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Copy Number Tuserty “SEVEN iG ) 

Issued to: JK Cormié 

Location: ide “He Loe. a" \4} 
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the 514 Safety/Health Department, x-2128 or x-2209. 

UCC 002304

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 3 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/3

https://asbestosclaims.law/library/17288/3


TABLE OF CONTENTS 

SECTION NUMBER TITLE 

I ‘Introduction 

II Responsibilities 

Hil Hazard Determination 

IV Chemical List 

V MSDS 

VI Labeling 

Vil Trade Secrets 

VIII Information and Training 

IX Non-Routine Tasks 

X Contractors 

Xx] Laboratories 

X11 Audits 

XIII OSHA Law 

XIV Substance List 

XV Common MSOS Terms 

XV] CFR 1910.20 

XVII Department Chemical List 

UCC 002305

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 4 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/4

https://asbestosclaims.law/library/17288/4


Policy Statement 

It is the policy of the South Charleston Plant to comply in full with 

the provisions of the OSHA Hazard Communication Standard (29 CFR 1910.1200). 

In accordance with the Standard, this Hazard Communication Program will 

be made available, upon request, to affected employees, their designated 

representatives, and to the Occupational Safety and Health Administration 

(OSHA) and the National Institute for Occupational Safety and Health (NIOSH). 

Hazard Communication Program 

Section I - Introduction 

(A) Purpose of Program 

The purpose of the Hazard Communication Program is to: 

(1) ensure that the hazards of chemicals present at the South 

Charleston Plant are evaluated and that information concerning such 
hazards is transmitted to affected employees, 

{2} comply with the requirements of the OSHA Hazard Communication 
Standard (29 CFR 1910.120), and 

(3) reduce the likelihood of employees experiencing i]]nesses or 

injuries related to exposure to hazardous chemica}s present in 

their work area. (See Section I11 for definition of hazardous 

chemical.) 

(8) Scope and Application 

(1) The Hazard Communication Program applies to all South Charleston 
Plant departments whose employees may be exposed to hazardous 

chemicals under normal operating conditions or foreseeable emer- 
gencies. Office workers, security personnel and non-resident 

employees are generally not included unless their job tasks rou- 
tinely involve potential exposures to hazardous chemicals. (For 

definition of “foreseeable emergency” refer to page 53341 of the 

OSHA Standard.) 

(2) The program applies to all hazardous chemicals (including bulk com- 

wercial quantities of consumer products, such as paints, anti- 

freeze, brake fluid, etc., which meet the definition for hazardous) 
known to be present in the workplace in such a manner that 

employees may be exposed under normal conditions of use or in a 
foreseeable emergency. (See exception (3}(a)liv).) 
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1-2 

{3) The program provides for partial and total exclusions. 

{a) Partial exclusion. Chemicals exempt from the labeling 
requirement include: 

(1) pesticides subject to the labeling requirements of the 
Federal Insecticide, Fungicide, and Rodenticide Act 
(FIFRA); 

(ii) food, food additives, color additives, drugs or cos- 
metics subject to the labeling requirements of the 
Federal Food, Drug and Cosmetic Act (FFDCA); 

(iii) distilled spirits, wine or malt beverage intended for 
non-industrial use when subject to labeling requirements 
of the Federal Alcohol Administrative Act or the Bureau 
of Alcohol, Tobacco and Firearms; and 

(iv) any consumer product subject to a consumer product - 
safety standard, or the labeling requirement of the €on- 
sumer Product Safety Act (CPSA)}, or regulations issued 
by the Consumer Product Safety Commission. —— 

{b} Total exclusion. Chemicals totally excluded from coverage of 
the Program include: 

(i) hazardous wastes subject to regulation by the solid 
waste Disposal Act as amended by the Resource Conserva- 
tion and Recovery Act of 1976 (RCRA); 

(ii) tobacco and tobacco products; 

{iii} wood or wood products; 

(iv) articles;* and 

(v) foods, drugs or cosmetics intended for personal use by 
employees while in the workplace. 

* “Article” means a manufactured item which (1) is formed to a specific shape 
or design during manufacture; (2) has end use function(s) dependent in whole 
or in part upon its shape or design during end use; and (3) does not release, 
Or otherwise result in exposure to a hazardous chemical under normal condi- 
tions of use. 
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(A) 

B) 

Section II - Responsibilities 

South Charleston Plant Responsibilities 

The Plant Industrial Hygienist is the Plant Hazard Communication 
Program coordinator for the South Charleston Plant. The Plant coordi- 
nator will: 

(1) provide the written Hazard Communication Program for the South 
Charleston Plant to the operating, maintenance, distribution, and 

Jaboratory, etc. departments. The Plant coordinator will ensure 
the South Charleston Plant program contains all mandatory elements 
of OSHA 1910.1200; 

{2} maintain an evergreen master list of hazardous chemicals present at 
the South Charleston Plant; 

(3) maintain a master file of material safety data sheets (or equiva- 
lents) for all hazardous materials present at the South Charleston 
Plant; 

{4) assist in evaluating chemicals for physical and health hazards; 

(5) periodically audit site compliance with the requirements of the 
OSHA Hazard Communication Standard; and 

(6) coordinate inplant distribution of updated material safety data 
sheets and/or appropriate new hazardous chemical information that 
becomes available. 

Department Responsibilities 

Department Supervision for each operating, maintenance, distribu- 
tion, and laboratory departments will designate a Hazard Communication 
Program Coordinator and provide the name of the coordinator to the Plant 
HC Program Coordinator. The department coordinators will: 

(L) aid in identifying and evaluating chemicals present, including 
intermediates, in their work areas for physical and health hazards; 

(2) provide the Plant HC Program Coordinator with lists of al) hazar- 
dous chemicals present in their work areas; 

(3) ensure material safety data sheets, or their equivalent, are avail- 
able for all hazardous chemicals (including intermediates) present 
in their work areas and made accessible to al] employees who pro- 

duce, use, handle or otherwise are potentially exposed to the 
substances; 

(4) provide the Plant HC Program Coordinator with a copy of all avail- 
able material safety data sheets, or their equivalent; as necessary 
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1] -2 

(5) ensure required warning labels are affixed to containers of 
hazardous chemicals in accordance with the Hazard Communication 
Standard requirements; 

{6) ensure through formal training that al) affected employees are 
aware of the hazards of the chemicals present in their work areas 
and that such training is documented; 

(7) maintain evergreen their department's lists of hazardous chemicals 
and library of material safety data sheets (or equivalents). 
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Section II] - Hazard Determination 

(A) Scope 

A hazard determination must be made for all chemical substances known to 
be present in the work area. Substances immediately specified as being 
hazardous are those listed in: 

(1) OSHA Toxic and Hazardous Substances list (29 CFR 1910, Subpart Z), 

(2) Threshold Limit Values for Chemical Substances and Physical Agents 
Tn the Work Environment - ACGIH TLV (latest edition), 

(3) The Annual Report on Carcinogens published by the National Toxi- 
cology Program (NTP) - latest edition, and 

(4) The International Agency for Research on Cancer (IARC} Monographs 

(latest edition). 

A composite of the substances referenced above is located in the section 
of this manual entitled “Substances List". 

Appendixes A and B of the OSHA Hazard Communication Standard are man- 
datory for making a hazard determination for a particular chemical substance. 
Appendix C is optional; however, it references information sources available 
for use in making the determinations required by Appendixes A and B. 

A hazard determination logic has been established utilizing the defini- 
tions of “hazardous” provided in the OSHA Hazard Communication Standard. This 
logic will be used for determining physical and health hazards of chemicals 
for which there are no material safety data sheets or equivalents {such as UCC 
Chemical Data Sheets or Experimental Product Safety Data Sheets). The hazard 
determination logic is set forth in Attachment III-A, Hazard Determination 
Criteria, and Attachment IJ1-B, Worksheet for Hazard Determination, of this 
Section. 

(B) Physical and Health Hazard Determination 

(1) Review work area list of chemicals to determine if any are exempt 
from being designated as hazardous. Refer to Section | paragraph 
(B)(3}(b) of this manual for exemptions. 

(2) Use Attachment III-A of this Section for hazard determination: 

{a} identify all chemical substances which are deemed hazardous by 
virtue of containing 1% or more (by weight or volume) of a 
substance referenced by: 

(i) OSHA Subpart Z, Toxic and Hazardous Substances, 

(ii) ACGIH TLY list. 
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(C) 

Intl - 2 

(b) identify all chemical substances considered to be carcinogenic 
by virtue of the fact they contain 0.1% or more (by weight or 
volume) of a materia) listed as a carcinogen or potential car- 
cinogen by OSHA, NTP or IARC (refer to Substances Lists): 

(c) review remaining chemical substances for hazard following the 
Yogic established in the Hazard Determination Criteria. 

