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Appendix A. —Supplemental Information.
on OSHA and NIOSH

Other Reports on OSHA and NIOSH

The General Accounting Office (GAO) has exam-
ined a number of aspects of OSHA and NIOSH oper-
ations. It has reported on standards-setting activities
of OSHA and the criteria-setting activities of NIOSH
in two different reports (494,501) and generally criti-
cized the slow pace of the development of new stand-
ards, and the lack of coordination between the two
agencies. GAO has examined emergency temporary
standards (495,496) and the procedures used by OSHA
to grant employers variances from standards (497),
and expressed concern that OSHA’s activities were not
sufficient to ensure worker health and safety. GAO
has also criticized OSHA’s management of its consulta-
tion program (505), OSHA’s monitoring of State Pro-
grams (500), as well as the administration of NIOSH’s
HHE program (503).

GAO has reviewed OSHA’s health inspections
(502), its safety inspections (504), and the procedures
used for scheduling complaint inspections (507), and
was critical of several aspects of OSHA’s inspection
activity. GAO has in two reports criticized OSHA’s
data collection efforts, pointing to inadequacies in data
on injuries and health hazards and OSHA’s failure to
use the information it collects through accident inves-
tigations (499,508). A 1984 GAO report examined
OSHA’s policies of encouraging the informal settle-
ment of citations (511).

Mary Jane Belle, of the Congressional Research
Service, prepared a report in 1981 on OSHA reform
(530). She has also written and updated a Congres-
sional Research Service Issue Brief on OSHA (533).

Crisis in the Workplace by Nicholas Ashford (30)
and Bitter Wages by Joseph Page and Mary-Win
O’Brien (361), provide accounts of some of OSHA’s
early history and present their evaluations of govern-
mental activities. Other studies of occupational health
and safety regulation are Robert Smith’s The Occupa-
tional Safety and Health Act (44 and John Mendeloff’s
Regulating Safety (300). David P. McCaffrey, OSHA
and the Politics of Health Regulation (290) gives a his-
tory and analysis of the health standards issued dur-
ing OSHA’s first decade, while Steven Kelman’s Reg-
ulating America, Regulating Sweden (245) provides a
comparison of OSHA and its Swedish counterpart. In
his collection entitled OSHA: History, Law, and Po/-
icy (307), Benjamin W. Mintz provides numerous ex-
cerpts from primary source documents related to many
of the important disputes about OSHA standards and

enforcement activity, employee rights, and the history
of State programs,

Three other reports on OSHA are of special inter-
est. Two were prepared by Presidentially appointed
groups. The first, appointed by President Ford and
often referred to as the MacAvoy Commission, exam-
ined OSHA’s safety standards and recommended that
OSHA issue performance standards (276). The second,
an Interagency Task Force appointed by President
Carter, made a large number of recommendations on
OSHA inspection activity, creation of economic in-
centives for OSHA compliance, establishing cooper-
ative programs, and reforming regulatory activity
(228). In addition, two academic economists, Richard
Zeckhauser and Albert Nichols, studied OSHA regu-
lation at the request of the Senate Committee on Gov-
ernmental Affairs, which published their report in 1978
(685),

OSHA Standards Issued After Rulemaking

As described in chapter 12, OSHA has the author-
ity to issue new standards, and to modify or revoke
existing standards using procedures specified in the Oc-
cupational Safety and Health Act (OSH Act). Tables
A-1 and A-2 present details of the rule-making pro-
ceedings that have resulted in final standards during
OSHA’s first 13 years. These proceedings can begin
with the receipt of a Criteria Document from NIOSH,
the creation of an ad hoc advisory committee, or the
publication of an Advance Notice of Proposed
Rulemaking. Although, in theory, both of these lat-
ter two might occur in the same proceeding; in prac-
tice they have not. In fact, in recent years, OSHA has
tended to use the Advance Notices, and has not used
ad hoc advisory committees. (The exceptions are
standards involving the construction industry, for
which OSHA is required, by its own regulations, to
consult with the standing Construction Safety Advi-
sory Committee. ) Moreover, in recent years, NIOSH
has issued few criteria documents. Proceedings are
now more likely to begin with a petition from an in-
terested group, such as a union, for a standard,

The formal Notice of Proposed Rulemaking and
publication of the Final Standard and statement of rea-
sons are necessary steps in order to issue a standard.
A public hearing is not essential, unless an interested
party requests it. For major and controversial stand-
ards, a hearing is invariably requested.
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Under section 6(f) of the OSH Act, “[a]ny person
who may be adversely affected by a standard issued”
by OSHA can challenge the standard in any of the U.S.
Courts of Appeal. A column in tables A-1 and A-2 in-
dicate if any challenge occurred, the circuit in which
it was filed, and the date of the decision. Table A-3
lists the names and citations for these cases.

Finally, OSHA has for a number of its standards,
taken formal steps to reconsider and revise standards
that had been issued in final form. The last column
of tables A-1 and A-2 list these actions.

OSHA Enforcement Activity

Tables A-4 to A-n present detailed information
concerning inspection activity by OSHA since Fiscal
Year 1973 and the State programs since Fiscal Year
1976. The data for these tables were provided by
OSHA. Table A-4 provides the number of inspections,
both for safety hazards and for health hazards. Table
A-s presents these inspections according to OSHA’s
priority categories—fatality/catastrophe investiga-
tions, complaint inspections, programed inspections,
and follow-up inspections. Table A-6 gives the num-
bers of inspections by major industry groups.

Tables A-7 to A-11 include information on the va-
rious types of violations issued by OSHA. The OSH
Act specifies that penalties be imposed on employers
for violations of standards. Except in the case of de
minimus violations that have “no direct or immediate
relationship to safety or health, ” and other-than-
serious violations, OSHA must issue a citation, pro-
pose a penalty, and set a “reasonable” abatement
period.

A “serious” violation is issued for hazards that pre-
sent a “substantial probability of death or serious phys-
ical harm” to employees. A fine of up to $1,000 for
each serious citation can be imposed. An other-than-
serious violation is not explicitly defined in the Act,
but it falls between serious and de minimus violations.
These violations have also been termed “non-serious
violations.” OSHA and OSHRC interpret other-than-
serious violations to involve conditions that have a di-
rect and immediate relationship to worker safety and
health, but without a substantial probability of death
or serious physical harm. Although a fine of up to
$1,000 could be imposed for these violations, in prac-
tice the proposed fines are substantially smaller.

‘Willful” violations are defined as those that are “in-
tentional and knowing, as distinguished from acciden-
tal, and display a careless or reckless disregard or plain
indifference to the Act or its requirements. ” (333).
Employers will usually correct a hazard after being
found in violation. Employers who subsequently are
found to violate the same standard or a similar stand-

ard may be issued “repeated” violations. Fines of up
to $10,000 may be imposed for both willful and re-
peated violations. OSHA’s largest penalties usually in-
volve an employer’s “failure to abate” or correct a haz-
ard. The OSH Act authorizes penalties of up to $1,000
for each day that the hazard continues beyond the day
it was supposed to have been abated. In practice, these
have been limited to a maximum of 10 days or $10,000.

The Act also authorizes criminal prosecution in sev-
eral situations: First, a willful violation that results in
an employee’s death may be punished by criminal pen-
alties including a fine of up to $10,000, or 6 months
imprisonment, or both. For a second conviction, these
maximum penalties are doubled. There have been only
a handful of these cases under the Act. In addition the
Act provides for criminal penalties for OSHA officials
who give an employer unauthorized advance notice
of an inspection, and against anyone who falsifies
OSHA-required records, or uses force to interfere with
the work of an inspector, although there have not been
any cases brought for these last three types. (For a
more detailed discussion, see 307,333,408. )

In practice, penalties are substantially lower than
the maximum penalty amounts outlined above, reflect-
ing, in part, OSHA’s discretion in setting penalties. In
proposing penalties, OSHA considers the gravity of
the violation, the good faith of the employer, the size
of the business, and the employer’s previous history
of compliance.

Activities of Other Federal Agencies

OSHA and the 25 State Programs are directly re-
sponsible for ensuring the health and safety of most
private sector workers in the U.S. However, workplace
health and safety for some private sector workers are
the responsibility of other Federal agencies. In general,
health and safety conditions for most public sector
workers are not directly regulated by OSHA, although
State Programs, at least in theory, cover State and
local employees in States with State Programs. Finally,
the regulations issued by several other Federal agen-
cies also affect job safety and health, even though
workplace conditions are not the primary focus of
these agencies.

The constellation of governmental bodies with
workplace safety and health responsibilities is sum-
marized in table A-12. The OSH Act directly regulates
“employers,” who are defined as persons and busi-
nesses who have employees and are engaged in inter-
state commerce (Section 3(s)). This generally covers
private sector employers, although anyone who is self-
employed and who has no employees is not directly
subject to OSHA regulation.
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In addition, the occupational health and safety of
some private sector employees is regulated by other
agencies. Section 4(b)(1) of the OSH Act provides that
the OSH Act does not apply to “working conditions”
for which other agencies “prescribe or enforce stand-
ards or regulations affecting occupational safety or
health. ” These exclusions are, in some instances, for
all aspects of occupational safety and health; in others
only for certain hazards. For instance, the Mine Safety
and Health Administration (MSHA) is responsible for
all safety and health hazards associated with mining.
The Nuclear Regulatory Commission, in contrast, is
responsible for assuring that the workers under their
jurisdiction are adequately protected from radiation
exposure only; OSHA is responsible for all other
workplace hazards.

