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designated representative rights of 
access to potentially large numbers of 
duplicative records, specifically with 
regard to access to exposure records of 
other similarly exposed employees. This 
provision was intended only as an 
alternative when personally identified 
exposure records are inadequate to 
determine the amount nnd nature of 
toxic substances or harmful physical 
agents to which the employee is or has 
been subjected. The proposal therefore 
permits access to exposure records of 
other employees only in the absence of 
relevant personal exposure records, nnd 
only to Ihe extent necessary to 
determine the subject employee’s 
exposure.

As noted above in 11.3., OSI IA Is 
proposing lo narrow the definition of 
"employee exposure record" by 
excluding reference lo "any other record 
which reveals the identity of n toxic 
substance or harmful physical agent 
However, while these records no longer 
have !u be retained or made available to 
employees. OSi IA has decided to 
preserve the obligation for tho employer 
to provide information on the identities 
of toxic chemicals currently in the 
workplace (paragraph (e](2)[il)) The 
requirement lo provide such information 
would he subject lo the trade secret 
projections in paragraph (f). The 
paragraph (e)(2)(h) obligation, combined 
with the limitation of "employee 
exposure record," will retain the 
oecnpa! one! health benefits derived 
from in' uming workers of Ihe identities 
of the substances to which they are 
exposed, while removing the burden on 
employers to retain these records lor 
thirty years.

K. OSHA Access. The current 
regulation requires that each employer, 
upon request, provide "immediate" 
access to records for authorized OSI IA 
employees. The proposal substitutes the 
word "prompt," which reflects OSIIA's 
intent that the employer must not unduly 
delay providing thu requested records to 
Ihe requesting OSI IA official, hut. 
consistent with whatever legal 
protections are available to the 
employer, makes them available to 
OSI IA as soon as possible. Th • phrase 
“ without derogation of any 
constitutional and statutory rights lli.it 
the employer chooses to exercise" is 
proposed to be added to make explicit 
OSIIA's recognition that its anoes.. to 
records takes place against a 
background of Fourth Amendment law, 
particularly as explicated in M arshall v. 
Harlow's Inc., 430 U.S. 307 (1970). 
Although issuance of this rule is 
designed to promote vnlunta y 
compliance with OSHA access requests,

the Agency will seek a search warrant 
or subpoena, as appropriate, if an 
employer exercises his right to require 
that OSHA resort to legal process before 
obtaining such access.

F. Union Access lo  Records. The 
current rule grants recognized or 
certified collective bargaining agents 
automatic status as designated 
representatives, without requiring 
individual employee authorization, for 
purposes of access to exposure and 
analysis records. The purpose ot this 
special status was to assure that unions 
would have ready access to exposure 
information so that they could better 
represent the interests of their members 
in the occupational tiafety and heulth 
area. Comparable special status was not 
granted with respect to medical records, 
however, because of the significantly 
greater privacy interests involved. 
Commenior; have questioned whether, 
under the (.iNH Act, unions should be 
treated preferentially in other 
designated representatives who have lo 
obtain written authorization to establish 
the agency relationship. Further, 
eonwnenters have also complained that 
providing unions unconscntod access to 
employee exposure recurds enables 
union officials lo burden employers with 
large-scale, records access requests and 
is best handled through traditional 
collective harguiiang (F.x. 33, DuPont).

In three recent companion decisions 
concerning union access to exposure 
and analyses records, 'he National
I.iihor Relations Hoard (NI.Rli) held that 
uniong do have a right of access to these 
iscorns since the information contained 
in the records is presumptively relative 
to the unions' role as collective 
bargaining agent for unit employees, 
Minncsotu Minina and Mfg. Co. :’ iil 
NI.RD No. 2 (A.M'il », 19(12); Cnlpale- 
Ptilinolivt'. Inc. 231 NI.KH No. 7 (April 9. 
1982); Jloiden Chemical, a Division o f 
Ihcden, Inc. ."til NI.Rl! Nn. n (April 0, 
1982).

In the ItM case, for instance, the union 
requested: (1) Morbidity and mortality 
statistics on nil past and present 
employees; (2) ten generic names of all 
substances used and produced at the 
plant; (ii) results of clinii i! and 
laboratory studies of any employee, 
including Ihe results of experimental 
lexicological investigations regarding 
W'oil.place substances; (4) certain health 
Information derived from insurance and 
workmen's compensation records; (5j a 
listing of contaminants monitored by the 
company, including sampling protocols; 
(Ii) a description o f the company's 
hearing conservation program, including 
noise level surveys; (7) radiation sources 
in the plant; and (8) an indication of

plant work areas which exceed 
recognized heat standards.

In its final decision, the NLRB ordered 
the company to furnish lo the union: (a) 
The information it requested concerning 
employee health and safety programs, 
monitoring and testing systems, devices 
and equipment, and statistical data 
related to working conditions to the 
’ Xtent that such information Joes no! 
include individual medical roi ords from 
which identifying data have not been 
removed: and (b) llie generic n.-.nies of 
all chemicaij and substances used and 
produced in the company's plant and 
which do not constitute trade secrets. 
Further, the NLRI3 ordered the company 
to bargain collectively with the union 
regarding access to the genetic. names of 
trade secret chemicals and substances 
with the express hope that parties could 
agree on a method of providing Ihe 
information with suitable protections for 
the trade secrets. Accord: Co h o  It— 
Palmolive, supra; burden Chemical, 
supra,

The MI.RU decisions apparently grant 
at least under most circumstances, 
unconsenled rights of access fn, union 
representatives to exposure and 
analysis records the* are equal to or 
greater lhar the rights provided by tile 
current OSHA provision. If this is the 
case, the retention of such a provision in 
the agency’s records access rule would 
appear to afford no additional assurance 
nf ready access by unions to these types 
of records nnd tlaln, and may therefore 
no !nngor he necessary. In addition, the 
deletion or revision of this provision by 
OSIIA in light of thu NI.RH decisions 
may represent an appropriate 
accommodation of national safe'y and 
health policy and national labor 
relations policy. Under any modification 
of the rule, individual employees would 
still he free to specifically authorize n 
union lo net as j  designated 
representative for purposes of area ss to 
these records.

However, because of the Importance 
of the issue to all parties, the need to be 
cautious and thorough in evaluating the 
Impact uT the NI.RU decisions on the 
Obi tA rule, and the possibility licit, 
under limited circumstances, Ihe 
retention of the special union access 
provision may not be duplicative of the 
rights now nvniliihlo in the collective 
bargaining context, OSIIA him not 
altered the current union access 
provision in the proposed .-tile, 
interested persons aro encouraged to 
comment on whether modifications of 
the existing rule which would limit or 
delete the automatic status of unions os 
as designated representatives are 
appropriate in light of experience under
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Ihe current rule, ihe recent NLRB 
decisions, and considerations of safety 
and health. The agency will make its 
final delermir .tion concerning this !ssue 
once it has caiefully cvaluatc-d the entire 
rulemaking record.

G. Trade secret provisions. The 
current regulation requires the 
disclosure of a toxic substance identity 
even if the employer considers the 
identity to he u trade secret. At the same 
time, the "tan'lard permits an employer 
to delete from requested records any 
trade secret information which discloses 
manufacturing processes, or discloses 
the percentage of a substance in a 
mixture. If the employer chooses to 
delete such information, he irmsi notify 
Ihe poison requesting the records that 
such information vjih deleted on trade 
secret grounds. If the deletion of 
information adversely affects the ability 
to determine the nature o, an 
employee's exposure, the employer must 
provide alternative information 
sufficient to ullotv adequate exposure 
evaluation.

The provision requiring toxic 
substance identity disclosure is 
troublesome to the i,:ivor and fiograncc 
industries and chemical industries, 
which maintain that tin: preservation of 
trade secrets is vital to corporate 
profitability, and lhal tho standard's 
exclusive rcliancu on confidentiality 
agreements to protect trade secrets is 
inadequate (!•>.. 44 (FKMAJ; Kx, 33 
(CSMA)).

The purpose of the regulation is In 
provide employees with information on 
the chemical hazards to which they are 
potentially exposed. With this 
mformatl >n they can better ensure that 
they are adequately protected against 
these hazards. Any harrier to disclosure 
between tin employer and his employees 
can only servo to limit the effectiveness 
of the regulation. 1 lowever, OSiiA 
i Mieves il necessary to modify the 
regulation so as to strike a belter 
balance between provuling employees 
wilb information unncce aiary lo 
maintain the benefits established by the 
standard and protecting legitimate trade 
secrets.

Unqualified trade secret protection 
can act as a significant barrier to the 
disclosure of exposure inforinatinn. A 
trade secret can be anything which a 
business In fact keeps seciut from its 
competitors and the public, provided it 
is minimally novel and commercially 
valuable. Restatement o f Torts, a?37 
comment (b) (1939); Cnvitch, Business 
Organizations u7.32.01 (1975). Absolute 
secrecy is not essential; information can 
be considered a trade secret even 
though it la divulged lo employees or 
licensees with a "need to know,"

provided the holder of the secret had 
taken steps to restrict unnecessary 
access to, and the use of, this privileged 
knowledge. Cavitch, supra, 8232-01(1). 
Trade secret protection entit’ es the 
holder of n trade secret lo its 
commercial exploitation nnd to certain 
judicial remedies for a breach of 
confidence or dispossession ol the trade 
secret through improper or unethical 
means (industrial theft, bribery, spying, 
cot.). The Supreme Court had identified 
the maintenance of standards of 
commercial ethics and the 
encouragement of invention us :.Se 
broadly stated policies behind trade 
secret law, Kewnnee O il Ca. v. Bicron. 
>110 U.S. 470 (1974). Unlike patents or 
copyrights, however, there is not 
comprehensive Federal law of trade 
secrets, as it is basically a state-created 
right.

The conflict between access to 
exposure and medical records and trade 
secret interests arises wherever an 
employer is asked to reveal information 
such as the identity of a chemical which 
the employer considers to be a trade 
secret. While most trade secrets relate 
to process information or formula or 
percentage mixture information, none of 
which is required to be disclosed by the 
regulation, Ihe identity of a chemical or 
mixture ingredient may Itself be 
considered a trade secret if its existence 
is unknown to a competitior (e.g. Curtain 
intermediates, catalysts) or cannot 
practically be "reverse engineered" by 
mialytietii techniques.

The same identity information, 
however, may bo essentia! In the 
detection of occupational disease. Since 
exact chemical identity is the passkey lo 
the scientific literature, thin information 
must be available to an industrial 
hvcieii si or other health professional 
•dm is evaluating the hazards 
associated with a chemical. Likewise, It 
n be available to an epidemiologist:) 
who in attempting In link patterns of 
disease with exposure lo a particular 
chemical and to a treating or consulting 
physician who suspects that e patient's 
health problems may be the result of 
chemical exposure. While not ovcry 
employee needs the Jiernicul Identity, 
as distinct from hs'ardnas effects and 
precautionary information, nt all limes, 
a primary goal of the regulation is to 
encourage employees to seek out advice 
and Information about the 'dieinicnlti in 
their workplaces, For this lo happen 
effectively, they need to know the 
identities of the toxic substances they 
are exposed to.

In attempting to accommodate tlm 
competing interei't" between chemical 
identity disclosure and trade secret 
protection, OSIIA has also taken into

account the existence of several farters 
which contribute to the regulatory 
dilemma. First, n chemical is n trade 
secret in some contexts but not others, 
and it may be equally hazardous in 
cither event. Second, whether or not a 
chemical's identity is a trade secret is 
basic. My u matter of an employer's self- 
defird.ti .?; therefore, permitting non­
disclosure of trade secret identity 
without any offset’ ing obligation could 
result in overclass Mention of chemicals 
as trade secrets.

Third, the value of a trade secret, once 
lost, cannot he fully recaptured, 
although private remedies for 
unulionized disclosures can resul in the 
assessment of monetary damages and 
injunctive relief. And fomtb, Obi IA 
possesses neither the capacity nor 
expertise to net as a screen of all 
information which an employer is u< 
disclose to employees and claims lo lie 
trade secret.

To accoimnodalf these competing 
Interests, OSHA inili illy proposed 
(August 7, 1901; 4B FR 40-192) to 
strengthen the curie it trade secret 
protection provisions by permitting 
liquidated damages clauses in 
confidentiality agreements entered into 
by designated representatives. That 
proposal is now being merged Into the 
current rulemaking, where il insy 
receive broader consideration in the 
context of the interrelated issues raised 
by this general reconsideration.

OSI IA in further ptoponlug other 
modifications of the trade secret 
provisions to make them more 
protective of trade secrets. In general, 
those proposed provisions limit the 
requirements of disclosure to only 
cm Inin categories nl highly toxic 
chemicals (e.g.. carcinogens) end make 
the confidentiality agreement 
authorization a more meaningful 
protection. More particularly, the 
proposal Includes a provision which 
permits tint employer to withhold 
precise chemical idenliiv Information of 
liazardous chemicals which constitute a 
t- ule secret, unless the chemical is a 
carcinogen, mutagen, teratogen, o ra  
cause of significant Irreversible damage 
to human or* ms nr body systems and 
liter is a need to know the precise 
chemical name. The "new! lo know" 
qualification is meant to limit access to 
employees or their represent a! ves with 
n legitimate health purpose, A 
distinction in thus drawn between "high 
chronic hazard" ch-" ..alls, where 
identities must he disclosed, and all 
other hazardous chemicals, whose 
identities may be withheld (except fron. 
a treating or consulting physician) if 
they constitute u trade secret. With
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respect to these latter chemicals, the 
employer is nevertheless required to:

(1) lie capable of substantiating that it 
is a trade secret;

(2) Identify the chemical by a generic 
chemical classification;

(3) Provide nil other information on 
the properties und effects of the 
chemical; and(4) In any event, release on n 
confidential basis the chemical identity 
Ic n treating or consulting physician who 
has stated in writing (except in an 
emergency) that a patient's health 
problems may be the result of 
occupational exposure. Since the 
employee’s personal or treating 
physician may not be familiar with the 
toxic affects of workplace chemicals, the 
CAC recommended that trade secrets 
also be mundntorily disclosed to 
consulting physicians nsaisling in tho 
treatment of disorders of suspect 
occupational causation. OSIIA has 
adopted this recommendation.

With respect lo the "high chronic 
hazards," the Identities of which nui»t 
be disclosed, and Ihe other hazards 
which cn employer may choose to 
disclose, the regulation permits the 
employer to condition access to such 
information by employees or their 
designated representatives upon the 
signing of a confidentiality agreement. 
The agreement may resiic! use of the 
information <■> hedth purposes, prohibit 
redisciostiffi ofTie information to 
anyone not spec'fied In the agreement 
other than n treating or consulting 
physician, and provide for compensation 
or other legally appropriate relief for 
competitive harm which may result from 
a breach of Ihe agreement. The terms of 
such an agrvemenl should he worked 
out between the employer and the 
requesting putty nnd bo governed by the 
applicable state lew. Thus, for example. 
091 IA intends to be neutral on the kinds 
of damages provisions that may lie 
Included. 0511 IA believes that litis 
provision, with its combination of 
requirements and authorizations, 
reflects tin: current practice t.f 
responsible employers and wilt serve to 
maximize tho amount of necessary 
hazard-related information available to 
employees, protect tho commercial value 
of trade secrets, and minimize the 
potential problem of employers 
ovcrclnssifyiiig chenheals as trade 
secrets in older to avoid the need to 
disclose chemical identities to the'1 
employees.

This accommodation of trade secret 
interests has been arrived at after 
careful consideration of this issue. At 
this point In the rulemaking, OSIIA 
believes that l)ic proposed modifications 
provide an optimum solution to this

difficult problem and are consistent with 
its mandate to protect the health o f 
workers to the extent feasible. At the 
same time, OSHA is fully aware that 
opinions vary widely on this matter and 
that a number of other alternatives, 
ranging from total disclosure of chemical 
identity regardless of the trade secret 
interest to total protection of trade 
secrets regardless of the health 
consequences, are theoretically 
possible. OSHA invites comment on all 
such alternatives and Ihe trade sect ' 
issue in genet->1.

Othi proposed changes to the 
regulation, such as the redefinitions of 
"exposure," "exposure record," and 
"toxic substance," will also greatly help 
alleviate the trade secrets.problem by 
narrowing the regulation's scope. 
Because a signfinnnlly smaller set of 
records will be covered, many trade 
secret problem? will be avoided at the 
threshold.

II. X-ray .’ .ncrofiHniing. Paragraph
(d)(2) of Ihe regulation states that 
"nothing in this section is Intended to 
mandate the form, manner, or process 
by which an c mployer preserves a 
record so long as tho information 
contained in the record is p. ...served and 
relriuvnhie. except Hint X-ray films shall 
he preserved in their original state." The 
X-ray preservation requirement resulted 
from a finding by OSHA at that time 
that the diagnostic detail of certain X- 
rays could he lost when the original X- 
ray is microfilmed. X-rays related to n 
pie,'able diagnosis of pneumoconiosis 
nie particularly susceptible to this loss 
of detail. Pneumoconiosis it; the 
accumulation of dust in tho lungs and 
the ll ue reaction to its presence. 
Inhalation of the dusts of coal, 
aliimirunr, beryllium, asbestos, 
iiliin intuit oxide, silica, hematite (iron 
oxltli ), talc, kaolin, mica and cement are 
commonly associated with the 
development of pneumoconioses. The 
earliest diagnostic, indications of 
pn> "toconiosis are often barely 
pe.r tilth) changes In the clm.tl X try .

I-’ wing promulgation o f the
standard, OSHA received comments 
from a number of interested parties 
concerning the requirement that X-rays 
he kepi in their original stale. (Exs, 3-5,
II, 10-15), They argued in general that 
modem microfilm processes can reduce 
X rays for storage without an 
'appreciable loss of diagnostic detail, 
Also, they maintain that microfilm 
storage is preferable for long-term X-ray 
preservation doc to Ihe fact that 
microfilm processes use archival 
materials (which are specially resistant 
to fading and decay). By contrast, 
original X-rays can fade and crack over

lime to Ihe possible detriment of their 
diagnostic value.

After consideration cf rhe available 
evidence, OSHA has i' sided I ; ropose- 
two modifications of the records access 
standard: (1) Exempt X-rays taken fcr 
the purpose of diagnosing broken bones 
from the definition of "employee 
medical record," and (2) allow the 
microfilm storage of remaining X-rays 
provided certain requirements are met.

As mentioned above in 13.4., X-rays 
tak"n for Ihe purpose of diagnosing bone 
fractures are not of value in the 
detection and prevention of 
occupational disease. The microfilm 
storage of the remaining X-rays will be 
allowed if performed under the 
supervision of n licoascd radiologist 
who is a diplomate of the American 
Board of Radiology. In addition, for the 
microfilm storage of a chest X-ray where 
the subject worker has been exposed to 
a substance known to cause 
pneumoconiosis, Ihe supervising 
radiologist shall consult with and obtain 
the written approval o f the microfilm 
process from both: (a) A licensed 
physician who is a diplomate of the 
American Hoard of Internal Medicine 
certified in the* subspeci.ilty >f 
pulmonary disease, and (It) a "B" reader 
certified by the National Institute for 
Occupational Safety nnd I lealth 
(MOSI I). Of course, approval by a 
single individual who meets boll- 
criteria in acceptable. OSIIA believes 
that Ihe microfilming of chest X-rays of 
workers exposed to toxic substances 
known to cause pneumoconiosis 
deserves separate consideration, lo tlii.-i 
cane extremely fine shadings of image 
density are often required for proper 
analysis and diagnosis. Therefore there 
is an increased risk II.-*l diagnostic 
detail could be lost if tai.renl standard 
microfilm processes are used. The 
American College of Radiology's Tank 
Force on Pncumoconions concurs in this 
view (Ex. titi).

This proposal relies on the 
professional expertise of radiologists to 
ensure that X-rays are microfilmed with 
minimal loss of diagnostic detail. This 
requirement is performance oriented, 
since any microfilm process satisfactory 
to the supervising radiologist may be 
used.

Radiologists haw the principal 
Induing and responsibility for llui 
interpretation of X-rays, mid it is 
therefore appropriate to have the 
microfilming performed under the 
direction or a licensed radiologist. The 
requirement that Ihe radiologist be n 
diplomate of the American Board of 
Radiology adds farther assurance that 
the microfilming will be of high quality.
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This is of particular importance in that 
the future interpretation of X-rays or 
microfilm most likely would be 
pcrfoitned by a physician not involved 
in the initial microfilming process.

The requirement for appro” a! of a 
linens id physician who is a diplomate of 
AfllM and certified in the subsper.iulty 
of pulmonary disease is included since 
these physicians would be especially 
sensitive to the difficulties in ihe X-rcy 
diagnosis of pneumoconiosis.

A N’ iOSH certified "B" reader has 
demonstrated proficiency in Ihe use of 
the II.O-U/C classification for 
interpreting chest X-rays for 
pneumoconiosis and other chest 
diseases. (Ex. 2). The ILO-U/C system 
of cheat X-ray standards is meant to 
improve the interpretation and reporting 
of X-rav abnormalities caused by 
pneumoconiosis-producing dusts.

The use of quantifiable standards (e.g. 
resolution, image density) to regulate the 
microfilming of X-rays was considered 
by OSI IA. I lowever, the lack of 
consensus by national microfilm 
industry associations in identifying 
meaningful standards, coupled with 
forseeable problems enforcing such 
standards, led OSIIA not to include this 
nppronch in the proposal.

To further minimize the possibility 
that diagnostic information will be lost 
during the microfilm process. OSIIA In 
considering the recommendation of Ihe 
Advisory Committee for Construction

,fcly nnd Health requiring that existing 
interpretations o f X-rays be microfilmed 
along with Ihe original X-rays.

However, due to uncertainties with 
regard to the feasibility nnd medical 
acceptability of this procedure, OSHA 
has decided not to include this provision 
in tho proposed Appendix. OSI IA in 
interested In receiving comments from 
interested persons concerning the 
appropriateness of this 
recommendation.

I. Duty In Inform  Employees. The 
current regulation in paragraph (g)(1) 
requires that "upon an employee's first 
entering into employment, and at least 
annually thereafter, each employer shall 
inform employees exposed lo toxic 
substances or harmful physical agents of 
(the regulation)." “ Employees" was 
defined under paragraph (c)(4) as 
including former employees. Therefore, 
tho regulation was susceptible to the 
interpretation that employers were 
required to inform former employees of 
the provisions of the regulation. Locating 
and informing large numbers of former 
employees would require a massive 
expenditure of resources. This wn3 not 
OSi lA's original intent. To clarify 
OSHA'a intent, the word "current” has 
been inserted into paragraphs (g)(1) and

(g)(2) to indicate that the employer's 
notification responsibility extends only 
lo employees currently employed.
Preliminary Regulatory Impact 
Assessment and Rcgulaiory Flexibility 
Certification
A. Introduction

Executive Older 12291 (-19 FR 13197, 
February 19,1981) provides for a 
"regulatory analysis" when a rule has 
major economic consequences far the 
general economy, individual industries, 
geographical regions or levels of 
government. E .0 .12791 replaced 
Executive Order 12044, which also had 
provided for regulatory analyses of 
major regulations.

OSHA issued the access to exposure 
and medical records regulation on May 
23,1900 (45 FR 35212-35303). At that 
time, OSIIA concluded that this 
regulation would impose compliance 
costs below the Executive Order 12044 
threshold of SlOt. million in annua! costs 
for the economy. This is largely because 
the final rule would not require new 
records or reports, nor would impose 
any additional environmental or 
employee monitoring or medical 
mirvdilnnce requirements. Finally, the 
rule was porfofmance-orienb'd. in that 
the content of exposure and medical 
records was left to Ihe employer. As a 
result, OSI IA determined that a 
regulatory analysis under E.G. 12014 
was unnecessary.

The proposed revisions lo the ue< ess 
regulation will further lower compliance 
costs. Also. Ihe access regulation would 
not appear to exercise a significant 
Impact on competition, productivity, 
domestic iuvestmei.,, employment, 
innovation, or foreign competition, 
which nii! criteria to be considered 
under the current executive order. For 
these reasons, this proposed regulation 
is not considered major under llie new 
i i-0.12291.

Likewise, the Regulatory Flexibility 
Act ol 1980 (Pub. I.. 98-353, 94 St.«. 1 lfl4 
(5 U.fl.C. (10 r t  .'av/,)) requires that OSHA 
give special consideration to the 
economic impact of tin; proposed 
regulation on small entities, Such 
consideration should include a 
description ol regulatory alternatives 
and estimates of the impact of reporting, 
recordkeeping, and other compliance 
requirements in order to .minimize any 
significant impact of llie proposed rule 
on small entities. The following analysis 
meets the requirements of tho 
Regulatory Flexibility Act and 
addresses the economic implications of 
'he chnnges proposed to the existing 
regulation and the bases for these 
determinations, nod concludes that llie

proposed rule will not have a
disproportionate economic impact on 
small entities.
D. Proposed Revisions

Several proposed modifications lo the 
current access regulation have economic 
implications. The proposed changes 
include the following;

(1) Redefinition of employees covered 
by the proposal,

(2) Redefinition of "toxic substance,"
(3) Retention of records, and,
(-1) Trade secret issues.
1. Employee Coverage. Currently, the 

regulation covers all employees who are 
exposed to toxic substances and 
harmful physical agents in Ihe 
workplace, including those who 
experience incidental exposures. su;h 
as white collar employees who may 
innkn infrequent visits to production 
areas where toxic substances are 
present. The new proposal would limit 
employee coverage to fi’ osc, "whose 
work directly involves the manufacture, 
processing, installation, handling, 
packaging, repackaging, transport, 
disposal, or use of toxic substances, or 
is subject to harmful physical agents 
including but nol limited to production, 
maintenance, construction, nnd 
transport workers." This change will 
limit the access regulation to those 
workers who are more than casually 
exposed lo toxic substances. Office 
workers, in general, will nol he covered 
by the new proposal. This change will 
substantially reduce tin' costs ac.d will 
target the legulation al those workers 
with exposures to toxic substances in 
the wotkplace.

2. Redefinition o f  Toxic Substances 
fo r  Medico! ami Exposure Reconis. 
Another change lo ihe rule is the 
redefinition of toxic substances. Under 
the existing regulation, toxic substances 
ure defined lo include the approximately 
39.008 substances listed ill III'1 latest 
printed edition of the National Ins'itule 
if Occupational Safely and I leallh's 

Registry o f Ttixit: Effects o f Cham id 
Substances (RTECS), many of which 
impose low health • 'sks Undor 'he 
proposed regulation, toxic substances 
tee more specifically defined to include 
only those selistanceii that;

(a) Cause human toxicity;
(It) Cause cancer or harmful 

reproductive effects in unwinds:
(<:)! lave n median lethal dose of less 

than 500 milligrams per kilogram of 
body weight when administered orally 
to albino rats:

(dl Have n n:. dinn lethal dose o fle is  
'him 1000 milligrams per kilogram of 

uly weight when administered by
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continuous contact to the bare skin of 
albino rabbits; or

(e) Have a median lethal 
concentration in air of less than 2000 
parts per million by volume of gas or 
vapor, or less than 20 niilligrams per 
liter of mist, fume or dust when 
administered to albino rats.

This change limits rccorcikeep'ng 
requirements to those substances 
considered to be the most hazardous 
nnd reduces the number of toxic 
substances by approximately 00 percent, 
The corresponding number of records 
covered by the standard is probably 
reduced to a somewhat lesser extent 
because many of the workers 
experience exposures to multiple 
substances.