NOTE: If a chemical component is present in a mixture at a 
concentration less than 1% (or in the case of carcino- 
gens, less than 0.1%}, but could be released in airborne 
concentrations in excess of the OSHA permissible expo- 
sure limit or the ACGIH Threshold Limit Value, or could 
present a health hazard to employees at those concentra- 

tions, the mixture shall be considered to present the 

same hazard. 

Upon request, the Industrial Hygiene Department will provide assistance 
in making hazard determinations. The requester should complete lines A 

through F of Attachment III-B and submit it to the Industrial Hygiene 
supervisor for the hazard determination. 
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ATTACHMENT III-A 

HAZARD DETERMINATION CRITERIA 

The following guideline criteria is used for determining physical and health 
hazards of chemicals at the South Charleston Plant. 

Hazard Evatuation Procedure 

Hazard Determination Criteria(All Components 1% or Greater - 

Question 

Code 

Criteria: 

Question 

Code 

All Questions, Mixture Test Data, 
if Available, All Questions) 

i. Is the Material listed in 
a) 29 CFR 1910 Subpart 7, or 
b) ACGIH (Latest) 

This material is established as hazardous and the hazard must be 

evaluated using the criteria in question 2-20. 

LO or Li 

The chemical manufacturer, importer, or employer evaluating chemi- 

cals shall treat the following sources as establishing that the 
chemicals listed in them are hazardous: 

(i) 29 CFR Part 1910, Subpart Z, Toxic and Hazardous Substances, 
Occupational Safety and Health Administration (OSHA), LO; or, 

(ii) Threshold Limit Values for Chemical Substances and Physical 
Agents in the Work Environment, American Conference of Governmental 

Industrial Hygienists, ti 

the chemical manufacturer, importer, or employer is still respon- 
sible for evaluating the hazards associated with the chemicals in 
these source lists in accordance with the requirements of the 
standard. 

é. Is the material carcinogenic? 

Use this criteria for all components of concentrations of .1% or 
more by weight. 

L2, L3, or L4 
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Criteria: 

Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

Question 

Code: 

Criteria: 

Carcinogen: A chemical is considered to be a carcinogen if: 

a) It has been evaluated by the International Agency for 
Research on Cancer (IARC), and found to be a carcinogen or 

potential carcinogen L2; or 

b) It is listed as a carcinogen or potential carcinogen 

in the Annual Report on Carcinogens published by the National 
Toxicology Program(NTP) (latest edition), L3; or 

c) It is regulated by OSHA as a carcinogen, L4. 

3. Is the material teratogenic? 

HO 

A chemical is considered to be a teratogen if listed by UCC on the 
Internal Exposure Standards List {1ESL). 

4 Is the material corrosive? 

H} 

Corrosive: A chemical that causes visible destruction of, or 

irreversible alterations in, living tissue by chemical action at the 

site of contact. For example, a chemical is considered to be cor- 

rosive if, when tested on the intact skin of albino rabbits by the 

method described by the U. S. Department of Transportation in 
Appendix A to 49 CFR Part 173, it destroys or changes irreversibly 

the structure of the tissue at the site of contact following an 

exposure period of four hours. This term shall not refer to action 

on inanimate surfaces. 

5. Is the material highly toxic? 

H2 

Highly Toxic: A chemical falling within any of the following 
catergories: 

a) A chemical that has a median lethal dose (LDs5g) of 50 
milligrams or less per kilogram of body weight when adminis- tered 
orally to albino rats weighing between 200 and 300 grams each. 

bd) A chemical that has a median lethal dose (LD5y) of 200 
milligrams or less per kilogram of body weight when administered by 
continuous contact for 24 hours (or tess if death occurs within 24 

hours) with the bare skin of albino rabbits weighing between two and 
three kilograms each. 
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Question 

Code: 

Criteria: 

Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

c) A chemical that has a median lethal concentration (LCs) in 
air of 200 parts per million by volume or less of gas or vapor, or 2 
miltigrams per liter or less of mist, fume, or dust, when adminis- 

tered by continuous inhalation for one hour (or less if death occurs 

within one hour) to albino rats weighing between 200 and 300 grams 
each. 

6 Is the material an irritant? 

H3 

Irritant: A chemical, which is not corrosive, but which causes a 
reversible inflammatory effect on living tissue by chemical action 
at the site of contact. A chemical is a skin irritant if, when 
tested on the intact skin of albino rabbits by the methods of 16 CFR 
1500.41 for four hours exposure or by other appropriate techniques, 
jt resuits in an empirical score of five or more. A chemical is an 
eye irritant if so determined under the procedure listed in 16 CFR 
1500.42 or other appropriate techniques. 

7 Is the material a sensitizer? 

H4 

Sensitizer: A chemical that causes a substantial proportion of 
exposed people or animals to develop an allergic reaction in normal 
tissue after repeated exposure to the chemical. 

8 Is the material toxic? 

H5 

Toxic: A chemical falling within any of the following categories: 

a) <A chemical that has a median lethal dose (LDs5q) of more than 
50 milligrams per kilogram but not more than 500 milligrams per 
kilogram of body weight when administered orally to albino rats 
weighing between 200 and 300 grams each. 

b) A chemical that a median lethal does (LC5Q) of more than 200 
miljigrams per kilogram but not more than 1,000 milligrams per kilo- 
gram of body weight when administered by continuous contact for 24 
hours (or less if death occurs within 24 hours) with the bare skin 
of atbino rabbits weighing between two and three kilograms each. 
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Question 

Code 

Criteria: 

c. A chemical that has a medium lethal concentration (LC59) in 
air of more that 200 parts per million but not more than 2,000 parts 
per million by volume of gas or vapor, or more than two milligrams 
per liter but not more than 20 milligrams per titer of mist, fume, 

or dust, when administered by continuous inhalation for one hour (or 
less if death occurs within one hour} to albino rats weighing 
between 200 and 300 grams each. 

9. Does the material demonstrate target organ effects? 

H6 

Target Organ Effects: The following is a target organ categortza- 
tion of effects which may occur, including examples of signs and 
symptoms and chemicals which have been found to cause such effects. 
These examples are presented to illustrate the range and diversity 
of effects and hazards found in the workplace, and the broad scope 
employers must consider in this area, but are not intended to be 
all-inclusive. 

a} Hepatoxins -- Chemicals which produce liver damage. 

Signs and Symptoms -- Jaundice; Liver Enlargement 

Chemicals -- Carbon tetrachloride; nitrosamines. - 

b) Nephrotoxins -- Chemicals which produce kidney damage-~ 

Signs and Symptoms -- Edema; proteinuria. 

Chemicals -- Halogenated hydrocarbons; uranium. 

c) Neurotoxins -- Chemicals which produce their primary toxic 
effects on the nervous system. 

Signs and Symptoms -- Narcosis; behavioral changes; decrease in 
motor functions. 

Chemicals -- Mercury; carbon disul fide. 

d) Agents which act on the blood or hematopoietic system -- 
Decrease hemoglobin function; deprive the body tissues of 
oxygen. 

Signs and Symptoms -- Cyanosis; loss of consciousness. 

Chemicals -- Carbon monoxide; cyanides. 

e) Agents which damage the lung -- Chemicals which irritate or 
damage the pulmonary tissue. 

Signs and Symptoms ~- Cough; tightness in chest, shortness of 
breath. 

Chemicals -- Silica; asbestos. 
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Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

f) Reproductive toxins -- Chemicals which affect the reproductive 
capabilities including chromosomal damage 
(mutations) and effects on fetuses 
(teratogenesis}. 

Signs and Symptoms -- Birth defects; sterility. 

Chemicals -- Lead; DBCP. 

g} Cutaneous Hazards -- Chemicals which affect the dermal Tayer of 
~ body. 

Signs and Symptoms -- Uefatting of the skin; rashes, irritation. 

Chemicals -- Ketones, Chlorinated compounds. 

h} Eye hazards -- Chemicals which affect the eye or visual 
capacity. 

Signs and Symptoms -- Conjuctivitis; corneal damage. 

Chemicals -- Organic solvents; acids. 

10 Are there any other known health hazards significant enough to 

Tnclude? 

H? 