The boundaries of authority are clear in some cases,
while in others disputes have arisen. The Federal Avia-
tion Administration (FAA) has requirements concern-
ing the health and safety of flight crews, but coverage
of aviation ground crews has been a focus of dispute
between the FAA and OSHA.

Certain jurisdictional uncertainties have been re-
solved by agreements between OSHA and other agen-
cies. The Department of Energy, through a letter of
understanding, has responsibility to “prescribe and en-
force occupational radiological and nonradiological
safety and health standards” for the workers it cov-
ers. That 1974 agreement reaffirmed a 1964 letter of
understanding between the then Atomic Energy Com-
mission and the Department of Labor concerning
responsibilities under the Walsh-Healey Act.

Recently, Congress temporarily transferred jurisdic-
tion over stone and gravel quarries from the Mine
Safety and Health Administration to OSHA for sev-
eral months. Inspection authority for this industry has
now returned to MSHA. Current and future jurisdic-
tional disputes may be resolved through letters of un-
derstanding and inter-agency agreements, or through
congressional and court actions.

The employees of the Federal Government, as well
as of State and local governments, are not directly reg-
ulated by OSHA. However, Section 19 of the OSH
Act requires that the head of each Federal agency pro-
vide an occupational safety and health program for
agency employees that is “consistent with” the stand-
ards issued by OSHA. Three different Presidents have
issued Executive Orders concerning the health and
safety of Federal workers (Executive Order (E. O.)
11612, July 26, 1971; E.O. 11807, Sept. 28, 1974; E.O.
12196, Feb. 26, 1980). There is a Federal Advisory
Council on Occupational Safety and Health, appointed
by the Secretary of Labor, that consists of 16 mem-
bers--8 representing Federal agencies, and 8 represent-

ing Federal employee labor organizations. OSHA also
provides technical assistance to other Federal agencies
concerning the health and safety of Federal workers.

The health and safety of State and local government
employees is the responsibility of the States and
localities that employ them. Any State that establishes
a State Program must provide an occupational safety
and health program for state and local employees that
is “as effective as the standards” adopted for private
sector workers. But State and local government em-
ployees in States without State Programs are not cov-
ered by this requirement.

In addition, several other Federal agencies can take
actions that affect worker health and safety. The Envi-
ronmental Protection Agency (EPA) regulates pesti-
cides under the Federal Insecticide, Fungicide, and
Rodenticide Act and regulates toxic substances under
the Toxic Substances Control Act. In either case, EPA
actions to allow, limit, or prohibit the use of particu-
lar substances may affect employee health and safety.
In fact, in many cases, the exposed workers may be
the group most affected by these actions. This may
also happen with actions taken by the Consumer Prod-
uct Safety Commission in regulating hazardous con-
sumer products.

Comparison of Protective Levels

The NIOSH list in Summary of NIOSH Recommen-
dations for Occupational Health Standards contains
recommendations for a total of 163 hazardous sub-
stances and work conditions. There are 74 substances
which have no complications, and these are included
on the comparison list. There are also 11 groups of
71 separate substances for which NIOSH has made rec-
ommendations. Only 43 of these, however, were con-
ducive to comparison. In addition, there are six sub-
stances in three classes which OSHA or ACGIH treat
separately, but NIOSH treats the same. These are cad-
mium, which OSHA separates into dust and fume;
PCBs, which are divided by the percent of chlorine
present; and the explosive nitro compounds, nitroglyc-
erin and ethylene glycol dinitrate. Finally, 10 NIOSH
recommendations cover exposures to general catego-
ries of toxic substances or harmful physical agents,
while 5 others cover hazardous working conditions.
These are described in chapter 12, but because most
of them are not easily compared on a numerical basis,
they were excluded from this comparison. Thus the
total number of Protective Levels compared equals 74
plus 43 plus 6 or 123.

Table A-13 presents the numerical Protective Levels
from OSHA, NIOSH, and ACGIH that were com-
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pared. Alternative chemicals names are not used in
table A-13. In most cases, the name used is the one
NIOSH uses. Abbreviations have been included in
most cases for those substances which have them, and,
in fact, some substances are seldom referred to by their
chemical names, abbreviations being more convenient.
In this table, all protective levels are listed in mg/m3

(milligrams substance/cubic meter of air). Generally,
the protective levels in the actual recommendations
and standards are given in ppm (parts per million) or
mg/m3 or both. For convenience and ease of compari-
son, all ppm concentrations were converted to mg/m3

using the formula:
(MW X (X) ppm)/24.45 = Y mg/m3

(at 250 C and 760 mm Hg pressure, where MW = Molecular
Weight).

Table A-13 lists 123 toxic and hazardous substances
and the corresponding Time-Weighted Average
(TWA) and Ceiling permissible exposure limits for
each substance that are recommended by NIOSH and
ACGIH, and mandated by OSHA. The 123 chemicals
included in the comparison are all those that appear
on the NIOSH list that also appear on either the OSHA
or ACGIH lists. The names of the NIOSH list sub-
stances that were left out for various reasons are listed
in the Notes (No. 36).

When there is only one exposure limit in a protec-
tive level the word “none” in small letters indicates
which exposure limit is not part of the standard. For
example, “none” under the NIOSH Ceiling Limit for
carbaryl means that the NIOSH recommendation does
not have a Ceiling exposure limit for carbaryl, but it
does have a TWA exposure limit. When there is no

recommendation or standard for a particular sub-
stance, the word “NONE” is capitalized and present
in both exposure limit columns.

Approaches differ among OSHA, NIOSH and
ACGIH. For example, many of NIOSH’s recommen-
dations are based on a lo-hour workday and not an
8-hour workday as are OSHA’s PELs. For this com-
parison, it was assumed that this difference would have
only a negligible effect on the level of protection.

For most substances, NIOSH recommends only one
TLV (98 cases out of 131), either a TWA or a Ceiling
Limit, but not both. OSHA has only one PEL, an 8-
hour TWA, for most of the substances it covers. On
the other hand, ACGIH recommends both a TWA and
a Ceiling TLV in over half of the cases included in this
comparison (73/131). With differing specifications
concerning the type of Protective Level, it can be dif-
ficult to compare them. In addition, recommendations
that no exposure be allowed for carcinogens is often
not reflected in the numerical levels recommended by
an organization.

There are also differences in defining specific sub-
stances since some descriptions are more inclusive than
others. For example, ACGIH has four TLVs for as-
bestos (one for each type), while NIOSH has a single
protective level. A similar problem occurs if the sub-
stances being compared are not exactly the same, or
if related substances are grouped differently, then the
standards limiting exposure will differ. An example of
this is the different exposure limits for soluble chro-
mium, insoluble chromium, chromous salts, and
chromic acid. These are detailed in the notes to table
A-13.
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Table A-3.—Court Cases Involving OSHA Health Standards*

Access to Employee Exposure arid Medical Records-Louisi-
ana Chemical Association et al. v. Bingham et al.—Fifth
Circuit Court of Appeals remanded this case to the U.S.
District Court for the Western District of Louisiana 657
F. 2d. 777 (5th Cir., 1981). District Court affirmed the stand-
ard, 550 F. Supp 1136 (1982); Fifth Circuit Court of Appeals
affirmed, without opinion, the decision of the District
Court (May 16, 1984).

Acryionitrile— Vistron v. OSHA (6th Cir., Mar. 28, 1978), emer-
gency temporary standard contested, request for stay of
standard was denied, 6 OSCH 1483. The petition for review
was then withdrawn.

Arsenic (lnorganic)–ASARCO Inc. et al. v. OSHA, 746 F.2d
483 (9th Cir., Sept. 13, 1984)-Court remanded arsenic
standard to OSHA (Apr. 7, 1981). After OSHA developed
a risk assessment to comply with the Supreme Court’s
ruling in the Benzene case, the Ninth Circuit Court of Ap-
peals affirmed the arsenic standard.

Asbestos—industrial Union Department, AFL-CIO v.
Hodgson, 499 F.2d 467, (D.C. Cir., Apr. 15, 1974)—Affirmed
OSHA’s 1972 asbestos standard.

Asbestos— Asbestos Information Association/North Amer-
ica v. OSHA, 727 F.2d. 415 (5th Cir., Mar. 7, 1984)-Vacated
the emergency temporary standard issued on Nov. 4, 1983.

Benzene–American Petroleum Institute v. OSHA, 581 F.2d
493 (5th Cir., Oct. 5, 1978); Industrial Union Department,
AFL-CIO v. American Petroleum Institute, 448 U.S. 807 (Su-
preme Court, July 2, 1980)-Both the 5th Circuit Court of
Appeals and the Supreme Court vacated the OSHA ben-
zene standard, although for different reasons.

