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INTRODUCTION

The National Institute for Occupational Safety and Health (NIOSH) develops and periodical
ly revises recommendations for limits of exposure to potentially hazardous substances or con
ditions in the workplace. It also recommends appropriate preventive measures designed to
reduce or eliminate adverse health effects of these hazards. To formulate these
recommendations, NIOSH evaluates all known and available medical, biological, engineering,
chemical, trade, and other information relevant to the potential hazard. These
recommendations, published as Criteria Documents, are then transmitted to the Department
of Labor, Occupational Safety and Health Administration (OSHA), for use in promulgating
legal standards.

In the past, NIOSH also produced Special Hazard Reviews, which supported and comple
mented the other standards-recommending activities of the Institute. The purpose of these
publications was to assess, from the standpoint of health, specific problems associated with

a given agent or hazard, such as its potential for carcinogenic, mutagenic, or teratogenic
effects, and to recommend appropriate methods for control and surveillance. While they
were not intended to supplant the more comprehensive Criteria Documents, they were pre

pared to assist OSHA with the formulation of regulations.
The NIOSH Recommendations for Occupational Health Standards contains a summary of

each of the major recommendations found in the Criteria Documents and Special Hazard
Reviews published by NIOSH and transmitted to OSHA. (Unless otherwise noted in the table,
the recommendations are published in Criteria Documents.) The intent of the table is to
provide, in rapid-reference form, the recommendations as well as the current OSHA standard
for each potential hazard. In addition, the significant health effect or effects that were consid
ered by staff of NIOSH in developing the recommendations are presented. Other information
that was considered to be pertinent to the substance or condition is included in the column
labeled "COMMENTS." The comments reflect the state of knowledge at the time the docu
ment was submitted to OSHA.
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Note to Readers:

Copies of NIOSH publications are generally available from the U.S. Government Printing
Office and the National Technical Information Service. Single copies of Criteria Documents
may be obtained (while the supply lasts) from:

Publications Dissemination, DSDTT

National Institute for Occupational Safety and Health
4676 Columbia Parkway
Cincinnati, Ohio 45226

Please enclose a self-addressed mailing label with your request.

Definitions of abbreviations and terms used in this publication:

Action level the level of exposure at which certain provisions of the proposed standards
must be initiated, such as periodic measurements of employee exposure.
training of employees, and medical surveillance (if appropriate for the particu
lar substance)

CFR Code of Federal Regulations
CNS central nervous system
dbA decibel, weighted according to the A scale, which approximates the response

of the human ear
ECG electrocardiogram
mppcf millions of particles per cubic foot
NIOSH National Institute for Occupational Safety and Health
OSHA Occupational Safety and Health Administration
PEL permissible exposure limit

PPb parts per billion

ppm parts per million

TWA time-weighted average
WBGT wet bulb globe temperature
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NIOSH RECOMMENDATIONS COMPARED WITH OSHA REGULATIONS

FOR OCCUPATIONAL HEALTH STANDARDS. 1982

Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Acetylene (July 1976)f Acrylamide (October 1976)
Acrylonitrile (September 1977)

Aldrin/dieldrin (Special Hazard Review) (September 1978)
Alkanes (C5-C8) (March 1977)

Allyl chloride (September 1976)
Ammonia

(July 1974)

2,500 ppm (10% of lowerexplosive limit) 0.3 mg/m3, 8-hr TWA(skin) 2 ppm, 8-hr TWA; 10 ppmceiling (1 5 min) (skin)(Standard promulgatedOctober 3, 1 978) 0.25 mg/m3, 8-hr TWA(skin)

No exposure > 2,500 ppm(2.662 mg/m3) 0.3 mg/m3 TWA 4 ppm (4 hr) as measuredby recommended method(8.7 mg/m3) Lowest reliably detectablelevel; 0.1 5 mg/m3 TWAby NIOSH-validated method;skin contact to be prevented

pentane: 1,000 ppm,8-hr TWA; n-hexane,n-heptane, octane:500 ppm, 8-hr TWA 1 ppm, 8-hr TWA

350 mg/m3 TWA (pentane: approx.
120 ppm; hexane: 100 ppm;

heptane: 85 ppm; octane: 75 ppm);mixtures not to exceed350 mg/m3 TWA; 1,800 mg/m3ceiling singly or mixtures(15 min) 1 ppm TWA (3.1 mg/m3); 3 ppm
ceiling (9.3 mg/m3) (1 5 min)

50 ppm, 8-hr TWA

50 ppm ceiling (34.8 mg/m3)(5 min)