Adequacy and Reporting of Data: The results of any studies which 

are designed and conducted according to established scientific prin- 

ciples, and which report statistically significant conclusions 

regarding the health effects of a chemical, shall be a sufficient 

basis for a hazard determination and reported on any material safety 

data sheet. The chemical manufacturer, importer, or employer may 

also report the results of other scientifically valid studies which 

tend to refute the findings of hazard. 

1i_ Is the material a compressed gas? 

PO 

"Compressed gas” means: 

(i) A gas or mixture of gases having, in a container, an abso- 
lute pressure exceeding 40 psi at 70°F (21.19C); or 

(ii) A gas or mixture of gases having, in a container, an abso- 
lute pressure exceeding 104 psi at L30°F (54.4°C) regardless of 
the pressure at 70°F (21.19); or 

(tii) A liquid having a vapor pressure exceeding 40 psig at 100 

degrees Fahrenheit (37.8°C) as determined by ASTM 
D-323-72. 
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Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

Que stion 

Code 

Criteria: 

I2. Is the material an explosive? 

Py 

"Explosive" means a chemical that causes a sudden almost instan- 
taneous release of pressure, gas, and heat when subjected to sudden 

shock, pressure, or high temperature. 

13 Is the material flammable? 

P2 

"Flammable" means a chemical that falls into one of the following 
categories: 

{i) "Aerosol flammable” means an aerosol that wiien tested by 
the method described in 16 CFR 1500.45, yields a flame projection 
exceeding 18 inches at full valve opening, or a flashback (a flame 
extending back to the valve) at any degree of valve opening. 

(ii) "Gas flammable” means: 

(A) A gas that, at ambient temperature and pressure, forms a 

flammable mixture with air at a concentration of thirteen (13) per- 
cent by volume, regardless of the lower limit. 

(B) A gas that, at ambient temperature and pressure, forms a 

range of flammable mixtures with air wider than twelve (12) percent 
by volume, regardless of tre lower limit. 

(iii) “Liquid, flammable” means any liquid having a closed cup 
flash point below 100°F (37.89), except any mixture having com- 
ponents with flash points of 1000F (37.8°C) or higher, the total 
of which make up 99 percent or more of the total volume of the 
mixture. 

(iv) “Solid, flammable” means a solid, other than a blasting 
agent or explosive as defined in 1910.109(a), that is }tiable to 
cause fire through friction, absorption of moisture, spontaneous 
chemical change, or retained heat from manufacturing or processing 
or which can be ignited readily and when ignited burns so vigorously 
and persistently as to create a serious hazard. A chemical shal} be 
considered to be a flammable solid if, when tested by the method 
described in 18 CFR 1500.44, it ignites and burns with a self- 

sustained flame at a rate greater than one-tenth of an inch per 
second along its major axis. 

14 Is the material a combustible liquid? 

P3 

“Combustible liquid” means any liquid having a closed cup flash 
point at or above 100° (38.8°C)}, but below 200° (93.39), 
except any mixture having components with flash points of 200°F 
(93.390), or higher, the total volume of which make up 99 percent 
or more of the total volume of the mixture. 
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Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

Question 

Code 

Criteria: 

Que stion 

Code 

Criteria: 

Question 

Code 

Criteria: 

Que stion 

Code 

Criteria: 

15 Is the material an organic peroxide? 

P4 

"Organic peroxide” means an organic compound that contains the biva- 
Tent -0-O-structure and which may be considered to be a structural 

derivative of hydrogen peroxide where one or both of the hydrogen 
atoms has been replaced by an organic radical. 

16 Is the material an oxidizer? 

P5 

"Oxidizer" means a chemical, other than a blasting agent or explo- 

sive as defined in 1910.109(a), that initiates or promotes combus- 
tion in other materials, thereby causing fire either of itself or 
through the release of oxygen or other gases. 

l/s Is the material pyrophoric? 

P6 

"Pyrophoric” means a chemical that will ignite spontaneously in air 
at a temperature of 130°F (54.49C) or below. 

18 Is the material unstable (reactive)? 

P7 

“Unstable (reactive}" means a chemical which in the pure state, or 
as produced or transported, will vigorously polymerize, decompose, 
condense, or will be come se} f-reactive under conditions of shocks, 
pressure or temperature. 

19 =Is the material water-reactive? 

PB 

“Water-reactive” means a chemical that reacts with water to release 
@ gas that is either flammable or presents a health hazard. 

20 Are there any other known physical hazards significant enough 
to include? 

P9 

Adequacy and Reporting of Data: The results of any studies which 
are designed and conducted according to established scientific prin- 
ciples, and which report statistically significant conclusions 
regarding the physical effects of a chemical shall be a sufficient 
basis for a hazard determination and reported on any material safety 
data sheet. The chemical manufacturer, importer, or employer may 
also report the results of other scientifically valid studies which 
tend to refute the findings of hazard. 
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ATTACHMENT 111-B 

SCD DIVISION--WORKSHEET FOR HAZARD DETERMINATION A. LOCATION 

B. DEPARTMENT 
C. Product: 
Ciass Number: B. Trade Secret: 

Hazard Code: 

E. Chemical Identities and Percentages (1-5): 

Components: 1 2 3 4 5 CODE 

1 - Listed in 29 CFR 1910 : LO-i 
Z or ACGIH : 2 

? - Carcinogenic 2-4 

3 - Teratogenic HO 

4 - Corrosive Kl 

§ - Highly Toxic H2 

6 - Irritant H3 

7 - Sensitizer H4 

B - Toxic H5 

9 - Target Organs H6 

1G - Other Health Hazards H7 

Li - Compressed Gas 0 

12 - Explosive Pl 

13 - Flammable Material P2 

14 - Combustible Liquid P3 

13 - Organic Peroxide Pg 

1H - Oxidizer P5 

17 = Pyrophoric P6 

19 - Unstable (Reactive) P7 

19 - Water Reactive Material P8 

20 - Other Physical Hazards 9 

F. SUBMITTED BY: DATE: 

EVALUATED BY: DATE : 
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Section IV - Chemical List 

The Plant Hazard Communication Program Coordinator maintains a list of 
ail hazardous materials known to be present at the South Charteston Plant. 

The department Hazard Communication Program coordinators maintain a list 
of all hazardous materials known to be present in their work areas and the 
location(s) in the work area where they are found. The department Coordinators 
provide the Plant Coordinator with a copy of their hazardous chemicals lists. 

The work area listings of chemicals, mandated hazard information, process 
Vabels and container labels are maintained readily and logically cross- 
referenced to each other. Common terms (names) for the chemicals are used and 
listed or cross-referenced to minimize confusion. 

Employees are informed of the location and availability of the list{s) of 
hazardous chemicals present in their work areas. 

The hazardous chemicals lists are reviewed at least annually and revised 
if necessary. New chemicals introduced into the work area are included on the 
lists at the time of introduction. Chemicals used on a "trial” basis for a 
limited time period need not be included on the chemical lists. However, 
affected employees must be informed of any potential hazards associated with 
the trial chemicals and a MSDS, or an equivalent, must be available before use. 

For the purpose of the Hazard Communication Program, “chemical” is 
defined as raw materials, intermediates, crude products, final products, main- 
tenance solvents, catalysts, cleaning solutions, paints, non-RCRA residue 
Streams, etc. which meet the definition of hazardous chemical. 
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Section V - Material Safety Data Sneets or Equivalent Protocol 

A Centralized MSDS (or equivalent} document file is maintained at the 
Safety and Health Department by the location HCS Coordinator. Every reason- 
able effort is made to keep the MSDS (or equivalent) inventory Current by: 

), Maintaining a liaison with the person responsible for maintaining 
the hazard communication document reference libraries in specific 
functional work areas at the location as regards the data base. 

Maintaining a liaison with appropriate Purchasing Groups to ensure 
procurement of MSDS's for new (to the location) chemicals and 
access to revised MSDS's provided by vendors. 

NOTE : The includes monitoring for effective implementation of 
the location New Chemical Introduction Policy/Procedure 
2.18. 

Periodic reviews of the centralized data base hazardous chemical 

listing versus the listings in specific location functional work 
areas. 

MSDS (or equivalent} document data bases (files, notebooks, etc.) are 

maintained in alphabetized form, according to the usual nomenclature for the 
chemical in use, in the specific functional work areas where the materials are 
stored, processed or otherwise handled. MSDS's (or equivalent) will contain 
the following information about. the hazardous chemical and be written in 
Tegible English: 

1. The identity that is used on the label of containers of the 
hazardous substance and except where protected as a trade secret: 

a. lf single chemical, the chemical/common name. 

b. lf mixture which has been tested, the chemical/common name of 
components which contribute to the hazard and common name of 
the mixture. 