Cancer Policy—American Petroleum Institute, et al. v. OSHA,
et al., Nos. 80-3018, et al. (5th Cir., pending).

Coke Oven Emissions—American Iron & Steel Institute v.
OSHA, 577 F.2d 825 (3d Cir., Mar. 28, 1978)—Third Circuit
Court of Appeals largely affirmed the Coke Oven Emis-
sions standard. The Supreme Court agreed to review this
decision, but the request for review was withdrawn before
the case could be heard. 448 U.S. 917 (1980)

Cotton Dust—AFL-CIO v. Marshall, 617 F.2d 636 (D.C. Cir.,
Oct. 10, 1979); American Textile Manufacturers Institute,
Inc. v. Donovan, 452 U.S. 490 (June 17, 1981)-D.C. Court
of Appeals and the Supreme Court both upheld the ma-
jor requirements of the cotton dust standard as applied
to the textile industry.

Cotton Dust–Cotton Warehouse Association v. Marshall, 449
U.S. 809 (Oct. 6, 1980)-Supreme Court granted a petition
for review and vacated the decision of the court of appeals
with respect to the warehousing and classing segments
of the industry.

Cotton Dust—Texas Independent Ginners Association v. Mar-
shall, 630 F.2d 398 (5th Cir., November 14, 1980)-Vacated
cotton dust standard as applied to cotton ginning oper-
at ions.

Ethylene Oxide—Public Citizen Health Research Group, et
al. v. Auchter, 554 F. Supp. 242 (D.C. District Court, Jan.

Court Cases Involving

Lavatories for Industrial Employment-Associated industries
of New York State, Inc. v. Department of Labor, et al., 487
F.2d 342 (2d Cir., Oct. 4, 1973)—The Second Circuit Court
of Appeals vacated the OSHA lavatory standard.

Mechanical Power Presses-AFL-CIO v. Brennan, 530 F.2d

5, 1983). Public Citizen’s Health Research, et al,, v.
Auchter, et al., 702 F.2d. 1150 (D.C. Cir., Mar. 15, 1983)–
Public Citizen requested a court order compelling OSHA
to issue an emergency temporary standard. The District
Court decided to issue such an order. The case was ap-
pealed to the D.C. Court of Appeals, which refused to or-
der that an emergency temporary standard be issued, but
did order that OSHA expedite its section 6(b) rulemaking.

Fourteen Carcinogens —Dry Color Manufacturing Associa-
tion v. Department of Labor, 486 F.2d 98 (3d Cir., Oct. 4,
1973)—Vacated the emergency temporary standard for
two of the fourteen carcinogens.

Fourteen Carcinogens-Synthetic Organic Chemical Chem-
ical Manufacturers Association v. Brennan, 503 F.2d 1155
(3d Cir., Aug. 26, 1974)–Affirmed standard for ethyl-
eneimine under the 14 Carcinogens standard (SOCMA l).
A petition for rehearing was denied Oct. 6, 1975. The Su-
preme Court denied a request for review, 420 U.S. 973 (Mar.
17, 1975).

Fourteen Carcinogens-Synthetic Organic Chemical Manu-
facturers Association v. Brennan, 506 F.2d 385 (3d Cir.,
Dec. 17, 1974)—Third Circuit Court of Appeals vacated the
standard for MOCA (1 of the 14 carcinogens) (SOCMA II).
The Supreme Court denied a request for review. Oil, Chem-
ical and Atomic Workers International Union, AFL-CIO v.
Dunlop, 423 U.S. 830 (Oct. 6, 1975).

Hazard Communication (Labelling--United Steelworkers of
America, Public Citizen, State of Massachusetts, Fra-
grance Materials Association, People of the State of II-
iinois, Flavor& Extract Manufacturing Association, State
of New York v. Auchter, Nos. 83-3554, 83-3561, 83-3565,
84-3066, 84-3087, 84-3093, 84-3117, 84-3128 (3d Cir.,
pending).

Occupational Noise Exposure/Hearing Conservation
Amendment —Forging Industry Association v. Sec. of La-
bor No. 83-1232 (4th Cir., Nov. 7, 1984)-Fourth Circuit
Court of Appeals vacated the Hearing Conservaton
Amendment.

Lead–United Steelworkers of America v. Marshall, 647 F.2d
1189 (D.C. Cir., Aug. 15, 1980)-The D.C. Court of Appeals
affirmed the lead standard in part, but directed OSHA to
determine the feasibility of engineering controls for 38 in-
dustries and occupations. The Supreme Court denied a
request for review Lead Industries Association, Inc. v.
Donovan, 453 U.S. 913 (1981)

Pesticides—Florida Peach Growers Association, Inc. v. De-
partment of Labor, 489 F.2d 120 (5th Cir., Jan. 9, 1974)–
The Fifth Circuit Court of Appeals vacated the emergency
temporary standard for pesticides.

Vinyl Chloride-Society of the Plastics Industry, Inc. v. OSHA,
509 F.2d 1301 (2d Cir., Jan, 31, 1975)—The Second Circuit
Court of Appeals affirmed the vinyl chloride standard. The
Supreme Court denied a request for review Firestone
Plastics Co. v. U.S. Department of Labor 421 U.S. 992 (May
27, 1975).

OSHA Safety Standards

109 (3d Cir., Dec. 31, 1975)–The Third Circuit Court of Ap-
peals remanded to OSHA for a new statement of reasons
and then affirmed OSHA’s changes to the “no hands in
die” standard.

Commercial Diving Operations— Taylor Diving and Salvage
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v. U.S. Department of Labor 537 F.2d 819 (5th Cir.,1976)—
Court issued an indefinite stay of the ETS for commer-
cial diving.

Commercial Diving Operations– Taylor Diving and Salvage
v. U.S. Department of Labor 599 F.2d 622 (5th Cir., July
16, 1979)—Vacated the medical requirements section (29
CFR 1910,411) of the final standard for commercial diving.

Diving Exemptions-United Brotherhood of Carpenters and
Joiners of America, AFL-CIO v. U.S. Department of Labor,
No. 82-2509, D.C. Cir,, Apr. 4, 1984)-After oral argument,
court remanded case to OSHA for additional information.

Ground-Fault Protectlon--National Constructors Association
v. Marshall 581 F.2d. 960 (D.C. Cir., June 28, 1978)—The

Court of Appeals for the D.C. Circuit remanded the rec-
ord to OSHA with specific instruction to consult the Advi-
sory Committee.

Fire Protection-Fim Equipment v. Marshall 679 F.2d 679 (7th
Cir., May 27, 1982)-case was dismissed for lack of stand-
ing. Request for rehearing was denied (July 22, 1962).

Industrial Slings--Bethlehem Steel Corp. v. Dunlop 540 F.2d,
157 (3d Cir., Feb. 11, 1976)—Vacated one paragraph of the
standard (29 CFR 1910.184) and remanded the standard
to the Secretary of Labor.

Marine Terminals--National Grain and Feed Association (D.C.
Cir., pending).

“NOTES: F.2d—FederaJ Reporter, Second Series.
U. S.–U.S. Supreme Court Reports.
F. Supp.—Federal  Supplement.

Table A-4.-Safety and Health Inspections

Faderal OSHA:
Establishment Safety Safety Health Health Employees covered

inspections inspections inspections inspections inspections by inspections
Fiscal year (number) (number) (percent) (number) (percent) (number)

1973 . . . . . . . . . . . . 48,409 45,225 93.4 ”/0 3,184 6.6% 5,440,303
1974 . . . . . . . . . . . . 77,142 73,189 94.9 3,953 5.1 6,448,067
1975 ....., . . . . . . 80,978 75,459 93.2 5,519 6.8 6,180,881
1976 . . . . . . . . . . . . 90,482 82,885 91.6 7,597 8.4 6,601,729
1977 . . . . . . . . . . . . 60,004 50,892 84.8 9,112 15.2 5,285,946
1978 . . . . . . . . . . . . 57,278 46,621 81.4 10,657 18.6 4,522,582
1979 ......., . . . . 57,734 46,657 80.8 11,077 19.2 4,262,749
1980 . . . . . . . . . . . . 63,404 51,565 81.3 11,839 18.7 3,690,993
1981 . . . . . . . . . . . . 56,994 46,236 81.1 10,758 18.9 2,672,129
1982 . . . . . . . . . . . . 52,818a 43,609 82.6 9,209 17.4 2,235,823
1983 . . . . . . . . . . . . 58,516 b 48,269 82.5 10,247 17.5 2,925,049
1984 (Oct. -Mar.) . . 30,606 c 25,086 82.0 5,520 18.0 1,552,120

State programs:
Establishment Safety Safety Health Health Employees covered

inspections inspections inspections inspections inspections by inspections
Fiscal year (number) (number) (percent) (number) (percent) (number)