This modification, however, may 
cause some reduction in the benefits of 
the proposal because some substances 
that do not currently meet Ihe proposed 
criteria may be found to he hazardous 
long alter exposure has already 
occurred and the results have been 
discarded. Asbestos, for OACt.ple, was 
long believed to be biologically inert, 
but h;i3 been proven to be a potent 
carcinogen. Also, the carcinogenicity of 
vinyl chloride was discovered through 
careful analysis of the medical records 
of exposed workers.

3. Detention o f Records. The new 
proposal reduces the kinds or medical 
und exposure records that must be kept 
and provides for greater flexibility in the 
keening of records, particularly X-rays, 
l or example, many employee health 
records generated in industrial health 
units involve minor treatments of broken 
bones, cuts, bruises, or occasional 
headaches. These records are of little 
long-term value and need nol he 
retained by Ihe employer. Under the 
proposal, employers may summarize the 
results of continuous readouts and 
laboratory reports, rather than keep thu 
full reports. This should result in 
reductions in the number of records 
being stored without nry loss in 
essential information Under tho 
proposal, required material safety data 
sheets need only bo maintained until 
replaced by a more recent co,.y. Also, X- 
rays o f broken bones need not he kept, 
while X-rayi of occupational health 
significance may bo microfilmed under 
proper supervision. Microfilming could 
mean a potential cost savings to 
employers, because they could recover 
tho silver content of X-rays, and the 
retention of information would require 
much loss storage space.

Under the new standard, employers 
need not maintain records nr short-term 
employees (i.e., those who have worked 
loss than 1 year), Employers have the 
alternative of maintaining these records

or of providing them lo employees upon 
termination of their employ mem. This 
modification should substantially reduce 
the costs of compliance, especially for 
industries with higher than average 
turnover, A, the same lime, the 
employee run ivos his medical record so 
that no health information is lost. In the 
construction industry, this option is 
being adopted for all employees, 
regardless of the length of employment.

in Ihe absence of formal exposure 
reconis (air contaminant measurements, 
biological monitoring data, and material 
safety data sheets), the current 
regulation treats any other record that 
jevrals the identity of a toxic substance 
(e.g.. am! inventory record or a purchase 
rcc. rcl) a-> an "exposure record." The 
requirement lo retain this information 
nnd make it available has been the 
source of much employer concern 
regarding costs doc to the very large 
number of records that are included 
under this provision.

Under the proposed regulation these 
"other lecords" are no longer treated as 
exposure records, and therefore are not 
subject to access and retention 
requirements. However, the employer is 
still required to inform an employee 
upon request of the identity o f a toxic 
substance to which the employee is 
exposed. These changes will 
Mgnifie.nntly reduce employ . costs and, 
at the name time, will ensare that 
workers will continue to have across to 

C substances they 
are or could he working with.

Finally, the proposed regulation 
modifies llie requirement that employee 
medical records bo retained for 30 yours 
alter termination of employment to one 
of :i|) yours, or tho length of employment, 
whii hover is longer. This modification 
will result in siunc cost savings from the 
shorter retention periods,

l.ong»terni recordkeeping is valuable 
for diagnosis in the treatment of latent 
diseases, including cancer and 
epidemiological research linking 
occupational illnc. s to hazardous 
exposures. It is possible that shortening 
the time period for maintaining a: heal 
recur Is may reduce some of the bouefds 
of the access regulation, because latum,y 
periods for cancer may bo greater than 
30 years. However, this effect should not 
be significant, because in most cases, 
the retention ol records for 30 years 
should be adequate.

<1. Trade Secrets Issues. The proposed 
revision to the trade secret provision 
leeogiiizes both Ihe employer's lights 
with respect lo ptopriotnry information 
and the employee's need for exposure 
information. If thu employee requests 
information on exposures to highly toxic 
substances involving a trade secret, the

employer can provide Ihe employee or 
his designated representative with 
access to the information on the basis of 
a confidentiality agreement. The 
proposed modifications of the trade 
secret provisions arc more protective of 
trade secrets than the current rule. The 
likelihood of competitive harm resulting 
from trade secret disclosure under the 
ride should therefore be greatly reduced.
C. Summary o f  Cosls

OSi lA's Office of Regulatory Analysis 
estimates that Ihe current occnss ml*' 
affects over 27 million workers. 
Eliminating coverage of casually 
exposed workers and turning records 
over to short-term employees will 
reduce the number of workers fully 
covered by the now proposal by more 
than 10 million.

The number of workers presently 
exposed lo tovic substances was 
determined by calculating a growth rate 
in the labor force from 1970 to 1980 
based on data in the Bureau of Labor 
Statistics. Employment and Earnings, 
Morc h. tout (Ex. 80). In addition, the 
number of short-term employees was 
estimated using figures from Bl.S Job 
Tenure Declines As Work Em re  
t !:an<;e.) (Ex. 7!:). The 10 million figure 
w as arrived at by eliminating casually 
exposed and short-term workers. 
Although both figures are further based 
upo. results of the 0*year-old data 
presented in the National O n  upatiano! 
Uncord Su rrey  (NOUS) (Docket Il-112, 
Ex. 171) and may be somewhat 
outdated, a substantial reduction in Ihe 
number of workers covered represents a 
lessening of the compliance burden on 
employers.

The number of records that must ae 
kept by employers, as well us the 
related costs, will also be reduced by 
changer. In llie definitions of toxic 
substances for medical and exposure 
records and by changes in Ihe 
requirements for retaining these records.

When assessing the costs of Ike 
access regulation, it must he noted that 
several states already require employers 
to provide employees with access lo 
their medical records. Many major 
corporations have kept extensive 
exposure and medical records on 
employees, often beyond the period of 
employment, prior to the implementation 
of the access regulation, nnd many have 
provided considerable access to their 
employees. Tho storage and access costs 
of these firms should he subtracted from 
tlie total compliance costs of the 
proposed regulation. At present, other 
OBI IA regulations require 
recordkeeping for exposures to some 
toxic substances and harmful physical

^
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agents, such as noise, vinyl chloride, 
leud, and asbestos. The recordkeeping 
costs for these and other harmful 
physical agents and toxic substances 
that have recordkeeping requirements 
under oth1 r IA regulations should 
also be subtracted from the compliance 
costs of the access regulation.

Moreover, employee preemployment 
health information may be the only 
health information recorded by some 
employers '-Vhere precmploymenl 
information is Ihe only information kept, 
the cost of storage and across will be 
minimal.
D. Summary o f  the Benefits

Employee medical and exposure 
records are potentially important to the 
detection, treatment, and prevention o l 
occupational disease. If workers und 
their representatives ore to play a 
meaningful role in their own hculth 
management they must have an 
opportunity to look at their medical nnd 
exposure records. Access will enable 
workers and their personal physicians 
to uncover patterns o f health 
impairment and disease. Access to 
exposure and medical records nnd long- 
term preservation of these records will 
also facilitate formal occupational 
health research.

The new regulation will maintain the 
benefits to occupational health in the 
current regulation and will reduce 
compliance burdens on employers, ’t he 
number of records kept and llie time 
they need to be stored will lie reduced, 
but exposure records of sub.U.mco.s 
considered most hazardous will still he 
retained for at least 3(1 years. Employers 
have been given increased flexibility us

i the format o f recordkeeping. This 
should reduce romplinnce burdens 
while maintaining essential health 
information.

Emplryers still also rncieve increased 
protection from trade secret disclosure. 
The trade secret provisions will protect 
employers, but will give employees 
access to necessary exposure 
information.
E. Bcy.ulutoiy F lexib ility Analysis

The impact o f the limn access rule on 
small businesses was determined lo be 
insignificant. According lo Ihe NOM 
survey, only 1.4 percent of all small 
firms (8-250 employees) regularly 
monitor workplace environmental 
conditions, while only 2.3 percent of 
these firms have a formally established 
health unit. Approximately one-half of 
oil small firms collect some 
precinploymcnt health information on 
new employees, but less than 10 percent 
provide periodical medical exams lo 
workers. The U.S. Department of

Commerce County Business Patterns 
1077 (Ex. Gl) estimates that more than G8 
percent of oil employee's work in firms 
of less lhan 250 employees.

To summarize the results of tho NOII 
survey as it pertains to small entities.

(t) Most small firms do not collect 
health information beyond that of new 
employees,

(2) Few small firms provide formal or 
periodic health care, and

>3) Few small firms monitor workplace 
environmental conditions.

The v ist majority of smnh entities will 
nol be afccled by the proposed 
regulation because medical surveillance 
and environmental monitoring are not 
required. The regulation, however does 
require that firms creating medical and 
exposure records must keep them and 
grant employee access to them. Since 
small entities overwhelmingly do not 
either create such records or have them 
in large numbers, tho economic impact 
of Ihe regulation on there firms is 
relatively small. The effect o f the 
proposed changes will further reduce 
any impacts of the access regulation on 
small entities, because proposed 
revisions to the current rule will lessen 
compliance burdens on employers. They 
will be of particular benefit lo those 
emp'oyers, including many small 
businesses, who have many short-tenn 
employees.
Public Parlir.ipclion

Interested persons are invited to 
submit written data, views, and 
arguments on this proposed standard. 
These comments must lie received on or 
before September 14. l'.lt)2, and 
submitted in quadruplicate to the Docket 
Officer. Docket I I - 1 12E. U.S.
Department or Labor, Occupational 
Safety and Health Administration, 200 
Coriytitu ion Avenue. NW . Room S- 
82’ ", Washington, D.C., 20210; (202) 523- 
7811-1. Written submissions must clearl.v 
identify O' provisions of Ilia proposal 
which me addressed, and Ihe position 
taken on each Issue.

Under section 0(b)(3) of the Act,
OSI IA is scheduling a public hearing to 
permit interested persons an opportunity 
to submit oral testimony concerning the 
is-mes raised by the proposed standard.
'I. hearing is scheduled to begin on 
October 5,1002 in Washington, D.C., at 
0:30 a.m.
Notices of Intention to Appear

All persons wishing to participate in 
the public earing must file a notice of 
intention to appear, in quadruplicate, on 
or before September 21,1902. addressed 
to OSI IA Division of Consumer Affairs, 
Docket No. II-112E, Room N-3C35, U.S. 
Department of Labor, 200 Constitution

Avenue, NW., Washington. D.C. 20218; 
(202) 523-0024.

The no.ices of intention lo appear 
must contain the following information:

(1) The name, address and telephone 
number of each person to appear;

(2) The capacity in which the person 
will appear;

(3) The approximate amount of time 
requested for Ihe presentation;

(4) The specific issues that will be 
addressed;

(5) A detailed statement of the 
position that will be taken on each issue 
addressed; and

(0) Whether the party intends lo 
submit documentary evidence and if so. 
a brief summary of that evidence.
Filing o f  Testimony and Evidence 
Before Hearing

Any party requesting more than 15 
minutes fora presentation al the 
hearing, or submitting documentary 
evidence. mm,t provide in advance the 
complete text of the testimony and 
documentary evidence to be presented. 
These texts shall he submitted in 
quadruplicate lo the OSIIA Division of 
Consumer Affairs, ot Ihe above address, 
and must he submitted Ky September 21, 
!!)II2.

These submissions will be available 
for inspection and copying at the OSI IA 
Docket Office. Room S(i212, at Ihe above 
address.

Each submission received will be 
reviewed to ascertain if the amount of 
lime requested in the notice of intention 
lo appear is appropriate. In those 
instances where the information 
contained in the submission does not 
justify the amount of lime requested, a 
mure appropriate time tdlm alien will bo 
isi.idf and the parlicipanl will lie 
notified of (he change, Any parly who 
has nol substantially complied with thi< 
requirement may be limited to a 15 
minute presentation, nnd niav be 
requested to return for questioning nl a 
Inter lime.
Conduct o f Ilouring

The hearing will begin a! 0:3(1 a.m. 
with resolution of any procedural 
matters relating to the proceeding. Tho 
hearing will lie conducted in accordance 
with 29 CFR Purl 1911, allowing full 
development of Ihe record and 
permitting all parlies to exercise their 
rights of participation.

The hearing will he presided over by 
nn Administrative I.riw Judge who will 
have nil the poweis necessary or 
appropriate to conduct a full and fair 
informal hearing as provided In 29 CFR 
Port 1911. Following the close of the 
hearing or of any post hearing comment
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period, the presiding Administrative 
Law Judge will certify the record to the 
Assistant Secretary of Labor for 
Occupational Safety and Health.

Ail written and ora! submissions, as 
well as other information gathered by 
the Agency, will be considered iri any 
action taken. The record o f this 
rulemaking, including written comments 
and materials submitted in response to 
this notice and notices of intention to 
appear at the public hearing, will be 
available for inspection and copying in 
the Docket Office. Room S-0212, at the 
above add.css, between the hours of 
8:15 a.m. and 4:45 p.m.
Authority end Signature

This document was prepared under 
the direction of Thorne G. Auchtcr, 
Assistant Secretary of Labor for 
Occupational Safety and Health, U.S. 
Department of Labor, 200 Constitution 
Avenue, N.W., Washington, D.C. 20210. 
Pursuant to Sections 0(h). 13(c) nnd 8(g) 
of the Act, it is hereby proposed to 
amend 2'1 CFR 1010.20 to read as set 
forth below.
List o f Subjects in 29 GFR Part 1910

Occupational safety and health, 
Health, Health records.
(Secs. 0(h), 0(c) and 0(g). Pub. I.. 91-500. 04 Slat. 1593.1590.1000; 20 U.S.C. 055,657; 20 CFR Par! 1011; Secretary of Labor's Order No. 0-70 (41 FR 25050))

Signed at Washington, D.C. this 7th day of July. 1902.
Thomo fi. Auchtcr,
Assistant Secretary fo r Occupational Safety 
and Health.
PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS

II is proposed to revise § 1010.20 of 
title 29 CFR to read as follow;
5 1910.20 Access to employee oxposuro 
and medical records.

(a) Purpose. The purpose of this 
section is to provide employees and 
their designated representatives a right 
of access lo relevant exposure nnd 
medical records; mid lo provide 
representatives of Ihe Assistant 
Secretary a right of access lo these 
records in order to fulfill responsibilities 
under the Occupational Safely and 
Health Act. Access by employees, the'r 
representatives, und the Assistant 
Secretary Is necessary In yield both 
direci and indirect improvements in Ihe 
detection, treatment, nnd prevention of 
occupational disease. Each employer is 
responsible for assuring compliance 
with this section, but Ihe activities 
involved in complying with llie access to 
medical recor.ia provisions can be 
carried out. on behalf of Ihe employer.

by the physician or other health care 
personnel in charge of employee 
medical records. Except os expressly 
provided, nothing in this section is 
intended to affect existing legal and 
ethical obligations concerning the 
maintenance and confidentiality of 
employee medical information, the duty 
to disclose information to a patient/ 
employee or any other aspect of the 
medical-care relationship, or affect 
existing legal obligations concernina Ihe 
protection of trade secret information.

(b) Scope and application. (1) This 
section applies lo each general industry, 
maritime, und construction employer 
who makes, maintains, contracts for, or 
has access to employee exposure or 
medical records, or analyses thereof, 
pertaining to:

(1) Employees whose work directly 
involves the manufacture, processing, 
installation, handling, packaging, 
repackaging, transport, disposal, or use 
of toxic substances, or who is subject to 
harmful phys. al agents (e.g. noise, heat, 
cold, vibration, repetitive motion 
ionizing und non-ionizing radiation, 
hypo or hyperbaric pressure) in any 
manner different from typical non- 
occupational situations, and includes, 
but is not limited to, coverage of 
production, maintenance, construction, 
und transport workers; and

(ii) Employees nccid mtally exposed to 
a toxic substance or harmful physical 
agent to a degree sufficient to require 
medical attention.

(2) Thin section applies lo all 
employee exposure and medical records, 
and analyses thereof, of such 
employees, whether or nol the records 
are mandated by specific occupational 
safety and health standards.(3) This section applies to all 
employee exposure and medical records, 
and analyses thereof, made or 
maintained in any manner, including on 
an in-house or contractual (u.g., fen-for- 
service) basis. Each employer shall 
assure that Ihe requirements of this 
Section are made known to physicians 
and others providing medical or 
industrial hygiene services under 
contrad to the employer, nnd shall make 
n good laith effort to assure, by 
modification of the central:! if 
necessary, that such persons comply 
with Ihe preservation and access 
requirements of the section.|r] Definitions. (1) "Access" menus 
die right and opportunity to examine 
and copy.

(2) "Analysis using exposure or 
medical records" means any 
compilation of data or any statistical 
study bused at least in part on 
information collected from individual 
employees exposure or medical records

or information collected from health 
insurance claims records, provided that 
either the analysis has been reported to 
the employer or no further work is 
currently being done by the person 
responsible for preparing tiie analysis.

(3) "Designated representative" 
means any individual or organization tn 
whom an employee gives written 
authorization to exorcise a right of 
access. For the purposes of access to 
employee exposure records und 
analyses using exposure or medical 
records, a recognized or certified 
collective bargaining agent shall be 
treated automatically ns a designated 
representative without regard to written 
employee authorization.

(4) "Employee" means an employee 
whose work directly involves the 
manufacturing, processing, installation, 
packaging, repackaging, transport, 
disposal, o.’ use of toxic substances, or 
who is subject to harmful physical 
agents in any manner different from 
typical non-occupational situations. 
"Employee" includes, but is not limited 
to. production, maintenance, 
construction, nnd transport workers. 
"Employee" includes current employees, 
former employees, nnd employees being 
assigned or transferred to such work. 
"Employee" also includes any employee 
accidentally exposed to a toxic 
substance or harmful physical agent to a 
degree sufficient to require medical 
attention. In the case of a deceased or 
legally incapacitated employee, the 
employee's legal representative may 
directly exercise all the enq Joyce's 
rights under this section.

(5) "Employee exposure record" 
means a record containing any of the 
following kinds of information:

(i) Environmental (workplace) 
monitoring or measuring of a toxic 
substance or harmful physical agent, 
including personal, area, grub, wipe, or 
other form of sampling, as well as
re' ited collection and analytical 
methodologies, calculations, and other 
background data relevant lo 
interpellation of the results obtained,

(ii) Biological monitoring resells which 
are designated as exposure records by 
specific occupational safely and health 
standards; and

(iii) Material safely data sheets.
(0) (i) "Employee medical record"

means a record concerning the health 
status of an employee which Is made or 
maintained by a physician, nurse, or 
other health care personnel or 
technician, including:

(A) Medical and employment 
questionnaires or histories (Including 
|oh description and occupational 
exposures);
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(B) The results of medical 

examinations [pre-employment, pre­
assignment, periodic, or episodic) and 
laboratory tests [including chest and 
other X-ray examinations ;,tken for tho 
purposes of establishing a bnse-line or 
detecting occupational illness, and all 
non-mandalcd biological monitoring);

(C) Medical opinions, diagnoses, 
progress notes, and recommendations;

(D) Descrip'jons of treatments and 
prescriptions; and

(E) Employe I medical complaints.
(ii) "Employe e medical record" does

not include me, lical information in the 
form of:

(A) Physicel specimens (e.g., blood or 
urine samples) which are routinely 
discarded as a part of normal medical 
practice:

(13) First-aid records (not including 
medical histories) if made on-site by u 
non-physician and if maintained 
separately from Ihe employers medical 
program and its records;

(C) Records concerning health 
insurance claims F maintained 
separately from the employer’s medical 
program and its records, and not 
accessible to the employer by employee 
name or other direct personal identifier 
(e.g.. social security number, payroll 
number, etc.);

' ) )  Records created solely in 
p i . , aration for litigation which are 
privileged from discovery under the 
applicable rules of procedures or 
evidence; or

(E) Records concerning voluntary 
employee assistance programs (alcohol, 
drug abuse, or personal counseling 
programs) if maintained separately from 
the employer'll medical program and its 
records.

(") "Employer" means a current 
employer, a former employer, or a 
successor employer.

(It) "Record" means any item, 
collection, or grouping of Information 
regardless of tire form or process by 
which It is maintained (e.g., paper 
document, microfiche, microfilm, X ray 
film, or automated data processing).

(0) "Specific written consent" (i) 
means a written authorization 
containing the followirfg:

(A) The name und signature of the 
employee authorizing the release or 
medical information;

(13) The dale of the written 
authorization:

(C) The name of the individual or 
organization that is authorized to 
release thu medical information;

(1)) The name of the designated 
representative (individual or 
organization) that is authorized to 
receive llie released information;

(E) A general description of the 
medical information that is authorized 
to be released;

(F) A genern! description of the 
purpose for the release of the medical 
information: and

|G) A date or condition upon which 
the written authorization will expire (if 
less than one year).

(ii) A written authorization does not 
operate to authorize the release of 
medical information not in existence on 
the date of written authorization, unless 
the release of future information is 
expressly authorized, and does not 
operate for more than one year from the 
date of written authorization.

(iii) A written authorization may he 
revoked in writing prospectively ot any 
time.

(10) "Toxic substance" means any 
chemical substance or biological agent 
(bacteria, virus, fungus, etc.) which:

(I) 1 las yielded positive evidence of an 
acute or chronic health hazaid 
(consistent with (c)(10)(iii)(A)-(F.) 
below) in testing conducted by, or 
known to, the employer;

(11) Is the subject o f a material safely 
data sheet kept by or known to Ihe 
employer indicating that the material 
may pose a hazard to human health; or

(mi) Is listed in the latest printed 
edition of Ihe National institute lor 
Occupational Safety and 1 Ioaltli 
(NIOSI I) Registry of Toxic Effects of 
Oliemical Substances (RTECS). provided 
that the substance:

(A) I las been reported to cause human 
toxxity at any dose level:

(It) Has been reported to cause cancer 
or reproductive effects in animals at any 
dose level;

(C) Has a median lethal dose (1.1)50) 
of less than 500 milligrams per kilogram 
of body weight when administered 
orally to albino rats;

(I)) Has a median lelal dose (l.l)50) of 
less Ilian 1000 milligrams per kilogram of 
body weight when admin: lured by 
continuous contact to tin: iiaru skin of 
ablnu rabbits; or

(E) 1 las a jr.zdli**! le'.u! concentration 
(I.CJiO) in air of lens than 2000 parts per 
million by volume of gas or vapor, or 
less than 20 milligrams per liter of mint, 
fume or dust when udministured to 
ulbmo rats.

(d) Preservation o f  records. (I) Unless 
a specific occupational safety and 
health standard provides a different 
period of time, each employer shall 
assure the preservation und retention of 
records as follows:

(i) Employee medical records. The 
medical record for each employee shall 
be preserved and maintained for at least 
Ihe duration of employment plus five (0) 
years, but in no event less than thirty

(30) years, from the beginning of 
employment, except that:

(A) Health insurance claims records 
maintained separately from Ihe 
employer's medical program und its 
records need not bo retained for any 
specified period:

(13) The medical records of employees 
who have worked for less than one (1) 
year for the employer need not be 
retained Scvond tho term of employment 
if they are provided to the employee 
upon the termination of employment;

(C) The medical records of employees 
in the construction industry need not be 
retained beyond the term of employment 
if they are provided to the employee 
upon the termination of employment: 
and

(U) The medical records of employees 
covered solely due to accidental toxic 
substance or physical agent exposures 
do not have to be retained for any 
specific length of tin'u

(ii) Employee exposure records. (A) 
The following employee exposure 
records shall he preserved and 
maintained for thirty (30) years;

(/) Environmental (workplace) 
monitoring results;

(.'’) Summaries of continuous read-out 
data;

(.7) Data relevant to (lie results 
obtained, including, but not limited to. 
mmie(s) of cmployce(s) monitored, dale 
and location ol the monitoring or 
measurement, and Ihe collection and 
analytical methodologies used

(13) Background du'u to environmental 
(workplace) monitoring or measuring, 
such an laboratory reports, calculations, 
worksheets, and continuous read nuts, 
shall he preserved and maintained for one 11) year.

(fJ) Material safely data sheet: ‘.hall 
be preserved • id maintained until 
replaced by a more recent copy.

(1)) Biological monitor log results 
designated as exposure records by 
specific occupational safely and health 
standards shall be preserved and 
maintained as required by the 
corresponding slandanl.

(iii) Analyses using exposure or 
medical records. Each analysis using 
exposure or median! records shall be 
preserved and maintained fe; at least 
thirty (30) yearn.

(2) Nothing in this suction is intended 
to mandate the form, manner, or process 
bv which an employer preserves a 
record no long as the information 
contained in tho record is preserve ! and 
retrievable. In the case of X-ray films, 
Appendix I) shall apply.

(e) Access to records.—(1) Cciteni. ", 
Whenever an employee or designated 
representative requests access to a
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record, Ihe employer sha'.l assure that 
access is provided in a reasonable time, 
place, and manner. If the employer 
cannot reasonably provide access to the 
record within fifteen (15) working days, 
the employer shall within the fifteen (15) 
working d a y  apprise the employee nr 
designated representative requesting the 
record of ihe reason for the delay and 
the earliest dale when tne record will he 
available.

(iij The employer may require of the 
requester only such information as 
should ho readily known to the 
requester and which may lie necessary 
lo locate or identify the records being 
requested (e.g. dates and locations 
whore the employee worked during the 
time period in question),

(iii) Whenever an employee or 
designated representative requests a 
copy of a record, the employer shall 
assure that either:

(A) A copy of tin: record is provided 
without coat to the employee nr 
representative,

(II) The necessary mechanical copying 
facilities (e.g., photocopying) are made 
available without cost to the employee 
or representative lot copying Ihe record, 
nr

(ti) The lecottl is loaned to the 
employee ni representative (ot a 
reasonable time to enable a copy to lie 
made.

(iv) In the cum: of an original X-ray, 
the employer may restrict ar.ee: s to on­
site examia ilion or make oilier suite tie 
arr angements for the temporary loan of 
the X-ray.

(v) Whenever it record lias li mn 
previously provided without cost to an 
employee or designated representative, 
the employer may charge reasonable, 
non-discrimlnalory administrative costs 
(I.e., Hearch and copying expenses bui 
not Including overhead expenses) for a 
request by the employee or designated 
representative for uilditiunal i opies of 
Ihe record, except that:

(A) An employer shall not charge for 
un Initial request for a copy ol now 
information that lies been added to a 
record which was previously provided: and

(II) An employer shall not charge for 
an Initial request by a recognized or 
certified collective bargaining agent for 
a copy ol an employee exposure record 
or an analysis using exposure or 
medical records.

(VI) Nothing in tins section is intended 
to preclude employees and collective 
bargaining agents from collectively 
bargaining to obtain act.ess to 
Information in addition to lhal available 
under ihis section.

(2) Employ re  and designated 
representative access—(i) l:int,l;v ‘o r

exposure records. Except as limited by 
paragraph (f) of this section, each 
employer shall, upon request, assure the 
access of each employee and designated 
representative to employee exposure 
records relevant to the employee. For 
the purpose of this section, an exposure 
record relevant to the employee consists 
of:

(A) A record which meusu.es or 
monitors the amour: of a toxic 
substance or harmful physical agent to 
which thu employe -- is or has been 
subjected:

(R) In the absence of such directly 
relevant records, such records of other 
employees with past or present job 
duties or working conditions related lo 
or similar lo those of the employee as 
are necessary to reasonably indicate the 
amount und naUirc of the toxic 
substances or harmful physical agents to 
which llu: employee is or has been 
subjected; and

(C) Any exposure record pertaining to 
workplaces or working conditions to 
which the employee is lining assigned or 
transferred.

(ii) Current identity information.
Ext;. ;il as limited by paragraph |f) of 
this section, lie: employer shall, upon 
request, inform each employee and 
tlesigaali:,! representative of the 
identities (chemical name, if known) of 
the toxic substances and harmful 
physical agents to which the employee 
is subjected,

(ill) Employee medical records, (A) 
Mat..', employe: shall, upon request, 
assure the access of each employee to 
employee medical records ol whim the 
employee is the subject, except as 
provided in paragraph (e)(2)Jti)(l)) of this 
nodinn.