Cc. If mixture has not been tested, the chemical/common name of 

components present at concentrations of greater than one 
percent which have been determined to be health hazards. The 
cut-off percentage is 0.1 percent for carcinogens. 

Data/information for al) ingredients in the mixture which have been 
determined to present a hazard: 

a.  Physical/chemical characteristics of the hazardous chemical 
(vapor pressures; flash point). 

b. Physical hazards of the hazardous chemical (potential for 
fire, explosion, reactivity). 
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c. The health hazards of the hazardous chemical (signs/symptoms 
of exposure; medical conditions generally recognized as being 
aggravated by exposure}. 

d. Primary route of exposure. 

e.  OSHA/ACGIH/other exposure timit used. 

f. Whether hazardous chemical is tisted in NTP or OSHA Carcinogen 
Report, or IARC as a Carcinogen. 

3. Safe handling/use precautions (protective measures; spill/leak, 
clean-up). 

4, Control measures (engineering controls, work practices; protective 
persona? equipment). 

5.  Emergency/first aid procedures. 

6. Date of MSDS preparation. 

7. The name/address/phone of chemical manufacturer/importer/ employer 
or responsible party preparing/distributing MSDS who can provide 
additional information. 

NOTE: There will be occasions where complex mixtures or 
families of compounds having similar composition and 
hazard will be covered by a single MSDS (or equivalent). 

The Department Head of the functional area maintaining the work-place 
hazard communication document library {or data base} is responsible to ensure 
that MSDS'’s or equivalents are obtained and maintained for all chemicals 

designated as hazardous within that functional area. The Department Head 
shall provide the Industrial Hygiene Department with a copy of the MSDS (or 
equivalent) for any hazardous chemical new to the South Charleston Piant that 
is to be introduced into their workplace. 

MSDS’s (or equivalents} are maintained readily accessible to employees 

during each work shift. MSDS’s (or equivalents) are also available, upon 
request, to designated employee representatives and to OSHA and NIOSH. 

If a hazardous chemical supplier (internal or internal to UCC) fails to 
provide an MSDS with the initial shipment, documented initiatives are made via 
the Purchasing function to obtain the MSDS's. 

Whenever a hazardous substance is supplied from more than one vendor or 
source, only one MSDS is maintained, usually the one determined to most 

accurately reflect the nature and hazards of the chemical substance. MSDS’s 
determined to be obsolete or superseded are removed from the MSDS (or equiva- 
Tent) document libraries (data bases). 

NOTE: In some cases it may be advisable to maintain copies of each vendors 
MSDS in a separate filing system. 

UCC 002322

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 21 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/21

https://asbestosclaims.law/library/17288/21


The hazard communication document libraries (data bases} at the South 

Charleston Plant are kept in an updated and current form. When new and signi- 
ficant hazard information becomes known, the appropriate libraries (data 
bases) are updated with the new information as soon as 1S practical. 

It is the responsibility of the chemical manufacturer or importer to 
evaluate the hazards of the chemicals they produce or import and prepare 
material safety data sheets (MSDS's) for such chemicals. The Specialty Chemi- 
cals Division of UCC will provide an MSBS for all chemical substances manufac- 
tured or imported by the division in accordance with the provisions of 29 CFR 
1910.1200(g). Provision of MSDS'’s for hazardous chemicals, including interme- 
diates, produced by other UCC divisions will be the responsibility of the 

division that has the business accountability for that substance. 

MSDS's need not be retained for any specific period of time, except to 
the extent required by the OSHA Access to Employee Exposure and Medica} 
Records Standard (29 CFR 1910.20). This standard states that MSDS's need not 
be retained for any specific period as long as some record of the identity of 
the hazardous substance, where it was used and when it was used is retained 

for at least 30 years. A copy of 29CFR 1910.20 is located in the HC Program 

Notebook. 

Upon request, the Industrial Hygiene Department will provide assistance 
in obtaining MSDS's. To request such assistance, complete the REQUEST FOR 

MATERIAL SAFETY DATA SHEETS form, included at the end of this section, and 

return it to the Industrial hygiene supervisor. ae 
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Section VI - Labeling 

(A) Scope and Application 

A label is any written, printed or graphic material displayed or affixed 

to a container of hazardous chemicals. Its purpose is to provide immediate 

visual warning, to provide a link to the detailed information in a MSDS and to 

serve a$ a Visual reminder of information presented to employees in training 

programs. 

"Container" means any bag, barrel, bottle, box, can, cylinder , drum, 

reaction vessel, storage tank, etc. that contains a hazardous chemical. Pipes 

and piping systems are not considered to be containers. 

Label information must not conflict with the requirements of the Hazard- 

ous Materials Transportation Act issued by the Department of Transportation. 

The OSHA Hazard Communication Standard labeling requirements exempt pes- 

ticides subject to labeling requirenents of the Federal Insecticide, Fungi - 

cide, and Rodenticide Act (FIFRA) and the Environmental Protection Agency. 

Other labeling exemptions are noted in section (b)(4) of the Standard. lf the 

hazardous chemical is regulated by an OSHA substance specific health standard, 

the label must be in compliance with the requirement of that standard. 

(B) General 

}. Labeling hazard warning mecranisms are provided for stationary and 

portable containers in the workplace as required under 29 CFR 

1930.1200 which: 

a. Are in legible English, where appropriate. 

b. Identify the hazardous chemical {s) contained and are traceable 

to more detailed material safety data (e.g. MSDS's) provided. 

c. Provide appropriate hazard warnings. Hazard warnings may be 

in written form, or in readily identifiable codes that will 

alert workers (trained in code recognition) to the hazard and 

encourage then to refer to the more detailed hazard informa- 

tion in the workplace safety data base. 

d. Are prominently displayed or readily available and accessible. 

e. Are in accord with OSHA labeling requirements specific to OSHA 

health standards, when applicable. 

2. Labels on incoming containers of hazardous chemical are not removed 

or defaced unless the container is immediately marked with required 

informa tion. 
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ne ee et . : we ee 

(C) Stationary Containers 

1. Fach stationary container of hazardous chenical(s) in a given work 
area is marked or identified in such a manner as to allow it to be 
cross-referenced back to hazard communication documentation 
(MSDS's etc.) in the work area which is specific to the chemicals 
being contained. The cross-referencing mechanisms generally used 
are one or more of the following: 

rs) Container labels specifying the chemical (s) contained 

) Container number ing 

0 System flow diagrams that are process/product oriented 

0) Batch ticket/run sheets/log sheets 

fs) Standard Operating Procedures 

fe) Inventory logs 

fe) Control panel marking/Tabe) ing 

a) Signs 

4) Hazard or hazard code markings 

a) Placards/Tags 

Common tocation terminology for the contained chenical(s) (similar to 
that on MSDS's) is used to facilitate accessing hazard communication 

documentation. As an example of how this cross-referencing mechanism can work: 

a. The component equipment and piping in batch kettle system XYZ is 
marked/labeled with individual alphanumeric designations. 

The log sheets at the control panel for kettle system XYZ are 
marked to indicate that chemical ABC is being produced. 

The Standard Operating Procedures (or alternatively a system flow 
diagram developed to depict the typical contained chemical preva- 

lence pattern through the system) specific to the production of ABC 

in system XYZ are available in the workplace and identify the 
hazardous chemicals of concern by the nomenclature typically used 
for then at the location and used on the chemical) hazard documenta- 
tion located in the workplace. 

Chemical hazard documentation fulfilling the requirements of 
29 CFR 1910.1200(g) for MSDS or equivalents is provided in an 
accessible form (notebooks, file drawers, etc.) at an accessible 
location in the given work area for 21? chemicals in the work area 

designated as hazardous facilitating worker access to information 
on the chemical hazards of chemical ABC. 
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The department head for the functional area that the stationary 

containers reside in is responsible to ensure that: 

a. Appropriate labeling/hazard warning mechanisms are maintained 

for the stationary containers. {See Appendix to this section 

for labeling specifics. } 

b. Reviews are conducted and Jabeling/hazard warning mechanisms 

are maintained in an up-to-date and operational condition. 