1976 d . . . . . . . . . . . 166,612 144,780 86.9 21,832 13.1 7,078,294
1977 143,469 130,643 91.1 12,826 8.9 6,000,009
1978 . . . . . . . . . . . . 122,761 112,446 91.6 10,255 8.4 5,739,574
1979 . . . . . . . . . . . . 107,636 99,509 92.4 8,127 7.6 4,932,303
1980 . . . . . . . . . . . . 106,191 98,829 93.1 7,288 6.9 4,340,266
1981 . . . . . . . . . . . . 108,376 99,303 91.6 9,073 8.4 4,404,364
1982 . . . . . . . . . . . . 92,942 84,570 91.0 8,372 9.0 3,464,146
1983 . . . . . . . . . . . . 103,879 e 93,406 89.9 10,473 10.1 3,818,287
1984 (Oct. -Mar.) . . 51,072 f 46,065 90.2 5,007 9.8 1,858,114
a-s not ~nclude  8,444 “ReCO@i  Review” inspections in ftscal Year 1962.
b-s not Include 1(),402 “Records Review” inspections in fiSCa\ Year 19M.
cooes  not include 4,9s4 ‘“R~ords  Review” inspections during  the first 6 months (Oct. -Mar.) Of fisCal  year 1964.
dNo data available prior to 1976

estate  data d~s not Include 2,554 “Records Reivew” inspections in fiScal  Year f~.
fstate  dat a  dogs  not  include 1,~ ‘ ,  R e c o r d s  R e v i e w ”  ~ns~ctions  during  the first 6 m o n t h s  (Oct,-Mar.)  of  fiSCal yea r  1964 ,

SOURCE’ Office of Technology Assessment, based on data supplied by OSHA.
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Notes to Tables A-4 Through A-11.-State Program Data



Table A-5-Types of Inspection

State programs
Establishment Fatality/

inspection catastrophe catastrophe Complaint Complaint Programed Programed Follow-up Follow-up
Fiscal year (number) (number) (percent) (number) (percent) (number) (percent) (number) (percent)

1976 . . . . . . . . . . 166$612 4,278 2.6% 13,966 8.4% 119,120 71.5% 29,216 17.5%
1977 . . . . . . . . . . 143,469 3,652 2.5 14,404 10.0 101,571 70.8 23,842 16.6
1978 . . . . . . . . . . 122,761 4,609 3.8 15,467 12.6 81,762 66.6 20,923 17.0
1979 . . . . . . . . . . 107,636 5,181 4.8 15,285 14.2 70,762 65.7 16,408 15.2
1980 . . . . . . . . . . 106,191 5,264 5.0 13,823 13.0 72,899 68.6 14,168 13.3
1981 . . . . . . . . . . 108,376 5,259 4.9 14,365 13.3 75,839 70.0 12,858 11.9
1982 . . . . . . . . . . 92,942 4,663 5.0 10,721 11.5 68,100 73.3 9,455 10.2
1963 . . . . . . . . . . 103.879 5.366 5.2 11.623 11.2 78.796 76.0 8.094 7.8
1984 (Oct.-Mar.).. 51,072 2,849 5.6 5,754 11.3 39,085 76.5 3,384 6.6

SOURCE:OtfkeofToch_A 8$e88mmt,ba8edoncW88upplledbyOSHA.
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Eatdmtwnent
inspections

Flacal Year (numbed
1973 . . . . . . . . .

-48.409.
1974 . . . . . . . . .
1975 . . . . . . . . .
1976 . . . . . . . . .
1977 . . . . . . . . .
1978 . . . . . . . . .
1979 . . . . . . . . .
la m . . . . . . . .
1981 . . . . . . . . .
1882 . . . . . . . . .
1963 . . . . . . . . .
1964(oct.-Mar.)

77;142
80,978

::E
57~78
57,734
63,404

:’RI
$%6

Inapeotlonswith
lnapection8with tnapectionatith Inspectionswlth other~a
Seriousviolatfons willful violations reoe8tvtolations Yiolutions

(number) (percent) (numberj (percent) (number) (percent) (number) (percant)
1,535

:s
5*W6

11,0%?
14,620
16,624
19,358
16~7
12,852
14#86
8.156

3.2%
3-5
4.1
6.6

18.5
25.5

m.5
28.5
24.3
25.4
26.7

z
104
153
169
428
587

241
86

105
65

0.0%

:::
0.2
0.3
0.7
1.0
0.9

::
0.1
02

2
1,175
2 a
2,356
&191
2#3
2s)21
1,318

810
1#132

610

0.1%
0.6
1.5
2.4
3.9
3.8
3.9
3.2
2.3
1.5
$.7
2.0

23,814
48#24
50,985
59$)81
31,126
25~7
25,068
27,366
X$717
26,187
30,472
15201

49.2%
62.3
63.0
65.3
51.9
U.1
43.4
432
46.9
49.6
52.0
48.7

In$pectionu

c o n t e s t e d

( n u m b e r )  (percent)
1,3
2,4
3,1
5,0
4,2

:;
7,3
&5
1,4
1,1

5

5
17
la
t7
0
‘4
13
n
t2
‘o
k2
u

2.7%
3.2
3.9
5.5
7.0
9.6

11.6
11.7
6.3
28
1.9
1.9

-~
Esttiishment
htapectiata hwpections  contested

Fiaod year (number) (number) (-)
1876 . . . . . . . . . . 166,612 &277 3.8%
10?7 . . . . . . . . . . 143#68 5,024 3.5
1878. . . . . . . . . . 1~761 4,703 3.8
1979 . . . . . . . . . . lo7,m 5,171 4.8
1860 . . . . . . . . . . 106,191 CompanMe  data for state programs ara not readily available 4,308 4.1
IWI . . . . . . . . . . 166#76 4,452 4.1
1862 . . . . . . . . . . %2,842 3* 3.5
1W3 . . . . . . . . . . 103,878 3,322
1964 (oCt.-Mar.) 51,072 1,686 :;
80URCE:  Offia of 1~ ~t, ~ on -s sw@iod by OSHA.
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374 . Preventing Illness and Injury In the Workplace

Table A-11.--Average Proposed Penalties

Federal OSHA
Violations

Other-than
Serious Willful Repeat serious
(average (average (average (average Average penalty Average penalty

Fiscal year penalty) penalty) penalty) penalty) per inspection per violation

1973 . . . . . . . . . . . . 631 5,805 1,349 45 78 26
1974 ......., . . . . 576 2,706 247 41 84 22
1975 . . . . . . . . . . . . 541 2,538 228 42 93 24
1976 . . . . . . . . . . . . 545 3,081 207 42 124 30
1977 . . . . . . . . . . . . 290 2,990 242 61 158 52
1978 . . . . . . . . . . . . 285 3,460 429 88 259 111
1979 . . . . . . . . . . . . 273 3,750 429 94 291 131
1980 . . . . . . . . . . . . 255 3,244 478 110 280 135
1981 . . . . . . . . . . . . 209 3,660 90 177 91
1982 . . . . . . . . . . . . 195 4,364 320 86 104 57
1983 . . . . . . . . . . . . 177 4.555 346 74 179 257
1984 (Oct.-Mar.) . . 187 4;977 408 101 211 68

State programs
Violations

Other-than-
Serious willful Repeat serious
(average (average (average (average Average penalty Average penalty

Fiscal year penalty) penalty) penalty) penalty) per inspection per violation

1976, . . . . . . . . . . . 420 3,615 115 33 39 15
1977, . . . . . . . . . . . 293 2,487 100 39 35
1978. . . . . . . . . . . . 210 3,174 197 68 51
1979. . . . . . . . . . . . 239 2,869 251 74 76 30
1980 . . . . . . . . . . . . 248 3,592 253 63 75 33
1981 . . . . . . . . . . . . 211 3,156 450 75 65 30
1982 . . . . . . . . . . . . 201 3,146 230 101 54 26
1963 . . . . . . . . . . . . 167 3,112 191 139 68 31
1984 (Oct.-Mar.) . . 176 4,055 213 138 73 34
SOURCEOfflceof  Technology Assessment, based on data suppliedby  OSHA,



Table A-12.—Occupational Safety and Health: Coverage of Workers

Agency Type of workers covered Number of workers covered Basis for agency authority Comments

Department of Labor
Occupational Safety and Health

Administration (OSHA) and
State Programs approved by
OSHA . . . . . . . . . . . . . . . . . . . . . 75,031 ,OOOa (1979 estimate) Occupational Safety and Health

Act of 1970
In some cases, another Federal

agency is responsible for only
certain aspects of safety and
health, and the same workers
may be covered by OSHA for
the remaining aspects (see e.g.,
NRC in this table)

All employees and working
conditions except: Federal
employees, and those covered
by other governmental
agencies according to other
statutes

Mine Safety and Health
Administration (MSHA). . . . . . . Federal Mine Safety and Health

Act of 1977
Coal, metal and nonmetal

mining workers. All employees
on mine property are covered

467,095 (1 2 preliminary
bestimate)

Dapartment of Transportation:
Bureau of Motor Carrier Safety

(BMCS) (Federal Highway
Administration) . . . . . . . . . . . . . Approximately 4.5 millionc Interstate Commerce Act Does not include workers in repair

garages, or workers on loading
docks, who are all covered by
OSHA

Employees in, on, or about
motor vehicles engaged in
interstate commerce

Federal Aviation Administration
(FAA) . . . . . . . . . . . . . . . . . . . . . Coverage of ground crews is the

focus of a dispute between the
FAA and OSHA

Approximately 170,000d Federal Aviation Act of 1956All flight crews; ground crews
and mechanics during some
activities

Federal Railroad Administration
(FRA) . . . . . . . . . . . . . . . . . . . . . . All operating employees, i.e.,

employees on rolling stock
plus certain railroad yard
employees

Seamen on Coast Guard-
inspected and certificated
vessels

143,617 (1979 preliminary
estimate) e

About 100,000f (1963 estimate)

Federal Railroad Safety Act of
1970

The Marine Safety Laws OSHA has jurisdiction over
shipyard workers and
longshoremen

U.S. Coast Guard. . . . . . . . . . . . . .