Health Effect

Considered

Comments

Indirect asphyxia Employers to check for

and inform employees ofcontaminants such asarsine and phosphine

Skin, eye, nervous system Skin and eye contacteffects to be prevented Lung and bowel cancer Cancer

Chest X-ray required; firstaid and medical kits to beavailable during use;hazardous liquid, skin. No longer produced inUnited States

Skin and nervous systemeffects

Action level defined as200 mg/m3 for these substances

Liver, kidney, lung effects Urine, blood, and pulmonary

function testing required

Respiratory irritation

Hazardous liquid, eye damage
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Anesthetic gases and vapors, waste
(March 1977)

Antimony
(September 1978)

Arsenic, inorganic (September 1974; revised
June 1975) Asbestos (January 1972; revised September 1976) Asphalt fumes (September 1977)

None for substanceswhen used as anesthetic agents 0.5 mg/m3, 8-hr TWA
10 pig/m3, 8-hr TWA(Standard promulgatedMay 5, 1978) 2 million fibers/m3, 8-hr TWA; 10 millionfibers/m3 ceiling (Standard promulgated

July 7. 1972; TWAlowered July 1, 1976) See coal tar products

Halogenated anesthetic agents:2 ppm ceiling (1 hr); nitrousoxide' 25 ppm TWA during periodsof use 0.5 mg/m3 TWA 2 fig As/m3 ceiling (15-min)
100,000 fibers/m3 over 5 (im

in length, 8-hr TWA; 500,000fibers/m3 over 5 /im in lengthceiling (15 min) 5 mg/m3 ceiling measured astotal particulate (15 min)

Reproductive effects andaudiovisual performancedecrements Irritation; heart andlung effects Dermatitis; lung andlymphatic cancer Asbestosis, lung cancer,mesothelioma

Employees to be advised ofpotential effects; abnormaloutcome of pregnancies ofemployees and spouses to bedocumented Chest X-ray, pulmonaryfunction testing, andelectrocardiogram required Chest X-ray required.

Eye & respiratory irritation

Hazardous substance, skin

Benzene (July 1974; revised August 1976; revised July 1977 as part of NIOSH testimony at OS HA hearing) Benzidine-based dyes (Special Hazard Review) (November 1979)

10 ppm, 8-hr TWA;25 ppm acceptable ceiling; 50 ppm maximum ceiling;(10 min) (Standard promulgated February 10, 1978)
Not controlled as such

1 ppm ceiling (3.2 mg/m3) (60 min) Stringent work practices andcontrols; replacement with lesstoxic materials

Blood changes including leukemia
Cancer

Blood testing required
Urine monitoring suggested

*TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.
*Date recommendation transmitted to OSHA.



8S MMWR October 7, 1983

Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Health Effect

Considered

Comments

Benzoyl peroxide (June 1977)

5 mg/m3, 8-hr TWA

5 mg/m3 TWA

Respiratory and eyeirritation; skin effects

Benzyl chloride (August 1978)

1 ppm (5 mg/m3),
8-hr TWA

5 mg/m3 ceiling (15 min)

Irritation; skin and eyeeffects

Chest X-ray and pulmonaryfunction testing required

Beryllium (June 1972; revised August 1977 as part of NIOSH testimony at OSHA hearing)

2 /u.g/m3, 8-hr TWA;5 /ig/m3 acceptableceiling; 25 /xg/m3 maximum ceiling (30 min)

Not to exceed 0.5 jug/m3

Lung cancer

Pulmonary function testing,chest X-ray, and sputumcytology required

Boron trifluoride (December 1976)

1 ppm ceiling

None recommended

Respiratory effects

Adequate procedures forsampling and analysis notavailable; pulmonaryfunction testing required

Cadmium (August 1976)

Fume; 0.1 mg/m3, 8-hrTWA; 0.3 mg/m3 ceiling(erroneously publishedas 3 mg/m3); dust: 0.2 mg/m3, 8-hr TWA;0.6 mg/m3 ceiling

40 /xg/Cd/m3 TWA; 200 /xg/Cd/m3 ceiling (1 5 min)

Lung and kidney effects

Urine and pulmonaryfunction testing required

Carbaryl (September 1976)

5 mg/m3, 8-hr TWA

5 mg/m3 TWA

CNS and reproductivesystem effects

Workers to be warned ofpossible effects onreproductive system and tohave only minimum exposureduring pregnancy; skin andeye contact to be prevented

Carbon black (September 1978)

3.5 mg/m3, 8-hr TWA

3.5 mg/m3 TWA; 0.1 mg/m3TWA in presence of polycyclicaromatic hydrocarbons

Lung, heart, and skineffects; cancer

Chest X-rays, pulmonaryfunction testing, ECG, andsputum cytology required
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Carbon dioxide (August 1976)