(D) Unlabeled Equipment - Process Systems 

Some individual pieces of process equipment (pumps, strainers, 

piping, etc.) in process systems that are not considered containers 

under the standard may be labeled and some not. Whenever no 

visible markings exist, employees have access to flow diagrams, 

operating instructions, batch tickets, processing procedures, 

postings, charts, placards, etc., cross-referenced to the necessary 

and available health and safety information (MSDS's etc. ). 

(€) Portable Containers - In Plant 

1. Each portable container of hazardous chenical (s) is marked or 

identified in a manner which provides warning of the specific 

hazards involved and facilitates referencing hazard communication 

documentation in the workplace that is specific to the chemical {s) 

contained. The marking/identifying mechanisms used are generally 

one or more of the following: 

fe) Container labels specifying the chemical(s} contained - may be 

unde faced external manufacturer/importer labels which meet the 

provisions of 29 CFR 1910.1200 and may be supplemented with 

location labels according to South Charleston Plant practice. 

(See Appendix to this section for labeling specifics.) 

ra) Container numbering 

fs) Signs 

fe) Stenciled or taped on markings 

0 Placards and/or tags 

o - Hazard or hazard code markings 

fs) Inventory log sheets 

fe) Service/status log sheets 

Labeling, marking or identification is done in a fashion that 

facilitates accessing of hazard communication documentation us ing 

common location terminology for the contained chanical (s) - 

identical to that on MSDS's. As an example of how the specific 

hazard information specific to a hazardous chemical under the 

standard can be referenced: 

a.  Atank wagon trailer (No. XYZ) contains chemical ABC. 
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b. The trailer is provided with placards and/or tags at 

appropriate locations which indicate that chenical ABC is con- 

tained and indicates the principal hazards of ABC (in written 

out form or in a code recognizable/interpretable to affected 

employees). (Alternatively, or supplemental to the above, 

inventory or service/status Jog sheets may be kept which 

reference Traiter XYZ by number and indicate that is currently 

contains chemical ABC.) 

c.  Chenical hazard documentation fulfilling the requirements of 
29 CFR 1910.1200(g) for MSDS or equivalents in provided in an 

accessible form at an accessible location in the given work 

area for all chemicals being handled, processed, or contained 

within it designated as hazardous facilitating worker access 

to information on the chemical hazards of chemical ABC. 

NOTE: One option for fulfilling the requirenent for worker 

access to hazard communication documentation is to post 

a copy of an MSDS for the equivalent) for chanical ABC 

with the portable container. 

The department head(s) for the functional area(s) that has {have} 

accountability for the personne} that loa d/move/gauge/unload or 

otherwise work with the trailer are responsible, within their 

functional areas, to ensure that: 

a. Appropriate labeling/hazard warning mechanisms are maintained 

for the portable containers. 

b. Reviews are conducted and labeling/hazard warning mechanisms 

are maintained in an up-to-date and operational condition. 

NOTE: EXCEPTION - There is no requirenent to label portable 

Containers into which hazardous chemicals are trans- 

ferred when the contents are to be used and/or appro- 

priately disposed of by the employee performing the 

transfer during his or her work shift. 

{F) Portable Containers - Ex Plant 

1. Portable containers of hazardous materials leaving the plant {loca~ 

tion) are marked with the following information: 

a. Identity of the hazard chenical(s) - idnetical to that on 

MSDS 's. 

b. Appropriate hazard warnings 

Cc. Name and address of manufacturer, importer or other 

responsible party 

in a fashion which does not conflict with requirements of the 

Hazardous Materials Transportation Act (HATA) and regulations 

issued under that act by the Department of Transportation {DOT). 

(Refer to appropriate distribution function manuals for speci fics.) 
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Shipment of portable containers from the plant (Tocations are in 

accord with applicable HMTA provisions and DOT regulations. 

The Distribution Area Deparbnent (or equivalent) for the plant 

(location) is responsible to ensure compliance with statements 

VILE.1 and VI.€. 2. 
~ 
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Section VI1l - Trade Secrets 

The OSHA Hazard Communication Standard (HCS) provides for the protection 
of trade secrets. Specialty Chemicals Division of UCC will protect its pro- 
prietary business information and in accordance with applicable provisions in 
the OSHA HCS whenever necessary and appropriate. The SCD RS&EA Manager for 
Product Safety and Liability and/or Product Safety Manager should be consulted 
on trade secret issues involving the division's products. 

Conditions for withholding a trade secret identity from an MSDS are: 

(1) 

(2) 

(3} 

(4) 

the claim of trade secrecy must be supportable, 

all information concerning the properties and effects of the chemi- 
cal must be disclosed on the MSDS, 

the MSDS indicates that the specific chemical identity is being 
withheld as a trade secret, and 

the specific identity is made available to health professionals 
under specific circumstances. 

The requirements for disclosure of a trade secret chemical identity in 
an emergency situation are: 

When a treating physician or nurse determines a medical emergency exists 
and chemical identity is necessary for treatment, the chemical identity 
shall be immediately disclosed without first requiring a written state- 
ment of need or confidentiality agreement. The needs statement and con- 
fidentiality agreement can be requested later as soon as circumstances 

permit. 

The requirements for disclosure of a trade secret chemical identity in a 
non-emergency situation are: 

(1) 

(2} 

{3} 

(4} 

{5) 

(6) 

(7) 

the health professional requesting such information must be provid- 
ing medical or other occupational health services to exposed 
employees, 

alternatively, the request must be from employee(s) themselves or a 
duly authorized representative of the employee(s). 

the request must be in writing, 

the writing must adequately describe a legitimate need for the 
information, 

must disclose why other information (other than chemical identity) 
cannot satisfy the need, 

a description of the procedures that wil] be used to maintain the 
confidentiality of the information, and 

the health professional, employee(s), or duly authorized represen- 
tative of the employee(s) agree to sign a confidentiality agreement. 

UCC 002329

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 28 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/28

https://asbestosclaims.law/library/17288/28


Section VIII - Information and Training 

{A} Oepartment management is responsible for providing employees in their 

work area with information and training in accordance with the Hazard 

Communication Standard. Support is provided by the South Charveston 

Plant Training and Industrial Hygiene Departments. Training programs 

include the use of audio visuals, classroom instruction and field 

instruction. Employee information and training includes at Jeast the 

following: 

{1} Information. Employees are informed of: 

ta) The requirements of the OSHA Hazard Communication Standard; 

(b) Any operations in their work area where hazardous chemicals 

are present; and 

{c} The location and availability of the department's written 

Hazard Communication Program, including the required list of 

hazardous chemicals and material safety data sheets. 

(2) Training. Employee training includes as a ininimurn: 

(a) Methods and observations that may be used to detect the pre- 

sence or release of a hazardous chemical in the work area 

(such as results of employee exposure monitoring performed by 

the Industrial Hygiene Department, continuous air monitoring 

devices, visual appearance or odor of hazardous chemicals when 

being released, etc.}; 

(b) The physica) and health hazards of the chemicals in the work 

area; 

(c) The measures employees can take to protect themselves from 

these hazards, including specific procedures the South 

Charleston Plant has implemented to protect employees from 

exposure to hazardous chemicals, such as appropriate work 

practices, administrative controls, emergency procedures, and 

the specification of personal protective equipment to be used; 

and 

(d) The details of the facility's Hazard Communication Program 

including an explanation of the Plant hazard signal index 

system (See attachments to this section) and the material 

safety data sheets, and how employees can obtain and use the 

appropriate hazard information. 

(B) Training is provided: 

(1) before May 25, 1986, where applicable, 

(2) at the time of the employee's initial assignment to a work area, 
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(C} 

VITI-2 

(3) whenever a new hazard is introduced into the work area, and 

(4) whenever new data becomes available related to the hazards 

associated with an existing chanical present in the work area. 

Employees are provided with information and training on the chemical 

hazards in their work area, The following are minimum guidelines and 

can be expanded or enhanced at the discretion of department management: 

(1) 

(2) 

Employees who are assigned to work in a specific unit or area of 

the Plant are trained on the chemical hazards specific to that unit 

or area. For example: 

(a) Employees assigned to the Solvent Vinyl Resins Unit need to be 

trained only on the hazardous chemicals associated with that 

Unit. 

(b) Distribution employees permanently assigned to a specific work 

area need to be trained only on the chemical hazards associ- 

ated with that area. 

Employees who are assigned to a work area, but work jin a specific ; 

unit most of the time, are trained on the chemical hazards associ- © 

ated with both areas. For example, maintenance employees assigned 

to Maintenance Area 2 and who normally work at the Polyols“tnit 

most of time are trained on the chanical hazards associated with 

the Polyols Unit and any chemical hazards associated with the main- 

tenance complex (e.g., maintenance, solvents, paints, welding/ 

burning, etc: ). 