Other Federal Agencies:
Department of Energy (DOE). . . . DOE has adopted OSHA’s health

and safety regulations; DOE
does not cover employees
during initial construction of
facilities

116,323 g (1962 estimate) Atomic Energy Act of 1954, as
amended

Employees in Government-
owned contractor operator
(GOCO) facilities, e.g., those
involved in research in nuclear
energy, weapons research and
production, production of
enriched uranium.

Nuclear Regulatory Commission
(NRC) . . . . . . . . . . . . . . . . . . . . . . NRC covers only radiation

hazards; OSHA is responsible
for all other safety and health
aspects. NRC licenses State
plans in some States, similar to
OSHA State Programs

327,350 h (1979 estimate) Atomic Energy Act of 1954, as
amended

Workers exposed to radiation
hazards from materials
licensed by the NRC,
including: 1) source material
(uranium and thorium); 2)
special nuclear material
(material capable of being
fissioned); 3) by-products of a)
fission; and b) tailings from
uranium ore processing



. .

Table A-12.—Occupational Safety and Health: Coverage of Workers-Continued

Agency Type of workers covered Number of workers covered Basis for agency authority Comments

Federal Government
departments and independent
agencies . . . . . . . . . . . . . . . . . . . Each covers its own federally- 6,271,736 i(fiscal year 1962) Occupational Safety and Health Agency programs must be

employed workers. Act of 1970 “consistent with” occupational
safety and health standards

Environmental Protection
promulgated by OSHA

Agency . . . . . . . . . . . . . . . . . . . . Mixers, loaders, and applicators Federal Insecticide, Fungicide, For mixers, loaders and
of pesticides; farm field and Rodenticide Act applicators, protection from
workers pesticide exposure is through

labeling requirements. OSHA
has jurisdiction for other health
and safety aspects of these
jobs.

%fflce of Statistical Studies and Analysis, OSHA. Includes all private-sector employees covered directly by Federal OSHA and State Programs.
bperwn~  communication, MSHA,  Mar. 3, l=.
cper~ond  communication, BM~.
dpersoal  communications: Air Transport Association and Regional Aifllne  Association
eyea~k  of R & ” / o @  F a c t s ,  J u n e  1~.
fperWnal  communication, U.S. ~~t GIJWd.
gDOE, R e p @  o f  Emp/Oymerrt  &@ Labor  T u r n o v e r ,  S e p t .  3 0 ,  19E2.
hNRC ‘+occupation~  Radiation Exposure, Twelfth AnnUa/ Repofi, ~gT9 (l~z).
Ius, ~epa~menr of L~r, Fadera/  Compliance ActMty Ftepofl,  Jan. 4, 1~

SOURCE: Office of Technology Assessment.
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Table A-13. -Analyses of OSHA, NIOSH, and ACGIH Protective Levels

OSHA OSHA NIOSH NIOSH ACGIH ACGIH
TWA ceiling TWA (1) ceiling TWA ceiling

Substance (notes) (36) mg/m 3 mg/m3 mg/m3 mg/m 3 mg/m3 mg/m 3

Acetylene (10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,662 2,662 NONE NONE
Acrylamide (35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Acrylonitrile (11) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Aldrin/Dieldrin (12,27,35) . . . . . . . . . . . . . . . . . . . . .
Alkanes: (14)

Pentane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hexane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heptane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Octane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Allyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Antimony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Arsenic, inorganic compounds . . . . . . . . . . . . . . . .
Asbestos (9).... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Asphalt (petroleum) fumes . . . . . . . . . . . . . . . . . . .
Benzene (2,16) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzoyl peroxide . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Benzyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Beryllium (2,16) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Boron trifluoride (13,15) . . . . . . . . . . . . . . . . . . . . . .
Cadmium, fume (2,23). . . . . . . . . . . . . . . . . . . . . . . .

dust (2,23) . . . . . . . . . . . . . . . . . . . . . . . .
Carbaryl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon black (18) . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon dioxide (17). . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon disulfide (2) . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon monoxide . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carbon tetrachloride (2,16) . . . . . . . . . . . . . . . . . . .
Chlorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroform (15,16). . . . . . . . . . . . . . . . . . . . . . . . . . .
Chloroprene (35) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chromium (VI), water soluble(3) . . . . . . . . . . . . . .
Chromium (VI), insoluble (3) . . . . . . . . . . . . . . . . . .
Coal tar products (5). . . . . . . . . . . . . . . . . . . . . . . . .
Cotton dust(6).. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cresol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cyanide (17,35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DDT (26,37,35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
l,2-dibromo-3-chloropropane (DBCP) (16,34) . . . . .
Diisocyanates:

Toluene-2,4-diisocyanate (15) . . . . . . . . . . . . . . .
Diphenylmethane diisocyanate (13,15). . . . . . . .
Isophorene diisocyanate . . . . . . . . . . . . . . . . . . .

Dinitro-ortho-cresol (35) . . . . . . . . . . . . . . . . . . . . . .
Dioxane (35)..... . . . . . . . . . . . . . . . . . . . . . . . . . . .
Epichlorohydrin (35) . . . . . . . . . . . . . . . . . . . . . . . . .
Ethylene dibromide (2) . . . . . . . . . . . . . . . . . . . . . . .
Ethylene dichloride (2) . . . . . . . . . . . . . . . . . . . . . . .
Ethylene oxide (27,37) . . . . . . . . . . . . . . . . . . . . . . .
Fibrous glass, (dust) (29) . . . . . . . . . . . . . . . . . . . . .
Fluorides, inorganic(2) . . . . . . . . . . . . . . . . . . . . . .
Formaldehyde (2,13,16). . . . . . . . . . . . . . . . . . . . . . .
Furfuryl alcohol ........, . . . . . . . . . . . . . . . . . . . .
Glycidyl ethers:

Allylglycidyl ether (15) . . . . . . . . . . . . . . . . . . . . .
n-Butyl glycidyl ether . . . . . . . . . . . . . . . . . . . . . .
Di-2,3-epoxypropyl ether (diglycidyl ether)

(DIE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Isopropyl glycidyl ether . . . . . . . . . . . . . . . . . . . .
Phenylglycidyl ether (PAGE ) . . . . . . . . . . . . . . . .

0.3
4.3

0.25

2,945
1,800
2,000
2,350

3

0.01
2

NONE
32

5
5

0.002
none

0.1
0.2

5
3.5

9,000
62
55
63

none
none

90
0.5

1
0.2
0.2
22

5

0,0096

none
none

NONE
0.2

20
154
202

90
15

2.5
3.7

none
270

none
240

60

none
none
21.7

none

none
none
none
none
none
none
none
none

10
NONE

80
none
none
0.005

3
0.3
0.6

none
none
none

93
none

157
3

240
none
none
none
none
none
none
none
none
none

0.14
0.2

NONE
none
none
none

230
405

none
none
none

6
none

45
none

2,8
none
none

none
0.3

none
0.15

350
350
350
350
3.1

none
0.5

none
0.1

none
none

5
none

0.0005
NONE

0.04
0.04

5
3.5

18,000
3

40
none
none
none
none
0.025
0.001

0.1
0.2
10

none
0.5

none

0.035
0.05

0.045
0.2

none
2

none

5
2.5

none

none
none

none
none
none

0.3
4.5

0.25

1,800
180

1,600
1,450

3

0.2
2

5
5

0.002
none
0.05
0.05

5
3.5

9,000
30
55
30

3
50
45

0.05
0.05

0.2
0.2
22

5
1

none

0.04
none
0.09

0.2
90
10

none
40

2
10

2.5
1.5
40

22
135

0.5
240

6

0.6
none
0.75

2,250
none
2,000
1,800

6
27

none
none
none

10
75

none
none
none

3
0.2
0.2
10

27,000
none

125
9

225
none
none
none
none
none
none
none

3
none

0.15
0.2

none
0.6

20
none

60
none
none
none

3
60

44
none

none

none
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Table A-13.--Analysis of OSHA, NIOSH, and ACGIH Protective Levels

OSHA OSHA NIOSH NIOSH ACGIH ACGIH
TWA ceiling TWA (1) ceiling TWA

Substance (notes) (36)
ceiling

mg/m3 mg/m3 mg/m3 mg/m3 mg/m3 mg/m3

Hydrszines: (16)
Hydrazine (16,35) . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1-Dlmethyl hydrazine (16,35), . . . . . . . . . . . . . .
Phenyl hydrazine (16,35) . . . . . . . . . . . . . . . . . . . .
Methyl hydrazine (13,15,16,35). . . . . . . . . . . . . . .