5,000 ppm, 8-hr TWA

10,000 ppm TWA (1 8,000 mg/m3);
30,000 ppm ceiling(54,000mg/m3) (10 min)

Carbon 20 ppm, 8-hr TWA; 30 ppmdisulfide acceptable ceiling;
(May 1977) 100 ppm maximum ceiling Carbon monoxide 50 ppm, 8-hr TWA(August 1972) Carbon tetrachloride (December 1975; revised June 1976) Chlorine (May 1976) Chloroform (September 1976; revised

June 1976) Chloroprene (August 1977)

10 ppm, 8-hr TWA; 25 ppm
acceptable ceiling; 200 ppm maximumceiling (5 min in 4 hr)

1 ppm ceiling
50 ppm ceiling 25 ppm, 8-hr TWA

1 ppm TWA (3 mg/m3); 10 ppm
ceiling (30 mg/m3) (1 5 min) 35 ppm TWA (40 mg/m3);200 ppm ceiling (229 mg/m3)(No minimum time)

2 ppm ceiling (1 2.6 mg/m3)(60 min) 0.5 ppm ceiling (1.45 mg/m3)(15 min) 2 ppm ceiling (9.78 mg/m3)(60 min) 1 ppm ceiling (3.6 mg/m3)(15 min)

Chromic acid (July 1973) Chromium (VI) (December 1975)

1 mg/10 m3 ceiling 100 /tg/m3 ceiling

0.05 mg Cr03/m3 TWA; 0.1 mgCr03/m3 ceiling (1 5 min) Carcinogenic Cr (VI): 1 ftg/m3;other Cr (VI): 25 /xg/m3 TWA;50 jiig/m3 ceiling (15 min)

Respiratory effects Heart, CNS, and reproductive systemeffects Heart effects

Employees to be advisedof potential effects onreproductive system

Liver cancer Recommended standard

based on lower limitof detection

Eye and respiratoryirritation Liver or kidney tumorsand central nervous systemeffects

Chest X-rays required Current federal standardshould be TWA; publishedas "C" in error

Reproductive effects;potential for cancer Nasal ulceration

Chest X-ray and pulmonaryfunction testing required;workers to be warned aboutreproductive effects inanimals; pregnant workers tobe counseled about continuing
work with chloroprene

Lung cancer, skin ulcers,and lung irritation

Employer must demonstrateabsence of carcinogenicCr(VI); X-ray required

*TWA in NIOSH recommendations Is based on up to a 10-hr exposure unless otherwise noted.*Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Chrysene None (Special Hazard Review) (June 1978)f

To be controlled as anoccupational carcinogen

Coal OSHA permissible exposure limits or NIOSH-recommendedgasification limits for specific hazards are applicable(September 1978)

OSHA permissible exposure limits or NIOSH recommendationsare applicable 0.2 mg/m3, 8-hr TWA
(benzene-soluble

fraction)

0.1 mg/m3 TWA (cyclohexane-extractable
fraction)

Cobalt (Occupational Hazard Assessment) (November 1981)

0.1 mg/m3, 8-hr TWA

NIOSH has concluded that thereis insufficient evidence towarrant recommending a newpermissible exposure limit 0.5-0.7 mg/m3 (total particulates) as screeninglevel; work practices tominimize exposure to emissions

1975 as part of NIOSH testimony at OSHA hearing)Coke oven emissions (February 1973; revised November

150 M9/m3. 8-hr TWA(Standard promulgatedOctober 22, 1976)

Health Effect

Considered

Comments

Cancer Control recommendations

also included forpolycyclicaromatic hydrocarbons

Various effects dependingon substances present;carcinogenic potential Various effects dependingon substances present;carcinogenic potential

Extensive work-practiceand control proceduresrecommended Extensive work-practiceand control proceduresrecommended

Lung and skin cancer

Includes coal tar, creosote,and coal-tar pitch. Pulmonary function testing,chest X-rays, and sputumcytology required

Dermatitis, potential forpulmonary fibrosis

Includes recommendationsfor engineering controls,work practices, protectiveequipment, worker education,monitoring, and medicalsurveillance

Lung cancer

Sputum cytology andchest X-ray required.
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Coveted under numerousOSHA regulations forGeneral Industry (29 CFR 1910)

Various recommendationsincluding a permit system toprevent worker injury and death

Yarn manufacturing:200 ng/m3; 8-hr TWA,slashing and weavingoperations: 750/xg/m3,8-hr TWA; all otheroperations: 500 /ig/m3,8-hr TWA (Standard promulgatedJune 23, 1978) 22 mg/m3, 8-hr TWA(skin)