Employees who are assigned to a department (e.g., maintenance, 

security, etc.) or work area, but have plant-wide work assignments, 

(e.g., maintenance shut-down work, overtime, etc.) are trained on 

the chemicat hazards associated with the specific work task. They 

need not be trained on the chemical hazards of the entire plant. 

Specific hazard information can be communicated through existing 

Plant safety procedures and policies, by the area supervision or 

both. Oocumentation of this training is not required. For example: 

(a) Maintenance employees temporarily assigned outside their nor- 

mal work areas, such as for maintenance shutdown or for over- 

time jobs, need not be trained on al} the chenical hazards 

associated with the work area in which they are temporarily 

assigned. Rather, employees are informed of the hazards 

associated with the specific task they are assigned to per- 

form. This can be performed through the area supervision, 

Plant safety procedures or both. 
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(D) 

(E) 

(F) 

VIII-3 

(b} Distribution employees normally assigned to a specific work 
area may be temporarily assigned to another tocation for over- 
time, vacation relief, etc. Such employees are trained on the 
chemical hazards associated with their normal work area and 
provided training on the specific chemical hazard which is 
present in the work area during their temporary job assignment. 

For those cases where the hazardous nature of a chemical has been 

cefined in the MSDS, the hazards defined in the MSDS may be used and 

communicated to affected employees as part of the training program. 

Department management is responsible for ensuring employee training is 
effective. This can be done through written question and answer forms. 
observation for compliance with safe work practices, uses of safe work 
perinits (e.g., Master Tag and Lock Procedures}, proper use of persona} 
protective equipment, etc. 

Except where otherwise noted, all information and training provided to 
employees must be documented and such documentation must be maintained 
for the duration of the employee's employment plus 30 years. 
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HAZARD 

COMMUNICATION 

PROGRAM 

REFERENCE MANUAL 
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PURPOSE 

To alert employees to potentially 

hazardous chemicals and to Inform 

them of the appropriate procedures 

required to handie them safely. 
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H. C. P. PROVISIONS 

HAZARD EVALUATION 

e Atl CHIEMECALS AND MIXTURES MUST RE PVALHATED FoR 

POUPNT EAL HAZARDS, 

WARNING LABELS 

@ Wapninc LABELS MUST BE APPLIED TO CONTAINERS OF 

POIPNTIALLY HAZARDOUS SUBSTANCES. 

MATERIAL SAFETY DATA SHEETS 

ee Marertat Sarciy PATA SHEETS MUST RE COMPELLED FOR LACH 

POTENTIALLY HAZARDOUS SUBSTANCE AND MAINTAINED WETHIN 

THE WORKPLACE, 

SPECIFIC TRAINING 

@ [mplLovres MUST BE PROVIDED WITH INFORMATION AND TRAINING 

RIGARDING THE POTENTIAL HAZARDS IN THEIR SPECIFIC WORK 

AREAS. 

WRITTEN PROGRAM 

® WRETIFN HAZARD COMMUNICATION PROGRAMS MUST BF DEVELOPED 

AND MADF AVAILABLE TO EMPLOYEES. 

-2- 
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EVALUATION 

RESPONSIBILITY 

THE PRIMARY RESPONSIBILITY FOR EVALUATING A 

CHEMICAL’S POTENTIALLY HARMFUL PHYSICAL OR 

HEALTH EFFLCTS RESTS WITH THE CHEMICALS 

PRODUCER OR IMPORTER, 

INVESTIGATION 

CULMICALS MAY BE EVALUATED FOR POTENTIAL HAZARDS 

BY THOROUGHLY [INVESTIGATING ALL OF THE AVATLABLE 

SCIENTIFIC EVIDENCE. 

-3- 
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HEALTH HAZARDS 

CARCINOGENS 
A CANCER CAUSING AGENT AS DETERMINED BY EVALUATIONS DONE 
RY INDEPENDENT AGENCIES IDENTIFIED BY OSHA, 

IRRITANTS 
CHEMICALS WHICH CAUSE A REVERSIBLE, INFLAMMATORY EFFECT 
Al THE POINT OF CONTACT. 

SENSTTIZERS 

CHULMICALS WHICH WILL CAUSE AN ALLERGIC REACTION IN A 
SUBSTANTIAL PERCENTAGE OF THE POPULATION. 

CORROSIVES 
CHEMICALS WHICH CAUSE IRREVERSIBLE DAMAGE TO SKIN OR 
1ISSut. 

TOXIC 
A CHEMICAL DETERMINED TO BE LETHAL THRONGH INGESTION, 
INHALATION OR ABSORPTION IN LABORATORY IEST ANIMALS, 

HIGHLY TOXIC 

CHEMICALS REQUIRENG LOWER CONCENTRATIONS TO ACHIEVE TOXIC 
RESULTS. 

TARGET ORGANS 

CHEMPCALS WHICH FFFECT SPECIFIC ORGANS AS OPPOSED TO THE 
WHOLE BODY, c 

-4- 
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PHYSICAL HAZARDS 

COMBUSTIBLE 

N SUBSTANCE WITH A FLASH POINT EXCEEDING 100°. 

COMPRESSED GASES 

A GAS OR MEXTURE OF GASES EXURTING PRESSURE WITHIN A 

CONTAINER, 

LXPLOSIVES 
SUDDEN RELEASES OF PRESSURE, GAS AND HEAT DUE TO SUDDEN 

SHOCK, PRESSURE OR HIGH TEMPERATURE. 

FLAMMABLE SUBSTANCES 

SHBSTANCES WITH A FLASH POINT BELOW JOON°F, 

ORGANIC PEROXIDES 
SURG TANCES WHECH ARE HIGHLY COMBUSTIBLE, FLAMMABLI, 

EXPLOSIVE OR UNSTABLE. 

UNSTABLE SUBSTANCES 

SUNG TANCES WHECH WELL VIGOROUSLY REACT TO SHOCK, 
TIMPTRAPFURE OR PRESSURT , 

WATIR REACTIVE 

SUB TANC ES WHICH REACT WIETHK WATER TO PRODUCE A GAS WHICH 
Pn GE AMMARELE OR PRESENTS A HEALTH HAZARD, 

-5- 
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WARNING LABELS | 
POTENTIALLY HAZARDOUS CHEMICALS 

RESPONSIBILITY | 

®@ OTHE PROMUCER OR FMPORTER MUST LABEL CONTAINERS WIFE AN 

AU PROPRIATE WARNING ROFORE THEY ARE TRANSPORTED TO AN END USER. 

CONTENT 

e litt WARNING LAREL MUST ENCLUDE THE IDENTITY OF FHL CHEMTCAT, 

ALT ROPRIATY HAZARK) WARNINGS AND THE NAMI AND ADDRISGS OF Tt 
reo pk OR EMPORTER, 

MATERIAL TRANSFER | 

® Ir A HAZARDOUS CHEMICAL ES TRANSFLRRED FROM 115 ORIGINAL 
CONTAENER Tt ANOTHER CONTATNER THE NEW CONTAINER MIST Tl 

MARI, TAGGID OF FARFEEPD WET AN APPROPE TATE HAZART WARNING, 

ALTERNATE WARNINGS 

® ALVLRNATY FORMS OF WARNINGS MIGHT BE SIGNS, PROCESS SHFLIS, 

OPERATING PROCEDURES AND OTHER WRITTEN MATERIALS FOR STATTONARY 

CONTAENERS, 

LABEL IMPORTANCE 

bd Atiy CARLL (IAT 15 ACCIDENTALLY DEFACED OR REMOVED SHOULD RF 

RIT ACT DR EMMEDTATELY TO ASSURE CONTINUED SAFFTY, 

-6- 
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CHEMICAL HAZARD-S1GNAL SYSTEM 

(YELLOW) 

STABILITY 

SPECIFIC 
HAZARD 

7-f 
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFINITIONS 

CLASSIFICATION BY TYPE OF HEALTH HAZARD! 
(TOXICITY) 

COLOR CODE: BLUT 

SIGNAI Type of Possible Injury 

Note: Al} materfals are irritants or toxifcants 
under certain conditions of use or exposure, 
therefore no material can be classified non-injurtous 
to health. 

| No residual injury ts to be expected from accidental 
exposure, even if no treatment is applied. 

Cry Minor residual injury may result from accidental 
(45 exposure if no treatment is applied. 