Hydrogen fluoride (2) . . . . . . . . . . . . . . . . . . . . . . . .
Hydrogen sulfide (2,17) . . . . . . . . . . . . . . . . . . . . . .
Hydroquinone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
isopropyl alcohol. . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ketones:

Acetone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methyl ethyl ketone (MEK) . . . . . . . . . . . . . . . . .
Methyl n-propyl ketone . . . . . . . . . . . . . . . . . . . .
Methyl n-butyl ketone. . . . . . . . . . . . . . . . . . . . . .
Methyl n-amyl ketone . . . . . . . . . . . . . . . . . . . . . .
Methyl isobutyi ketone.. . . . . . . . . . . . . . . . . . . .
Methyl isoamyl ketone (20) . . . . . . . . . . . . . . . . .
Diisobutyl ketone . . . . . . . . . . . . . . . . . . . . . . . . .
Cyciohexanone . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mesityl oxide... . . . . . . . . . . . . . . . . . . . . . . . . . .
Diacetone alcohol. . . . . . . . . . . . . . . . . . . . . . . . .
lsophorone (13) . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lead, inorganic (33) . . . . . . . . . . . . . . . . . . . . . . . . .
Malathion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mercury, inorganic (2,4,24). . . . . . . . . . . . . . . . . . . .
Methyl alcohol.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
4,4-Methylene-bis-2-chloroaniline (MOCA) (8,27)..
Methyl parathion . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Methylene chloride (2,19) . . . . . . . . . . . . . . . . . . . . .
Nickel carbonyl (27) . . . . . . . . . . . . . . . . . . . . . . . . .
Nickel, inorganic and compounds . . . . . . . . .
Nitric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
N i t r ides :

Acetonitrile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tetramethyl succinonitrile. . . . . . . . . . . . . . . . . .

Nitrogen, oxides NO2: (15) . . . . . . . . . . . . . . . . . . . .
(Nitric oxide) NO: . . . . . . . . . . . . . . . . . . . . . . . . .

Nitroglycerin (15,16) . . . . . . . . . . . . . . . . . . . . .
Ethylene glycol dinitrate (15). . . . . . . . . . . . . . . .

Parathion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phenol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Phosgene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Polychlorinated biphenyls: (35)

Chlorodiphenyl (42%). . . . . . . . . . . . . . . . . . . . . .
Chlorodiphenyl (54%). . . . . . . . . . . . . . . . . . . . . .

Refined petroleum solvents (7). . . . . . . . . . . . . . . .
Silica (quartz, respirable dust) . . . . . . . . . . . . .
Sodium hydroxide (13) . . . . . . . . . . . . . . . . . . . . . . .
Sulfur dioxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sulfuric acid.... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,2,2-Tetrachloroethane (35) . . . . . . . . . . . . . . . . .
Tetrachloroethylene (2). . . . . . . . . . . . . . . . . . . . . . .
Thiols: (21)

Butyl mercaptan . . . . . . . . . . . . . . . . . . . . . . . . . .
Methyl mercaptan (15) . . . . . . . . . . . . . . . . . . . . .
Ethyl mercaptan (15). . . . . . . . . . . . . . . . . . . . . . .

Tin, organic compounds . . . . . . . . . . . . . . . . . . . . .
o-Toluidine (35) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Toluene (2,17)... . . . . . . . . . . . . . . . . . . . . . . . . . . . .
1,1,1-Trichloroethane . . . . . . . . . . . . . . . . . . . . . . . .
Trichloroethylene (2) . . . . . . . . . . . . . . . . . . . . . . . . .

1.3
1

22
none
2.45

none
2

2,400
590
700
410
465
410

NONE
290

140
0.05

15
0.1

NONE
NONE

1,736
0.007

1
5

70
3

none
30

none
none

0.1
19

0.4

1

2,950
0.098

2
3
1

35
none
none

0.1
22

753
1,900

536

none
none
none
0.35

none
16

none
none

none
none
none
none
none
none

NONE
none
none
none
none
none
none
none
none
none

NONE
NONE
3,476
none
none
none

none
none

9
none

2
1

none
none
none

none
none
none
none
none
none
none
none
1,358

none
20
25

none
none
1,129
none
1,072

none
none
none
none

2.5
none
none

984

590
590
530

4
465
200
230
140
100
40

240
23

0.1
15

0.05
262

0.003
0.2

261
0.007
0.015

5

34
none
none

30
none
none
0.05

20
0.4

0.001
0.001

350
0.05

none
1.3

1
6.87
339

1.8
1

1.3
0.1

none
375

none
134

0.04
0.15

0.6
0.08

5
15
2

1,968

none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
1,048
none
none
1,740
none
none
none

none
6

1.8
none

0.1
0.1

none

none
none
1,800
none

2
none
none
none

678

none
none
none
none
0.02
750

1,190
none

0.1

none
2.5
14

9 2

1,780
590
700

20
235
205
240
150
100
60

240
none
0.15

10
0.1

260
0.22

0.2
350

0.35
0.1

5

70
3
6

30
0.5
0.3
0.1
19

0.4

1
0.5

NONE
0.1

none
5
1
7

335

1.5
1
1

0.1
9

375
1,900

270

none
2

45
0.35

5
21

4
1,225

2,375
885
875

none
465
300

none
none

400
100
360

25
0.45

none
none

310
none

0.6
1,740
none

0.3
10

105
9

10
45

0.3
38

none

2
1

NONE
none

2
10

none
35

1,340

none
none

3
0.2

none

2,450
1,080
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Table A-13.-Analysis of OSHA, NIOSH, and ACGIH Protective Levels—Continued

OSHA OSHA NIOSH NIOSH ACGIH ACGIH
TWA ceiling TWA (1) ceiling TWA ceiling

Substance (notes) (36) mg/m3 mg/m 3 mg/m3 mg/m3 mg/m 3 mg/m 3

Tungsten: (31)
insoluble compounds . . . . . . . . . . . . . . . . . . . . . . NONE NONE 5 none 5 10
soluble compounds . . . . . . . . . . . . . . . . . . . . . . . NONE NONE 1 none 1 3

Vanadium, as V2O5 (dust) (15,32) . . . . . . . . . . . . . . none 0.5 none 0.5 0.5 none
(fume) (15,32) . . . . . . . . . . . . . . none 0.1 none 0.05 0.05 none

Ferrovanadium (32) . . . . . . . . . . . . . . . . . . . . . . . . 1 none 1 none 1 3
Vinyl acetate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NON E NONE none 15 30 80
Vinyl halides: (22)

Vinyl bromide . . . . . . . . . . . . . . . . . . . . . . . . . . . . NONE NONE none 4 20 none
Vinyl chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 13 none 2.55 10 none
Vinylidene chloride. . . . . . . . . . . . . . . . . . . . . . . . NONE NONE none 4 20 80

Xylene (17) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435 none 434 868 435 655
Zinc oxide (fume) . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 none 5 15 5 10
SOURCE Office of Technology Assessment

1  NIOSHTWA  recommmdahons arebasedon  upto alo-hourexposure  unlesaother-
wse indicated

2 Un&r OSHAregulatlons,  the ceiling levekfor  these substances are labelkd’’Acmpt-
able CeshngConcmtrahon “hatibon,forea  ~oftktids  them ~an’’Accqt-
able Mammum  Peak above the acceptable cdmg  concentration for an &hour  shift, ”
which I]sts a thwd  concentration level and maximum duration. Details can be found
m table Z-2 m the OSHA Standards (29 CFR1910,1~).

3 Chrommm  (V/)–There are several ways to separate chromium (VI) compounds mto
different classifications The difficulty m comparing the recommendations and stand-
ards is that each organization uses different classifications Chromium (VI) can be
classified carcinogenic or not, soluble and nonsoluble,  salts, and chromates. Chromic
aod IS chromium (VI) oxide and includes aqueous solutions  thereof

The OSHA standard for chromium (VI) separates chromium into “soluble chromic
and chromous salts” and “metal and resoluble salts,” both having differmt PELs. These
values can be found m OSHA table Z-2 There )s a different PEL for chromic acid
and chromates

The 1975 N1OSH criteria document for chromium (VI) revises the 1973 recommen-
dations for Chromic acid Chromic acid (or chromic acid anhydri&)  is an oxide of
chrom]um (VI} and IS clas.wfwd  as a noncarcusogenic chromium (Vi) Un&r N1OSH
recommendations, there are two recommended standards for chromium (VI) One
standard addresses Occupational exposure to a group of noncarcmogenic, but other-
wise hazardous, chromium materials, while the other standard covers occupahonal
exposure to other chrom]um  materials that are associated with an increased Incidence
of lung cancer However, there N no practical means of distinguishing between these
two groups on the basis  of chemical analysis of airborne materials Until the airborne
chromium in a partscuhr  workplace k demonstrated to be of the noncarcincgenic  type,
all alrbome chromium IS consmfa-ed to be carcinogenic

ACGIH recommends two standards for chromium (VI) by separating the compounds
into “water soluble” and “certain water insoluble” compounds which are labelled car-
cinogenic However, the TLV IS the same for both ty-pes

This companscm table deals with this ambiguity by lwting two standards for
chrom]um (W) water soluble (non-carcinogenic), and resoluble, metal and salts (car-
cmogenlcl Under the OSHA category, only the chromium values m the table Z-I
are used, chromic acid m table Z-2 IS gnored

4 Mercury Under the OSHA standards, mercury IS listed m table Z-2 The PEL for mer-
cury is 1 mg /10 ml This IS equal to O 1 mg/m3

5 Coal Tar Products-Protectwe  Levels for coal tar products, or coal tar pitch volatiles,
are mwleading and difficult to compare because the methods of measuring ● xposure
levels differ among OSHA, NIOSH, and ACGIH The OSHA PEL addresses the
benzene soluble frachon  (anthracme,  BaP, phenanthrene, acndme,  chrysene  and
pyrene),  as does the ACGIH recommended TLV The NIOSH recommendation per-
tains to the cyclohexane extractable fract]on The comparison table contains all the
protectwe levels but direct comparison IS not apphcable  in this case.