200 /xg/m3 lint-free cottondust
10 mg/m3 TWA

Cyanide, hydrogen and cyanide salts (October 1976)

Alkali cyanides: 10 ppm,8-hr TWA; cyanide: 5 mgCN/m3 (skin)

5 mg CN/m3 ceiling (4.7 ppm)(10 min)

DDT (Special Hazard Review)
(September 1978) Dibromochloro propane (September 1977)

1 mg/m3, (skin)

8-hr TWA

1 ppb, 8-hr TWA; eye
and skin contact to be avoided (Standard promulgatedMarch 1 7, 1 978)

Lowest reliably detectablelevel; 0.5 mg/m3 TWA byNIOSH validated method; skincontact to be avoided
10 ppb ceiling (0.1 mg/m3)

Injury and death Pulmonary disease(byssinosis)

Pulmonary functiontesting required.

Skin, liver, kidney, andpancreas effects

Applies to mixtures ofcresols and cresylic acid;hazardous substance, skinand eyes; possible delayedeffects

Thyroid, blood, respiratorysystem effects Cancer

Concurrent measurementrequired for HCN whenmeasuring for cyanide salt;trained first-aid personneland first-aid kits to beavailable during use;hazardous liquid, skin and eye

Sterility; renal and Workers to be warned ofliver effects reproductive system

abnormalities, includingsterility, and cancer inanimals following directgastric application.

•TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.*Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Toluene diisocyanate(TDI): 0.02 ppm (0.14 mg/m3) ceiling; diphenylmethane diisocyanate (MDI):0.02 ppm (0.2 mg/m3) ceiling

All values in /xg/m3 and allceiling values for 10 min: TDI:35 TWA, 1 40 ceiling; MDI: 50 TWA,200 ceiling; hexamethylenediisocyanate (HDD: 35 TWA,
140 ceiling; naphthalene

diisocyanate (NDI): 40 TWA,
1 70 ceiling; isophorene

diisocyanate (IPDI): 45 TWA,
180 ceiling; dicyclohexylmethane

4,4'-diisocyanate (hydrogenatedMDI): 55 TWA, 210 ceiling; otherdiisocyanates to be controlledto 20 ppb ceiling and 5 ppb TWA

0 1 mg/m3, 8-hr TWA(skin)

0.2 mg/m3 TWA

100 ppm, 8-hr TWA(skin)

1 ppm ceiling (3.6 mg/m3)(30 min)

Sections under Subpart E, GeneralIndustry Standards,and Subpart R, 29 CFR 1910.261

Various recommendationsconcerning means andavailability of egress

5 ppm, 8-hr TWA(20 mg/m3)

2 mg/m3 TWA; 1 9 mg/m3ceiling (1 5 min)

Health Effect

Considered

Respiratory effects andsensitization; irritation

Comments

Chest X-ray and pulmonaryfunction testing required

CNS and metabolic effects

Blood and urine monitoringrequired; hazardoussubstance, skin and eyes;possible delayed effects

Liver and kidney effects;cancer

Blood and urine testingrequired; hazardous liquid,skin

Trauma and injury Skin, kidney, liver, andrespiratory-system effects

Workers to be warned aboutinfertility; hazardousliquid, skin
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Ethylene dibromide (August 1977) Ethylene dichloride (Special Hazard Review) (March
1 976; revised

September 1978) Ethylene oxide (Special Hazard Review)
(September 1977)

20 ppm, 8-hr TWA;30 ppm acceptableceiling; 50 ppm maximum peak (5 min)
50 ppm, 8-hr TWA;

100 ppm acceptable
ceiling; 200 ppm maximum ceiling (5 min in 3 hr) 90 mg/m3 (50 ppm), 8-hr TWA

1 mg/m3 ceiling (0.13 ppm)(15 min)
1 ppm TWA (4 mg/m3);2 ppm ceiling (8 mg/m3)(1 5 min) 90 mg/m3 (50 ppm) TWA;

1 35 mg/m3 (75 ppm) ceiling(15 min)

Damage to skin, eyes,heart, liver, spleen,respiratory and centralnervous systems; potentialfor cancer and mutagenesis
Cancer; nervous system,respiratory, heart, andliver effects Mutagenesis; cancer

Workers to be warned ofpotential reproductiveabnormalities and cancerfollowing direct administration in animals;hazardous liquid; contactto be prevented Nursing infants of exposedmothers at risk Blood monitoring andmedical counselingconcerning mutationsfound in animal testsrecommended.