Fo Minor residual injury may result in spite of prompt. 
ao | A 

83 treatment. Breathing equipment required to avoid 
Cc exposure. 

Major residual injury may result in spite of promt 
“Al, treatment. Breathing equipment required to avaid 
—L exposure, 

These materials are dangerous to life because of 
[P asphyxiation from lack of oxygen rather than toxic 

aaa or narcotic effects. 

io Materials which are cancer causing agents. 
a 

Iihese classifications for identification of materials by hazard 
are based on physical and chemica} properties and do not include 

conditions of expovure handling. These conditions, therefore, 

must he considered in fully evatuating the hazard. 

REFIRENCE: Std. FP-eda 

7-B 
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFINITIONS 

CLASSIFICATION BY TYPE OF FIRE HAZARD! 
(FLAMMABILITY) 

COLOR COME: RED 

STGNAL Flash Point and Definition of Mater{al 

C) No Flash Point - Matertals that are non-combustible. 

(Green Signal) 

Above 140°F - Materiais that must be heated before 

fgnition can occur, 

Cr-) Above 100°F through 140°F - Materials that must he 

(< heated or exposed to exceptionally high ambient 

oa temperature before ignition can occur. 

Cm 73°F through 100°F - Materials that can be tqnited 

c-) under normal ambfent temperatures. 

Relow 73°F (RVP below 34.7 psia) - 

fol, Materials that can be ignited under almost all 
“iy conditions. 

Below 73°F (RVP above 14.7 psia) - 

Materials that flash to vapor at atmospheric 

pressure and normal ambient temperature. 

These classifications for identification of materials by hazard 

are hased on physical and chemical properties and do not tnctude 

ronditions of exposure handling. These conditions, therefore, 

must be considered in fully evaluating the hazard. 

REFFRENCE: Std. FP-210 

7-0 
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFINITIONS 

STGNAI 

CLASSIFICATION BY TYPE OF STABILITY 
[ 

COLOR CODE: YELLOW 

Characteristics or Reaction of Material 

A
)
 

=
 

a3
 

a 

W 
REFERENCE: 

Note: Al} matertals are reactive under certain 

conditions of use or exposure, therefore, no 

material can he classified as completely stable 

or non-reactive. 

Normally stable matertals. 

Mater{als which are mildly reactive in the presence 

of contaminants or at elevated temperatures. (Heat 
of reaction will not raise temperature above the 

botling point of the material. 

Materials which are viqorously reactive fn the 

presence of contaminants or which may become self- 

reactive at elevated temperatures. (Heat or 

reaction will raise temperatures above the boiling 

point of the materia?.)} 

Matertals which can be detonated by shock, or which 

will detonate ar explode by self-reaction under 

conditions of abnormal pressure, temperature, or 

concentration. 

Materials which are reactive with water. 

Std. FP-710 

7-1. 
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MATERIAL SAFETY DATA SHEETS 
(MSDS) 

“RESPONSIBILITY 

e It PRODUCER OR IMPORTER OF A POTENTIALLY HAZARDOUS CHEMICAL 
mus? SHPPLY A MATEREAL SAFETY DATA Seen. 

AVAILABILITY 

e Tat MSDS witt BE KEPT ON FILE IN THE WORKPLACE AND WILL BE 
MADL AVATLARLE TO FMPLOYEES KHO WISH TO REVIEW THE PNT ORMATLION, 

SPECIFIC INFORMATION 

® An SDS wilt INCLUDE SAFETY AND HEALTH DATA INCLUDING: 

1. Any POTINTIAL HLALTH HAZARD ASSOCIATED WITH THE UST OR 

MIiStst OF THE SUBSTANCE. 

7, AnY PRIECANTIONS NECESSARY FOR USE, HANDLING, ANID STORAGE, 

-
—
~
 

LMP RGLNCY PROCEDURIS FOR LEAKS, SPILLS, FERE, AND PL ERST Ath. 

Nl OPECTE SC PNEORMATION REGARDING THE PHYSTCAL AND CHEMICAL 

PROPERTIES OF THE SUBSTANCE. 

TRADE SECRETS 

@ SOME TNPFORMATION CAN BE LEGITIMATELY WETHHELD TF 11 1S CONS PPE RED 
A TRADE SECRET, 

HEALTH EMERGENCY 

®@ RAGE SECRET INFORMATION MUST @F RELTASED TO OVAL TE LED HEAR Dd 

PROPESSPONALS TN CASE OF AN OCCUPATIONAL HEALEH EMLROENCY, 

-R- 

UCC 002345

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 44 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/44

https://asbestosclaims.law/library/17288/44


MATERIAL SAFETY DATA SHEET  _E 

EFFECTIVE DATE: APRIL 1, 1985 

Union Carbide Corporation urges the customer receiving (his Maternal Safety Data Shee! to study K caretyity to become aware of hazards. if any. of the product involved In the interest of 

aalety you should (1) notify your employees. agents. and contractors of the information on this sheet (2) furarsh a Copy 16 aach of your Customers for the product. and (3) request your 

customers to inform their empicyees and cusismers as mei! 

a ee 

jue 

Sie ad ree Li Arie meee 5S 

: . cr a gt 
i. IDENTIFICATION eee oe 

PRODUCT NAME: BUTYL CELLOSCLVES 

CHEMICAL NAME: 2-Butoxvethanol CHEMICAL FAMILY: Glycol Ethers 

FORMULA: C,H,OC>H,OH MOLECULAR WEIGHT: 118.18 

Ethylene Glycol Honobutyl Ether SYNONYMS: 

DEPARTMENT OF ‘Hazard Classification 
TRANSPORTATION | Shipping Name 

Combustible liquid 
Combustible liquid, NOS 

Ethanol, 2-butoxy CAS # 111-76-2 CAS NAME 

BOILING POINT, 171.2°C (340.2°F) ->FREEZING POINT -70.4°C 
760 mm Hg (-94.7° F) 

SPECIFIC GRAVITY 0.9022 at 20/20°C !VAPOR PRESSURE [0.6 mm Hg 
(H,0 = 1) iat 20°C 

VAPOR DENSITY 4.3 ‘SOLUBILITY IN ,Complete 
(air = 1) |WATER, % by wt. 

PERCENT VOLATILES , 100 i EVAPORATION RATE ,0.08 
BY VOLUME (Butyl Acetate = 1) | 

APPEARANCE AND ODOR !Colorless liquid; mild odor 

E DE INGREDIENTS _ 

MATERIAL TLV HAZARD an 
2-Butoxyethanol |25 ppm (skin) ACGIH 

| 50 ppm (skin) OSHA 
100 Toxic; Eye Irritant; 

Combustible 

F a “a ae he eae 

“IV. FIRE AND EXPLOSION HAZARD DATA 
tte int 

FLASH POINT 150°F, Tag Closed Cup, ASTM D 56; 157°F, Tag Open Cup, ASTM D 1310 

FLAMMABLE LIMITS 
IN AIR, % by volume 

LOWER }1.1 UPPER }10.6 

EXTINGUISHING 
MEDIA 

Use water spray, carbon dioxide, dry chemical, alcohol-type, 
or universal-type foams applied by manufacturers’ recommended 
techniques. 

SPECIAL FIRE FIGHTING 
PROCEDURES 

Use self-contained breathing apparatus and protective clothing. 

UNUSUAL FIRE AND 
EXPLOSION HAZARDS 

None 

UCC 002346 
TN OE = 

MERGENCY PHONE NUMBER » 304/744-3487 » This number is avaliable days, nights, weekends, and holldsys. 
<i 

ON ELE a Meee toa en oh 
NOME l nls 

UNION CARBIDE CORPORATION © SOLVENTS AND COATINGS MATERIALS DIVISION 
OLD RIDGEBURY ROAD, DANBURY, CT 06817
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ESR HEALTH HAZARD DATA - 

25 ppm (skin) ACGIH, 1984-5 

50 ppm (skin) OSHA 29 CFR, para. 1910.1000, Table 2-1 

FFECTS OF ACUTE OVEREXPOSURE: | 
‘Moderately toxic, May cause headache, dizziness, 

|incoordination, nausea, vomiting, diarrhea, and general 

weakness. Ingestion may cause red blood cell hemolysis 

and possible liver and kidney injury. 

SWALLOWING 

| 

SKIN ABSORPTION iPenetrates skin readily. Frequent or widespread contact 

; jmay result in the absorption of potentially harmful 

‘amounts. Signs and symptoms of toxicity are similar to 

, those of swallowing. 