6 Cotton Dus—OSHA  standards for cotton dust are set out in 19101043 of the stand-
ards. There are three different standards for three major processes, yam manufactur-
mg, dashing and weaving, and all other operations. The PEL for yam manufacturing
IS the most stringent, and this IS the protechve level that the compariscm table !Ists

NIOSH  has only one standard for cotton dust (described as hnt-free  cotton dust).
ACGIH also recommends lust one standard for %nt-free dust According to all three
standards (OSHA, NIOSH, and ACGIH), measurement of the ● xposure level is by
the vertical elutnator cotton dust sampler.

7 Refrned  petroleum soluents-OSHA  l]sts  these substances simply as “petroleum dls-
hllates (naphtha) “ The N1OSH recommendation controls exposure to petroleum ether,
rubber solvent, vammh makers’ and painters’ naphtha, mineral spirits, Stoddard
solvmts  and kerosene The asurrphon is that the recommendation  for these substanms
are equivalent and are measured the ~me  way

8  4 4 -Methylent--b[s (2-chloroarnl ljne)-The OSHA standard for
4,4 -methylme-bw-2-chloroandme (MOCA), section 1910 1c05, was deleted from the

9

10

11

12

13

14

15

OSHA standarda on August 2s3, 1976 Both N1OSH ● nd ACGIH recommend TWA
protective levels for MOCA.
Asbestos-OSHA,  NIOSH,  and ACGttf nuasure aafxatoa corrantration by the nurnkr
of fibem longer than s micrornetem per cubic mntimeter of air: e.g., 2 fibem/cc  >
5pm in length In the comparison table the numbers ● re listed  under mg/ml for ● asy
comparison, but they have not been converted to rng/m~.

OS-IA and NIOSH have one standard for asbestos, while ACGIH divides asbestos
mto four types with different recommendations for ● ach. However, the standard for
cfvysotile (the moat common) is used in the table. The rest of the ACGIH list con.
tains amosite (0.5 fibers/cc > sw in length), crocidolite (0.2 fibers/cc > Sum  in
length), and other forms (2 fibers/cc > 5pm in length). ACGIH does not indicate
whether this is a TWA or ceiling TLV recommendation; in the comparison table it
is plad  under TWA.
Acetylene-The OSHA PEL for ● cetylene is not in the OSHA health standards list
(29 CFR 1910. IIXM3) but the N1OSH summary booklet does list one; this is the protec-
tive Iwel used in the comparison table. There is an added note un&r the OSHA  PEL,
“1O percent of lower exposure limit, ” with no further explanation. The NIOSH rec-
ommendation for acetylene says, ‘Occupational exposure to ● irborne ● mtylene shall
be controlled so that no employees will b exposed to amtylene at ● concentration
in excess of 2,5oo ppm. This is not the same ● s an “acceptable cAing comtration. ”
However, to allow some comparison among standarda, the recommended TLV is in
the ceiling column. ACGIH classifies amtylene as a simple asphyxiant; a TLV is not
recomrnmded  because the limiting factor is the availabk oxygen. ACGLH accutrtpaniea
the desaiption of simple asphyxiants with warnings, including the additional fact that
several simple asphyxiants presen t an explosive haxard.
Acryfonitrilc  The OSHA  PEL for ● crylonitrile is in section 191O.1W of the OSHA
standards. In addition to tk TWA and ctiling PELa, the standard states that “tk emp-
loyer shall aaaure  that no employee is exposed to akin contact or eye contact with
liquid ● crylonitrile. ” ACGIH classifies acrylonitrile  as a human carcinogen with an
aaaigned TLv,
Aldrirr/~”eldrfn-NIOSH  recommends as an exposure level tk ‘lowest reliably de-
tectable lwel; 0.15 mg/mD TWA by NIOSH  validated method. ” All three organiza-
tions indicate that skin contact u to be avoided.
The TLVS under ACGIH for the following chemicals ● re ● bsolute ceili~  limits, the
concentration of which should not exceed tk ceiling limit even inatantaneossaJy: boron
trifluorick, diphenylmethane diiaocyanate (MDI), methyl hy&azine, iaophorone,
sodium hydroxide, and fonnal&hyde. This fact should be taken into conskleration
when doing a direct comparison among recommendations and standards.
Alkunes-Tbe  NIOSH recommendation, unlike OSHA’S or ACGIH’S, have a protective
Iwel for mixtures of alkanea: “noetnployee  shall b expoaed to individual W akattes
or mixtures of these alkanes  at ceiling concentrations greater than l,WO rng/ml ● s
determined over a sampling time of 15 minutes.”
Un&r OSHA standards, the following subatanw  have only ceiling PEls.  Exposure
to these chemicals “shall at no time exceed the ceiling vafue given fo~ that materials, ”
The chemicals regulated in this way are  boron hifhsori&, chlorine, chloroform,
methylene biphenyl isocyanate (MDI), toluene-2,4-diisocy  anate,  allyglycidyl  ● ther
(AGE), diglycidyl  ● ther (EXE), methyl hydruine, nitroglycerin, ethylene glycol
dinitrate,  nitrogen dioxide, ● thyl mercaptan, methyl mercaptan, and vanadium (dust
and fume).

16. Long maximum exposwe-lhe  NIOSH recommendation for benmw and carbon tetra-
chloride lists the maximum time Iimtt  for exposure to conmntrationa at or above the
ceiling limit as 60 minutes (not the usual 15 minutes). Other maximum time limits
for exposure to conswntrations  at or above the N1OSH ceiling limit are as follows:
beryUiurn (130 minutes), fo m’td&hy& (30 minutes), hydrazines (120 minutes), chloro-
form (60 minutes), dhxrmchloropropane  (30 minutes), and nitroglycerin (Xl minutes),

17. Short Mu.mmum /Gposure-Un&r  the NIOSH  recommendation, tk maximum time
limit is 5 mmutes  for worker exposure to concentrations of ammonia at or above the
acceptable ctiling limit, Other maxiumum  time limitg for exposutw  to concmrtrationa
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● ▼ or above & aclaptabk  MosH dung limit  am ae follow,: Cubon  diaide  (lo rnln-
uta),  cyanide (10 mfmltd, h- euifide  (10 ndnuta),  tofuene  (10 minutes), xykne
(10  lnlnu=).

18.  Carbon bkck-NIOSH  be two recommended TWAe  for cubon  bkck.  When W-
bon M ie in the~ of pCdyC’ydiC  h~N, the recommended TWA &
0.1 ~lm’. In dl @her ~, the ~ TWA for carbon  black  k 3.5
mg/mJ  and Me Ie the value  Iietvd  in the compdum tik.

19. hldhy&Iw ch/odde-Under  the NIOSH  rvcomrnertdation  for methyfene  chlorfde  the
@UIng  (m ppm)  h to h Iouwed fn the Preaenm  of cubon monoxkfe.

W Ketcmes-OSHA  does not eet a smndard for Methyl kourtyl  ketone.
21.  Thiol  and memptmt  are  8yrtonyms.  OSHA u8eJ  the IUme  merc+tan  and he stand-

ards for ordy three of these compounds. NIOSH  kbek them t!liOb utd recommend$
u~ for 16 thktk.  fn  addition, NfOSH  mak  ● note that ‘“mixtures  of thiok
are to be controlled by Cdcukthll  of qutvaknt cOrWmratioN.”  The CompU’ilm
table Ay  Contairu h TLVS for the k thAo18 tit - revered by afl th organi-
Mkru.

22. Vinyl hdides-in the summary of MOSH  RecommendBtkm  Vtnyl  haude9  are

23.