Ethylene thiourea
(Special Hazard Review) (October 1978) Fibrous glass (April 1977) Fluorides, inorganic (June 1975)

None
1 5 mg/m3 total dust;5 mg/m3 respirable fraction (nuisance dust) 2.5 mg/m , 8-hr TWA

Used in encapsulated form inindustry; worker exposure tobe minimized 3 million fibers/m3 TWA(fibers =£ 3.5 ^.m diameter andS 10 /urn length); 5 mg/m3 TWA(total fibrous glass) 2.5 mg F/m3 TWA

Carcinogenesis and teratogenesis Eye, skin, and respiratoryeffects Kidney and bone effects

Workers to be informed ofcarcinogenic and teratogenichazards; special attentionto be given to thyroidfunction tests NIOSH recommends this limitalso apply to otherman-made fibers Urine monitoring required

Fluorocarbon polymers, decomposition products (September 1 977)

None

None recommended

Lung effects, polymerfume fever

Workroom air to bemonitored for inorganicfluorides and hydrogenfluoride

"TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.^Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Formaldehyde (December 1976) Furfuryl alcohol (March 1979) Glycidyl ethers (June 1978)

3 ppm, 8-hr TWA; 5 ppmacceptable ceiling; 10 ppm maximum ceiling(30 min) 50 ppm, 8-hr TWA
All values in mg/m3: allylglycidyl ether(AGE): 45, ceiling; n-butyl glycidyl ether(BGE): 270, 8-hr TWA;

di-2,3-epoxypropylether (DGE): 2.8,8-hrTWA; isopropyl glycidylether (IGE): 240, 8-hr TWA; phenylglycidyl ether (PGE):60, 8-hr TWA

1.2 mg/m3 ceiling (1 ppm)(30 min) 50 ppm (200 mg/m3) TWA
All ceiling values

(15 min) in mg/m3: AGE: 45 BGE: 30 DGE: 1 IGE: 240 PGE: 5

Hot environments (June 1972) Hydrazines (June 1978) Hydrogen fluoride (March 1976)

None All values in mg/m3; hydrazine: 1.3, 8-hrTWA; 1,1-dimethylhydrazine: 1.0, 8-hrTWA; phenyl-hydrazine:22, 8-hr TWA; methyl-hydrazine:0.35, ceiling 3 ppm, 8-hr TWA

Action levels: 79°F WBGT (men)76°F WBGT (women); sliding-scalelimits for unimpaired mentalfunction All ceiling values (120 min) inmg/m3: hydrazine: 0.4;
1,1-dimethyl-hydrazine: 0.15;

phenyl-hydrazine: 0.6;methyl-hydrazine: 0.08 2.5 mg F/m3 TWA (approx.3 ppm); 5.0 mg F/m3 ceiling(approx. 6 ppm) (1 5 min)

Health Effect

Considered

Comments

Irritation, lung effects Hazardous liquid, skin Respiratory system effects
Skin, mucous membraneeffects, sensitizationpotential; tumorigenesisand mutagenesis

Possible additive effectswith mixtures

Heat illnesses Factors recommended

include acclimatization,strict work practices,and protective equipment

Liver, blood, eye, skin Blood and urine monitoringeffects; cancer and chest X-ray required,

bowel examination forsome workers

Skin, eye, respiratoryirritation; bone effects

Pelvic X-ray (male) andurine testing required
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Hydrogen sulfide (May 1977)

20 ppm acceptable 15 mg/m3 ceilingceiling; 50 ppm maximum (approx. 10 ppm) (10 min)ceiling (10 min)

Hydroquinone (April 1978) Identification System for Occupational^ Hazardous Materials (December 1974) Isopropyl alcohol
(March 1976)

2 mg/m3, 8-hr TWA Not applicable 400 ppm, 8-hr TWA

2 mg/m3 ceiling (15 min) Complete designation system foroccupational^ hazardousmaterials 400 ppm TWA (984 mg/m3);800 ppm ceiling (1,968 mg/m3)(1 5 min)

Kepone (January 1976)

None

1 /xg/m3 ceiling (15 min)

Ketones (June 1978)

All values, 8-hr TWA, in mg/m3:

acetone: 2,400; — methyl ethyl ketone: 590;methyl n-propyl ketone: 700;methyl n-butyl ketone: 410;_methyl n-amyl ketone: 465; _methyl isobutyl ketone: 410; -methyl isoamyl ketone: none;diisobuty) ketone: 290;cyclohexanone: 200; —mesityl oxide: 100;diacetone alcohol: 240;isophorone: 140

All values TWA in mg/m3:

590 590 530

4

465 200 230 140 100

40
240

23

Irritation; severe acute Continuous monitoringeffects involving nervous required if potentialand respiratory systems exists for exposure to

& 70 mg/m3; evacuationrequired at this level

Eye and skin effects Special provisions for

darkroom use Includes definition, safetydata sheets, alert symbols,and label statements

Mucous membrane irritation;possible cancer threatin manufacturing process

More stringent workpractices and medicalsurveillance for manufacturing workersrequired

Nervous system effects;liver cancer

Liver function testing required

Irritation; liver, kidney Urinalysis required;and nervous system effects workers exposed

to methyl n-butylketone to be warned of nervoussystem effects.