(It) Each employer shall, upon request, 
as .are llie uc: ess ol each designate I 
repn srutatlve to the employer medical
i. coids of any employee wlio'has given 
the designated representative spet.cu: 
written consent. Appendix A to this 
set linn contains a sample form vvhi h 
may he used to establish specific 
written consent lor access to employe 
medical records.

((f) Whenever act ess to employ: e 
medic, d records is requested, a 
physician representing Ihe employer 
may ret no,mend that the employee or 
tl: signaled representative:

(/) Consult with the physician foi the 
pm poses of reviewing and discussing 
die i,-cards requested:

(..’) Accept a summary of material 
fads ami opinions in lieu of the records 
requested: or 

(.1) Accept release of the request! tl 
record.1) only lo a physician or other 
designated representative.

(13) Whenever an employee requests 
access to his or her employee medical 
records, and physician representing 
the cmplc elicyes that direct
employee , .s to information
contained in Ihe records regarding a 
specific diagnosis of a terminal illness or 
a psychiatric condition could be 
detrimental to the employee's health, the 
employer may inform the employee that 
access will only be provided to a 
designated representative of the 
employee having specific written 
consent, and deny the emplovee's 
request fur direct access In ihut 
information only. Where a designated 
representative with sp, be written 
consent requests access -o inform.ilion 
so withheld, the employer • 1 ail .issun 
the access of the design. ■ ; 
representative to this it. -ni.itma. twi n 
when it is known that the designated 
representative will give i:ie inhumation 
to Ihe employee.

(K) A physician, nurse, or other 
responsible health rare personnel 
maintaining employee medical records 
may delete from requested medical 
records the identity of a family member, 
personal friend, or fellow employee who 
has provided confidential information 
concerning an employ   health status.

(iiil Analyses usmy exposure o r 
lit. i of records. (A) Each employer 
shall, upon request, assure the. access of 
each employee and designated 
representative to each analysis using 
exposure or medical records concerning 
the employee's working conditions nr 
workplace.

(II) Whenever access is requested to 
an analysis which reports the contents 
of employee medical records by either 
direct identifier (name, address, social 
security number, payroll number, etc,) or 
l>v information winch could reasonably 
lie used under the clrcitnsliincc!) 
indirectly to identify specific employees 
(exact age. height, weight, race. sex. 
date of initial employment, job title, 
fi t ). Ihe employer "hall assure that 
personal identifiers are removed before 
eecess is provided. If the employer can 
demonstrate lhal removal of personal 
identifiers from an analysis is not 
feasible, access to the personally 
identifiable portions of the analysis 
need not be provided.

.") OSIIA access, (i) Each employer 
shall, upor: request, ami without 
deiogation of any constitutional aad 
statutory rights lhal the employer 
t bonnes to exercise, assure the prompt 
iii'ci x of reptesenlatives of ..ie 
Assistant Secretary of l.abor for 
Occupational Safety and Health to 
employee exposure und medical records 
and to analyses using exposure or
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medical records. Rules of agency 
practice and procedure governing OSHA 
access to employee medical records are 
contained in 29 CFR 1913.10.

(ii) Whenever OSHA seeks access to 
personally identifiable employee 
medical information by presenting to the 
employer a written access order 
pursuant to 29 CFR 1913.10(d), the 
employer shall prominently post a copy 
of the written access order and its 
accompanying cover letter for at least 
fifteen (Ti) working days.

(f) Trade secrets. (1) An employer 
may delete from records requested by 
an employee or designated 
representative any trade secret which 
discloses manufacturing processes, or 
discloses the percentage of a chemical 
substance in a mixture, provided the 
employee or designated representative 
is notified that information has been 
deleted on trade secret grounds.

(2) An empl: ycr may withhold the 
precise chemical name of a chemical 
only if;

(i) The employer can substantiate that 
il is a trade secret;

(ii) The cheuiir.nl is nut a carcinogen, 
mutagen, teratogen, o ra cause of 
significant irreversible damage te 
human organs or body systems for 
which there is a need to know tin: 
precise cliemir.nl name;

(iii) The chemical is identified by n 
generic chemical classification which 
would provide useful information lo u 
health professional; ami

(iv) All other inloraiatiun on the 
propel ties and effects uf Ihe chemical 
contained in the requested record is 
disclosed.

(3) 'I lie withheld information shall In* 
provided on a confidential basis to a 
treating or consulting physician who 
stales In writing (except It; an 
emergency situation) that a patient's 
health problems may be Ihe result of 
occupational exposure. The employer 
shall inform llie requesting employer or 
designated representative at Ihe lime of 
the trade secret claim lhal the withheld 
information will lie made available to 
the dealing or consulting physician on 
this basis.

(4) To Ihe extent that names of trade 
secret chemicals are disclosed, the 
employer may condition employee nnd 
designated representative access to such 
information upon acceptance of a 
reasonable confidentiality agreement. 
Thu npioomcn! may restrict use of the 
information to health purposes, prohibit 
redisciosure of tho information to

anyone not specified in the agreement 
other than a treating or consulting 
physician, and provide for compensation 
or other legally appropriate relief for 
competitive harm which may result from 
a breach of '.he agreement.

(g) Employee information. (1) Upon nn 
employee's first ordering into 
employment, and at least annually 
thereafter, each employ?? shall inform 
current employees covered by this 
section of the following;

(1) The existence, location, nnd 
availability of any locr-ds covered I j  
this section;

(ii) The person responsible for 
maintaining and providing access to 
records: and

(iii) F.aeh employee's rights of access 
to these records.

(2) Each employer shall keep a copy of 
this standard and its appendices and 
make copies readily available, upon 
request, to employees. The employer 
shall also distribute to employees any 
informational materials concerning this 
standard which are made available to 
the employer by the Assistant Secretary 
of Labor for Occupational Safely and
I leallh.

(h) T riin s fo rv f records. (1) Whenever 
an employer is ceasing lo do business, 
Ihe employer shall transfer all records 
subject to this section lo the successor 
employer. The successor employer shall 
receive and maintain these records.

(2) Whenever an employer is ceasing 
lo do business and there is no successor 
employer to receive and maintain the 
records subject lo this standard, Ihe 
employer shall notify affected current 
emploveesul their rights of access to 
records ol least throe (3) months prior lo 
the cessation ol the employer's business.

(3) Whenever an employer either is 
ceasing to do business and there Is no 
tuna lessor employer to receive and 
maintain the records, or intends to 
dispose of any records required to be 
preserved for at least thirty |33| years. 
Ihe employer shall:

(A) Transfer the records to the 
Director of Ihe National Institute for 
( Jcciipaliiinal Safety anil I lealth 
(NiOSli) it so  required by a specific 
occupational safety and health 
slumlord; or(i'll Notify the Director of NIOSI! in 
writing of the impending disposal of 
records at least three (3) months prior to 
Ihe disposal of (lie records,

(4) Where r.n employer regularly 
disposal) of records required to be 
preserved for at least thirty (30) years, 
the employer may, with at least (3)

months notice, notify tho Director of 
NIOSH on nn annual basis of the 
records intended to be disposed of in the 
coming year.

(i) Appendices. The information 
contained in Ihe appendices to this 
section is not intended, by itself, lo 
create any additional obligations not 
otherwise imposed by this section nor 
detract from any existing obligation.
Appendix A to § 1910 20
Sample Authorisation /.altar far the flr le t is r 
o f  Employer M edirn l It ••>.■> rd  tutor million To 
o Designated H rpnam tativ i

1 (full name of workcr/pnlien>|, hereby authorize (individual or organization holding Ihe medical records) to release te (individual 
or organization authorized lo receive the 
medical information), the following an die d information from my personal medical 
records: (Describe generally the information desued In be released)

I give my permission lor thin medical 
information In hr used for the following 
pm pose:

I>nt I do nut give permission for any oilier use 
nr re disclosure ot ilos information 

(Note: Several extra lines .ire provided 
below so that you can place additional 
restrictions on this millmri/.ntinii letter if you 
Want to. You may. however, leave these lines 
blank. On the other hand, you may waul lo 
(!) speedy a particular expiration dale for 
this letter (if less than one year), (.-.) den rilm 
medical Infiornalion to Ire ensiled in the 
future that y in intern) to he coveted liy tho, 
inUluaiz itie./i letter; ni ( l| de.si uhe portions 
of Ihe medical mlnrmaltnn in your records 
which you do not intend t" tar released os a 
result ol this lellei.)

Full name of Fmployeo or Legal 
Representative
Signature of Fmployeo or Legal 
Representative
Date of Signature 
Appendix II to !f 111 111.20
Microfilm  Storage of.X  liny

X-rays token fru Ihe purpose n| 
establishing a base line m detecting 
occupational Illness shall lie kept in their 
original slate or microfilmed, provided Dint:

A. The microfilm storage of .X rays shall ho 
performed under the supervision of a licensed 
radiologist who is a diplomate nf the 
American Hoard of Radiology: and 

II, For thu microfilm storage of chest X-rays 
of employees exposed to u toxic substance
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known lo cause pneumoconiosis, the 
supervising rad^'opr! shall consul! with and 
obtni- v" '1 n a l  of both •„ ’.icmsed
physi. sat of the Ameri,.™
Doard i/ *■ ■ certified in Iho
subspcclu. iy liscasc, and u "D
render ccrL .onal Institute for
Occupation :olth in
accordance». . .51.

C. After Ihe c . ....on retjuired by
pariigraph D. Appendix D, the supervising 
radiologist shall attach to the X-ray n 
summary of the interpretation of the X-ray. 
This summary shall be microfilmed along 
with the X-ray and made part of the 
employee's mcdicul record.
|FR Doc. 82IM173 Filed 7-0-82.8 IS nm|
BILLING CODE 4S10-2G-M
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Registry of Toxic Effects of Chemical Substances 
1978 Edition

INTRODUCTION

. . .absence of evidence is not ev idence  of absence. . . .*

The 1978 edi t ion of the  Regi s t ry  c f  Toxic 
Ef fec ts  of Chemica l  ouas t anc  s, formerly known 
as the  Toxic Subst ances List, is t he  seven' h 
revision p repared  in compl iance  with the 
r equ i r emen t s  of Sect ion  20(a)(6) of the 
Occupa t ional  S a fe ty  and Hea l th  Act  of 197Q 
(Public Law 91-696). The  original list was 
comple t ed  on June  28, 1971, and has been updated 
annual ly in book fo rma t .  Beginning in Oc tobe r  
1977, qua r t e r l y  revisions have been provided in 
micro f iche  (see Appendix VUI). This Regi st ry 
contains  12-1,2-17 list ings of ch emica l  subst ances:  
33,929 arc names  of d i f f e r en t  chemica ls  with 
the i r  a ssoci at ed toxi ci t y d a t a  and 90,318 a re  
synonyms. This edi t ion includes approx ima te ly  
7,500 new chemica l  compounds tha t  did not 
appea r  in the  1977 Regist ry.

S t a t i s t i c s  about  se l ec t ed  da ta  fields in the 
1 >78 Reg i s t ry  a re as follows:

Da ta  Type

Tumor igenes is  
Mutagenesis 
Te ra togenes i s  
P r imary  

I r r i ta t ion  
Human Toxic 

Ef fec t s  
Chemical  Abs t r act  

Service Reg i s t ry  
Number s 

F ede ra l  
S tanda rds 

Recommended  Standa rds 
f rom NIOSH Cr i t e r i a  
Documen ts

Number of Nut l e r  of 
Compounds Ci t a t i ons  

2,330 6,823
73 6-19
550 3,415

21,715

2,674

2,065

1,518

942

(Note tha t  as o f Ja nua ry  1979, NIOSH has 
published 96 c r i t e r i a  documen t s ,  hut some of 
these documen t s  cove r  c lasses of compounds such 
as inorganic lead, many member:, of which are 
found in the  Registry.)

•Trow IV  9f folfrn; Speculation* on the Kvolutlon ol
Human Intelligence hy Carl Sagiilli Urprotliiiftl by perintNMf'i 
of Utuulom IIouk*« Inc. Copyright O I '177 by Curl Sap,.in. <\.l 
rights rem-vcil.

The cur rent  e s t im a te  of the number  of unique 
subs t ances  for which toxi ci t y d a t a  may be 
avai labl e r emains at  app rox imate ly  100,000, The 
number  o f  subs t a nce s  and types of toxi ci t y 
info rmat ion  will be inc reased  in subsequent  
revisions o f the  Regi st ry.

The Regist ry's  purposes  a r e  many, and it 
se rves a var ie ty o f  users.  It it a single source 
documen t  for basic tox i c i ty  in fo rmat ion  and for 
o the r  data,  such as chem ica l  i den t i f ie rs  and 
info rmat ion  neces sa ry  for the p repa ra t i on  o'! 
s a f e ty  d i r ec t i ves  and haza rd  evaluat ions  for 
chemica l  subst ances.  The var ious types  of tox . 
e f f o r t s  l inked to l i t e r a tu re  c i t a t i ons  provide 
r e sea r ch e r s  and occupa t iona l  hea l th  sc ien t i s ts  
with nn in t roduc t ion  to th e  lexi cologica l  
l i t er a tu re,  making thei r own review of the toxic 
haza rds  o '  I given subs t an ce  eas i er .  By 
p resent ing  da t a  on the lowest r epo r t ed  doses that 
p ‘oduce e f f e c t s  by seve ra l  rou te s  of en try in 
var ious species, t he  Reg is t ry  furnishes valuable 
info rmat ion  to those responsible for Preparing 
s a fe ty  d a t a  sh ee t s  for chemica l  subs t ances  in the 
workplace.  Chemica l  and p roduc t ion engineer s  
can  use the R r g iC r y  to ident i fy the haza rds  which 
may ln» a ssoc i a t ed with chemica l  i n t e rmed ia t e s  In 
the developmen t of final products,  and thus can 
more  readi ly se l ec t  su b s t i t u t e s  or a l t e rn a t e  
p rocesses  which may be less hazardous.  Some 
organiza t ions,  i ncluding heal Hi agenc i es  and 
chemica l  companies , have included 'lie NIDSII 
Regist ry acces sion number s wi th the listing of 
chemica l s  in the i r  fi les to r e f e r en ce  toxici ty 
info rmat ion  a s soc i at ed  wi th those chemicals .  By 
including foreign l anguage chem ica l  names, a 
s t a r t  has been made  toward providing rapid 
ident i f ica t i on  o f subs t a nce s  p roduced in o the r  
countr ies.

In this edi t ion ol t he  Regi st ry,  the edi tors  
intend to ident ify "all known toxic subst ances"  
which may exi :t in the envi ronment  and to provide 
pe r t i nent  dat. on the  toxic e f f e c t s  from known 
doses  en t e r ing an o rganism by any route 
descr ibed. Data may be used for the eva lua t ion  of 
ch emica l  ha za rd s  in the envi ronment ,  whe the r  
they be in the  workplace,  r e c re a t i on  area, or 
living quar t er s .  Tho da t a  has been as sembled in 
acco rdance  with the  de fin i t i ons and c r i t e r i a  
p re s en t ed  below.



In o ff e r ing  this ''dit inn, llie edi tors  recognize  
its l imi ta t i on;  m achieving the goal t hat  t l v y  have 
set  for it. It does  not now include all chemica l s  
fo r which toxic e f f e c t s  have been r epor t ed,  and 
will not for some t ime. This cannot  be achieved 
wi thout  the full coope ra t i on  of llie s cient i f i c 
communi ty .  Coope ra t ion  in the form of pe rsonal  
cont r ibut ions  will b ecome inc reasing ly  impera t ive  
as the Regi s t ry b-comes more near ly comple t e .

The 'jsnnce of a subs t ance  f rom the  Regi s t ry  
docs not imply ths l  the subst ance  is non-toxic, 
and thus non-hazart lous, any more  than the 
p resence  of a subs t ance  in the Reg is t ry  ind i ca te s  
tha t  t he  subs t ance  is haza rdous  in common use. A 
subs t ance may not appea r  for a var ie ty  of reasons,
e.g., (1) the l e d  resul ts  could not be c i t ed because  
the p ro tocol  of the s tudy did not mee t  t he RTECS 
se lect ion c ri te r i a,  (2) the  subs t ance  has nol yet 
been t es ted, or (3) the subst ance  has been tes t ed 
but t ho RTECS l i t e r a tu re  search has not yet 
uncove red  the data.

The Reg i s t ry  includes subs t ances  which have 
been se l ec t ed  p r imar i ly  fo r the  toxic e f f e c t  
p roduced  by single doses, Some lethal  and some 
non-letlial.. However, the pr incipal  loxic e f f e c t  of 
some subs t ances  r esul t s  f rom exposure over a 
longer per iod of t ime, i.e., from the accumula t ion  
of a subs t ance  or i ts me tabol i t es , or f rom the 
summat i on  of cont inuing nonlethal ,  noxious insults 
which may even tua l ly  disable bas i c bodily 
funct ions. Al though these subst ances  a re  of 
concern , they may not be found in this edi t ion due 
to our p re s en t  s e l ec t i on  c r i te r ia .  However, when 
the  toxic e f f e c t  lias been descr ibed by the author 
as carcinogenic,  nooplas t i goni r,  mutagenic,  or 
t e r a togen ic ,  even though the e f f e c t  was produced 
by r e p e a t ed  exposure,  t he  toxic dose da t a  are 
r epor t ed.

It must be r eemphas i zed  that the en try  of a 
subs t ance  in the  Regi st ry does not au toma t i ca l l y  
mean  that  it must  be avoided. A l ist ing does  
mean, however, t h a t  t h e  subs t an ce  has  the 
documen ted  po ten t i a l  of being harmful  if misused, 
and ca re  musl he exe rci s ed  In p reven t  t ragic 
consequences . Thus, Ihe Reg is t ry  lists many 
subs t ances  that  no? common in everyday  life and 
are in pea r ly  every household in the Uni ted 
Stat es.  One can name a va r i e ty  of such dangerous  
subst ances! p re sc r ip t i on and non-prescr ipt ion 
drugs; food addi t ives; pes t i c ide concen t r a t e s ,  
sprays, and dusts; fungicides; herbicides; paints; 
g lazes;  dyes; b l eaches  anil o th e r  household 
cleaning agents;  alkalies; and various solvents and 
di luents.  Th" po ten t i a l  list is vir tual ly unending 
because  <he in i ra l s  have become nil i nt egra l  par t  
of our ex is t ence .

Drugs, or t he r apeu t i c  chemicals,  have been 
de l ibe ra t e ly  included in the  Regist ry if they have 
been r epo r t ed  to produce a noxious e f f ec t .  It is 
reasonable to e xpe r t  to find such subs t ances  l isted 
be cause  they have been developed for thei r  
biologic e l f e c t s .  Some drugs a c h i e v e  t he desi red 
e f f e c t  when admin i s t e r ed  in a the rapeu t i c  
quan t i t y  by suppor t i ng human physiologic act ivi ty;

o the r s  may lie, bene f ic i a l  to humans because  they 
are toxic to human pa ra s i t e s .  In any case, a 
quan t i t y  g r e a t e r  than the p re sc ribed  the r apeu t i c  
dose may cause undcs in  d toxic e f f e c t s  in 
humans. For some individuals, the normal  
the rapeu t i c  dose of a drug may p roduce toxic as 
well as the r apeu t i c  e f f ec t s .  Because drugs may 
he dangerous, our soc i e ty  has l icensed c e r t a in  
p rac t i t ioner s ,  including physicians, dent ists,  and 
pharmaci s t s ,  to handle the more po ten t  subs t ances  
int ended for human the ra p eu t i c  use. Similarly, 
o the r  people a re  ucensed, based  on special  
training, for the handl ing of pes t i c ides  in a safe  
manner .  It is wise to a ccep t  t he  d i r ec t i on  o f 
these expe r t s  in o rder  to avoid undesi rable 
consequences f rom misusing chemicals .

Othe r  toxic subs t ances  in the envi ronmen t 
have appea red  th e r e  a s a resul t  of na tu ra l  
env i ronmen ta l  r eac t ions  of wast e p roduc ts  f rom 
modern  technology, as d is t inc t  f rom the  was te  
p roduc ts  themselves, or f rom natu ra l ly  occu rr ing 
subst ances.  The p rodu c t s  c/f these r eac t ions  may 
he found in the a ir  we b re a th e  and the wa te r  we 
drink. Even though these  subs t ances  may be 
p re sent  in the envi ronmen t  ir. concen t r a t i ons  that  
are non-haz anions by themse lves , t he i r toxic 
po ten t i a l  must not be ignored, e specia l ly  when 
addi t ional  exposu re  in the  occupa t ional  or home 
envi ronment  may occur .

In general ,  t ox ic  subst ances  that  appear  in 
t i e  home and communi ty  have been  col l ec t ed,  
processed, synthes ized,  packaged , a ,i d is t r i buted 
by someone wi thin th e  workplace.  Some 
subs t ances  may be unwe lcome cohab i t an t s  of the 
work envi ronmen t .  The s a fe ty  and heal th  of 
individuals in the workplace a re  ihe pr incipal  
concerns  o f the  Occupa t io na l  Sa fe ty  and Heal th 
Act o f 1970. The  Act  add re s se s  the p roblem of 
worker  exposu re  lo all toxic subs t ances  p re sen t  in 
the workplace—not only those in the  finished 
commer c i a l  p roduc t nr in the  i n t e rm ed ia t e s  used 
in its product ion, bu t  also those which occu r  as 
was te p roduc t s  r esul t i ng from indust r i al  
processing.

Toxic i ty d a t a  i:i the l i t e r a tu re  aro 
t ransformed into Regi s t ry  fn ru . i t  using the 
c r i t e r i a  p re sen t ed  in this In t roduct ion and thu 
De ta i led File Descr ip t ion.  In most  cases  no 
a t t emp t  is made to resolve any ques t ions  about  
published data .  We rely on edi t ing provided by the 
s c i en t i f i c  rn in | n imi ty  pr ior to publ i ca t ion in the 
sc ien t i f i c  l i t er a ture.  One of the responsibi l i t ies  
o f  the RTECS Edi tor ial  Review Board, however, is 
| o  review a l imited number  of c i t a t i ons  to resolve 
any ambigui t ies.  C i t a t i ons  may be suggest ed for 
Board cons idera t ion by the  da t a  abs t r ac t o r s ,  t he  
edi tors, or tho Reg i s t ry  readership.  The  Board will 
review c i t a t i ons  for resolut ion of ambigui t i es,  but 
will not Judge the r e l a t i ve  mer i t s  of s eve ra l  
publ i ca t ions which p re sen t  ennt rnd i  ’tory d a t a  on 
the same subst ance . The Regi s t ry s t r i ve s  to 
accu ra t e ly  r e f l ec t  the l i t e r a tu r e  as il exists, 
leaving to o ther s  the p roblem of grappl ing wi th 
con t r ad i c to ry  da ta .



It is not the purpose of the Reg i s t r y  to 
q u an t i t a t e  a haza rd through the  use of the toxi c 
concen t r a t i on  or tlosa d r t ” tha t  are p re sen t ed  
wi th each subst ance .  UNDER NO 
CIRCUMSTANCE CAN THE TOXIC DOSE 
VALUES PRESENTED WITH THESE CHEMICAL 
SUBSTANCES BE CONSIDERED DEFINITIVE 
VALUES FOR DESCRIBING SAFE VERSUS TOXIC 
DOSES e-q r  HUMAN EXPOSURE.
Concen t r a t i ons  of chemica l  subs t ances  in the 
work envi ronmen t which may be safely to l e r a t ed  
can be de t e rmined  only by a c r i t i ca l  evaluat ion  of 
all avai labl e pe r t i nen t  d a t a  by expe r i enced  
invest i gators,  da t a  th a t  include but a re  not 
l imi t ed to that  l isted in this Regi st ry.

It is impor t ant  to note the  signi f i cant  
d i f f e r ence be tween  c lassifying tox ic i t y r epo r t s  
and evaluat ing the  po ten t i a l  o f a chemica l  to 
produce tumorigenic, mu tagenic,  or t e r a togen ic  
e f f e c t s  in humans.  In classi fying repo rt s ,  the 
edi tors  of RTECS apply the t echnica l  c r i t e r i a  
spec if i ed  in the De ta i led File Descr ipt ion to each  
r epo t t  to allow ex t r ac t i on  of d a t a  on a consi stent  
basis. The eva luat ion  o f a subst ance' s toxic 
po ten t i a l  is much more di f f i cul t  and requ i r es  the 
col lect ion, review, and analysis of aU_ ge rmane  
studies.  The evidence  mus t be c o r r e l a t e d  a rd  
judged by such p a rame t e r s  as app rop r i a t enes s  of 
the study to tho decision process, r e l a t i onship of 
the  study design (e.g., animal  model, rout e,  and 
dose levels) to p redi ct ion of human response, the  
ba l ance  o f posi t ive and nega t ive  studies, pur i t y of 
the subst ance  t es ted, e t c.  The Reg i s t ry  make s  no 
a t t emp t  to pe r fo rm such a comprehensive a n a l y s t .

A c r i t i ca l  eva luat ion  o f the haza rd  o I a 
chemica l  in the  workp lace  or envi ronment  
involves much more than a de t e rm ina t io n  of its 
toxic potency,  no m a t t e r  how complex  th a t  
de t e rm ina t io n  may be. A hazard evaluat ion  must  
include such a de t e rmina t ion ,  of course, but toxic 
po tency  and degree  of haza rd  a re  not 
synonymous. Ident i fying and defining the haza rd  
o f a chemica l  must  also include, among o the r  
factor s,  the evaluat ion  o f the amount  and dura t ion  
o f exposure, t he physical  c h a r ac t e r i s t i c s  r .  t he 
subst ance , the physical condi t i ons  unde'  which 
exposure occurs, and the  e v a ’ .i.,n o t 
i nt e r ac t ions  with o the r  subs t ances  t ’ .. may lie 
p re sent .  All of t hese  f ac tor s  may s igni f i cant ly 
a l t e r  the toxi c po tency  o f a subs t ance  which, in 
turn, may a l t e r  the heal th  of the person exposed.

The Na tional  In s t i t u t e  for Occupat ional  
Sa fe ty  and Heal th, under i ts c r i t e r i a  deve lopment  
program, conduc t s  c r i t i c a l  revi ews  of 
occupa t iona l  hazards.  Tho resul t i ng c r i t e r i a  
documen t  for a pa r t i cu l a r  haza rd  provides a 
det a i led r a t iona le  for the s tanda rd  r ecommended  
by NIOSH to bn used by the  Depar t  /lent c f  Labor, 
Occupat ional  Sa fe ty  and Heal th Admini s t r a t ion 
(OSIIA) as a basis for a s tanda rd.  A desc r ip t ion o f 
the c r i t e r i a  document  p rog ram and r e l a t ed  NIOSH 
act ivi t ie s  appea r s  in Appendix I.

The permiss ibl e exposure levels of haza rdous  
subs t ances  which have been  adop ted liy OSHA to 
provide a safe, heal th fu l  work envi ronment  for all

pe rsons a re  c i t ed  in this Regi st ry under the 
approp r i a t e  compound. These  s t anda rds  may be 
fo rmula t ed  by. the  Depa r tmen t  of Labor on its own 
ini t ia t ive, in response to r ec ommenda t ions  of the 
NIOSH c r i t e r i a  documen ta t i o n  p rogram, or as a 
resul t  of the S tandards  Comple t ion  Program.  
Approximately 500 such s t anda rds  have been 

■mulgnted in Pa r t  1910, as amended, of T i t le  29 
of the  Code of Federa l  Regula t ions (29 CFR 
1910). They may also be found in the Federa l  
Reg i s t e r, Volume 39, Numbe r  125, June 27, 1974.