Ckedfkd  in one Catagory;  the note under the expo$ure  limit 9tate9 ““m promu@ed
for Vtnyl  Chforide  In 29 CPR 1910.1017 with eventual Sod of zero expoowe.’”  h the
h“nt NIOSH/OSHA Currvnt  lrIteflQmce  ~ulletin  26 d Sept. 21,1978, the vinyl hd-
ldeexpoeW8tMdud8  epecify vxpomwe  limits  for four vinyl ftdidm  mononwre inad-
dition  to vinyl chloride: vinyl bromide, Vinylidene  dtloride,  Vinyudene  fluoride, and
vinyl fluodde.  (Tfte9e  Ue Usted  in tk com@eon table.) The MCXH  mommemk-
tkn indudee the Su@dotl  thu  om@iond  expomuv to vinyl brodde  d vinyfidene
c#cgbrablr3uLWlX!dd010atom#e&*t  uesupatcdcardWnm

ancn there are no ”etduds
for k four vinyf  M*, either dr@y or u 8 ~. Wwever, the summary d
M02H rvcomrnenddcnu  Iiets the OSHA 9mndard for vinyl hdidee  u ● group ae
1 ppm TWA and S ppm dfIns  p~iVQ kvef.  Theee  are  the prokcttve  kvek  uoed
in the compar&orl  table.

ACGIH doe, * bve ● recommended expouue fimit for vinyl halides ae  ● group
but doee have mcommdatiotu  for two member, of the group; vinyl brom* and
VInyfidetw  chfodde. ~ ACGIH  ~ for Vinyl brodde Cu14e8anufded
Warning that it be  Wpected ~ - for -.
Cadmium-The OSHA @arIAI& eepsrste  cadmium into dust 4 fumes, & fiw
Wfemrlt  PEbforeuh. ne8ummmry of Mo6H  raunmMAtioem  af90eepu8teIcad-
mium into duu and fuma. However, ~~ mcomnwn&tioIu  to ACGIH
TLVS  b mum &ffkuh.  ACGIH  lists  “cubnium,  - md ufts,  - Cd” and “c&$nium
Oxide, fume, as cd” and “pdwtion.”  Cadmium oxide fume he  ● c4ins limit of
O.@  ~lma under ACGIH.  TIM mmpukon table  uees the protecdvv  kvek for cad-
mfum dust and  safts  for compmbn to both OSHA and  NIOSH  protective Ievefs.

24. Mwcury-MOSH  snd OSHA  have only one daseifkation  for mercury, which is “in-
-.” ACGIH  dividee mercury into three cstagorim,  euh with dlffemnt TL.VS;
dkyl compodo,  d forms excqt  alkyl  Vspor,  Md al+ and inqanic  compoW&
In the Cunpukon  Me, the vxpoaum limit for Uyl and  ine compounds i9 Wed
to canpuv with MOSH  and OSHA protcck  feds.

25. Nkkel–’The  OSHA standu& label nickel ae  “metal and  solubk  compotmtk,  u Ni.’”
d N1OSH recommendations &cribee nkkef 8e “inor’gmic  and cQm-

qvm 9epuue9  nickel  into two ~, “trtetd”  Md %Olubfe @mPOWUb#
ao Nf.” The latter Cbdfkation b d in the~ tsbk

24. DDT-The MOSH ruummdation  for DDT,  as deuribd  in the sumtnuy  d rec-
~tkm, ~ w MI-: “Loweet  reliably detectable fevd;  0.S ~/ml IWA
by MOSH  Vdb&td method. * contact to be  Wddd.”

27.  T h e  foUowfrtg  eubotartca  am fabdkd  “’epecid  Mad twkw” by N 1 O S H :
*/*l*f  ~ *, chJ3Wne#  DOT,  ethyferte  oxide, ethykrte
thioures,  4,4’-methykne-bb (240routllitw),  d nfckel Cubonyl.

28. Nftdes-llte  eummuy of MOSH mammen4tione  ttotcs,  ● t the bottom of the Ilet
of nitrue momawmhtkmm,  that “Whal  preunt ae  rnIxtutw  or with other oouKeo  of

Cymnide,  exp8ure to be mnddemd  Xiditive  and en virmmentd  limit to be calculated.”
MOSH mcommdo  TLVS  for ten nitrlk compounds; TWA values for dx compmud
and cviling  vdtee  for three compounds. CEHA  and ACGIH  set TLW  for onfy two
nitdfe compouA.  The cornpubon table  incfudes  d * nltrik  compound8  for Whidl
N1OSH eets  cdhng TLVs.

29. FffmYtlsgks9-The  OsHA  Stan&d for fibrous gbiofietedin  the,umrnuy of MOSH
mmmmmdations,  but not in the OSHA ~. In the OSHA~, fibrow
d- i8 daldfkd u “n~ dwt” A ~ by w~abh  fraction. NIOSH
cbifks fibroue gfue  as “totaf  ffbrous glass.” ACGIH  simply cksdfke  it ae “ffbroue
gkee  du9t.”

m. sflica-Smndar&  and mmmmedatioln  for dlica  am Compfvx;  U9udly  Utfuzing  fWlrul-
IU for difkrent  pcrcatagee  of sifica  or quartz in mpirabk  dust. The rnmsure  is usu-
ally M/m’.  In the comparison table,  the “wont caee” $tandud  or 100% eilica  is Lued
a8 the Conpubon  among the three ~tions. The  NOSH recommendation for
dim is ● eingfe TLV. OSHA and  ACGIH  TLVS for dlica  are calculated by ● fonmda,
and the9tar&rd  chan@esaOmrd@  to the percent quutz  in mspimbkdust.  The 198344
ACGIH  recommendstioru  no lorqIw  requhv  that a formuk be used to meuure  ex-
IXWWV, ~~ ACGIH hM eh@fied  the table to chow numerical TLVs.  In theowA
emnduds,  dfica formuk  for the MM* am covered in table  z-3.

31. Tungsten-Them ● re no OSHA standorde  for tungstm. MOSH divides tungsten  into
four ca~ries. Both NIOSH and ACGIH hWC mcommmkthu for eolubk  and in-
eolubk  tungsten A thae  are included in the compuieon  table. NIOSH  also  rvcom-
menrb  TLVS  for %hwt  of cemented hmgoten  cubicle that b 2 perrsnt  cobaft  (0.1 mg/m~
TWA) and for “dust d canented  ~ carbide thm of 0.3 percmt  nkkd  (ls#lg
(nkkef)/ml  TWA).

32. Vandhmr-nw  OSHA CtMdud8 w~ VmdUm hto  Vtillm  Pentoxide  dust
and fume (I/lo,), and fmwanadhm dust which is listed eepamtdy  in theosHA  table,

N102H  mommede  the eune  standard for vanadium compounde  (without further
-dt  ~ - v---  -urn carbide. -llw  NfosH  mmmmded
TLV for metallic vanadium is u9ed  in the compubn tabk  under ferrovarwdium.

ACGIH,  Uke  OSHA,  dawlfiee  vanadtum  or vanadium pentoxkk  ae  respirable  duet
and fume, and ferrovalwdium.

33. &ad-The  OSHA St4n&rd for fead  fue ● WA  TLV. In addition, there is ● formula
to detmnhe the ‘1’LV for ~ over 8 hour, long.  NIOSH  he Onfy  a recom-
mended c+kng  knit. ACGIH  de,crtbee  kuf exposuree  ae hO~ fume and dust
and mmmmmds  TWA and ceU@  TLVS.

34. Z,24”bromo-3-c)doropropsrw-The  OSHA etandd  for DBCP can  be found in sec-
tion 1910.1o44  of the OSHA etuKkd9. Eye contact and skin  contact with DBCP are
prohibited and to be ● olded. fn addition, OSHA notes that it has  k known to
cause stedlity in humuu and is ● potaltklcuuu risk. MOSH  mcommed a C’dung
_vc  til of O.1 W: $OptaXhUn  of 30 tnhum.  ACGIH dote not have
● mommeddetandud

3s. h theosHAstMduds the fouowtng”dwmkd $ are fhted  indbting  that ekin Cwltxt
b tO b WddNi:  SCVhkk,  ddfidtddlin,  ChfOrOdi#Wlyt  (both 42 PerCWIt  and
~ l=-), dtl-Pr-# CYddet  Dm,  Lldtmethylhydruine,  dinitroatho-crewl,
di oxuw,  qkhkwohydh,  hydradne,  malathion, ftwthyl hydrdne,  Ntbgltr
(both),  Phd hydrubte,  parathion, phenol, 1,1,2,2, -tetrddoroethme,

36. The foflowing  PW of _ can  be found in the MOSH  ~ of recommm-
&tionc,  but they are not included in the compdmm  table: decompdtion  prO&##
of fluorocubn,  Peeti4e  rnanufmwfng d formulation, ultraviolet radiation, and
w-~  X ~ Y-m,  ethykne  thk$~, chry=ne,  and benddene+ad
4=

37. In 1W3 OHSA held hearins  on ● propoeed  rwtdon  to Its  ethykne  oxide standard,
At thoae  hearings MOSH mmmmmdd  tit  (XHA should eet  ● i%L.  knver  than 0.1
ppm ae an O-hour lWA and S ppm ss ● cdffng  limit for ● period of 10 minutes. In
June 1904, OSHA bud ● find etandd of 1 ppm or 2 mg/m$  for an &hour  TWA,
but did not issue  wmil~  Iimft,  That rvvieed  recommendation and rwked etamkrcf
have not been Incorporated in the table or the comparbon.