*TWft in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.*Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Lead, inorganic (January 1973; revised March 1 977 as part of
NIOSH testimony at OSHA hearing,March 1978) +

50 /xg/m3, 8-hr TWA;over 8-hr exposureto be determined by formula (Standard promulgatedNovember 14, 1 978)

<100 /xg/m3

Logging from felling to first haul (July 1976)

None

Extensive work-practiceand personal-protectionrecommendations

Malathion (July 1976)

15 mg/m3, 8-hr TWA

1 5 mg/m3 TWA

Mercury, inorganic (January 1973) Methyl alcohol (March 1976) Methyl parathion (September 1976)

0.1 mg/m3, ceiling 200 ppm, 8-hr TWA None

0.05 mg/m3 TWA 200 ppm TWA (262 mg/m3);800 ppm ceiling (1048 mg/m3)(15 min)
0.2 mg/m3 TWA

4.4' Methylenebis (2-chloroaniline) (Special Hazard Review) (September 1978)

Original standard vacated by decision.Standard formallyrevoked by OSHA,August 1 975. (41 CFR35 184)

3 /ig/m3, 8-hr TWA (lowestdetectable level); skin contactto be avoided

Health Effect

Considered

Comments

Kidney, blood, and nervous Air level to be maintainedsystem effects so that worker blood lead

remains =£ 0.060 mg/100 g;blood monitoring required.

Primarily trauma and falls Immunization and first-aid

programs to be instituted

Nervous system effects

Skin contact to be prevented; blood monitoringrequired

Central nervous systemand mental effects

Work practices, sanitation,monitoring, and medicalsurveillance emphasized

Blindness; metabolicacidosis Nervous system effects

Skin contact to be prevented; blood monitoringrequired

Cancer

Chest X-ray, blood andurine testing required
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Methylene chloride (March 1976) Nickel carbonyl (Special Hazard Review) (May 1977) Nickel, inorganic and compounds (May 1977)

500 ppm, 8-hr TWA;1,000 ppm acceptable
ceiling; 2,000 ppm maximum ceiling(5 min in 2 hr) 7 ju.g/m3 (1 ppb), 8-hr TWA

1 mg/m3, 8-hr TWA

75 ppm TWA (261 mg/m3);500 ppm ceiling (1,740 mg/m3)(1 5 min) to be lowered inpresence of carbon monoxide 7 /xg/m3 (1 ppb) TWA(least detectable level) 1 5 jig Ni/m3 TWA

Nitric acid (March 1976) Nitriles (September 1978)

2 ppm, 8-hr TWA Acetonitrile; 70 mg/m3
(40 ppm), 8-hr TWA;tetramethyl succinonitrile; 3 mg/m3 (0.5 ppm), 8-hr TWA (skin)

2 ppm TWA (5 mg/m3) All values TWA in mg/m3 (ppm):acetonitrile: 34 (20);n-butyronitrile: 22 (8);isobutyronitrile: 22 (8);propionitrile: 14 (6);malononitrile: 8 (3);adiponitrile: 18 (4);succinonitrile: 20 (6).All ceiling values (1 5 min)in mg/m3 (ppm): acetone cyanohydrin: 4(1);glycolonitrile: 5 (2);tetramethyl succinonitrile: 6 (1).When present as mixtures or withother sources of cyanide,exposure to be consideredadditive and environmentallimit to be calculated

Nitrogen, oxides
(March 1976)

N02: 5 ppm, 8-hr TWANO: 25 ppm, 8-hr TWA

N02: 1 ppm (1.8 mg/m3)ceiling (1 5 min)NO: 25 ppm TWA (30 mg/m3)

Central nervous system Blood monitoring requiredeffects; carbon monoxidetoxicity Cancer

Chest X-ray, pulmonaryfunction testing, andurine monitoring recommended

Skin effects; lung andnasal cancer

Chest X-ray and pulmonaryfunction testing required

Dental erosion, nasal/lungirritation Hepatic, renal, respiratory, cardiovascular, gastrointestinal, and nervous systemeffects

Hazardous liquid, eyes andskin; chest X-ray required Chest X-ray and pulmonary functiontesting required. Trained personnel and first-aid kits to be available during use, hazardous substances,skin and eyes