Sect ion 20(a)(6) o f the Occupa t iona l  Sa fe ty  
and Heal th  Act of 1970 d i r e c t s  t hat  t he  Sec r e t a ry  
o f Heal th, Educat ion, and Welfare "...shall 
de t e rm in e  fol lowing a w r i t t e n  reques t  by any 
employe r or au thor i zed r ep re se n ta t i v e  of 
employees . . .whethe r  any subst ance normal ly  found 
in the place of employmen t  has po tent ia l l y toxic 
e f f e c t s  in such conc en t r a t i o ns  as used or 
found...." NIOSH responds  to this l egis la t ive 
manda te  liy means  of a Heal th  Hazard Evaluation, 
as speci f ied in 4 2 CFR 85, fi rst  published in the 
F e d e r a l Re g i s t e r , Volume 37, Number 215, pages 
23639 through 23642, November  7, 1972. A Heal th 
Haza rd  Evaluat ion reques t  will s ecu re  the 
a ss is tance  of NIOSH in de t e rmin ing  the s a fe ty  of 
a subs t ance us rd  in a spec if i c occupa t ional  
envi ronmen t .  Both the  Fede ra l  Reg i s t e r  
r e f e r e nc e  and the forms  to he used appe a r  in 
Appendix IV.

To assist both employer s  and workers  in 
a t t a in ing  safe  occupat ional  envi ronmen ts , NIOSH 
has p repa red  a se ri es  o f Hea l th  and Sa fe ty  Gu ides 
and Employee Good P ra c t i c e s  Manuals, A listing 
o f  the t i t les in each se r i es  and a b ri ef  desc r ip t ion 
of the i r  con te n t s  a ppea r  in Appendix ID.

The edi to rs  reques t  and will app re c i a t e  
a s s i s t ance  f rom rep r e sen ta t i v es  of the  indust r ial , 
academic ,  and gove r nmen ta l  c ommun i t i e s  in 
supplying da t a  for this Regist ry.  Such a ss is tance  
may he o f f e r ed  in the  form of r ep r in t s  of
sc i en t i f  . publ icat ions, t echn ical  d a t a  sheet s,  
sa le s or p romotiona l  ma ter i a l ,  o the r  publicly 
avai labl e r e f e r enc e  ma ter i a l ,  and da t a  p re sen t ed  
on unpubl ished studies. All ma te r i a l  r ece ived will 
he cons idered in tin; public domain and a s such 
may he made  avai labl e to any pe rsons or
organizat ions.  Da ta  published in tin- Regi s t ry  will 
he se l ec t ed  according lo the c r i t e r i a  p re sen t ed  
herein. Iden t i f i ca t i on  of e rro rs  in the file is also 
sol ici ted, as a re  any gene ral  commen t s  or 
r ecommendat ions .  Those who have con t r ibu t ed  to 
this year's publ i ca t ion a re  l isted in the
Acknowledgment s.  All co r r espondence  sluic'd he 
addres sed to:

The Edi tor
Reg is t ry of Toxic Ef fec t s  of Chemical  

Subs tances 
Na t ional  In s t i t u t e  for Occupa t iona l  

Sa fe ty  and Heal th 
4676 Columbia Parkway 
Cincinnat i , Ohio 45226 
Telephone! (513) 684-8317
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DETAILED FILE DESCRIPTION

SELECTION

1. Subs tances Included--For the purpose of 
this publicat ion, the  phrase "al l known toxic 
subs t ances "  is i n t e rp re t e d  by the edi tors  to mean 
all mined, manufac tu red ,  p rocessed,  synthes ized, 
and natu ra l ly  occu rr ing inorganic and organic 
compounds.  The list o f  subs t ances  includes drugs, 
food addit ives, p re se rva t ives ,  ores, pest icides, 
dyes, de te rgen ts ,  lubr icants ,  soaps, plast ics, 
e x t r a c t s  from plant and animal  sources, plant s and 
animal s  which a re  toxi c by con t a c t  or 
consumpt ion, and indust r i al  i n t e rmed i a t e s  and 
wa s t e  p roduc ts  f rom p roduc t ion p rocesses.  Some 
0 1  the informat ion  in the file thus r e f er s  to 
ma t e r i a l s  whose composi t i on  is not p e r f ec t ly  
known. The chemica l  subs t ances  included in this 
list a re  assumed to exhibi t  t he  r epo rt ed toxi c 
e f f e c t  in thei r  pure s t a t e  unless otherwise noted.  
However, even in the case  of a supposedly "pure" 
subst ance,  there is usual ly some deg ree  of 
u nce r t a i n ty  as to its e x ac t  composi t ion and the 
impur i t i e s  which may be p re sen t .  This possibi l i ty 
mus t  be considered in a t t emp t i n g  to in t e rp re t  the 
d a t a  p re sen t ed  since the toxic e f f ec t s  observed 
could in some cases he caused by a  contaminan t .

2. Subs tances Excluded— Excluded from the 
Reg is t ry arc t rade n ame p roduc ts  r ep resent ing 
compounded  or formula t ed  p rop r i e t a ry  mix tu res  
avai labl e  as commer c i a l  ). roducts.  Those 
exclus ions are neces sary  be cause  of d if f icu l t i es  in 
assessing the  cont r ibu t ion  of each componen t  of a 
m ix tu re  to that subst ance' s t oxi ci t y and because a 
product ' s formulat ion is o f t en  changed by varying 
the component s, t he i r  concen t r a t i on ,  o r the pur i ty 
of the  ingredients.  Comme rc i a l  p roduct  t rade 
n ames  are included, however , when they r epresent  
a single act ive  chemica l  en t i t y  or a well-defined 
mix tu re  of r e l a t i vely  cons t an t  composi t ion.  
Rad ioac t ive  subs t ances  a r e  included hut t he 
e f f e c t  repo r t ed is the chemica l ly  p roduced e f f e c t  
r a t h e r  than the radi at ion  e f f ec t .

FORMAT

This edi t ion of the Reg i s t ry  l ists all subst ance  
p r ime  names  and synonyms in the  file in 
a lphabe t i ca l  order, ignoring special  c h a r ac t e r s  
such as numerals,  Gree k  l e t te rs ,  and p re f ixes  
indi cat ing subs t i t uen t  locat ions, and 
s t e r eo chem ica l  or o th e r  s t ruc tu ra l  tea'., - s. 
These  componen t s  a re  t aken  into account  for 
s econdary order ing in a scending  a lphabet ica l  and 
numer i ca l  order.

Each subst ance  p r ime name  is ident i f ied by a 
unique nine-posit ion RTECS acces sion number  
(twe l e t t e r s  and seven numerals) which var i es 
d i r ec t l y  with the a lphabe t i c  sequence  of the p r ime

name, so that toluene, for example, has  a higher 
number  than benzene.  Each synonym is 
cros s-referenced to i ts appropr ia te  p r ime name 
access ion number .  The acces sion  number  is 
simply an ident if ier  assigned a lphabet ical l y to 
eacii subst ance  in the  Regi st ry.  It is not 
i nt ent ional ly r e l a ted  to the compound's toxi ci t y or 
s t ruc ture,  al though compounds with a lphabet ical l y 
s imilar names  and, in some cases the refore , 
s imilar s t ruc tu re s  are grouped together .  For each 
p r ime name access ion number the following dat a 
are provided when avai lable:  t he subst ance p rime 
name; a descr ip t ion of the  subst ance  (where 
ne essary); synonymous names;  CAS number; 
molecular  formula; mo lecu lar  weight; p r imary  
i r r i t a t i on  and toxic dose da t a  with r e f er ences;  and 
c i t a t i ons  to aqua t i c  tox ic i t y rat ings, to 1ARC 
reviews, to ACGIH Threshold Limit Values, to 
toxicological  reviews, to exis t ing fede ra l  
s tandards, to th e  3 IOSH c r i t e r i a  documen t  
p rog ram for r ecommended  standards, and to tho 
Na tional  Cance r  Ins t i t ute ' s Carcinogenes is  Tes t ing 
P rogram.  Refe r enc e  CODEN abbrevia t i ons  and 
the i r  r espec t ive  t i t le s  di e l isted un lor 
Bibliographic Refe rences .  A summary  of s t ar . l a rd 
abbreviat i ons  is l ocat ed  on the  inside hack cover .  
Sample da t a  r ecords a rc  shown in Figur-s 1, 2, and
3.

1. Substance P r ime  Name. The p rime name 
of each  subst ance  in the  Regi st ry is der ived from 
the nomencla ture used by the Amer i can  Chemica l  
Society's Chemical  Ab s t r ac t s  Servi ce (CAS) in the 
8th Co l l ec t i ve  Index of Chemica l  Abst ract s ,  which 
is in the inver ted form.  Tho names are modif ied 
by NIOSH for c e r t a i n  subs t ances  to provide 
convenience to the user  in grouping subs t ances  of 
s imilar occupa tional  per t inence,  such as meta l l i c  
salts. With each subs t ance  p rime name, Ihe 
r eade r  will find the comple t e  l ist ing of the 
a ssoci at ed  data.

Some entr ies, however, appea r  under the 
chemical  or desc r ip t ive names used in the sou rce 
ma te r i a l  froin which the toxic da t a  were 
obta ined.  This is pa r t i cu la r ly  t rue  for those 
subs t ances  for which some aspec ts  of thei r  
composi t ion a re  in quest ion, such as plant or 
animal  ext r ac ts .  These p r ime name s  are 
accompanied by a br i ef descr ip t ion or def ini t ion 
("DEP") lug the source of the subst ance, a 
gene ra l  s t a t emen t  of cons t i t uen ts ,  or o the r  
pe r t inent  informat ion, and the ("ODEN c i t a t i o n  of 
the r e f e r ence  that  conta ined the def ini t ion.

2. The Chemica l  Ab s t r ac t s  Se rvi ce  Regi s t ry 
Number  ("CAS") is a numer i c  designat ion assigned 
by the Amer i can  Chemica l  Society's Chemica l  
Abs t r a c t s  Servi ce anil uniquely ident if ies  a 
spec if i c chemical  compound. This en try  al lows 
one to conclusively ident i fy a subst ance rega rd les s 
of  the name or naming sys tem used.
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A A i m i l l  R TECSIUM

-CAS 9999 99 9 MW 3S7 t MOlfM  C R r S T ^

SYN NIOSHRTECSIUM * RTECS (DOT) * RTECSl/.M <F»enchl * Ti>l

© - •

© -

IRDS: sknhmn 5%/lM nse MOD
sknrb l 10 mg/24H open MID 
eye-rbt 20 mg

^ 7 ^ —► TXDS: o r lhmn LDlo:240 rsg/kg
ihl-hrnn TClo:4000 mg/m3/7M TFX:CNS
orl-ral LD50 800 mg/kg
or lro l  TDlo:70 gm/kg/78WI TFXNEO
ihl rol TClo:100 ppm/7H/(6-I5D prcq) TFX:TER
ivrvmus IDLo: 1800 mg/kg

AQTX: AQUATIC TOXICITY RATING: Tlm96:100 10 pprh

(jO)-*- REVIEW: CARCINOGENIC DETERMINATION:ANIMAL SUSPECTED 
REVIEW: THRESHOLD LIMIT VALUEair:50 ppm 
REVIEW: TOXICOLOGY REVIEW

(TT)-*- REGS: OSHA STANDARD aicTWA 50 ppm (SCP )
DOT ORM A, LABEl:NONE

•CRIT DOZ- OCCUPATIONAL EXPOSURE TO RTECSIUM recin 
sld aP:TWA 10 ppm

© ♦ JAMAAP 135.1920.68 
AMIHBC 10,61,54 
AMIHBC 10,61,54

32ZWAA 8,275,74 
AHBAAM 116,131,36 
MafJVR 26 Apr 76 
NTIS' * ADP00 000 
TXAPA9 28.442,74 
JNCIAM 5,251,45

WQCHM* 2,-,74,

IARC’ * 1,61,72 
DTLVS* 3,30,71 
PLMJAP 6(1),160,75

FERE AC 39,23540,74 
FEREAC 41,15988,76

NTIS* *

■STATUS: SELECTED BY NCI FOR CARCINOGENESIS BIOASSAY AS OF SEPT 1978

A. RTECS Accession Number, a sequence number assigned lo ccicli substance. See Formal.
1. Substance Prime Name. See I in lent
2. Chemical Abstract- Service Registry Number Sec 2 in text
3. Molecnloi Weight of this substance. See 3 in text
4. Molecular or Elemcnlol Formula ol this substance Seo 4 111 text
5. Synonyms, common names, t rade  names, and  other chemical names. See 5 in text.
6. Skin and  Eye Irritation Data. See 6 in text; also see Figure 2
7. Toxicity Data See 7 in text; also see Figure 3
8. CODI.N, an  acronym lor the reference Irom v.hich Ihe d a ta  were abstracted

See 8 in text; also see Figures 2 and  3
9. Aquatic toxicity Raling See 9 in text
10. Reviesv ol this subslance See 10 in text
11. Standards ond Regulations lor this substance p romulga ted by cr Federal agency See II  in text
12. A Criteria Documonl supporting a recommended s tanda rd  has been published by NIOSH See I? in text.
13 Current status ol NCI Carcinogenesis Bioossay Program lor this subslance. See 13 in text.

FIGURE 1. AN EXAMPLE OF A TYPICAL SUBSTANCE ENTRY IN THE 
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IRDS: skn-rbt 10 m g / 2 4 H  o p e n  M L D A M I H B C  10,61,54

(8 a) (8 c)

6. An a c r o n ym  which  s t a n d s  fo r " I r r i t a t i o n  D o s e . "
6a.  This is a n  a b b r e v i a t i o n  for t h e  t i ssue  u p o n  wh i ch  t h e  i r r i t a t i on  t es t  w a s  c o n d u c t e d ,  e i t h e r  skin (skn) o r  e y e s  (eye).
6b.  This is a n  a b b r e v i a t i o n  for t h e  t es t  s p ec i e s .  S e e  T a b l e  II fo r  o t h e r  s p e c i e s  l i s ted  in t h e  Regi st ry.
6c. This is t h e  a m o u n t  of s u b s t a n c e  u s e d  in t h e  t e s t  fo r  wh ic h  r esu l t s  a .  s p o r t e d ,  a n d  m a y  c o n t a i n  i n f o rm a t i o n  a b o u t  d u r a t i o n  of e x p o s u r e  if 

d i f f e r e n t  f rom t h e  s t a n d a r d  t ime  of 72 hour s .
6d. This is a  d e s c r i p t o r  to i n d i c a t e  d i f f e r e n c e s  in t h e  tes t  c o nd i t i o n s  f r om t h e  s t a n d a r d  p ro to co l .  Thus, " o p e n "  is u s e d  wi th skin i r r i t a t i on  d a t a  to 

i n d i c a t e  a n  o p e n  D r a i z e  test . O t h e r  d e s c r i p t o r s  a r e  “im m , "  " n s e , "  a n d  “m s . "
6e.  This is a n  a b b r e v i a t i o n  to i n d i c a t e  t h e  se v e r i t y  of t h e  i i r i t a t i o n  r e s p o n s e  a s  r e p o r t e d  in t h e  r e f e r e n c e :  mi ld (MLD), m o d e r a t e  (MOD), o r 

s e v e r e  (SEV).
8. This is t h e  CODEN  d e n o t i n g  t h e  r e f e r e n c e  f r om  wh i ch  t h e  i r r i t a t i on  d a t a  w e r e  d e r i v e d .  The  c o m p l e t e  c i t a t i o n  for this CO DEN  is l is ted 

u n d e r  B ib l io g ra ph ic  R e f e r e n c e s .
8a.  The  v o l um e  n u m b e r  of t h e  r e f e r e n c e .
8b  The p a g e  n u m b e r  o n  wh ich  t h e  r e f e r e n c e  s tar ts .
8c. The last  two  d ig i t s  of t h e  y e a r  of p u b l i c a t i o n ,  e .g . ,  j A = 1954.

F I G U R E  2 .  A  T Y P I C A L  P R I M A R Y  I R R I T A T I O N  L I N E  F R O M  T H E  

R E G I S T R Y  O F  T O X I C  E F F E C T S  O F  C H E M I C A L  S U B S T A N C E S

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



TXDS: orl-rat TDLo:70 g m / k g / 7 8 W - l  T F X : N E O  NTIS** A D 9 0 0 - 0 C 0

(7£

7. An a c r o n y m  which  s t a n d s  fo r "Toxic D o s e . "
7a.  This is a n  a b b r e v i a t i o n  for t h e  r o u t e  o f a d m i n i s t r a t i o n  o r en t ry .  S e e  T a b l e  I for o t h e r  r o u t e s  l is ted in t h e  Regi s t ry.
7b. This is a n  a b b r e v i a t i o n  for t h e  test  s p ec i e s .  S e e  T a b l e  II f o r  o t h e r  s p e c i e s  l i s ted  in t h e  Regi st ry.
7c. This is t h e  t yp e  o f  d o s e  r e p o r t e d .  S e e  7c in text .
7d. This is t h e  d o s e  t h a t  c a u s e d  t h e  toxic e f f ec t .  S e e  7-, 7e, a n d  7f in t ext .
7 c .  The  first p a r t  of  this no t a t i o n ,  "TFX," is a n  a c r o n y m  wh ich  s t a n d s  for "Toxic Ef fec t s . "  The  l as t  p a r t  of this n o t a t i o n  r e f e r s  to t h e  t y p e

e f f e c t  c a u s e d  by  t h e  a d m i n i s t e r e d  d o s e .  S e e  7g in text .
8, This is t h e  CO DEN  d e n o t i n g  t h e  r e f e r e n c e  f r om which  t h e  toxi c d a t a  w e r e  d e r i v e d .  The c o m p l e t e  c i t a t i o n  fo r this CO D EN  is h t e d  u n d  

B i b l i o g ra ph ic  R e f e r e n c e s .
8a .  The  r e p o r t  n u m b e r  of t h e  r e f e r e n c e .

F I G U R E  3 .  A  T Y P I C A L  T O X I C  D O S E  L I N E  F R O M  T H E  R E G I S T R Y  

O F  T O X I C  E F F E C T S  O F  C H E M I C A L  S U B S T A N C E S

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



3. Molecular  Weight ("MW") is ca l c u l a t ed  
f rom the molecu lar  formula.

4. Molecular  Formula  ("MOLFM") des igna t es  
the  e l emen ta l  compos it ion of the subst ance  and is 
s t r u c tu re d  accord ing to the  Hill Sys tem (see
Jou rna l  of t he Amer i can  Chemical  SocictVi 22(8): 
478-494, 1900) in which carbon and hydrogen (if 
present) are l is ted first, fol lowed by the  o the r
e l emen ta l  symbols in a lphabet ica l  order.  The  
fo rmula for compounds  tha t  do not con ta in  carbon 
are  o rde red  s t r i c t l y  a lphabe t i ca l l y by e l emen t  
symbol.  The formula  is obta ined f rom one of the 
c i t ed r e f e r e nce s  or a chemica l  r e f e r en ce  text , or 
de r ived  f rom the name of the subst ance.

5. Synonyms ("SYN") for the  subs t ance p r ime 
n ame  a re  l isted a lphabe t i ca l l y accord ing to the 
ru l e  descr ibed  under "FORMAT." Synonyms
include o the r  chemica l  names, t rade names,
common  or gene r i c  names , fore ign names  
(language), or codes, and a re  s ep a r a t e d  by 
as ter i sks.  Some synonyms consis t  in whole o r in 
p a r t  of r eg i s t e r ed  t rademarks .  Those t r a demark s  
are no t  i dent if ied as such in the  RTECS file 
be cause  o f l imi t a t i ons  in the  compu te r  and 
photocomposi t i on  c h a r a c t e r  s e t s  used to p roduce  
the Regi s t ry.  The edi to rs  a re  aware  of the 
p rob lem of t r ad ema rks  becoming  gene r i c  t rade  
names  through common usage. While the Reg i s t ry  
does not p re sen t ly  have a mechan i sm for not ing 
t rademarks ,  t he lack of the approp r i a t e  r eg i s t e r ed  
t r a demark  symbol does no' imply th a t  the 
t r a d ema rk s  con ta ined he re in  a re  cons idered 
gene r i c  synonyms by NIOSH.

6. Skin and Eye I r r i t a t i on D a ta  (see F igu re
2). All p r imary i r r i t a t i on  d a t a  follow the heade r  
"IRDS." Each da t a  line includes, in sequence,  the 
t issue t e s t ed  (skin or eye); the spec ies  of animal  
t es t ed ;  the tot a l  dose a.nl where appl icable, t he  
dura t ion  of exposure ; for skin t e s t s  only, whe the r  
open or occlusive; an in t e rp r e t a t i o n  of the  
i r r i t a t i on  response seve r i t y  when noted by the 
au thor;  and the r e f e r ence  f rom which the  da t a  
were  ex t r a c t e d .  Only pos it ive  i r r i t a t i on  test  
r e su l t s  are included in the Regi st ry.

Subs tances tha t  a r e  appl ied topical ly to the  
skin or to the mucous  membranes  can el ici t  e i t h e r
(a) sys t emic  e f f e c t s  of an acu te  or chronic na tu re  
or (b) local  e f f ec t s ,  more  proper ly t e rmed  
"p r ima ry  i r r i t a t i on . "  A p r imary  i r r i t an t  is a 
subs t ance  that , if present  in suff ic ient  quan t i t y  
for a suf f ic i en t  periotl of t ime, will product* a 
non-allergic, Inf l ammato ry  r ea c t ion  of the skin i t  
of t h e  mucous ir. Mnbrane at t he  si te of con tac t .  
P r ima r y  i r r i t an t s  a re  fu r the r  l imited by the 
ed i to rs  to those subs t ances  tha t  a r e  not 
corros ive.  Hence, c onc en t r a t e d  sulfur ic ac id ir. 
not c lass i f ied as a p r ima ry  i r r i t an t .

a. P r ima ry  Skin I r r i ta t ion.  In expe r imen ta l  
animals,  a p r imary  skin i r r i t an t  is def ined  as a 
chem ica l  subs t ance  tha t  p roduces an i r r i t an t  
r e sponse  on first exposure in a ma jor i ty  o f  the

t es t  subjects.  However, in some  ins t ances  
compounds  ac t  more  subt ly  and r equi re  e i t h e r  
r e p e a t ed  con t a c t  or special  envi ronmen ta l  
condi t i ons (humidity, t emper a tu re ,  occlusion, etc.) 
to p roduce  a response.

The most s tanda rd animal  i r r i t a t i on  t es t  is 
t he  Drai zc p rocedure  (J ou r n a l of Pha rmacology  
and Expe r imen ta l  Th e ra peu t i c s , 82: 377-419,
1944). This p rocedure  has  been  mod i f i ed and 
adop ted  as a r egu la to ry  t es t  by the Consumer  
P roduc t  S a fe ty  Commiss ion (CPSC) in 16 CFR 
5500.41 (formerly 21 CFR 191.11). In this t es t  a 
known amoun t  (0.5 ml of a liquid or 0.5 gm of a 
solid or semisol.id) of the t es t  subs t ance is 
i nt roduced  under a one square inch gauze  pa tch.  
The pa t ch  is applied to the skin (clipped f ree of 
hair) of twelve albino rabbi ts .  Six r abbi t s  are 
t e s t ed  with in t ac t  skin and six with ab raded skin. 
The abras ions a re  minor incisions made  through 
the s t r a tum  corneum, bu t  a re  not suf f ic ient ly 
deep to dis turb the de rmis  or to p roduce  bleeding. 
The pa t ch  is s ecu red  in place with adhesive  tape, 
and th e  en t i r e  t runk of the animal  is wrapped  with 
an impervious m .terial, such as rubbe r i zed  cloth, 
fo r a 24-hour period.  The animal  is immobi l i zed  
during exposure.  Af t e r  24 hours the p a t c hes  are 
r emoved  and the resul t i ng reac t ion ev a lu a t e d  for 
e ry t hema,  eschar,  and e d ema  forma t ion .  The 
r eac t ion  is again scored at t he  end of 72 hours  (48 
hours  a f t e r  t he  ini t ial  reading), and the  two 
readings are averaged .  A subs t ance  producing any 
degree  of posi t ive r eac t ion  is c i ted in the Reg i s t ry  
as an i r r i t an t .

As the modified Drai zc  p rocedure  desc r ibed 
above has b e come the  s tanda rd  t es t  spec i f ied by 
the  U.S. governmen t,  near ly all of t he  p r imary  
skin i r r i t a t i on  da t a  e i t h e r  s t r ic t ly  adhe re s  to the 
t es t  p ro tocol  or involves only simple mod i f i ca t i ons  
to it. When test  p rocedures otle'r t han those 
desc r ibed above a re  r epo r t ed  in the  l i t e r a ture,  
app rop r i a t e  codes a re  included in the  d a t a  line to 
ind icat e those deviations.

The  most  common modi f i cat ion is the lack of 
occlusion of the  lest  pa tch , so tha t  t he  t r e a t e d  
a re a  is left open to the a tmosphe re .  In such cases 
the  no ta t i on  "open" appea r s  in the  i r r i t a t i on  d a t a  
line. Anothe r f requent  modi f i ca t ion involves 
whole arm or whole body immers ion  i i i  the t es t  
subs t ance  or, more  commonly, in a d i lu t e aqueous  
solut ion of the tes t  subst ance .  This type of test  is 
o f t en  conduc ted  on soap and d e t e rg en t  solutions. 
Immersion da t a  a re  ident if ied by the  abbrev ia t i on  
" imm" in the d a t a  line.

The dose r epo rt ed  is based first on tho lowest 
dose producing an I r r i tan t e f f e c t  and second on 
the l a t es t  study published. The dose is expres sed 
a s follows:

(I) Single appl ica t ion by the modif ied Dr.iize 
p rocedure  is i ndi cat ed by only a dose amoun t.  If 
no exposure t ime is given, then  the d a t a  a re  for 
the  s t anda rd  72-hour t est .  For t es t  t imes  o the r  
than 72 hours, t he dose d a t a  is given in mg (or an 
app rop r i a t e  unit)/duration of exposure, e.g., 10
mg/2411.



• Zl Mult iple appl i ca t i ons involve 
admini s t r a t i on of the  dose in divided por t ions 
appl ied periodical ly. The tot a l  ilor.e o f l es t  
subs t ance  ir. exp re s sed  in mp, (or an app rop r i a t e  
uni t l/durat inn of exposure, wi th tho s y m b o l  "I" 
i ndi cat ing in t e rm i t t en t  exposure, e.g., 5 mg/Ml-I.

The me thod  of tes t ing subs t ances  for p r imary  
skin i r r i t a t i on  given in the  Code  of Fede ra l  
Regula t ions  does not include an in t e rp re t a t i on  of 
the response. However, some autho rs  do include a 
subject ive r a t ing o f  the i r r i t a t i on  observed.  If 
such a seve r i t y r a t i ng  is given, il is inc luded in the  
da t a  line as mild ("MLD"), mod e r a t e  ("MOD"), or 
seve re  ("SEV"), The  Draize p roc edu re  employs  a 
ra t ing  scheme which is inc luded here for 
informat ional  pu rposes  only, s ince o the r  
r e sea rche r s  may not ca t ego r i ze  i r r i t a t i on  response 
in this manner.

