e exposure levels, chronic and
short term health effects, safe use

condrtrons proper cIeanuH] groce-

dures and ‘emergency medical

treatment.

The bills also, would require an
go ee trarnrn% pro ram
d the employer on safe use
of the substance

For example, said Kadrs]h suH
pose a company works wit an r
dustrial solvent use to cean
floors. Thf bills, if passed, would

require a label on t e cannister 0’
the solvent detailing the Ingre-
dients of the substance and S P
toms workers may have If t e?a e
poisoned, The employer would

req urred 10 Ig]nvie1 rdgta rsahrﬁ?rtr tostehse
grgﬁ Cevr)ou?d be requrred on thg sub-

Kadish said the legislation is a
result of labor, environmental,
nealth and commﬁnrt Proups ac-
tion. The right to know [ssue deal-
Ing with toxic and hazar ous subst-
ances Is the biggest public health
Issue _facing Americans today, he

said. To date, nine slates h-vc pas-

sed right to know legislation.

For more mformatron on right-
to know_JegijSlalinii or the Ala k
ealth Pro ect, contact Kadrs
r0. B % 37, Anchorage 9,*51(|
cun 20 26

ri'H: Prilif

K

from

years have

enough to. n
e pnal s
odds thgta%d
have % areé:ra*

Xda Phe a
sumers Unio

results in Cor
But official

annt
Fmdh

Pleastl

t-Jow you cl
price. We ||
colors, uphl
coristrucliol
of ‘our sofal
long life arj
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Saturday, April 16, 1983, The Anchorage Times B-3S

Work-related hazards
sall prqblem official says

Elﬁi?vgzt:/rlrtue A S ards tha would “Cut across”

A set of safety standards * 0 e mwars E;ﬁgg ggcr:nk(])esm?gglsa%alzlsgezwmQ
ought to be adopteo nationwide - - Such standards could be de?~
Whelp reduce health hazards as— veloped for handling hazardous
sociated with the work place, a -» materials, identifing toxic mate”
former chief of the U.S. Occupa— rials and medicines and enacting
ponal_Safe'gé I?n'dd Health Admin- -« protective legislation for remo\£
'Stf?lt'?]n. Sl?I' '”abay.l ’Ir'- ing workers overexposed to haz®*®

l r;c n 'tt:s 00 utg yelssen— ardous chemicals. Also, health
t'-dt a’;owe degln o evet_op ‘i‘ and safety standards could be
gurde redress occupationa drafted to guide the construction
hazards or we Te going to enter ofnew buildings. i
Uie 21st century with the same Right-to-know legislation i
problems,™ Eula Bingham told another way to protect workers;
an all-day safety in the work Bingham said. There are two
piace conference at Alaska Pa— bills in the legislature which
mf;}c_Um;]/ersnly. d the lei would require employers to issud

Ingham also urged the legis— a fact sheet on any toxic chemi;
lature to adopt pending * fight-to- cals they use. The sheet would
know™” legislation which would list information about chronid
require employers to provide in— and short-term health efftects,*
fﬁrmqtu:n h about  hazardous risks involved in handling the
chemicals theymay use. substance, symptons of overexi

We ought to be saying, ook posure, proper handling
fellow, we still have a big prob— techniques, emergency proce*
lem about occupational disease EULABINGHAM dures for spills and disposal

in this country, =>”said Bingham. Wants Safetynet ™ technigues. 1
“Not only dc you have deaths, “1n the long run money would
but you have (non-fatal) diseases be saved by committing addi—
which are manyfold greater.”” Currently, most health hazard  jonal money to health ana safetw

Nationally, she said about legislation isadopted on a “tase-  (programs),”> Bingham saidj
100,0000 people die every year  by-case”” basis. But Bingham  <tet3 stop cutting the heart our
from occupational diseases. That would like to see generic stand— of these prograns. > I
figure includes 12,000 lung cancer
deaths and 5,000 deaths from res—
piratory diseases.

There are also some 16,000 WEDS. & THURS. /ZAPRIL 20& 21 at7:30P.M.

heart attacks annually as—
sociated with occupational dis— 2 SPECIAL PUBLIC MEETINGS

ease, and 300,000 to 1millionpeo—  p oy EYGENE DAVIS /LECTURE-WORKSHOPS
ple suffer diseases such as ulc—

ers, neurological disaeses, back
injuries and diseases of the THE
liands and fingers.

“But if you ook at the past

two years it is apparent we are POTENTIAL
turning our backs on those in—
jured in the work place,”” Bin—
gham said. “We are turning our ISWITTHIN
backs on the sick."

Bingham was referring to the Y O U
Reagan administration3 relaxa—
tion of existing controls by cut—
ting funding for federal pro— WENDLERJR.
grams that monitor health stand— HIGH SCHOOL
ards. For example, she said 2905 Lake Otis Pkwy

health inspections have dropped

from 15,000 to 12,000 annually Anchorage
since the Reagan administration §
commenced.

"In the last two years we All Are Welcome

haven Tseen any standards, > she } }
said. “We e seen the dropping DOtn ation Basis
of standards.””

Instead of ignoring health

safety, Bingham said the nation BRING YOUR FAMILY
should be working to improve it ’
She urged a strong federal role

for enacting such legislation, but F R | E N D S & A S S O C | A T E S

said local legislatures have a
major pan toplayaswvell. wm