Respiratory effectsBlood effects

Pulmonary function testingrequired

"TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted^Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

Nitroglycerin: ethylene glycol dinitrate
(EGDN) (June 1978)f

Nitroglycerin: 2 mg/m3 (skin) 8-hr TWA; EGDN: 1 mg/m3 (skin) ceiling

0.1 mg/m3 ceiling (20 min)

Noise (August 1972) Organotin compounds (November 1976)

90 dBA, 8-hrTVW. 0.1 mg tin/m3, 8-hr TWA

85 dBA TWA; 115 dBA ceiling 0.1 mg tin/m3 TWA

Parathion (June 1976)

0.1 mg/m3, 8-hr TWA (skin) 0.05 mg/m3 TWA

Pesticide manufacturing and formulation (July 1978) Phenol (June 1976) Phosgene (February 1976) Polychlorinated biphenyls (September 1977)

Current OSHA or previously recommended NIOSH levels to befollowed; stringent work-practice and medical-surveillancerequirements to be instituted; pesticides considered inthree groups based on toxicity; skin contact to beprevented 5 ppm, 8-hr TWA (skin) 0.1 ppm, 8-hr TWA 42% chlorine: 1 mg/m3,8-hr TWA; 54% chlorine:0.5 mg/m3, 8-hr TWA

20 mg/m3 TWA (5.2 ppm);60 mg/m3 ceiling (15.6 ppm)(15 min) 0.1 ppm TWA (0.4 mg/m3);0.2 ppm ceiling (0.8 mg/m3)
(1 5 min) 1 /ng/m3 TWA

Health Effect

Considered

Comments

Circulatory system effects

Skin contact to be prevented; recommendedlimit for either substancealone or mixtures

Hearing damage Eye, skin, liver, nervoussystem, heart effects

Chest X-ray, blood andurine monitoring, eyetests, heart examination,and nervous system testingrequired; hazardous liquid,skin and eyes

Nervous system effects

Skin contact to be prevented;blood monitoring required

Wide range of toxicitiesconsidered; nervous andreproductive systemeffects; cancer Skin, eye, CNS, liver, andkidney effects

Blood monitoring requiredfor some groups; workersto be warned of possiblereproductive system effectsby some compounds Hazardous substance.skinand eyes

Respiratory effects

Pulmonary functiontesting and X-ray required

Cancer; skin, liver, andreproductive effects

Blood testing required;women workers of childbearing age and nursingmothers to be warnedof potential adverse effects.



Vol. 32/No. 1S MMWR 19S

Refined 500 ppm, 8-hr TWA All solvents except kerosene:petroleum (2,950 mg/m3) 350 mg/m3 TWA; 1,800 mg/m3solvent (Stoddard solvents) ceiling (15 min)(July 1977) kerosene: 100 mg/m3 TWA
Rendering processes (Occupational Hazard Assessment)

(March 1981) Silica, crystalline
(November 1974) Sodium hydroxide

(September 1975) Sulfur dioxide (February 1974; revised May
1977 as part

of NIOSH testimony at 0SHA hearing)

Existing OSHA permissible exposure limits or NIOSHrecommendations for specific hazards are applicable
250/%SiO+5 in mppcf,or 10 mg/m3/%SiO+2

(respirable quartz) 2 mg/m3, 8-hr TWA
5 ppm, 8-hr TWA

50 ix.g/m3 TWA, respirablefree silica
2 mg/m3 ceiling (15 min) 0.5 ppm TWA0.3 mg/m3)

Sulfuric acid
(June 1974)

1 mg/m3, 8-hr TWA

1 mg/m3 TWA

Skin, lung, and nerveirritation

Blood and urine monitoringrequired; action level forpetroleum ether, rubbersolvent, naptha: 200 mg/m3TWA; action level formineral spirits andStoddard solvent:350 mg/m3 TWA; actionlevel for kerosene:
100 mg/m3 TWA; hazardous

substance, skin

Mechanical injury, burns,heat stress, infectionsfrom biological agents,chemical hazards

Guidelines for engineeringcontrols and work practicesto reduce injury andillness presented

Chronic lung disease(Silicosis)

X-ray, pulmonary functiontesting required

Respiratory irritation

Hazardous liquid, eyesand skin

Respiratory effects

Pulmonary function testingrequired

Pulmonary irritation

Hazardous liquid, eye andskin

'TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.*Date recommendation transmitted to OSHA.
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Potential Hazard

OSHA

Standard

NIOSH Recommended

Exposure Limit*

1,1,2,2-Tetra
chloroethane (December 1976) *

Tetrachloro ethylene (July 1976)