Ca tego r y  Code Skin Reac t io n

Mild MLD Well def ined  e r y t h ema  and
fl ight ed ema  (edges of area 
well def ined  by def ini t e 
raising)

Moderat e  MOD Moderat e to severe
e ry t h ema  and modera te
e d ema  (area raises
app rox imate ly  1 mm)

Severe SEV Severe e r y t h em a  (hen
redness) to sl ight cscha- 
fo rma t ion  (injuries in dcpthl
and seve re  e d ema  (raised
more than 1 mtn and 
extend ing beyond a rea  of
exposure)

h. P r imary  Eye I r ri tat ion.  In expe r imen t ;  I 
animals, a p r ima ry  eye  i r r i tan t  is def ined  as a 
chemica l  subs t ance  tha t  p roduces an i r r i t ant  
response in the  t es t  subjec t  on first exposu re .  Eye 
i rr i t a t i on  study p rocedures developed by Diai ze  
have been modif ied and adop ted as a r egula to ry  
test  liy CPSC in 16 CFR 1500.12. In !b s 
p rocedure,  a known amount  ol the t es t  mater i i . l  
(0.1 ml of a liigiid or 100 mg of a solid or paste) s 
placed in me eye o f each of six a lb i i o  rabbi ts ;  the 
o the r  eyr r emains un tr ea t ed ,  serving as  a control .  
The "ye* are not washed a f t e r  i ns t i l la t ion and are 
examined at 2-1, 48, and 7 2 hours for ocul. r 
reac t ion.  Af te r t he  r ecording of ocu la r  r e a c t i rn  
at 24 hours, any or all eyes  may hi1 fur ther  
examined fol lowing the  app l i ca t ion  of 
fli»oresc«in. Any or all eyes may also he washed 
with i sodium chlor ide solut ion (U.K.P. or 
equivalent) a f t e r  tho 24-hour r eac t ion  has bet n 
recorded.

A tes t  is s cored posi t ive if any of tit* 
fol lowing e f f o r t s  a re  observed: (1) u lce ra t ion
(besides fine stippling); (2) opac i ty  of the cornea 
(other than slight (lulling of norma l luster): (1) 
inf l ammat ion of the iris (other than a slight 
deepening of the rugae  or c i r cumcor nea l  i nj ect ion 
of the blood vessel); (4) swell ing of Pie 
conjunct iva  (excluding the cornea and iris) wi th

"ver s ion of the eyelid; or (5) a d if fu se  cr imson-red 
color  wi th  individual vessels  not c lear ly  
ident if iable .  A suVistanrr is an eye  i r r i t an t  if four 
of six r abbi t s  score posi t ive.  Il is cons idered  a 
nouir r i tant  if none or only one of six an ima l s  
exhibi t s  i rr i ta t i on , if i n t e rm ed i a t e  r e sul t s  arc 
obta ined,  the  t es t  is p e r fo rmed  again. For the 
purpose of RTECS, s ub s t a nce s  p roducing any 
deg r ee  o f  i rr i ta t i on  in the eye  are ident i f ied in the 
Reg is t ry  as i r r i t ant s .  When an au tho r  has 
des igna ted  a subst ance  a s c i t he r  a mild, mode ra t e,  
or s eve re  eye i r r i t an t ,  this designat ion  is also 
repor ted .

The dose r epo r t ed  is based fi rst  on the lowest  
dose producing an i r r i t an t  e f f e c t  and second  on 
the l at est  study published. Single and mul t i ple 
appl i ca t i ons a re  indi cat ed as descr ibed .-bove 
under "P r ima ry  Skin I r r ' t a t i on . "  Test  t imes  o the r  
than  72 hours are notev' ir, t he  dose. All eye  
i r r i t an t  t es t  exposu re s a r e  a s sumed to be 
cont inuous, unless the  r e f e r e n c e  s t a t e s  th a t  the 
eyes  were  wasned a f t e r  i ns t i l lat ion.  In this case, 
the no ta t ion  "rns" (ri* 1) is inc luded in the  da t a  
line.

c. Speci es  Exposed Since Drai zc  p rocedures  
for de te rmin ing  both skin and ey e  i r r i t a t i on  
speci fy r abbi t s  as the t es t  species, mos t  of the 
an imal  i r r i t a t i on  d a t a  in th e  Reg i s t ry  a r e  for 
rabbi ts,  a l t hough any of the spec i e s  l is ted in Table 
I! may be used. The ed i to rs  endeavor  to include as 
much human da t a  as possible, s ince this 
i n fo rma t ion  is d i r ect l y  appl i cab le  to occupat ional  
exposure.  Much of this d a t a  comer, f rom s tudies  
conduc ted on vo lun teer s  (such as for c osme t i c  or 
soap ingredients) or f rom pe rsons  acc iden ta l l y  
exposed.  When an a cc id en ta l  exposu re ,  such as  a 
spill, is c i ted, the d a t a  line includes the 
abb rev ia t i on  "nse" (non-standard exposure). In 
these  cases  it is o ft en  ve ry  di f f i cul t  to d e t e rm in e  
the p reci se  amount  of the  subs t ance  to which the  
individual was exposed. The re fore ,  for acc id en ta l  
exposu re s we have gene ral l y provided an e s t im a t e  
of the concen t r a t i on  or s t r e ng t h  of the subst ance , 
r a t h e r  than a tot a l  dose amount .

7. Toxici ty  Da ta  (see F igu re 3). All t oxi c 
dose da t a  follow the he ad e r  "TXDS." Each d a t a  
line includes, in sequence,  the  route of exposure; 
t he  spec i e s  of animal s tudied; the  type  of dose; 
the amoun t of subsl ance  per body weight  or 
concen t r a t i on  pe r  unit of air volume and, where  
appl icable, the durat ion of exposure; a desc r ip t ive  
no ta t i on  of the type of e f f ec t  r epo r t ed ;  and the 
r e f e r e nc e  source from which (he info rmat ion  was 
ex t r a c t e d .  Only posi t ive tox ic i t y t"Xt re su l t s are 
c i t ed in this sect ion. Each e l emen t  of this t o<i c 
dor*- da t a  line is discussed below .

Al, toxi c dose ' lata appea r ing in the  Reg i s t ry  
i re  drri- oil f rom repo r t s  of t he  toxic e f f e c t s  
produced by individual subst ances,  A tox ic  e f f e c t  
is def ined as any revers ible or i r r ever s ib l e noxious 
e f f ec t  on the body; any  benign o r ma t i6m n t  
tumor;  any  in vivo mu ta gen ic  or t e r a to gen i c  
e f f e c t  which includes f e t a l  r e so rp t ion  or oil ier 
d i s tu rbances  lo a no rmal  gest a t i on ;  or any de a th  
which h.>s been r epo rt ed  to have r e su l t e d  f rom
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V*xjr«ttiMre to  a iiubst.mei; via any route.  For 
humans, a toxi c e f f e c t  is any e f f e c t  t ha t  was 
r e po r t e d  in the source r e f e r enc e .  The re  is no 
qual i fying l imi t a t i on  on the durat ion of exposure 
or fo r t he quant i fy  or concen t r a t i on  o f the  
subst ance , nor !s there a qual i fying l imi t a t ion  on 
the  c i r cums ta nc es  tha t  r esul ted in the exposure . 
Rega rd l es s  of tho absurdi ty of the c i r cums tanc es  
t h a t  were  involved in a toxic exposure , it is 
a ssumed t h a t- the same  c i r cums ta nc es  could 
r ecur .  The p roduct ion of tumors  
(neoplast igcnesis), benign or mal ignant  
(carcinogenesis), t he  product ion  of changes i r  tho 
off spr ing induced by germ cell mu ta t ion  or act ing  
on the  f e tu s  d i r ect l y (teratogenesis), and dea th  
a re  the c r i t e r i a  tha t  are used as the toxic e f f e c t s  
for animal  dat a.  The re  is no l imi tat ion on the 
dura t ion  o f exposu re  nor on the quan t i t y  or 
c onc en t r a t i o n  o f the dose of the subs t ance  
r e po r t e d  to have caused these e ff ec ts .

The r epo r t  of t he  lowest  t ot a l  dose 
admin i s t e r ed  over the shor te s t  t ime  to produce 
the  toxi c e f f e c t  was given p re fe rence ,  a l t hough 
s ome ed i tor i a l  l icense was t aken so that  addi t ional  
r e f e r e n c e s  might be c i ted.  No res t r i c t i ons  were  
p laced  on the amoun t of a. subst ance  producing 
d ea t h  in an expe r imen ta l  animal  nor on the  t ime 
per iod over which the dose was piven. By law, 
however , a toxic e f f e c t  must  he p roduced  for the 
dose published. The re fo re,  t e rms  suggest ing that  
a toxi c or l e thal  e f f e c t  may exist  at doses g r e a t e r  
t han those t ried cannot  be used.

a. Rou te  o f Exposure 01 Admini s t ra t i on .  
Although many exposu re s to subst ances  in the 
indus t r i a l  communi ty  occur  via the  r e sp i r a to ry  
t r a c t  or skin, most  s tudi es in the published 
l i t e r a tu r e  r epo r t  exposu re s  of expe r imen ta l
an imal s  in which the t es t  subst ances  were 
in t roduced  p r imar i ly  through the  mouth by pills, in 
food, in drinking wa te r,  or by intubat ion dir ect ly 
into the  s tomach .The  abbrevia t ions  and def ini t ions 
o f the various rou te s  of exposure r por t ed in the 
Reg is t ry  are found in Table 1.

I). Speci es  Exposed. Since the e f f e c t s  ot
exposu re  of humans are o f p r imary concern, we 
have  indi cat ed,  when avai lable, whe the r the
resu l t s  were  observed  in man.  woman, child, or 
inf ant .  If no such d is t inc t ion was made in the
re fe r enc e ,  the  t e rm  "hmn* (human) is used.
However, the resul ts  of s tud.es  on rats or mice 
a re  the  most  f r equent ly  r epo rt ed  and hence
p rovide  the most ireful da t a  for compara t ive  
purposes .  The  spec ies  and abb revia t i ons  used are 
l is ted a lphabet ica l l y  in 'f'al.Je II.

c. Descr ip t ion of Exposure. In o rde r  tn
b e t t e r  descr ibe the admini s t er ed  dose repo r t ed in 
the  l i t e r a tu re ,  six abb revia t i ons  are used. These 
t e rms  ind icat e whe the r  tho dose caused dea th
(LD) or o the r  toxi c e f f e c t s  (TD) and whe the r  it 
was admini s te r ed  as a l ethal  concen t r a t i on  (I.C) or 
toxic concen t r a t i o n  H'C) in the  inhaled air. In 
gene ra l ,  t he t erm "Lo" is used v here the numl er 
of sub jec t s  s tudi ed was nol a significant numb w 
from the populat ion or the ca l cul a t ed  percent .‘ go 
of sub jec t s  showing an e f f e c t  was l isted as 100.

The def ini t ion of t erms  is as follows:
TDLo—Toxic Dose Low—the  lowest  dose o f  a 

subst ance int roduced by any route, o the r  than 
inhalat ion, over  any given per iod of t ime  and 
r epo r t ed  to produce any toxi c e f f e c t  in humans  or 
to p roduce  carcinogenic,  neopla.st igenic, 
t e r a togen ic ,  or mu tagen ic  e f f e c t s  in Humans or 
animals.

TGLo—Toxic Concen t r a t i on  I.ow— the low ",t 
concen t r a t i o n  of a subs t an ce  in air t o which 
humans  or animals have  been exposed for any 
given per iod of t ime tha t  has p roduced  any toxi c 
e f f e c t  in humans  or p roduced  a carcinogenic,  
neoplast igcnic,  t e r a togenic,  or mutagen ic  toxic 
e f f e c t  in animals or humans.

LDLo—Lethal  Dose Low— the  lowest  dose 
(other than 1.050) of a subs t ance  int roduced by 
any route,  o the r  than inhalat ion, ove r any given 
period of l ime  in one or more divided port ions and 
r epo r t ed  to have caused d e a t h  in humans  or 
animals.

LD50— Lethal  Dose F i f t y— a ca l cu l a t ed  dose 
o f a subs t ance  which is e xpec t ed  to cause th e  
d e a t h  of 50"!i o f an en t i re  def ined expe r imen ta l  
animal  populat ion. It is d e t e rm ined  f rom the  
exposure to the subst ance  by any route o the r  than 
inha la t ion of a signi f icant  number  f rom th a t  
populat ion.  O ther  lethal  dose percen tages ,  such 
as LD1, LD10, LD30, and LD99, may he published 
in the  sc ien t i f i c  l i t e r a tu r e  for the spec i f i c  
purposes  of the  author.  Such d a t a  would be 
published in the Regi s t ry if these figures, in ttie 
absence o f a ca l cu l a t ed  lethal  dose (LD50), were  
the lowest found in the l i t e r a ture .

LCLo—Lethal  Concen t r a t i on  Low—the  lowest  
concen t r a t i on  of u subst ance in air, o th e r  thm 
LC50, which has been r epo r t ed  to have caused 
d e a t h  in humans or animals.  The r epo r t ed  
conc en t r a t i ons  may he en t e r e d  for per iods  of 
exposu re  which are less than 2-1 hours (acute) or 
g r e a t e r  t han  ?.•! hours (subacute and chronic).

LC50— Lethal  Concen t r a t i on  F i f t y—a 
ca l cu la t ed  concen t r a t i on  of a s u b s t a n c e  in air, 
exposu re  to which for a speci f ied length of t ime  is 
e xpe c t e d  to cause the dea th  of 50"i> of an en t i re  
def ined expe r imen ta l  animal populat ion. It is 
d e t e rm in ed  from the exposure to be subs t ance  of 
a signi f icant  number froth that  pnpni.it ion.

The f dlowing t able s u m m a r i z e s  t he  above 
informat ion:

Category Exposure
lim e

Route of 
Exposure

T O X IC
Human

E F F E C T S
Animal

T D l o Acute or 
Chronic

A ll except 
Inhalation

Any Non* 
le thal

C A R . NF.O
t e r , m u t

T C I.o Aculc or 
t  III oil ic

Inhalation Any Non 
1 ethal

C A R , NF.O 
T E R . M U T

1 Dl 0 Acute or 
Chronic

A ll except 
Inhalation

Death Death

1 DStt Acute A ll except 
Inhalation

Not
Applicable

Death
(Statistically
Determined)

1 C l o Acute or 
Chronic

Inhalation Death Death

1 C.MI Acute Inhalation Not
Applicable

Death 
(Statistically 
Dclci mined)



tl. Uni ts of Dose Measurement .  As in . i lmrst  
all expe r imen ta l  toxicology, the (loses given a r e  

expressed  in t e rms  of tlm quan t i t y  adm in i s t e r " ' 1 
per unit body weight, or quan t i t y  per skin su r f ace  
area, or quant i t y per unit volume o f the r e sp i r ' d  
air. In addi t ion, the durat ion of t im e  over which 
the dose was admini s t er ed  is d so  l isted, as needed.

Mil l igrams (one thousandth of a gram) per  
ki logram hng/kg) a re  p re fer r ed ,  but  in some cases, 
because of dose size and i ts prni t ica l  p re se n t a t i on  
in the  file, g ra in s pe r  kii 'gr am (gm/kg), 
mic rog rams (one mil l ionth of a gr; m) per  ki logram 
(ug/kg), or nanograms (one bi lbo’.<h of a gram) per  
ki logram (ng/kg) a re  used. Vc.ume measu remen t s  
of dose were  conve r t ed  to weight  uni t s by 
appropr ia te  calculat ions.  Dens i t ie s  were obtained 
from s tandard  r e f e r enc e  text s.  Where dens i t ie s 
were  not readi ly avai lable, all l iquids were  
assumed lo have a dens i ty of one g ram per  
mil l i l i ter .  Twen ty  drops of liquid a re  assume-,I to 
be equal  in volume to one mil l i l i ter.

All body weights have been c ver t ed  to 
ki lograms (kg) for uni formity.  Fo r  those 
r e f e r e nce s  in which the dose war <epor ted to have 
been admini s t er ed  to an animal  of unspeci f i ed  
weight  or a given number o.’ animal s  in a group 
(e.g., feeding studies) wi thout  weight  da ta ,  t he  
weight s of the r espec t ive  animal speci es  wore 
assumed to tie those l isted in Table II nnd the dose 
is l isted on a por ki logram body weight  basis. 
Assumpt ions for daily f iod and wa te r  .ntake  a re  
found in Table II to allow approx imat ing  doses for 
humans and spec ies  of expe r imen t a l  animal s 
where the dose was original ly r epo r t ed  a» a 
concen t r a t i on  in food or wa te r .  The values 
p re sen t ed  a re  select i ons  which a re  reasonable  for 
the  speci es  .mil convenien) for dose cal cula t i ons.

All concen t r a t i ons  of a gaseous subs t ance  in 
air a r e  listeO p re fe rably  as pa r t s  of vapor or gas 
pe r million par t s  of a i r  by volume (ppm). 
However, par t s  pe r  hundred (pph or per  cent), 
pa r t s  per billion (ppb), or pa rt s per  tri l l ion Ippt) 
may be used for conven ience of p re sen ta t i on,  If 
the subst ance  is a solid or a liquid, the 
concen t r a t i ons  are l isted p re ferab ly  as mi l l i grams  
pe r  cubic me te r  (mg/ind) but may, as appl icable, 
he listed as microg rams pe r  cubic m e t e r  (ug/m3), 
nanogramti per cubic me t e r  (ng/in.l), or plcngraui s 
(one tri l l ion!h of a gram) per  cubic m e t e r  (pg/mU 
of air. For those c a s e ,  !n which o th e r  
me a su remen t s  of con tam inan t s  are used, such us 
fibers or par t ic l i  s, t he  monsurci i iem is spel led on*.

Where the  du ra t ion  of exposu re  is avai lable, 
t ime is p re sen ted  a s minu te s (Ml, hours (II), days
(D), weeks (W), or year s  (Y). Addit ional ly, 
cont inuous  (C) indi ca t es  tha t  the exposu re  was 
cont inuum ove r the t ime admini s te r ed ,  such as ail 
l ibi tum feeding  s tudi es  or 24-hour, 7-day per week 
inhal at ion exposures.  I n t e rm i t t e n t  (1) indicate- 
that  the dose was admini s te r ed  during d i sc re t e  
periods, such as daily, twice  weekly, e t c .  In all 
cases, the tot a l  du ra t i on  of exposu re  appear s  first 
a f t e r  t he ki logram body weight and slash, fol lowed 
by desc r ip t ive data; e.g., 10 mg/kg/3W-I means 
t en  mi l l igrams per  ki logram hotly we ight  
admini s t er ed  over a period of th r ee  weeks, 
in t e rm i t t e n t ly  in a number of se pa ra t e ,  d i s c r e t e

doses. This descr ip t ion is int ended to provi-ie the 
r eade r  wi th enough info rma t ion  f on 
approx imat ion  o f the expe r imen ta l  cnndl i inns, 
which can  lie fu r the r  c lar i f ied by studying the 
a r t i c l e  ci ted.

e. F requency  of Exposure. F requ ency  of 
exposu re  to the  t es t  subs t ance var ies depending on 
the na tu re  of the expe r imen t .  For the purpose of 
t he  Regi st ry, f r equency of exposu re  is given only 
in the case of an inhalat ion expe r imen t .

f. Durat ion of Exposure. For a s ses smen t  of 
tutnor igonic e f f ec t ,  t he t es t ing per iod should be 
th e  life span of the animal, or unti l  s t a t i s t i c a l l y  
valid cal cu la t i ons  can be obtained rega rd ing tumor  
incidence.  In the  toxic dose line, t he tot a l  dose 
causing the tmnor igcn tc  e f f e c t  is given. The 
du ra t ion of exposu re  is i ncluded to give an 
indi cat ion of the t es t ing per iod during which the 
animal was exposed to this t ot a l  dose. For 
te ra togen ic ,  in vivo mutagenic,  and 
mul t i gcnera t i ona l  studies, t he  t ime during 
gest a t i on when the subst ance  was admin is te r ed  to 
the mothe r  is also provided.

g. Nota t ions Descr ipt ive of the Toxicology. 
The toxic dose line thus far has ind i ca ted  the 
rou te  o f en i .y ,  t he spec ies  involved, the 
desc r ip t ion of the  done, and the  amoun t  of the 
dose. The next en t r y  found on this line when a 
toxic exposure (TD or TC) has been l isted is "TKX" 
(Toxic Effect). Fol lowing "TFX" will be one of 
ttie not at ions  found tn Tab le  III. These no ta t i ons  
indi cat e the organ sys tem a f f e c t e d  nr, in the case 
of animal expe r imen t s ,  speci al  e f f e c t s  t ha t  t h e  
subs t ance  produced, e.g., TER = t e r a to gen i c  
e f f ec t .  No a t t empt  was made to lie de f in i t i ve  in 
r epo r t i ng  these  e f f e c t s  because  such def in i t ion 
requ ire s much deta i l ed qua l i f i ca t ion and Is beyond 
the scope  of the publ i ca t ion at this t ime. TIv  
sel ec t i on  of the dose was based first on llie l owes t 
•lose producing an e f f ec t  and second on the l a t es t  
study pitolished.

The impor t ance  a t t a ch ed  to r epor ts  of the 
carcinogenic ac t iv i t y  of subs t ances  n e ce s s i t a t e s  a 
more det ai led discussion of the c r i t e r i a  used to 
include this t /, •• of d a t a  in th e  Regi st ry.  
Tt imorigenic c i t a t i ons  are classi f ied acco rd ing  to 
the* r epo rt ed  r esul t s  o f the s tudy only to aid the  
r eader  in se l ec t i ng  approp r i a t e  r e f e r enc e s  for 
In-depth review and evaluat ion.  In past  edi t i ons 
ot the Regi st ry,  t he  tw j  c la ss if icat i ons used were 
CAR, indi cat ing a po. i t ivc carc inogenic  finding, 
and NED. ie.'i tea t ing a s tudy  producing benign 
tumors or one lacking comple t e  documen ta t i on .  
With this edi t ion a third c lass i f ica t i on, ETA 
(equivocal tutnor igonic agent), has been  added to 
deno te tie s tudi es r epo rt i ng  unce r t a in,  but 
seemingly posit ive, resul ts.

The following 9 t echn ica l  c r i t e r i a  are used by 
RTECfv to a b s t r ac t  the lex ico logical  l i t e r a tu re  
and classify s tudi es  tha t  r epo r t  pos i t ive 
tuinor igenic responses. No a t t emp t s  a re  made  
e i t her  to evalua t e  the various les t  p roc edu re s  or 
co r r e l a t e  resul ts  f rom d i f f e r en t  e xpe r imen t s .
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(1) A c i t a t i on is coded "TFXtCAR" 
(carcinogenic) when review of aai ar t ic l e reveal s 
that  all of the following c r i t e r i a  are sat i sf ied:

(a) A s ta t i s t i c a l l y  s igni fi cant  i nc rease in the  
incidence of tumors in the tes t  animals.  The 
s ta t i s t i c a l  t es t  is t ha t  used by the  author.  If no 
s t a t i s t i c  is reported, a Fisher's Exact  Tes t  is 
appl ied with s igni f icance at t he  0.03 level, unless 
the autho r makes  a s t rong case for s igni fi cance at 
some o the r  level.

(b) A cont rol  group of animal s is used and the 
t r ea t ed  and cont rol  animal s a r e  ma in t a ined  under 
ident ical  condi t ions.

(c) The sole expe r imen ta l  var i abl e be tween  
the  groups is t he  admin i s t r a t i on  or 
noj i-administ rat inn of the t es t  subst ance  (see (9) 
below).

(d) The tumors  consist  of autonomous  
populat i ons of cel ls of abnorma l  cytology capable 
of invading and dest roying no rmal  tissues, or the 
tumors me t a s t a s i z e  as conf i rmed by 
his topathology.

(2) A c i t a t i on  is coded "TFXtNEO" 
(neoplastic) when revi ew of an a rt iv l e reveal s t ha t  
all of the following c r i t e r i a  arc sat i sf ied:

(a) A s t a t i s t i c a l l y  s igni f icant  i nc rease  in the  
•incidence of tumors  in the  tes t  animals. The 
s t a t i s t i c a l  tes t  is t ha t  used by the  author.  If no 
s t a t i s t i c  is repor t ed,  a Fisher 's Exact  Te s t  is 
appl ied wi th signi f i cance at t h e  0.05 level, unless 
the autho r makes  a s t rong case for s igni fi cance at 
some o the r  l e v e l .

(b) A cont rol  group of animal s is used, and 
the t r ea t ed  anw control  an imal s  a r e  ma int ained 
under ident ica l  condi t ions.

(c) The sole expe r imen ta l  va r i ab le  be twe en  
the  g roups  is t he  admin i s t r a t i on  or 
non-admini st rat ion of the tent subst ance  (see (9) 
below).

(d) The tumors consist of cel l s that closely 
r esemble the tissue of origin, t ha t  are not grossly 
abnorma l  cytological ly, t ha t  may compres s 
surrounding tissues, hut that  nei'.her invade t • s 
nor me t a s t a s i ze ;  or

(e) The tumors  produced cannot  def ini t ely be 
classi f ied as e i t h e r  benign or mal ignant .

(1) A c i t a t i on  is coded "Tl 'XtETA" (equivocal 
tuinorigei i lc agent) when si me ev idence  of 
tumor igcn ic act iv i t y  is preserve;!, hut  one or more 
of the c r i t e r i a  listed in (1) or (2) above is lacking. 
Thus, a repor t  with posit ive pathologica l  findings, 
mil with no men t ion  of cont rol  animals, is coded 
"Tt-X:ETA." Repor ts  in which the resul ts are not 
i n t e rp r e t ab l e  a r e  not c i t ed  in the  Regist ry.

(I) Since an author may make  s t a t em en t s  or 
conclusions based on a l arger  con tex t  than tha t  of 
the pa r t i cu l a r  dat a r epor t ed,  paper s in which the 
author's conclusions d i f f e r  subs t ant ia l l y  f rom the 
evidence  p re sen t ed  in the pape r  are subjec t  to 
review by th e  KTHCS Edi tor ia l  Review Board,

(5) All doses except  those for t r ansp l acen ta l  
carc inogenes i s  are r epo r t ed  in RTECS in one of 
the following forma ts .

(a) For all rout es  of admin i s t r a t i on o the r  
than inhalation:'

cumula t ive  dose in mg (or app rop r i a t e  
unit)/kg/duration of admini s t ra t i on .

Whenever the dose r epo rt ed in the r e f e r enc e  is 
not in the  above units, conversion to this fo rma t  is 
made  based on the informat ion  given in parag raph  
7d above.  The to t a l  cumula t ive  dose is der ived 
•fr.,m the lowest dose level t ha t  p roduces  tumors 
in the  t e s t  group.

lb) For inhalat ion expe r imen ts :

concen t r a t i on  in ppm (or mg/m3)/total
du ra t i on of exposure.

The concen t r a t i on  r e f e r s  to the lowest
concen t r a t i on  tha t  produces tumors.

(t>) Transp lacen ta l  carc inogenic  doses a r e  
r epo r t ed  in RTECS in one of the  following format s .

(a) For all rout es  of admin i s t r a t i on  o the r  
than inhalat ion:

cumula t ive  dose in mg/kg/(time of
admin is t r a t i on during pregnancy).

The cumula t ive  dose Is der ived from the lowest 
single dose t h a t  produces  tumors  in the  offspr ing. 
The t es t  chemica l  is admini s t er ed  to the mother .

(b) For inhal at ion expe r imen t s :

concen t r a t i on  in ppin (or ing/in3)/(timo of 
exposu re  during pregnancy).

The concen t r a t i on  r e f e r s  to the  lowest
c oncen t r a t i on  tha t  p roduces  tumors  in the  
offspr ing.  The mothe r  is exposed to the lest  
chemical ,

(7) For the purposes of It l ECS, all test  
chemica l s  a re  r epo r t ed  as pure, unless o therwise  
S t . t ied by the author.  This does not rule out the 
possibil i ty tha t  unknown impur i t i es  may have been 
present .