5 ppm, 8-hr TWA (skin)

Thiols: n-alkane mono, cyclohexane, and benzene (September 1978)

100 ppm, 8-hr TWA;
200 ppm acceptable maximum ceiling; 300 ppmmaximum ceiling (5 min in 3 hr) Butylmercaptan: 10 ppm,8-hr TWA; methyl andethyl mercaptan:

10 ppm ceiling

o-Tolidine (August 1978)

None

1 ppm TWA (6.87 mg/m3)
50 ppm TWA (339 mg/m3);100 ppm ceiling (678 mg/m3)(15 min, twice daily) All values in mg/m3 (ppm):Ceilings 15 min: benzenethiol: 0.5 (0.1);1-methanethiol: 1.0 (0.5);1-ethanethiol: 1.3 (0.5);1-propanethiol: 1.6 (0.5);1-butanethiol: 1.8 (0.5);1-pentanethiol: 2.1 (0.5);1-hexanethiol: 2.4 (0.5);1-heptanethiol: 2.7 (0.5);1-octanethiol: 3.0 (0.5);1-nonanethiol: 3.3 (0.5);1-decanethiol: 3.6 (0.5);1-undecanethiol: 3.9 (0.5);1-dodecanethiol: 4.1 (0.5);1-hexadecanethiol: 5.3 (0.5);1-octadecanethiol: 5.9 (0.5);

cyclohexanethiol: 2.4 (0.5);mixtures of thiols to becontrolled by calculation ofequivalent concentrations 20 /ig/m3 ceiling; (60 min); skincontact to be prevented

Toluene 200 ppm, 8-hr TWA; 100 ppm TWA (375 mg/m3);(July 1973) 300 ppm acceptable ceiling; 200 ppm ceiling

500 ppm maximum ceiling (750 mg/m3) (10 min)(10 min)

Health Effect

Considered

Comments

Liver, gastrointestinal. Skin contact to beand nervous system effects prevented; blood monitoring

required

Nervous system, heart. Medical warning of possiblerespiratory, liver effects congenital abnormalities

required

Irritation, eye, skin,blood, and nervous systemeffects

Blood and urine monitoringrequired; hazardoussubstance, skin

Nasal irritation; cancer Urine testing required;

quarterly urine monitoringrecommended

Central nervous systemdepressant
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Toluene diisocyanate (July 1973; revised —See Diisocvanates — September 1978)
1,1,1,-Tri

chloroethane (July 1976) Trichloro ethylene (July 1973; Special Hazard Review February 1978) Tungsten and cemented tungsten carbide (September 1977)
Ultraviolet radiation (December 1972)

Vanadium (August 1977)

0.02 ppm ceiling 350 ppm, 8-hr TWA
100 ppm, 8-hr TWA;200 ppm acceptableceiling; 300 ppm maximum ceiling (5 min in 2 hr) None None Vanadium pentoxide(dust): 0.5 mg/m3 ceiling; (fume): 0.1 mg/m3 ceiling ferrovanadium:

1 mg/m3, 8-hr TWA

0.005 ppm TWA (0.036 mg/m3);0.02 ppm ceiling (0.14 mg/m3)(20 min) 350 ppm ceiling (1,910 mg/m3)(15 min) 100 ppm, 8-hr TWA; 150 ppm
ceiling (10 min)

Respiratory effects Nervous system, liver,and heart effects Central nervous systemdepressant; cancer

Insoluble tungsten: 5 mg/m3TWA; soluble tungsten: 1 mg/m3TWA; dust of cemented tungstencarbide containing > 2% cobalt:0.1 mg cobalt/m3 TWA; dustof cemented tungsten carbidecontaining > 0.3% nickel: 15 M9nickel/m3 TWA
1.0 mW/cm2 for periods > 1,000

sec; for exposure times =S 1,000 sectotal radiant energy shall notexceed 1,000 mWsec/cm2 (1.0 J/cm2)Vanadium compounds: 0.05 mg/m3ceiling (15 min); metallicvanadium and vanadium carbide:
1 mg/m3 TWA

Lung and skin effects Skin and eye effects Eye, skin, and lungeffects

Chest X-rays, blood tests,pulmonary function testingrequired. Action level set at 200 ppmTWA; workers to be warnedof possible congenitalabnormalities Workers to be warnedof hazards; engineeringfeasibility indicates25 ppm attainable' Pulmonary function testingand chest X-ray required Pulmonary function testingand chest X-ray required

"TWA in NIOSH recommendations is based on up to a 10-hr exposure unless otherwise noted.
^Date recommendation transmitted to OSHA.
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