(.8) A mixture of compounds whose t e s t  
r esu l t s  s a t i s fy  the  c r i t e r i a  in (1), 12), or (3) above 
is inchi.' d if the composi t ion of the mix tu re  can 
tie c lear ly defined.

19) For t e s t s  involving p romote r s  or 
ini t ia tors,  a study is included if t he  fol lowing
condi t i ons a re  sat i sf i ed (in addi t ion to the c r i t e r i a
in (II, (2), o r (3) above):

(a) The t es t  chemica l  Is appl ied first,
fol lowed by an appl ica t ion of a s t andard
promote r ,  A posi t ive cont rol  group In which the 
t e s t  animal s are sub jec ted  to the  same s tanda rd  
p romote r  under ident iea l  condi t ions is ma int ained 
througi.oi t I lie du ra t i on  of the  e xpe r imen t .  The 
d a t a  .ir* not used if no ment ion of posi t ive and 
in ••■'e cwiu/oi unions  is made  in thu r ef e r ence .

A known carcinogen Is first appl ied as an 
ini t ia tor , fol lowed by appl i ca t i on  of (Ik  test
' d om ic a l  as a p romote r .  A posi t ive cont rol  g-oi p
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in which (In* l-st animals or- sub jec ted  l>i Ili>* 
s ame  ini t ia tor  iind-r ident ica l  I »o»is is
ma in ta ined  tin ouyliout t h e  du ra t i on  of lit- 
exper imen t .  The da t a  a re  not used if no ment ion 
of posi t ive and nega t ive  cont rol  groups is mad- in 
the  r e f e r ence .

Eubstanr-s wi th TFX:CAR, NEC, or ETA 
c i t a t i ons  a re  included as pa r t  of t he  Tumnrigooic 
Ci t a t i ons  Index, along wi th those compounds 
having IARG reviews and/or NCf s t a tu s  lines.

Cr i t e r i a  s imi l ar  to these  were used tn past  
edi t ions  of the  Regist ry, but not published in su rh  
deta i l .  These c r i t e r i a  have evolved over the years 
since the incept ion of the Regi st ry.  Therefore,  it 
is possible tiiat some o f the CAR and NEO 
c it a t i ons , e specia l ly those added to the  ft'e during 
its ear ly  years, tnay not conform exac t ly  to the 
above rules. The r eader  is t he r e fo re  urged to 
rev iew for himsel f the spec i f ic  t umorigen ic 
r e f e r e nc e s  c i t ed in the  RTECS. Any inco r r ec t  
c i t a t i ons  should lie brought to the a t t e n t io n  of the 
ed i tor s  at tin.' address given in the Int roduct ion.

fi. C i t ed  Refe rence .  The final en t r y  of bo th  the 
i r r i t a t i on  and toxici ty d a t a  lines is the r e f e r enc e  
f rom which the informat ion  was ex t r a c t ed .  All 
r e f e r e nc e s  c i ted are publicly avai lable.  No 
government . i l  c lassi f ied documen t s  have been used 
for source ini i rmntinn. All r e f e r ences  have  been 
given a i inirno six-let ter CODEN ch a r a c t e r  code 
(derived f e * , CODEN for Per iodi cal  T i t l e s , 
Chemi ca l  \br . t rnct s Service, Columbus, Ohio 
•132101 which id. nt i f ies per iodicals,  s er ial  
publ icat ions, and individual published works. For 
those r e f e r e nce s  for which no CODKN was round, 
the corr esponding six-let ter code includes 
a st er i sks (D in the  last one or two posi t ions 
fol lowing llie first four o r five l e t t e r s  of an 
acronym for the publ i ca t ion tit le. Fol lowing the  
CODEN designat ion  (for most mirier.) is the 
number  of the volume, followed by a comma:  the  
page number of the first page of the ar t ic l e, 
fol lowed by a comma; and two numbers, indie.i t ing 
the year  of publ icat ion.  When the c i ted r e f e r e nce  
is a repor t ,  llie repor t  number  is listed. Where 
cont r ibu to r s  have provided informal ion on t li<*ir 
unpcblisl ied studies, t he  CODEN consi sts  of t he  
f h ' t  ,‘liree l e t te r s  of tile last name, the ini t ials of 
the t i V  mid middle names, and a number  sign 
(*). 'I l i e  da t n of the l e t t e r  supplying the 
informat ion  is l isted. All CODEN acronyms are 
l isted in a lphabet ica l  order and def ined ill the 
Bibl iographic Re f e rences  sect ion.

*). Aquat ic Toxic i ty Ra t ings ("AQTX'T were 
ex t r a d e  I li-iii Wa t e r  Qual i ty Clinrac te n s t  j r s o f  
Haza rdous Mate r i a l s  by Dr. Roy Malm, .Ir. and 
Paul  Jensen, T-x.ir. M. M Universi ty, Col lege 
Stat ion, Texas 778*13, 197-1. This publ i ca t ion grew 
out of an ex t ens ive  l i t e r a tu re  survey on aqua t i c  
pollut ion. The forma t of this line is shown iti 
Figure I. “Tl.m96" Is def ined as the concen t r a t i on  
tlml will kill 50''o of Ihe exposed organisms  within 
9<> hours. The  hioassay may he conduc ted under

s t a t i c  or cont inuous Now condi t ions. Because of 
the  lacl* of tes t  s t anda rd i za t ion  and llie wide 
vari-t y of speci es  invest i gated,  r a t i n gs  (ranges of 
toxicit ios), r a t h e r  than a single toxic dose, are 
used to give an indicat ion of the tox ic i t y of 
subst ances  to aqua t i c  life.

10. Reviews. This sect ion suppl ies addi t ional  
i n forma t ion  to enable the  r ende r  to make 
knowledgeable evaluat ions of po ten t i a l  chemica l  
haza rds.  There a re  th re e  types of revi ews listed: 
(a) Int erna t ional  Agency for Re se a rc h  on Cance r  
(IARC) monograph reviews, which are published by 
th- Uni ted Na t ions World Heal th  Organ iza t ion 
(WHO); (b) Threshold Limi t  Values, which aro 
r ecommended  l imits proposed by the  Amer i can  
Confe rence  of Gove rnmen ta l  Indust r ial  Hygieni st s 
(ACGIH); and (c) gene ral  toxicology revi ew 
art ic les.

3. Canc e r  Reviews. In the U.N. In t e rna t iona l  
Agency for Res ea r ch  on Cance r  (IARC' 
monographs, suspec ted  env i ronmen ta l  carc inogens  
are examined, anil summar i e s  of avai labl e  d a t a  
wi th approp ri a t e  r e f e r enc e s  a re  p re sen ted .  
Included in these  revi ews  a rc  synonyms, physical  
arid chemica l  p roper t ies , uses and oc cu r r ence ,  and 
biological da ta  re levant  t o the  eva lua t ion  of 
ca rc inogen ic  risk to humans. The 17 monographs  
in the  ser ies  conta in  an eva lua t ion  of 
app rox imate ly  T10 subst ances.  Single copies  of 
th- individual monographs  (specify volume 
number) can he o rde red from WHO Pub l i ca t ions  
Cen t r e  USA, -10 Sheridan Avene-, Albany, New 
York 12210. t e l ephone (51 A) 436-96B(i.

The format  of the  IARC (lata line is shown :n 
Eiger- I. The en t r y  ^CARCINOGENIC 
DETERMINATION" ind ica te s  t h a t  some 
ca rc inogen ic i t y  d a t a  per t aining to a compound has 
been  r evi ewed liy tie* IARC comm i t t e e .  The
Reg is t ry summar i ze s  the commi t t e e ' s  conclusion 
in two words. The '•(irsl i nd icat es  wh e th e r  the  
da t a  per t ains  to t inmans or to .mimals. The
second word ind icat es  tie* r e su l ts  of tie* 
de t e rm ina t io n  a>; posit ive, suspected,  indef ini te,  
or negat ive.

This r an co r  rev iew re f l e c t s  only the  
conclusion of th- lAt' . f c omm i t t e e  based  on the  
d a t a  avail. t ide for Qio c omm i t t e e ’s evaluat ion .
Hence , for soier- subst ances  the r e  may lie 
d i sagreemen t  be tween the IARC dot wmuta t ion 
and the  ca rc inogen ic i t y  In fo rmat ion  in the
toxi'.lt y da ta  lines.

L. Threshold Limit Value (TI.V). Tie* TLV is 
an AlTl' ll l-reconiliiended upper limit (ceiling,) or 
t imo-weighted ave rage  conc en t r a t i o n  of a 
subst ance to which mast  workers can he exposed 
wi thout adverse e f f ec t .  Tins concen t r a t i o n  may 
lie designat ed as a ceil ing ("CL") nr t ime-weighted  
ave rage  concen t r a t i on  (“TWA"), o r as a no ta t i on  
("SEN"), indicat ing that  even though the f.ir 
concent  rat inn may be below the l imit vain-, 
signi f icant  addi t ion ’ exposure to the  skin may be
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dangerous. The TLV\'; a re  t aken f rom 
Documen ta t i on  o f the Threshold Limit Values for 
Subs tances  j n  Workroom Air (third edition), 
Cincinnat i : ACGIH, 1976, or i ts supplement,  car 
f rom documen ta t i on  appearing in ACGIH annual  
moor ts .

c. Toxicology Reviews. The en t r y  
"TOXICOLOGY REVIEW" ind icat es  tha t  t he  c i t ed 
review a r t i c l e  has heen locat ed  in the l i t e r a tu re .  
Each review is ident if ied by i ts CODEN.  Those 
a r t ic l es  discuss the toxicology of the subst ance  or 
the  general  class to which the subst ance belongs. 
Many of these re fe rences,  however, do not conta in 
speci f i c toxic dose values tha t  can be c i t e d  in the  
Regi s t ry  as tox ic i t y d a t a  (see pa rag raph 7) 
because of the  RTECS sel ec t i on  c r i te r ia .  
Never thel ess,  t he revi ews  do provide valuable 
informat ion  about  the toxi ci t y of the  subst ance or 
group of r e l a t ed  substances.

11. St anda rds and Regula t ions.  This sec t ion  
contains  no ta t ions indicat ing that  the subst ance is 
regu la t ed  by an agency  of the  Uni ted S t a t e s  
Government .  The heading oT these  l ines is 
"REGS," fol lowed e i t he r  by "OSIIA," "ERA," or 
"DOT." "OSHA" re f e r s  to s tandards  p romulgat ed 
under Sect ion 6 of the Occupa t iona l  Sa fe ty  and 
Heal th Act of 1970. "EPA“ re f e r s  to Worker 
P ro t e c t i on  S tandards  for Agri cu l tural  Pes '  cides 
p romulgat ed  under the Federa l  InsecUcide, 
Fungicide, and Roden t i c ide  Act. "DOT" r e f e r s  to 
subst ances  r egu la ted  for shipmen t by the  
Depa r tmen t  of T ranspo rt a t i on.  Because of 
frequent  changes to and l i t igat ion of Fede ra l  
regulat ions, it is r ecommended  th a t  t he  r e ade r  
contac t  t he appl icable agency  for informat ion  
about  the cu r r en t  s t anda rds  fo r a pa r t i cu l a r  
subst ance.  Omission of a subst ance  or r egu lato ry  
no ta t i on f rom the  Regi s t ry does not imply any 
re l i ef  f rom regu lato ry  responsibi l i ty.

OSHA air con taminan t  s tandards  a re  noted 
with the en t ry  "air" fol lowing "OSIIA." "TWA" or 
"CL" r e f e r s  to e i t h e r  t i ine-weighted ave rage  or 
cei l ing value, re spect ive ly,  For some subst ances,  
TWA, CL, and Pk (pealtl values a re  given in the 
Standard. In those cases, ill t hr ee  are listed. 
Finally, dome en t r i e s  may be fol lowed by the  
des ignat ion "(skin)." This designat ion ind icat es  
th.n tlie compound may lie absorbed by the  skin 
and, even  though the air concen t r a t i on  may be 
below th e  s tandard, signi f icant  addi t ional  
exposure through the skin may be possible.

St andards  Comple t ion P ro g r am—The ent ry  
"(SOP)” indicat es that  a d ra f t  t echnical  s tandard 
has been deve loped for the  subst ance under the  
joint NIOSII/OSIIA S tanda rds Comple t ion 
P rogram.  Upon promulgat ion liy OSHA, thin draf t  
t echnica l  s tanda rd  fulfi l ls t he r equ i r emen t s  for a 
c omple t e  s tanda rd  for the  subs t ance  as requi red 
by Sect ions  6 and R of the Occupa t iona l  Sa fe ty  
and Heal th Act (29 CFR 19)0.1000). A draf t  
t echnica l  s t anda rd  includes r equ i r emen t s  for 
apprising employees  of all haza rds to which they 
a re  exposed, a cc ep tab l e  personal  p ro t ec t ive

equipment ,  engineer ing cont rol  p rocedures,  air 
sampl ing and ana ly t i cal  procedures,  med ica l  
survei l lance, and r ec r .dk eep ing .  The  l e t t e r  en t r y  
fol lowing SCP, for example "(SCP-A)," r e f e r s  to a 
spec i f ic  se t  o f d ra f t  s t anda rds  fo r  a g roup of 
compounds  that  were  p repa red  concur rent ly .  
Accep t ab l e  me thods  for sampl ing and analys is  
have been deve loped by NIOSH lor  many of the 
subs t a nce s  cove red  by a d ra f t  t echn ical  s tanda rd.  
A list of those subst ances  ami ins t ruct ions  for 
ob ta ining  th e  ana ly t i ca l  me t hod s  appe a r  in 
Appendix If.

The info rmat ion  fol lowing the DOT no ta t i on 
fo r a subs t ance has been ob ta ined  f rom the  
Depa r tmen t  of Transpor ta t i on,  This no ta t i on 
ind i ca t e s  (a) the  h a za rd  class, !b) the  label(s) 
required, and (c) the proper shipping name(s), as 
spec if i ed  for t ranspo r t a t ion.  Except  for ce r t a in  
expor t  and import  ' hipment s,  no person may o f f e r  
or accept  a hazardous  mate r i a l ,  .is def ined by the  
Code o f Fede ra l  P ' g u l a t i o r  i, Ti t l e -19, for 
t r anspo r t a t i o n  in co, ae rce  wi thin the  Uni ted 
S ta t e s  unless tlw* mme r i a l  is p roper ly  classed, 
descr ibed, packaged, marked, labeled, and in the  
condi t i on for shipment  as speci f i ed by 49 CFR, 
P a r t s  100 to i89. For t r anspo r t a t i on  purposes, a 
haza rdous  ma t e r i a l  means a subst ance or ma te r i a l  
which has been de t e rmined  by the  Se c r e t a ry  ot  
T ran spo r t a t i on  to be cap ab le  of posing an 
un reasonab le  risk to heal th,  s af e ty,  and p rope r ty  
when t ranspo r t ed  in commer ce  and which has been 
so designat ed.

Spec i f ic  def in i t ions  are given for each haza rd  
class addres sed in 49 CFR; however, DOT re se rves  
the right to r egu la t e  or d e re gu l a t e  ma te r i a l s  
whe the r  or not they mee t  these defini t ions.  The 
bas ic  haza rd  c lasses include compres sed  gases, 
fl . immables, oxidizers, corrosives, explosives, 
r ad ioac t ive ma ter ia l s ,  and poisons. Al though a 
ma t e r i a l  may be des ignat ed  by only one haza rd  
class, addi t ional  ha za rds  may be indi ca t ed  by 
adding labels or by using o the r  means d i r ec t ed  by 
DOT.

Il is essent ia l ,  t he re fo re ,  t o  know the hazard 
clans of a subst ance  and to use the p roper  label. 
General ly, a ma te r i a l  mee t ing  the  DOT def ini t ion 
of a poison must  always be labeled a s a poison, 
r ega rd l e s s  of the o the r  labeling r equ i r emen t s  lo 
ensu re adhe r enc e  to the  p rohibi t ion agains t  
shipping poisons with foodstuffs.

Speci f i c shipping names  a re  des ignat ed for 
hazardous  ma te r i a l s  l isted in 49 ( FR. Because of 
the  p re s ence  of many non techn ical  name s  or the  
use of a r c h aE  names  for aoine ma ter i al s ,  it Is 
necessary  to ident ify th e  DDT shipping names.  
The approved DOT shipping names  are included as 
synonyms o f the  p rime names  and a re  ident if ied 
by the addi t ion of "(DOT)" to the name.

Subs tances not spec if i ca l ly ident if ied In 49 
OF It and not appear ing in the Reg i s t r y  a r e  not 
necessar i ly  e x emp t  f rom DOT regulat ions.  The 
Reg i s t ry  con t a in s  only those subs t ances  
spec i f i ca l ly  ident if ied in 49 CFR.  Gene r i c  names  
or gene ra l  desc r ipt ive names  inch as " insect ic ide,  
liquid" a re  not inc luded in tin Regist ry.
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Dete rmi na t ion  of the  co r r ec t  c las si f i ca t i on  for 
t ransi <rtati<m of ma t e r i a l s  not spec if i ca l ly 
ident i f ied in 19 CFR is the responsibi l i ty of the 
shipper.

12. Cr i t e r i a  Documen t s  ("CRIT DOC"). This 
e n t r y  ind i cat e s  tha t  a  NIOSH c r i t e r i a  documen t  
r ec ommend ing  a c e r t a i n  env i ronmen ta l  
(occupational) exposure has been  published for this 
compound or for a class of compounds to which 
this subs t ance  belongs. Included are the t i t l e  of 
t he  documen t  and the  • r e commended  s tandard.  
The  CODEN c i t a t i on ("NTIS**") r e f e r s  to the 
Na t ional  Techn ical  In forma t ion  Service, U.S. 
Depa r tmen t  of Commer ce .  Ins t ruc t ions  for 
ob ta ining  these  documen t s  appea r  in Appendix I.

13. St atus.  This en t ry  ind i ca t e s  th a t  t he ■ 
subst ance  has been or is being t e s t ed  by the 
Na t iona l  Cance r  In s t i t u t e  (NCI) under i ts 
Ca rcinogenes is  Test ing Program.  The fol lowing 
five d i f f e r en t  c i t a t i ons  are used to r e f l e c t  t he

cur r en t  t es t  s ta tu s of the compound: se lec t ed  for 
test ,  undergoing t es t ,  test  results, i ncomple t e ,  t e s t  
comple t ed , r,r r epo r t  avai lable. These c i t a t i ons  
are updated  as each  bioassay progresses.  No te 
tha t  a compound or iginal ly scheduled for bioassay 
may be wi thdrawn from the  NCI p rog ram before
t es t i ng  actual ly begins. This ini t ial  s e lec t i on  is
c i ted  in the  Regi s t ry  but  is de l e t ed  when the  
compound is r emoved  f rom the  t est .  It is
t he r e fo re  impor t ant  t ha t  t he  r e ade r  mon i to r  t he  
NCI s t a t u s  lines for changes. When the  final 
repor t  is released, the  r epo r t  number  and t e s t  
r e su l ts  are listed, and, where  appl icable, spec i f i c  
toxic dose lines (see pa rag raph  7) are gene r a t e d .  
To obtain addi t ional  i nfo rmat ion  about  the NCI 
Bioassay Program or the  s t a tu s  of a p a r t i c u l a r  
subst ance under t e s t  or to obta in copies of the 
final bioassay r epor ts ,  co n t a c t  t he  Techn ical  
Informat ion  Resourses  Branch, Carc inogenes i s
Tes t ing Program, Na t ional  Cance r  Ins t i t u t e,  
Landow Building, Room A306, Nat ional  In s t i t u t e s  
of Heal th, B-.hesda, Maryland 20014, t e l ephone  
(301) 496-1102.
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INDUSTRIAL HYGIENE MANUAL c y s A A  i w y s

(5) O t h e r  factors.
O t h e r  factors  which may s igni f i cant ly affect  the degree  

o f  p robabi l i ty  o f  an illness (optional):
I f  t he re  a r e  mi t iga t ing c i r cumstances ,  such as good  

t raining, warn ing signs and labels, o r  special procedures,  
a low point  tot al  would be a s s igned  (0 to 2 points).

S imi l a r ly  a high point coun t  (7 to 8 points) should be 
a s s i g n ed  if t he r e  a r e  a d d i t i o n a l  c o n t r i b u t i n g  c i r ­
cums tan ces  (sec pa rag raph  C.3.c.(3)(c) in C h a p t e r  XI o f  
the  FOM).

(6) T o  de t e rmine  overall probab i l i t y,  the above  factors 
must  be averaged.  Total  the n um b e r  o f  po in ts  for each 
fac to r an d  divide by the n umbe r  o f  factors used. F r a c ­
t ions shal l  be rounded  off to the  next  lowest number .  This 
is the p robab i l i t y  quotient .  Th i s  cal cu la t i on  should be 
ent er ed  m the back o f  the O S H a -IB(IH) o r OSHA-
II).

(b) S e v e r ity  Q u o tien t —  ( f o r  a  se riou s v io la tion  on ly }.
(I) The  sever i ty quot ient  m a y  be de t e rmined  by the 

fol lowing rat ings:
T empo ra r y ,  reversible illness r equ i r ing  m ino r  suppor t i ve 
t r ea tmen t  I to 2 po in ts

Tempo ra ry ,  reversible i llness with a var iable but  l imited 
per iod o f disabil i ty 3 to 6 point s

Pe rmanen t ,  i rreversible i llness o r  dea th  7 to 8 po in ts

(2) Thi s  de t e rmina t ion  should  be ent e r ed  on the back 
o r  the OSHA- IB  or OSHA-IB( IH).

(c) P ro b a b i l i t y  R a t in g  a n i l D e te rm in a t io n  o f  P e n a lty .
(1) The  probabi l i ty r a t i ng  is cal cu la ted by averag ing 

the two previous quot i ent s .

probabi l i ly q u o t i e n t +  sever i ty quot i ent  
2

= p robabi l i ty  ra t ing

(2) T o  det ermine  the penal ly, apply the p robab i l i t y  
ra t ing to the appl icable t ab le  in C h a p t e r  X o f  the FO M .  
Thi s  ca l cula t i on is en t e r ed  on i tem 19b o f the OSHA-1B 
(Ml) o r OSHA-IB .

OSIIA SUBSTANCE TOXICITY TABLE

In categorizing v io la tio n s  as e ith e r  serious o r other-tnan-uerlous, primary consideration wis given to the 
to xic o lo g ic  properties oT the chemical substance, The health codes are lis te d  belou. VAier a l is t in g  Tor 
a substance contains m u lt ip le  healtn codes, only tne three most serlcus appear. (See purvgrapn D, Chapter I I  
o f  tne Ind u stria l Hygiene E le ld  Opera',cns Manual fo r 'fu r tn c r  exp la n atio n ),

HEALTH CODE
NUMBER HEALTH EFFECT

1 Cancer C urrently  regulated by OSHA as carcinogens: c h le riy  work practice standards.

2  Chronic (C unulat.ve) T o x ic ity — Suspect carcinogen or mutagen
3 O ircnic . S im ulative) T o x ic ity — uong-tcra organ to x ic ity  otr.er than nervous, re sp irato ry,

rem ainItg lc  or reproductive

u Acute T o x lc llv — S h o rt-Iera  high liazard e ffe c ts

5 Reprudi c t lv e  Hazards— F e r t i l i t y  ur.pairsent or teratogenesls

o Servo,3 System Disturbances— -ChoUncsterase in h ib itio n
7 .Nervi us Systim Disturbances—-Nervous system e ffe c ts  other than narcosis
fl Nervous System Disturbances— Narcosis

9 Respiratory E ffe c ts  Other Than I r r i t a t io n — Respiratory s e n s itiza tio n  (asthma)
10 Respiratory E ffec ts  Other Than I r r i t a t i o n - —Cumulative lung damage
It Respiratory E ffe c ts — Acute lung damage/edema

IE H m atolsg lo .B ltod ) Disturbances— Animias
' j  Hematologic illuodl Disturbances “ etl.enogloomemia

Irr ic a tis n -E v e , Nose, Throat, E » in -—“ arved 
lr r '* o '. le n -r /e .  Nose, Thro.lt, Fair.— ".'derate 
I r n t a t  lon-r.ye, Nose, rhroa'. Ik ln — " t i l

'7 Astnyxt.tntu, Anoxi in is
• ‘ Explosive, Fl.L-r.itae, Safety ■ No Adverse E ffe c ts  Encountered Wien 1X :> 1 Housexeeping

P ra itic e s  are Foil-w ed)
I)  -•n e ra .ly  lew J '.ik Health E ffe c ts — Nuisance p a rtic u la te s, vapors or gases
EO V n e -a l'. /  Let# Risk E ffe c ts — (dor

3-19-81

IIHM Chaptor II]
Published by THE BUREAU OF NATIONAL AFFAIRS. INC . WASHINGTON. D C 20037 53



explanation  of ta b le  headings

«o
«d
ao

SUBSTANCE HEALTH 
CODE NO.

CODE FHYSICAL 
NO. STATE

PEL
Ptx= og/n l

ADD.
DATA

HEALTH CLASSIFICATION
EFFECTS OF VIOLATION

WIPE
SAMPLING

WOPJt
CATEGORY

10

SUBSTANCE -  The chasucal name o f the substance aa cited  by OSHA (e .g ., 29 CFR 1910.1000, Tables 2-1 , 2-2 . o r 2 -3 ) o r by the American Conference o f 
Govemsenlal In d u s tr ia l H ygienists 'ACGIH) (197? Threshold H a l t  Values (TLVsR) l i s t ) .  A "skin" designation re fe r  to  tne p o ten tia l c o ntrib utio n  to 
the o v e ra ll exposure by the cutaneous route including mucous membranes and eye, e ith e r  by airborne, or cure p a r tic u la r ly ,  by d ire c t contact w ith  
the substance.

2. HEALTH CODE NIXBER -  The number assigned re fle c ts  the most s ig n ific a n t health hazard(s) posed by each substance (see page 2 fo r  a complete descrip­
tio n  o f  each ne alth  code).

CODE N1XHER -  The number cu rren tly  assigned by OSHA to  each compound fo r reporting s p e c ific  v io la tio n s  In the f ie ld .  t*iere substances do not have 
a code number. I t  means that they are new addition s to the AOGIH TLV l i s t  or recommendations from NIOSH. A "C" preceding the code number in d i ­
cates that the compound Is  regulated by OSHA as an occupational carcinogen.

V. (WSICA1 STATE OF SUBSTANCE AT STANDARD TEMPERATURE AND PRESSURE 
d ividual oompcunds.

S -so lld ; L -L ‘ quid; G-gas; FUH-fume; K lX -o ix tu re : VAP-vapor; VAR-varles w ith Ln-

PEL -  Perm issible exposure l im it  as adopted by OSHA. A "C" tn th is  colueri Indicates a c e llin g  l im it .  An "NDS" 
c ita tio n  under the GSHA nuisance dust standard ( I . e . ,  29 CFR 1910.1000, Table 2-3 * AeS'ld be considered.

In th is  colusn Indicates that a

6. ADDITIONAL DATA -  This column provides a d d itio n a l data to  he considered in  determining the c la s s if ic a tio n  u f  v io la tio n ."T L V " Indicates that there 
Is no OSHA PEL but Lhat the ACGIH has recanoenoed a Threshold L im it 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 tn at a NIOSH C rite r ia  Ir  sment nas 
been prepared on tn ls  substance. "CIS" .ndlcates tn a t a National In s t itu te  fn-■occupational Safety and Health ’ NICSH) Current I n lc l l  gence 
f i i l le t ln  has been issued fo r  th is  substance. For c e rta in  substances p a d ltlo n i. data is  provided In parenthesis to  a s s is t In locating tne appro­
priate reference.

7. HEALTH EFFECTS -  PrLnclpal c ffe e t(s ) o f exposure to each substance.

8. CLASSIFICATION Cf VIOLATION -  Ratings o f v io la tio n s  as serious (3) or ctr.er-th.m -s.'rious (0) are based upon data In  tne Documentation c f  Threshold
LLeit Values, ACGIH, Fourth E d itio n . '977 (inc lu d in g  supploacnts), a p a rtic u la r NICSH C r ite r ia  Document or Current In te llig e n c e  B u lle t in , trie
NIOSH Registry of Toxic E ffec ts  o f  Chemical Substances and otner selected references.

9. WIFE i’A.MpLIVi -  Substances wnlcn present l  p o 'c n tla l .rgescion ’ I )  naiarc 1913. * - l ( a i'2 !  ir.d g l ia '  ind/or s u in l i '  lcscrotton mmird ' ' / l u . ' . i  a,’
ure ic e v . i f : •>: th is  c r lx -n . rnr these substances wipe rumpling ar.ou.d 'o n s . 'e n d  <n»t uddesstng ir. •r p ijy c e  exposure. Blanxu .rd ita tc
present .." .fe a s ib ility  c f  wipe sampling due to n n y s u h l sta te  c: jusstar.cc; . ick i f  p c t fn t u .  fo" r i g r i f : rant pnvs.:a l M r t :  ind'Cr •.ecnr.ciogi 
iim :ta-..:r,3. Fsfcrences: '.  Goru-.cntattcr. - f  threshold C .r . t  'a .-e s . A1GLH, rcu rth  v l i l t . n .  ' i’’! u rc .u c in g  s -b p le rc n tj ; 2. -tancboex i f
Toxicology, .o l l ,  Acute lo x ic lt le s ,  e'.S. Spec to r ,  e d ito r, P h i.a a e lm n , '/Ac, «.G. Saur.cerc Co. For ICC l t i  m i l  in fc t—j t l o n  refer Tnaster VI 
m th is  ra n u a l.

X
2
r>IT

)G. PROLONGED WCPX SCHEDLTE CATEGORIES -  This colimn indicates the code designation fo r  prolonged work schedules WTUCh raav recu;re v. . u ; ,rt.-ent to 
the PCI.. Sec '"hapter X I I I )

C la s s ific a tio n

C e ilin g  Standard 
Ir r ita n ts
Technologic lim ita tio n s  
Acute Toxicants 
Cumulative Toxicants 
Botn Acute 1 Cumulative

Adjustment C rite r ia

none
none
none
Exposed i hrs'day 
Exposed an hrruwee* 
Exposed 3 nrs/ lav and or 
sxo»de<i jD r.rs'-eca

Note : The health e ffe c ts  ana c la s s if ic a tio n  of v io la t io n  sect;,nr,s c f tr.U  c! oter rave ieen reviewed ;y
nygicm ats Ire n  MCoH using | /o l i :y  guidelin es established t.y -SKA,

i pane, o f to x ic o lo g is ts  and trc u a tria l

c G
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SUBSTANCE

Abate

Acetaldehyde

HEALTH CDCE PHYSICAL PEL
CODE NO. NO. STATE ppm mg/m3

6 0005 S

0010 L 200 360

Acetic Acid 0020 10

Acetic Anhydride 16 0030 20

Acetone 16,8 0060 L 1000 2600

A c e to n ltr lle 16 ,6  0060 L 60 70

2-Acetylarolno-
fluorene

Acetylene

Acetylene
D lchloride

Acetylene
Tetrabromlde

Acrolein

1 C 0065 S

18,17 0070 C

3,10

16

0080 L

0110 L

STD 1910.1016

(See 1,2 plchloroethylcne) 

1 16

0.1 0.25

Acrylamide -  Skin 7.3 0115 S ------- 0.3

A c ry lo n ltr lle
Skin

A ld rln  -  Skin

2,5 C 0120 L STD 1910.1065

2,3 0125 S   0.25

A l ly l  Alcohol 
Skin

6,16 0130 L

A l ly l  Chloride 3,16 0160 L 1

A lly l  C lyc id y l 
tth e r  (AGE) -  
I 'd n

0165 L C 10 65

A l ly l  Propyl 
D is u lfid e

0150 L 12

ADD.
DATA

TLV

TLV-CHC

TLV-CHC

CD

TLV,CD 

CD

CD.CIB

CD

TLV-CHC.
CD

HEALTH EFFECTS
CLASSIFICATION 
OF VIOLATION

WIPE
SAMPLING

Cholinesterase
In h ib itio n

Harked Ir r it a t io n  
Eye, Nose, Throat, 
Skin

Harked Ir r it a t io n  
Eye, Nose, Throat, 
Skin

Harked Ir r it a t io n  
Eye, Node, Throat, 
Skin

M ild  I r r lt a t lo n -  
Eye, Node, 
Throat/Narcosis

H ild  I r r lt a t io n -  
Eye, Nose, Throat/ 
Acute T o x ic ity  
(Cyanoals)

Cancer

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

E x p lo s iv e  S-Ahove 2500 ppm
Simple Asphyxiation

Cumulative L ive r S
and Lung Damage

Harked I r r it a t io n  S
Eye, Hoae, Throat, 
Lungs, Skin

Polyneuropathy, S
D erm atitls/Skln
Eye Ir r it a t io n

Suspect Carcinogen S

S. I

Suspect Carcinogen/ S 
Cuaulatlve Liver 
Dnmage

Eye Damage/Harked S
Irr lta t lo n -E y e ,
Hose, Throat, 
llro n lch l, Skin,

Liver Damage/ 0-Up to 2 ppm
Harked I r r it a t io n  S-Above 2 ppo
Eye, Nose, Throat

Contact Skin S
Allergy/Harked
Irr lta tlo n -E y e ,
Hose, Throat,
D ronichl, S a d

Harkod ir r it a t io n  S
Eye, Hosr. Tnrool

S ,I

WORK
CATEGORY

3

1 B 

1 B 

1 B 

1 B 

6

1 C 

1 C

6

1 B 

6

6

1 B 

6

1 B 

1 B

S
-1

7
1

I
N
D
U
S
T
R
I
A
L
 
H
Y
G
I
E
N
E
 
M
A
N
U
A
L
 

77 
R035



I

77:8036 REFERENCE FILE

u

se
S 3

eg
ss;

is-s *■* o i-

9 *-
9 2

9u
se

a .
8 S

f5
s 8

©
a

5*3C a H hi t
3£

£
a
I

2
1 2 § «-» O J
55 S

"as<0 fl o
Sis

5 * f
t on •O
3*6

3 -

fcfH Z T3 -
3 s.X U)

s
3
2sTJ - 
2&

CO 03

aaa. a. aaCL Gt
88rv, rvj

O O 
to to oj r\j

o ©

*ls siaa AA

£»5
si © -« / :  *j *j P£3 -

ii
3 3 5  
2 3  -

ill ill

« 3r •<
55

X**as
e g
<S£ to

3uC L»*
€5H

2 5
d
p~

i ' l l
25 I<0 Lt!
g S*
Isi

2 £ 
f |to <!

S e 2? £ c n -» >* £ to
3 5

3 J I

>» >» CO aJ© O

i 1 S .  3 I  I ! | S i 55 
=. u. .

e
i —  >*>I u- . a1 1 ee e fJ ! i 5 3 i e as i as 3

« £ $

I 6 I

$

SC

o
o

eo §
SC
3 3

OP*-3

•—1
>»
C

©

©
jkCL
•H

| TJ
k

? § 1
la 1r\i

3if\i

S v a  ̂•o 3 *9
IS §3 
gl J3

>x ©9 S
ii

gI
£■H
a
5

lie !I« 
siS ISJ

312
ill
555

A
£ a. 
£5 5 2

Occupotionol Sofety & Health Reporter [IHM Chapter II)

o
s

IiO O -4s £
I t5 =

t0 At1.
c
i ©
d E3 g*5 -a© C -*
r C  ̂s.
Sg 2 2 O A

ic<S-ic. >, C -I
51

2 ?
1 s f

C T3 
EO §
55 £
155

16

o



INDUSTRIAL HYGIENE M A N U A L
S-171

77:8037



O
c

c
u

p
o

tio
n

o
l 

S
a

fe
ty

 
& 

H
e

a
lth

 
R

e
p

o
rte

r 
[IH

M
 

C
h

a
p

te
r 

II]

SUBSTANCE

Braaofonn -  
Skin

HEALTH CODE PHTSICAL PEL
OODE HO. HO. STATE ppm «*/a3

1*1,3 OH00 L 0.5

Butadiene
0 . 3 -
Butadlene)

Butane

Butanethiol

2-Butanone
(ISC)

2-Butoxyothanol 
Skin (B utyl 
C ellosolve)

n-B utyl 
Acetate

sec-Butyl 
Acetate

te rt-B u ty l
Acetate

Butyl Alcohol 
Skin

sec-Butyl
Alcohol

te rt-B u ty l
Alcohol

Butylaalne
Skin

16 0H10 C 1000 2200

17.8 OH 20 C

15.8 OH 30

12,16 OH35

15

15

15

OH HO

0HH1

0HH2

15.7 OH60

16 OHol

15.8 OH62

2,1H 0H70

(See B utyl Mercaptan) 

200 590

50

150

150

100

2H0

710

200 950

200 950

100 300

H50

300

C 5 15

te rt-B u ty l 
Ch nervate 
(As CrOj) -  
Skin

n-B utvl 
G lycidyl 
Ether (BCE)

2,1H 0*173 S

2,16 0H77 L 50

C 0.1

270

n-Butyl 
Lactate

15 0H78 L

ADO.
DATA

TLV

CD

TLV-CHC

CD

TLV

c

HEALTH EFFECTS
CLASSIFICATION 
CF VIOLATION

WIPE
SAMPLING

Harked Ir r it a t io n  
Eye, Nose, Throat/ 
Cuaulatlve L ive r Damage
H lld  Ir r it a t io n  
Eye, Hose, Throat

O-Up to  3000 ppm 
S-Above 3000 ppm

Asphyxiant/Narcosis S-Above 1800 ppm

Moderate S
Ir r lta t lo n -E y e ,
Hose, Throat/Narcosis

Anemla/Mlld 
Ir r lta t lo n -E y e ,
Hose, Throat

Moderate 
Ir r lta t lo n -E y e ,
Hoae, Throat

Moderate 
Ir r lta t lo n -E y e ,
Hose, Throat

Moderate 
Ir r lta t lo n -E y e ,
Hose, Throat

Moderate
Ir r lta t lo n -E y e ,
Hose, Throat/Hearing 
Loss

O-Up to  100 ppo 
S-Above 100 ppm

O-Up to  300 ppm 
S-Above 300 ppm

O-Up to  300 ppo 
S-Above 300 ppo

H lld  I r r lt a t lo n -  
Eye, None, Throat

Moderate 
Ir r lta t lo n -E y e ,  
Hose, Throat/ 
Narcosis

O-Up to 300 ppo 
S-Above 300 ppo

O-Up to  200 ppo 
S-Above 200 ppo

Suspect
Cai clnogen/Markcd 
I r r lt it lo n - E y e ,
Nose Throat, Lungs, 
Skin

Suspect Carcinogen/ S 
liurkcd Ir r lta t lo n -E y e , 
Hose, Throat, Skin

S .I

Suspect Mutagen/ S
H lld  I r r lt a t io n -  
Eye, Nose, Throat,
Skin

Moderate S
Ir r lta t lo n -E y e ,
Nose, Throat,
Bronchi, Lungs

WORK
CATEDOPT
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I
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1 B
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SUBSTANCE

2-n -D lb u ty lac lno­
ethanol -  Slcln

HEALTH CODE EWSICAL PEL
CODE HD. HO. STATE ppo n«/n3

15.3 0866

ADO.
DATA

TLV

D ib u tyl Phosphate 16 0863 L 1

D ibutylphthalate 19,5 0869 L

D lnhloroacetyleno 9,11,7 0865 L TLV

o-D ich lo ro bcnzcn c 19,9 0867 C 50 300

p-Dlchlorobenzene

3 ,3 '-D lc h lo ro -
benzldlne-Skln

D lc h lo ro d lflu o ro - 
methane (F-12)

l,3 -D ic h lo ro -5 ,
5-Dimeihylhydantion

1 ,1-Dlchlor-oethane

1,2-Dichlorocthane

3,7

1

18

19

0868 

C 0869 

0871 

0872

3 1160 L

3,7,2  0879 L

75 950

STD 5910.1007 

1000 9950

  0.2

100

50

900

200

TLV-CHC

CD.CIB 
No. 25 
A 27

1,2-Dlchloroetnylene 8,7 0870

Dlchlo.-nethyl Ether 19,2,11 0880 L
-  3 d n

200 

C 15

790

90 TLV-CI1G

Dlchlorcmethane

Dichloromonofluoro- 
mcthunc (F-21)

1.1-D lc hloro-1 -
nltroethane

3

9,11

0887

0890

(See Methylene C hloride) 

1000 9200

C 10 60 TLV-CHC

1,2 Dlchloropropane

D lc l'lo ro te tre - 
f lio r o e  thane

18 0900

(See Propylene D lohlorlde) 

1000 7000

CLASSIFICATION WIPE 
HEALTH EFFECTS OF VIOLATION SAMPLING

Moderate I r r it a t io n  S-Above 6 ppm S
Eye, Nose, Throat,
Lungs, Sian, 
d o u la t iv c  L ive r

H lld  I r r lt a t lo n -  
Eye, Nose, th ro a t,
Lungs

Apparent Low 
T o x ic ity ,  Suspect 
Teratogen

Acute T o x ic ity  -  
Nausea, Headache,
Uxig Edena/Cm ulatlve 
CHS E ffec ts

harked I r r it a t io n  S ------
Eye, Nose, Thro at/
L ive r Damage

e m u la tiv e  Systendc S ------
T o x lc lty /C a tarac ts

Cancer -  Bladder S S ,I

O-Up to  2 ppm 
S-Above 2 ppm

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

S

Good Housekeeping 0
Practice

mid I r r i t a t io n  S
Eye, Nose, Throat,
Uaigs

e m u la tiv e  L ive r S
Carnage

e m u la tiv e  L ive r, S
Kidney Cnmage/CNS 
Effects/Suspect 
Carcinogen

Narcosls/CNS O-Up to  600 ppo
Effects S-Above 600 ppa

Harked I r r it a t io n  S
Eye, Nose, Throat,
Ungs/Suspect
Carcinogen/Lung
Edema

C m ulatfve L ive r S
Cumage

Acute Systemic S
T o x lc lty -L w g s ,
Heart, L ive r,
Kidneys

Cood Housekeeping 
Practice

WORK
CATEZ30RT

9

1 B 

1 C 

9

1 A

3

1 C

1 c
1 B

3

9

2

1 A

I C 

I A

I C

S
-1

7
1

I
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SUBSTANCE
HEALTH CODE PHYSICAL P a
CODE HO. MO. STATE ppm sg/a3

Dioxane (D iethylene 
D ioxide) techr 1 
grade -  3cln

2,3

Dloxathion
(Delnav8)

Diphenyl

Diphenylasine

Dipher.yiaethane 
dllsocyanate

Dlpropyler.e Clycol 
Methyl Ether -  Skin

D lq iat

D i-sec, Octyl 
R th a la te  (D i-  2 
ethylhe xylphthalate)

3.5

1010

2790

0926

100 360

ADO.
DATA

TLV-CHC,
CD

TLV

(See Biphenyl)

TLV

Suspect Carcinogen/ 
e m u la tiv e  L iv e r, 
Kidney Damage

Q iollnesterase
In h ib it io n

HEALTH EFFECTS

e m u la tiv e  l iv e r ,  
Kidney Bladder 
Damage/Suspect 
Teratogen

CLASSIFICATION 
CF VIOLATION.

VIPE WORK
SAMPLING CATEGOHY

'5 .3

3.5

16

101V

2681

1015

(See Methylene Biphenyl Isocyanate)

100 600 --------

    TLV

Moderate I r r it a t io n  S 
Eye,

e m u la tiv e  E ffec ts  S 
( Cataracts)/Suspect 
Teratogen

M ild I r r it a t io n  
Eye, Nose, Throat

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

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

D ls u lf lra c  9,2
(T e traethyltluu , ao 
D is u lf id e '

D is/ston -  d u n  6

i':,6 -D l-V e rt-B u tv l- 18
V*-Cre»il

Dluroo 19

Dyfonate 6

Emery 19

Endosulfan 9 ,3 ,2
(Thlodan3) -
Skin

Endrln -  Skin 9

Eplchlorohydrln '9 ,2 ,3
( 1-C hloro,2,3- 
epoxypropane) -S 'in

ETH -  Skin

1,2 -  Epoxypropane

2682

2660

2683

2669

2685

1016

2925

1017

0695

NDS

NDS

NDS

0.1
19

1019 L/S ------- 0.5

(Seo Propylene Oxide)

TL'. ” 9 Acute T o x ic ity -
Ko Antabuse E ffec ts

w ith Alcohol/Suspect 
Carcinogen

TLV Q iollnesterase
In h ib itio n

TLV Good Housekeeping
Practice

TLV Apparent Low
T o x ic ity

TLV Q iollnesterase
In h lb ito n

TLV Nuisance I
P a rtic u la te

TLV Acute C H S  T o x in /
e m u la tiv e  Kidney 
Chnuge/Suspect 
Carcinogen

  Acute T o x ic ity  1

CD,CIB Marked Skin (
No. 30 I r r it a t io n ,

S e n s it iz a tio n /
Suspect Carcinogen 
and Mutagen/
Kidney and Liver 
Damage

— — Q iollnesterase !

In h ib itio n

S.I

I .S

S .I

S,I

I

s

1 c

3

1 c 

I c 

3

1 c

c c
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SUBSTANCE 

E th y l F o r e a te

HEALTH CODE PHYSICAL PEL
CODE HO. NO. STATE ppo ng/n3

16,8 155 100 300

ADD.
DATA

E th y l  M e rc ap tan  20,9 1220 L C 10 25

E th y l  S i l i c a t e  3,16 1230 L 100 850

TLV-CHC
CD

E th y le n e

E th y le n e
C h lo ro h y d r:n - 2 k in

E th y le n e d la e - n e

17,18 1115 0

V 1120 L

15.3,9 1130 L 10

16

25

TLV

TLV-CHC

E th y le n e  D lo r a a id *

E th y le n e  B ic h lo r id e

E th y le n e  G ly co l 
D l n l t r a t e  - 3 d n

E th y le n e  G ly c o l ,  
p a r t i c u l a t e

E th y le n e  G ly c o l ,  
v ap r.r

E th y le n e  G ly co l Mcoo- 
m e th y l E th e r  A c e ta te

E th y le n e im in e  - 
SJdn

E th y le n e  C x ide

3 1910 L

15 1911 L

15 1913 VAP

1 C 1175 L

15,3,2 1190 C

(See 1 ,2 ,-D lbroexy .thane)

(See 1 ,2 ,- D lc h lr ro e th a n e )

C 0 .2  1.2 CD

    TLV

    TLV

(See M e thy l C e l l o s o lv e  A c e ta te )

STD 1910.1012 -----

50 90 -----

E th y le n e  T h io u r e a  S e e  NIOSH CIB Ho. 22

E th y l i d e n e  C h lo r id e  (See 1 , l- D Io h lo ro e tn a n e )

E th y l ld e n e  15,3,5 1161 S     TLV
H o rb om en e

N-Ethyl - 9,15 1225 L 23 99 -----
n o r p h o l in e  - 
S k in

F e n s u l f o th lo n  6  1251 S ---- ---- TLV
(1 v ian itH )

F e rb ao  16,2 1263 S   15 TLV-CHC

c

HEALTH EFFECTS

K lld  I r r i t a t i o n  
Eye, N ose, T h ro a t/  
N a r c o s is

O dor/A cute 
S y s te a lc  T o r ' .c i ty

C u a u la t lv e  K idney  
Qsaage M ild  
I r r l t a t l o n - E y e ,  
N ose, T h ro a t

E x p lo s lv e/ S lm p le
A sp h y x ia tio n

CLASSIFICATION 
OF VIOLATION

O-Up t o  200 ppa 
S-Above 200 ppa

S - I f  Oxygen L e s s  ----
Than 181 By V oluae

A cu te  T o x ic i ty  S
(L oca l and  S y s tem ic)

M ad e .a te  I r r i t a t i o n  S 
Eye, N ose, T h ro a t,
Sid. n/Con t a c t  
D e rm a t i t i s  Asthma

S . I

WORK
CATEGORY

1 B

1 A

9

1 C 

9

C u a u la t lv e  B lood S 
P r e s s u r e  Low ering/ 
H eadache

M ode ra te  I r r i t a t i o n  S 
Eye, Nose, T h ro a t

H o d e ra te  I r r i t a t i o n  S 
Eye, Nose, T h ro a t

1 A

1 B

1 B

C ancer

M ode ra te  I r r i t a t i o n  S 
Eye, Nose, T h ro a t/  
Q x i u l j t i v e  Lung, L iv e r  
and  K idney  Damage/ 
S u s p e c t H u tagen

S,1 1 C 

9

M ode ra te  I r r i t a t i o n  
Eye, H ose, T h ro a t/  
C u a u la t lv e  L iv e r  and  
T e s t i c u l a r  Damage

A cu te  CHS E f f e c t s /  
M ode ra te  I r n t a t l o n -  
F-yc, N ose, T h ro a t

C h o l ln e s t e r a s e
I n h i b i t i o n

M ild  I r r i t a t i o n  
Eye, Nose, U pper 
R e s p i r a to r y  T ra c t/  
S u s p e c t C a rc in o g e n

S .I

1 B

c
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SUBSTANCE
HEALTH 
CODE NO.

CODE
NO.

PHYSICAL PEL
STATE ppo og/o3

ADD.
DATA

L A th l tn  H yd rid e

LPG ( L iq u i f ie d  
F e t r o l e m  Gas)

M ag n e s i te

M ag n e s lm  O x ide  
Furae

H a la th lo n  - S k in  

H ri le lc  A nhyd rid e

M anganese & 
Compounds ( a s  Mn)

M anganese 
C y c lo p e n ta d ie n y l 
T r l c a r b o n v i  ( a s  Mn) 
S k in

M -rble

H e rc u ry ,  (O rgano) 
A lk y l C aspounds, 
( a s  Hg) - S k in

M ercu ry ,
I n o rg a n ic  ( a s  Hg) 
S k in

h e s l t y l  O x ide

M ethane 

Me th a n e  t h i o l  

M ethcny l
(LannaleH) - S ld n  

H e th o x y c h lo r

2 H e tn o x y e th a n o l

9-Methory-e>-
f h e n y le n e o l l im ln e

18,17,6

19

11

6

19.9.2

7.10

1 ,7 ,3

19

7,3,19

7 .3 .2

16

18,17

1803

1615

1610

1616 

1618

1620

1622

1626

1630

1631

1635

1610

1699

1696

VAR

VAR

1000

0.25

25

0.025

1800

NDS

15

15

1

C 5

0.1

0.1

100

TLV

TLV-CHC

TLV-CHC,
CD

TLV

TLV

L.V-CHG

TLV-CHG,
CD

(See H e th y l M ercap tan)

  15

(See H e th y l C e l lu s o lv e )  

(See 2 ,9 - D lam ln o an lso lo )

TLV

TLV

TLV-CHC

HEALTH EFFECTS

M arked I r r i t a t i o n  
Eye, N ose, T h ro a t ,  
S d n / L u n g  
Domage/CHS E f f e c t s

E x p lo s iv e /
A sp h y x ia n t/ N a rc o s is

N u isa n ce
P a r t i c u l a t e /
Ac j s u l a t i o n  
i n  Lungs

Lung E f f e c t s  
( F in e  F ev e r)

C h o l i n e s t e r a s e
I n h i b i t i o n

H arked  I r r i t a t i o n  
Eye, N ose, T h ro a t ,  
L ungs (Edema), S k in /  
Asthma

e m u l a t i v e  CHS 
Damage/Lung Damage

A cu te  CHS and  B lood  
E f f c c ts / C lx m ila t iv e  
K idney Damage

N u ln ance  
P a r t i c u l a t e  
A c c m u la t lo n  
i n  Lungs

A cu te  and  
e m u l a t i v e  CHS 
Damage/Marked 
S d n  I r r i t a t i o n

A cu te  and  
e m u l a t i v e  CHS 
D om ige/C astro-  
l n t e a t l n a l  
E f f e c t s / C l n g l v l t l s /  
S u s p e c t C a rc in o g e n
H lld  I r r i t a t l o n -  
Eye, N o se , T h ro a t

CLASSIFICATION 
CF VIOLATION

0-Up t o  2000 ppm 
S-Above 2000 ppm

WIPE
SAMPLING

0-Up t o  30 cg/o3 
S-Above 30 og/o3

O-Up t o  50 ppa 
S-Above 50 ppo

E x p lo s lv e / S lr a p le  S - I f  Oxygen

C h o l i n e s t e r a s e
I n h i b i t i o n

e m u l a t i v e  K idney  
Damage

S-Above 5 og/m3

S . I

S . I

S , I

WORK
CATEGORY

1 B

2

1 C

2 

3 

2

1 A

9

1 C

9

9

1 B 

. C

3

3

S
-1

7
1
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c c

SUBSTANCE
HEALTH COLE PHYSICAL 

CODE NO. NO. STATE ppa
PEL ADO.

ng/a3  DATA

M e th y l C h lo r i d e <1.7.3 171C STD 1910.1000. Z-2

M e th y l C h lo ro fo rc i 1 6 , 8  1720 350 1900 CT, CIB 
No. 27

M e th y l C h lo rm e th y l  1 C 2690 L
E th e r

H e th y l 2 - C y a n c s c ry la te  15 1735 L

STD 1910.1006

TLV

Methylcydohexane

H e th y l e y c lo h e x in o l

8  1790 L 500 2000 ILY-CHG

16,8,3 1760 L 100 970 TLV-CHC

n-Mtlhylcyclohtunont-
Skin

16,8 1765 100 960 TLV-CHC

M ethy lcyclopen lnd icny l 9 , 3 , 1 5  1767 S     TLV
M anganese M c a r b o n y l  
( a s  “n i  - S k in

M ethy l D nneton  - S k in  6

9 ,9 '- M eth y len e  s i s  
( 2 - C h io ro a m l ln a )  
(KXA) - S k in
M e th y le n e  B ln (9- 
C y c lo h e x y lI s o c y a n a te )

1768

C 2650

19,3,9 2651

STD 1910.1005

TLV

TLV

M e th y le n e  B ln p h en y l 
I s o c y a n a t e  (MDI)

9,19 1073 C 0.02 0 .2 CD

M e th y le n e  Q i l o r l d e  
(D lc h lo r a s e th a n e )

17,3.8 1730 L O T  1910.1000, Z-2 TLV-CHC

M ethy l E th y l K e to n e  
(HEK)

H e th y l E th y l K e to n e  19,3,2 1750 L
P e ro x id e

(See 2-H utnnooe)

TLV

M e th y l F o rm a te 8 ,15 1770 L 100 250

CLASSIFICATION WIPE
HEALTH EFFECTS OF VIOLATION SAMPLING

A cu te  and  C h ro n ic  S
CXS E l f e e t s / L l v e r  
and  K idney  ta e a g e

H lld  I r r i t a t i o n  S
Eye, N ose, 
T h ro a t/ N a rc o s is

C ancer-L m g  S

M ode ra te  I r r i t a t i o n  S-Above 9 ppo  ----
Eye, N ose, T h ro a t

( b r c o s l s  O-Up t o  1000 ppo ---
S-Above 1000 ppo

H lld  I r r i t a t i o n -  S ---
Eye, R e s p i r a to r y  
T ra c t/ N a r c o s is /  
e m u l a t i v e  L iv e r  
and  K idn ey  Damage

H lld  I r r i t a t i o n  S s
Eye, N o se, T h ro a t/
N a r c o s i s

A cu te  CXS E f f e c t s /  S  S
e m u l a t i v e  L iv e r ,
K idney Damage/
M ode ra te  Eye 
I r r i t a t i o n

Q io l l n e s t e r a s e  S s , I
I n h i b i t i o n

C an ce r S s , I

H irk od  I r r i t a t i o n  S  1
•K ln/Skln
S e n s i t i z a t i o n /
Asthma

Asthma/Marked S I
I r r l t a t l o n - E y e ,
N o se ,T h ro a t,  S k in

Q ir ra lc a l A nox ia 2 —
(M e tab o lic
C o n v e rs io n  t o  CD)/
Q i r c n lc  L iv e r  Uvn.ige/
CHS E f f e c t s / N a r c o s i s

H arked I r r i t a t i o n  S  1
Eye, N ose, T h ro a t,
L ung s/C um u la tiv e  L iv e r  
an) K idney  tkimago/
S u sp e o t C a rc in o g e n

N aro o s ls/ M od e ra to  O-Up t o  200 pp a  -
I r r l t a t l o n - E y e ,  S-Above ?no p in
I to s e , T h ro a t., L in g s

WjRK
CATEGORY

9

1 B

1 C

1 B

9

9

2 

9

3

1 c

9

I A

9

9

1 B S-171
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SUBSTANCE

2-Pen tanone

HEALTH
(DDE NO.

15,8

CODE PHYSICAL PEL
NO. STATE ppm og/m3

2010 L 200 700

ADD.
DATA JEALTH EFFECTS

H o le r a te  
r r i t a t l o n - E y e ,  

Nose, T h ro a t/  
N a r c o s i s

CLASSIFICATION 
OF VIOLATION

C-Up t o  900 ppo 
S-Above 900 ppo

WIPE
SAMPLING

P e r c h lo r o e t h y le n e  3,8,2
( T e t r a c n lo r o e th y le r . e )
- S ld n

P e r c h lo r o n e th y l
M e rc ap tan

Perch lory l
F l o u r l d e

I P , 2

2020 L STD 1910.1000, Z-2

2030 L 0.1

13,12, 15 2033 C

0.8

CD, CIB C tn u l a t l v e  U v e r
No 20 ana  CHS Carnage/

N a rc o s is / S u sp e c t 
C a rc in o g en

  Marked I r r l t a t l o n -
Eye, N ose, T h ro a t/  
S u s p e c t C a rc in o g e n

1 3 . 5 ----- H e th a ao g lcb ln em la/  
A nem la/H odera te  
I r r l t a t l o n - E y e ,  N ose, 
T h ro a t

P e r l i t e  ( l e s s  th a n  19*
1* C u a r tz )

2035 S NDS TLV N u isan ce  
P a r t i c u l a t e  - 
A ccum u la tio n  In  
L in g s

P e tro le u m  D i s t i l l a t e s  15,8 
(N aphtha)

2037 L 500 2000 TLV-CHG, 
CD (Re- 
f i r e d  
P e tro le- aa  
S o lv e n ts )

M ode ra te  I r r i t a t i o n  
N a r c o s is

P h e n a c y lc h lo r id e  

P h eno l - S k in 19, 9, ? 2090 S/L

P h c n o th ia z ln e  - S k in  15,3

P heny l E th e r-  7,16,3
B ip h en y l Mix (vapo r)

p-H heny lrn e  1 >laraine 9,3 
- S k in

2091 S

2053 L

2092 S

(See a lp h a- c h lo ro a c c to p h e n o n c )  

5 19 CS

TLV

Pheny l E th e r  ( v ap o r)  7 ,16 ,3  2097 L 1

0.1

r t i r k e d  I r r l t a t l o n -  
Eye, N ose, T h ro a t,  
L ing s/A cu te  and  
C h ro n ic  S y s tem ic  
T o x lc l ty / S u s p e c t 
C a rc in o g en

M ode ra te
I r r l t a t l o n - S k ln /
R io to s e n s l t l z a t l o n -
S k ln
Kausen/M lld 
I r r l t a t l o n - E y e ,  
S k in / C u a u la tlv e  
L iv e r  and  K idney 
Damage

Nausea/Ml Id  
I r r l t a t l o n - E y e ,  
3 d n / C u s u la t lv e  
L iv e r  and  K idney 
Damage

R e s p i r a to r y  
S e n s i t i z a t i o n  
(A sthm ?)/C on trac t 
S k in  I r r i t a n t  
S e n s i t i z e r

S .I

S-Above 10 og/m3 s

J’ litnjlfcl» c,d>I L lh tr
(PCE)

15.3,8 2057 10 60 CD M ode ra te  I r r i t a t i o n  S
Eye, N ose, T h ro a t ,  
S k in / S k in
S e n s l t l z a t l o n / N a r c o s l s

P h e n y lh y d ra z ln e
S k in

'2 ,3 2060 22 CD H em o ly tic  Anemia/ 
S c ln  I r r i t a t i o n  
and  S e n s i t i z a t i o n

W i c

WORK
CATEGORY

2

9

9

9

1 C

1 B

9

2

9

9

2

2

9

M n M m
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SUBSTANCE

O ulnone 
(p-Benioqumonc)

HEALTH 
OODF. NO.

" .3 .2

CODE PHYSICAL 
NO. STATE ppo

PEL
mg/n3

2222 0.1 O.k

Radon D a u g h te r s

R2 X ( c y c l o t r l o e t h y l e n e  7 
T r l n l t r a m ln e )  - S k in

R e s o r c ln o l 15.3

222R S

2221 S

S ee  NIOSH CIB Ho. 10

, M e ta l Fu m

R vodlim , S o lu b le  
S a l t s  (Rh)

Ronnol

R o sin  C o re  S o l d e r  . 
P y r o l y s i s  P ro d u c t s  
( a s  F o rm a ld ehyde)

9

9,2

2223 S

2225 S

2226 S

2227 VAR

0.1

0.001

10

R o tenone  (Com m ercial)  3 ,16 ,2  2228 S

Rouge 19 2229 NDS

Rubber S o lv e n t 7,8 2232

S e l c n lu s  Compounds 
( a s  Se)

S e le n l i r a  H o x a f lo u r ld e  i l  
( a s  Se)

S i l i c a  (Amorphous)

'5 ,3 ,2  2230

2231

19,10 9050

0.05

0.2

0.6

20 HPPCF

S i l i c a  (Pused) 10 9013 Use Q ja:d ,z F o rm u la

ADD. CLASSIFICATION WIPE WORK
DATA HEALTH EFFECTS CF VIOLATION SAMPLING CATEGORY

A cu te  and 
C tm u la tlv e- E y e  
(C om ea l)  Damage/ 
S u s p e c t C a rc in o g e n

TLV Q iro n lc  CNS E f f e c t s
(N ausea, C o nv u ls io n s)

TLV M ode ra te  I r r l t a t l o n -
Eye, N ose, T h ro a t,  
S c ln / C u o u la t lv e  
S y s tem ic  T o x ic i ty

  R e s p i r a t o r y  S e n s i ­
t i z a t i o n

  R e s p i r a to r y  S e n s i ­
t i z a t i o n  (Asthma) 
S u s p e c t C a rc in o g e n

TLV-CHG Q io l l n e s t e r a s e  I n ­
h i b i t i o n

TLV H arked  I r r l t a t l o n -
Eye, Noso, T h ro a t

S-Above 15 ppm — —

S ’ ----

O-Up t o  20 mg/o3 
S-Above 20 mg/o3

1 B 

R

3

1 B

TLV

TLV,CD 
(R e f in ed  
P c tro -  
le u a  S o l ­
v e n ts )

C u m u la t iv e  S y s tem ic  
T o x i c i t y  H lld  I r r -  
l t a t lo n - N o s e ,  T h ro a t 
S u s p e c t C a rc in o g e n

N u isa n ce  
P a r t l c u l a t e -  
A c c u s u la t lo n  
i n  Lungs

C um u la tiv e  C e n t r a l  
and P e r ip h e r a l  
N ervous Sys tem  
D nm age/N arcosls

1 C

M odera te
I r r l t a t l o n - E y e

Lung Edema

Good H ou sek eep ing  S  3
P r a c t i c e / P o s s ib l e
IV icu n o co n lo s ls

P nm xno con lo s ls S 3
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HEALTH OOOE PHYSICAL PEL ADD.
SI BSTANCE (DDE NO. NO. STATE ppn c%/al DATA

T o lu ene-2 ,4- 9,1*1,3 2**70 L C 0.02 0.1*) CD
D iis o c y a n a te  (TDI)

o - T o lu id ln e  - S k in  1 3 ,",2  2*475 L 5 22

Toxaphene 

T r l t u t y l  P h o sp h a te 15,7 2**77

(See C h lo r i n a t e d  C aaphene)

1 .1 .1 - T r lc h lo ro e th a n e

1.1 .2 - T ric h lo n o e th a n e  - 3,8 
S k in

T .- lc h lo ro c th y le n e S .3 .2

2*495 L

2*490 L

(See H e th y l C h lo ro fo rm )

10 **5

STD 1910.1000,Z-2

CIB 
No. 27

CD, CIB 
No. 2

T r lc h lo r c m c th a n e  (See C h lo ro fo rm )

T r l c h lo r o n a p h lh a l c n e  - 3 2 *4 8 3  S    5
S k in

1 ,2 ,3 - T r lc h lo ro p ro p a n e  15,3 2510 L 50 300

1,1 ,2 - T rlc h lo ro - 1 ,2 ,2  19
t r l f l u o r o e t n a n e  (F- 1 1 3 )

T r l c y c lo h e x v l t l n  
H y d ro x id e  ( P l l c t r a n H) 19

T r le th y la m ln o I**.' i .3

2*485 0

2520 S

2180 L

1000

25

7600

NDS

100

TLV

1
2
nor

T r l f lu o rc n o n o -  
b r r r v o '  hnne

19

2 .1 .6 - T n n l t r o p h e n o l

2 .1 .6 - T r ln l tn o p h e n y lm c th y ln l t r a o in e

T r l m e l l l t l c  A n liyd rldo  
(THA)

T rlm e th y lb e n z e n e 1*1.7

2500

:»02

2505

1000 6100

(See P i c r i c  A cid) 

(Seo T e t r y l )

Seo  NIOSH CIB No. 21

TLV

T r i n i t r o t o l u e n e  - S k in  13,12,3 2530 S
(TNT!

1.5

uID

•

HEALTH EFFECTS
CLASSIFICATION 
OF VIOLATION

WIPE
SAMPLING

WORK
CATEGORY zo

Asthm a/Harked
I r r l t a t l o n - E y e ,
N ose, T h ro a t ,  B ro n c h i,  
L u n g s/ D e rm a ti t is

M e them og lob inem ia/  
A cu te  S y s tem ic  
E f f e c t s /  S u s p e c t 
C a rc in o g e n

S

S S

1 A

*1

c
H3J
>
r-
X
■<CT
mST:
m

M ode ra te  I r r i t a t i o n  
I to se , T h ro a t ,  Lungs/ 
H eadache

S 1 S
>zc
>r-

e m u l a t i v e  L iv e r  
C o rsag e/N arco sis

S s V

N a r c o s i s / C m u la t lv e  
S y s tem ic  T o x ic  
E f f e c t s / S u s p e c t  
C a rc in o g e n

S 1

C um u la tiv e  L iv e r  
C om ago/Chloracne

S S 3

M ode ra te  I r r i t a t i o n  
Eye, N ose, T h ro a t/  
C um u la tiv e  L iv e r  
Dnmage

s 1

A p p a re n t Lou 
T o x ic i ty

O-Lp t o  2 0 0 0  ppo 
S-Ahove 2000 ppm

------- 1 c

A pp a ren t Low 
T o x ic i ty

S-Above 15 rog/m3 1 c
Marked I r r i t a t i o n  
£y<!, N o se , T h ro a t,  
Lungs/Lung Edema/ 
C o m e a l tkamngo

S 1<

A pparen t Low 
T o x ic i ty

0 1 C

M arked I r r i t a t i o n  
L ungs, S k in /  
e m u l a t i v e  
CHS E f f e c t s

s ------- 1

M ethem og lob inem ia/  
A p l a s t i c  Anemia/ 
e m u l a t i v e  Eyo 
( C a ta r a c t s )  arxl 
L iv e r  Damage

s S 3 S-171
77:8069
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SUBSTANCE
HEALTH CODE PHYSICAL PEL
CODE NO. NO. STATE ppm mg/m3

T r l c r t h o c n s y l  7  2 5 3 2  L —  0.1
P h o sp n a te

T r lp h e n y l  P h o s p h a te  6  2535 S    3

T u n g s te n  & C at pounds 19 2536 S   NDS
(Insoluble) (as W|

T u n g s te n  Coepounds 9 2537 S  ---- ----
(S o lu b le )  ( a s  W)

T u rp e n t i n e  15,3 2590 L 100 560

S

U ra n lm  ( I n s o lu b le  
C a tpounus)

U ra n lm  ( S o lu b le  
C a tpouno s)

V an a d lm  (V2 O5 ) 
D u st ( a s  V)

3 2560 S

3 2561 S

19,11,10 2570 S

0.25

0.05 

C 0.5

V an a d lm  (V2 O5 ) 
F in e  ( a s  V)

19,11,10 2571 S C 0.1

V in y l A c e ta t e

V in y l B en teno  

V in y l B ro o ld  1

16

3.2

2572 L

2577 C

(See S ty r e n e )

V in y l C h lo r id e

V in y l C yan id e

V in y l C y c loh exene  
D io x id e

V ln y l ld e n o  C h lo r id e

1 C 2580 C

19.2 2581

3 .2  2583 L

STD 1910.1017 

(See A c r y l o n l t r l l e )

V in y l T o lu en e 15 2582 L 100 980

Jut!i

CLASSIFICATION WIPE WORK
HEALTH EFFECTS C f VIOLATION SAMPLING CATEGORY S

  P o ly n e u ro p a th y

TLV,CD 

U V .’CD

TLV

a>

TLV-CHG,
CD

TLV,CD

Q io l l n e s t e r a s e
I n h i b i t i o n

Lung A ccum u la tio n/  
A p p a ren t Lou 
T o x ic i ty

A cu te  CNS E f f e c t s  
( M e tab o lic )  P o iso n )

M ode ra te  ( r r l t a t i c w i ,  
Eye, N ose, T h ro a t,  
B ro n c h i,  L ungs, 
S k in / C m u la t tv e  
K idney Damage

O c u l a t i v e  K idney
Damage/Lung
A cc ix o u la tio n

e m u l a t i v e  K idney  
Dosage

Marked I r r i t a t i o n  
Eye. N ose, T h ro a t,  
B ro n c h i,  L ungs, S k in .' 
A cu te  and  C h ro n ic  
B ro n c h ia l  and  Lung 
Lnmage

H arked  I r l t a t l o n  
Eye, N ose, T h ro a t,  
B ro n c h i,  L ungs, S k in/  
A cu te  and  C h ro n ic  
B ro n c h ia l Damage

M ild  I r r l t a t l o n - E y e ,  
N ose, T h ro a t

O-Up t o  5 cg/ s3  — — - 3
S-Above 5 Qg/o’

S-Above 15 mg/a3 ------ 1 C

2

1 3

S-Above 20 ppo —  —

1 A

1 A

1 B

TLV, CIB 
No. 28, 
CD

CIB, CD 
No. 28

e m u l a t i v e  B rom ide 
I n t o x i c a t i o n  
(CNS E f f e c t s ) /  
S u s p e c t C a rc in o g e n

C an c e r- L iv e r 1 C

U V

U V .C IB  
No. 28

H arked  I r r i t a t i o n
S k ln 'S u s p e c t
C a rc in o g e n

e m u l a t i v e  L iv e r  
and  K idney  Damage/ 
S u s p e c t  C a rc in o g e n

M ode ra te  I r r t a t l o n  
Eye, N ose, \ . , r o a t

O-Up t o  200 ppn 
S-Above 200 poo
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SUBSTANCE

VM 4 P N aph tha  

W arf a r m

W eld ing  f i n e s  
( t o t a l  p a r t i c u l a t e )

HEALTH CODE PHYSICAL PEL
QODE NO. NO. STATE ppo ng/o3

16.6 .3  25811 L

3 258 i  S

15.11.3 2587 PJM

0.1

Wood D u s t,  h ardw ood 10,3.2 9210 S
( n o n a l l e r g e n lc )

Wood D u s t,  s o f tw o o d  19 9211 S NDS

X y len e  (o- ,c- , and  15,8 2590 L 10:
p - ls a o e r s )  - S k in

o- X y lcn e , A lpha, 
A lp h a '-  D iam ine

X y lid e n e  - S k in

3.15

13.1

2592 L ----

2600 L

135

25

Y t t r i i n  10 2602 S  —  1

Z in c  C h lo r id e  r u s e  19,11,2 2611 S    1

Z in c  Q ip am ate  ( a s  Cr) 2 2612 S

Z in c  O x id e  Fuse 2610 S

Z in c  S t e a r a t e 19 2616 S  --- NDS

Z l tc o n lu a  C arpound s 10,3 2620 S
( a s  Zr)

mmmnam

»

\

ADD.
DATA HEALTH EFFECTS

CLASSIFICATION 
CF VIOLATION

WIPE
SAMPLING

WO.nK
CATEGORY

TLV,CD

TLV

TLV

TLV

CD

TLV

TLV,CD 
(Chro- 
o iu n  VI)

CD

TEW

H lld  I r r i t a t l o n - E y e ,  
Nose,

e m u l a t i v e
A n t ic o a g u la n t  E f f e c t

M ode ra te  I r r i t a t i o n  
N ose, T h ro a t ,
B ro n c h i,  Lung3 /A cu te  
and  C h ro n ic  T o x ic i ty  
F ro o  M e ta l O x id es

Lung Damage/
D e r n a t l t l s / S u s p e c t
C a rc in o g e n

N u is a n c e  P a r t i c u l a t e  
(A ccum u la tio n  in  
L ing s)

M od e ra te  I r r i t a t i o n  
Eye, N cse ,
T h ro a t/ N a rc o s is

C o n ta c t S k in
S e n s i t iz e r / M o d e r a te
I r r i t a t i i n - S k i n

H e th a a o g lo b in o n a/
A cu te  S y s tem ic  
T o x ic i ty

P n eum o co n io s is  
( D if f u s e  F i b r o s i s )

M in e d  I r r i t a t i o n -  S 
F.ye, N ose, T h ro a t ,
Lungs/A cu te Lung 
to c .ig e/  S u s p e c t 
C a rc in o g e n

S u s p e c t C a rc in o g e n  S

A cu te  S y s tem ic  
T o x ic i ty  ( H e ta l 
Fuse  F ever)

N u isa n ce  
P a r t i c u l a t e  - 
A c cw su la t lo n  
In  Lungs

P n e im o c o n lo s is/  
Lung and  S k in  
G ra n u la s a s

b-Above 70C ppo

O-Up t o  200 ppo 
S-Above 200 ppa
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SUBSTANCE
health code physical pel Ann.

COCE NO. NO. STATE ppm mq/m3 DATA

Ben/o Alpha Pyrene 
(BAP)

07?6

N-Butyraldehyde
Oxime

or
N-Butyraldoxime

0487

2 ,4-0ichlorophenol 
tOCP)

0895

N.N-Diethyl ami nopropyl.  
amine

0859

Oust (Nuisance) 9130

Oust 'T o ta l) 9135

Dimethyl ethyl aim no 
(OEMA)

D915

Glutaraldehyde 1361

Glutaraldehyde 
(A lle a lin e  Activated)

1367

Lead Chromate 0687

a-Methyl S i l ic a te 1778

N -Nitrosodiethanol- 
amine (CENA)

0907

N-Nitrosomorpholiii" 1943

Pentac, B is
(Pentach lo ro -?,
4 -cyc lo p cn tad ien -l-y l)

1985

Phenyl Isocynate 213?

I ,?-PropyIene G lyco l 
O in it ra le  - Skin

2200

Tetrachlorophcnol 2355

I r  ihulylam ine 29 78

1 ,?  ,4 - I r  irh lnro lii'u iene 2 .V01

T r tdymit e 1017

T r iphenyl amine 2534

Vydale ( also  O xaayl) 2585

C

HEALTH EFFECTS
CLASSIFICATION 
OF VIOLATION

WIPESAMPLING WORK
CATEGORY
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By MARGARET NELSON 
S t a f f  Writer

Why should you care if you ’re ex­
posed to chemicals at work?

The U.S. Department o f Labor 
estimates that nearly 60 percent of 
the total number of recorded occu­
pational illnesses are re lated to 
chemical exposure.

Workers have a "right to know" 
what hazardous substances they 
are exposed to so they can take pre- 

. ventative health measures, says 
Steve Kadish of the Alaska Health 
Project.

Kadish is a prime force of right- 
to-know legislation pending in the 
state Legislature. The legislation 
requires that the use and ingre­
dients of certain hazardous and 
toxic materials found in the work 
place are made known to workers.

'The Alaska Health Project is a 
non-profit, research, education, in­
formation nnd re fe rra l organiza­
tion that focuses on the her 1th and 
s a fe ty  o f w o rk e rs . B a sed  in 
Anchorage, the organization also 
conducts research, policy and che­
mical analysis on hazardous mate­
rials.

Kadish was in Fairbanxs Friday 
conducting a workshop on health 
and job safety, for shop stewards, 
business agents and others.

About 3,000 new chemicals are 
introduced into the work nlace 
each year. Kadish said.

"That’s not to say chemicals are 
bad," Kadish said. " I f  they arc in 
the workplace, employees need to 
be aware of them ."

There arc more than 150 indust­
ria l facilities in Alaska that gener­
ate m ore than 2,200 pounds of 
hazardous waste per month, he 
said. Alaska needs legislation be­
cause few companies presently in­
form  workers about the identity of 
the chemicals they arc exposed to, 
or about the possible hazards fro.*- 
these chemicals, Kadish said. The 
result is that workers are unkno-

S T E V E  jx A D lS I i  
C o n c e r n e d  a b o u t  e x p o s u r e  

t o  t o x i c  s u b s t a n c e s
{Staff fiholo l<\ J«c Cor i r  in i

wingly exposed to substances that 
are hazardous lo their health.

With a "right-to-know" law. em­
ployees and employers could begin 
to take the necessary preventative 
measures to eliminate or reduce 
exposures to toxic and hazardous 
m ateria ls, Kadish said. In com­
munities, residents and health o ffi­
cials could have access to informa­
tion that would help them deal 
more effectively will illnesses and 
accidents resulting from  hazar­
dous substances.

Two right-to-know bills arc p-.-nd 
ing in the Alaska Legislature. A

senate bill was introduced by sena­
to rs B e ttye  Fah renkam p , Joe 
Josephson. Vie Fischer and Arliss 
Sturgulewski. The House Labor 
and Commerce Committee recent­
ly introduced a bill in the House.

People interested the legislatio.i 
may comment at a public hearing 
in Fairbanks March 11. The hear­
ing is from -1:30-6:30 p.m. at tne 
borough assembly chambers.

Both bills require employers to 
supply employees with a "Mate­
rial Safety Data Sheet." The data 
sheet lists the chemical and trade 
name of the substance, permissi­
ble exposure levels, chronic and 
short term health effects, safe use 
conditions, proper cleanup proce­
dures and emergency medical 
treatment.

The bills also would require an 
employee training program pro­
vided by the employer on safe use 
of the substance.

For example, said Kadish, sup­
pose a company works with an in­
d u s tr ia l solvent used to clean 
floors. The bills, if passed, would 
require a label on the cannister o’’ 
the solvent detailing the ingre­
dients of the substance and symp­
toms workers may have if they are 
poisoned, The employer would be 
required to give a data sheet to the 
employee and a brief training ses­
sion would be required on the sub­
stance.

Kadish said the legislation is a 
result of labor, environmental, 
health and community groups ac­
tion. The right to know issue deal­
ing with toxic and hazardous 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 information on right- 
to-know JegijSlalinii or the Alaska 
Health Project, contact Kadish at 
r .O . Box 1037, Anchorage 9;*51(l or 
C t l l l  272-673-5.
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Work-related hazards 

still problem, official says
.£T

byCary Virtue .-a. .. -A
Tim e*W rite r . ..

A  set of safety standards * 
ought to be adopteo nationwide - 
to help reduce health hazards as­
sociated with the work place, a -» 
former chief of the U.S. Occupa­
tional Safety and Health Admin- - • 
istration said Friday. ,"r-■

“I think it is absolutely essen­
tial that we begin to develop a 
guide to redress occupational 
hazards or w e’re going to enter 
Llie 21st century with the same 
problems," Eula Bingham told 
an all-day safety in the work 
piace conference at Alaska Pa­
cific University.

Bingham also urged the legis­
lature to adopt pending “right-to- 
know” legislation which would 
require employers to provide in­
formation about hazardous 
chemicals they m a y  use.

" W e  ought to be saying, ‘Look 
fellow, we still have a big prob­
lem about occupational disease 
in this country,’ ” said Bingham. 
“Not only dc you have deaths, 
but you have (non-fatal) diseases 
which are manyfold greater.” 

Nationally, she said about 
100,0000 people die every year 
from occupational diseases. That 
figure includes 12,000 lung cancer 
deaths and 5,000 deaths from res­
piratory diseases.

There are also some 16,000 
heart attacks annually as­
sociated with occupational dis­
ease, and 300,000 to 1 million peo­
ple suffer diseases such as ulc­
ers, neurological disaeses, back 
injuries and diseases of the 
liands and fingers. . .

“But if you Io o k  at the past 
two years it is apparent we are 
turning our backs on those in­
jured in the work place,” Bin­
gham said. “W e  are turning our 
backs on the sick."

Bingham was referring to the 
Reagan administration’s relaxa­
tion of existing controls by cut­
ting funding for federal pro­
grams that monitor health stand­
ards. For example, she said 
health inspections have dropped 
from 15,000 to 12,000 annually 
since the Reagan administration 
commenced.

"In the last two years we 
haven’t seen any standards,” she 
said. “W e’ve seen the dropping 
of standards.”

Instead of ignoring health 
safety, Bingham said the nation 
should be working to improve it.
She urged a strong federal role 
for enacting such legislation, but 
said local legislatures have a 
major pan to play as well._________

.. . ~. • , ...i-  . . i . r t f ......
-v t -v  ■-;:w a r s. .  s, ■.
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E U L A  B I N G H A M  
Wants ‘safety net’

Currently, most health hazard 
legislation is adopted on a “case- 
by-case” basis. But Bingham 
would like to see generic stand­

ards tha would “cut across” 
brand namos anu apply to a wide 
range of chemicals or issues. ;

Such standards could be de?’ 
veloped for handling hazardous 
materials, identifing toxic mate^ 
rials and medicines and enacting 
protective legislation for remo\£ 
ing workers overexposed to haz“: 
ardous chemicals. Also, health 
and safety standards could be 
drafted to guide the construction 
of new buildings. i

Right-to-know legislation i i  
another way to protect workers; 
Bingham said. There are two 
bills in the legislature which 
would require employers to issud 
a fact sheet on any toxic chemi; 
cals they use. The sheet would 
list information about chronid 
and short-term health efftects,* 
risks involved in handling the 
substance, symptons of overexi 
posure, proper handling 
techniques, emergency proce* 
dures for spills and disposal 
techniques. 1

“In the long run money would 
be saved by committing addi­
tional money to health ana safetw 
(programs),” Bingham saidj 
“Let’s stop cutting the heart our 
of these programs.” I
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