INHALATION 'High concentrations are irritating to the eyes and 
lrespiratory tract. May cause headache, dizziness, nausea, 

vomiting, and malaise. 

\Brief contact with undiluted material may cause slight 

‘reddening. More prolonged and widespread contact, as with 

|chemicai-saturated clothing, may cause moderate reddening, 

isvelling, and possible damage to the skin. 

SKIN CONTACT 

a 

EYE CONTACT iCauses moderate irritation and possible corneal“injury. 

EFFECTS OF REPEATED OVEREXPOSURE 

Repeated overexposure may cause hemolysis of the red blood cells leading to possible 

liver and kidney damage. 

THER HEALTH HAZARDS 

Because of its irritating and defatting properties, this material may exacerbate an 

existing dermatitis. 

FéMERGENCY AND FIRST AID PROCEDURES: 
,) 

SWALLOWING ‘Give two glasses of water and induce vomiting. Call a 

‘physician. 

SKIN Remove contaminated clothing and flush skin with water. 

INHALATION Remove to fresh air. 

FYES ‘Immediately flush eyes with plenty of water for at least 

15 minutes. Get medical attention without delay. 

NOTES TO PHYSICIAN 
There is no specific antidote. Treatment of overexposure should be directed at the 

control of symptoms and the clinical condition. 

UCC 002347 
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BUTYL CELLOSOLVES 

E. OE REACTIVITY DATA eg 
cere wae pee i a ett a secs nike fc ath tna te ah a eS wong Bocas ais z 

STABILITY — | 
UNSTABLE! STABLE — | CONDITIONS none 

————. a4 TO AVOID 
I 

ft 
INCOMPATIBILITY 

(materials to avoid) i 

! 
x 

voided contamination with alkalies. P
a
 

HAZARDOUS COMBUSTION OR Ipurning can produce carbon monoxide and/or carbon 
DECOMPOSITION PRODUCTS ‘dioxide. 

HAZARDOUS POLYMERIZATION 

May Occur !Will Not Occur i CONDITIONS 
| 

| 

! 
None 

+ TO AVOID 
x 

7 5 > IR te Rael TT 

E Vil. SPILL OR LEAK PROCEDURES ~ oe. a: 

STEPS TO BE TAKEN iWear suitable protective equipment. Small spills should 
IF MATERIAL JS RELEASED be flushed with large quantities of water. Larger 
OR SPILLED spills should be collected for disposal. 

WASTE DISPOSAL _ Incinerate in a furnace where permitted under 
METHOD appropriate Federal, State, and local regulations. 

FE VIII. SPECIAL PROTECTION INFORMATION , 
RESPIRATORY PROTECTION |Self-contained breathing apparatus in high 

jconcentrations, 

VENTILATION iThis product should be handled in covered equipment, in which case 
general (mechanical) room ventilation is expected to be satisfactory. 

:Special, local ventilation may be needed at points where vapors can be 
expected to escape to the workplace air. 

PROTECTIVE ‘Rubber EYE Monogoggles 
GLOVES PROTECTION 

OTHER PROTECTIVE ‘Eye bath and safety shower 
EQUIPMENT . 

Zz IX. SPECIAL PRECAUTIONS  — 
PRECAUTIONS TO BE TAKEN (N HANDLING AND STORING 
Aveid breathing vapor. Keep away from heat and flame. Avoid contact with eyes, 
skin, and clothing. Keep container closed. Use with adequate ventilation. Wash 
theroughly after handling. 

FOR INDUSTRY USE ONLY 

OTHER PRECAUTIONS 
Laboratory studies indicate that, at very low concentration in water, this product i 
should be rapidly biodegraded in a biological wastewater treatment plant. 

i 
Tre epruc's eroressec hee © ate those Of Quached experts wchin Unior Caraice Corpo’a9n We debeve that Ihe informatior. contained here:n is Curent as OF ihe 
Gate o' ims Materia Satety Data Smee Since the use a’ tig ec 'ormanar and tnese opsn.ons anc ihe cond.tions of use of Ihe product are nOi wih:n ine cono of : 
Umor Carbae Covporatign 1:5 The wSer $ ODLGaNU™ to Ge’er™ Te the Condiiiccs of sate use of Ine Oracucl 
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SPECIFIC TRAINING 

Thr FOLLOWING TNFORMATION AND TRAINING MST BE PROVIDED TQ 

PMPLOYEES. 

WORK AREA 

® SPLCTE LC INFORMATION AND TRAINING ON ANY OPERATIONS 

IN THE WORK AREA WHERE HAZARDOUS SUBSTANCES ARE PRESENT. 

LOCATION OF WRITTEN MATERIALS 

@ oJ LOFATION AND AVALLABILITY OF THE WRITTEN HAZARD 

LOMMUNICATTON PROGRAM, INCLUDING THE RLQUIRFD LISTS 

OF HAZARDOUS CHEMICALS KNOWN TO BE PRESENT IN THE 

WORKPLACE, AN EXPLANATION OF THE LABELING SYSTEM USED 

IN THE WORKILACHE, AND THE TIATERTAL Sarcty DATA SHEETS. 

DETECTION METHODS 

e APPROPRIATE MUMIODS AND OBSERVATIONS THAT MAY BE USED 

In PETLET THE PRESENCE OR RELEASE OF A HAZARDOUS CHULMECAL 

IN THT WORK PLACE, 

CHEMICAL HAZARDS 
6 Tht PUYSECAL AN HEALTH HAZARDS OF THE CHEMATCALS ¢N THI 

WORK ARTA, 

PROTECTIVE MEASURES 

e Pet MEASURES PMPLOVEES CAN TAKE TO PROTECT THEMSTE VES FROM 

CUPMPECAL HAZARDS, INCLUDING APPROPRIATE WORK PRACTICES, 

PAL REE MOY PROCT DURES, AND PERSONAL PROTECTIVE FOQULPMENT, 

-10- 
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The written program will describe 
HOW: ! 

e Materials are labeled 

e MSDS’s will be maintained 

e Employees willl be Informed & trained 

e® Hazardous materials will be listed 

e Special requirements will be satisfied 

-I1- 

1?- BS 

RMI /utb 
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Section IX - Non-Routine Tasks 

The South Charleston Plant will comply with existing divisional and 

Plant safety procedures to provide hazard information and protect employees 

against potential hazards associated with non-routine tasks and against 

hazardous chemicals contained in unlabeled pipes in their work area. {See 

Section VI. ({D) for information transmittal specifics.) 

In addition to the use of special sampling (e.g., monitoring for air- 

borne contaminants), loading, unloading and other case specific handling tech
- 

niques, one or more of the following procedures my be applicable: 

(1) Master Tag and Lock Qut (Procedure 2.5), 

{ 2) Confined Space Entry (Procedure 2.4), 

{ 3) Hazardous Work Permits {Procedure 2. 3), 

{ 4) Personal Protective Equipment (Procedure 2.21 ), 

( 5) Special procedures for handling hazardous substances 

( 6) Embryo-Fetal Protection Policy (Procedure 2.15), 

( 7} Oepartment SOPs, 

( 8) Radiation Protection (Procedure 2. 37), 

The degree of training and information should be determined, in part, by 

the degree of risk associated with the work area or task. Those areas or 

tasks that handle or involve highly toxic or hazardous substances will require 

more specific information to be communicated to affected employees than those 

involving innocuous or Tow toxicity substances. 
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Section X - Contractors 

Interface with contractors is maintained in accordance with South 

Charleston Plant Contractor Procedures. Support is provided to Contractor 

supervision to ensure that contract employees are adequately informed, trained 

and warned of hazards they may be exposed to when working in the South 

Charleston Plant. 

Whenever possible, the South Charleston Plant contract administrator is 

to inform the contractor management in writing of the potential hazards asso- 

ciated with the work to be performed by contract employees and make sugges- 

tions for appropriate protective measures to be taken by the contractor. 

General plant safety rules and procedures, and material safety data sheets, as 

applicable, will also be provided to the contractor. The contractor will be 

informed that it is their responsibility to ensure that their employees are 

adequately informed of and trained concerning the potential hazards associated 

with the work area in which they wil? be assigned. 

where it is not practical or feasible to furnish the contractor with the 

above information, suitable alternatives for informing contract employees of 

potential hazards must be developed. The plant contract administrator can 

inform contractors of the general plant safety rules and procedures. Unit 

supervision can provide information about potential hazards associated with 

the work area in which the contract employee is assigned. In some cases it 

may be adequate just to provide a general overview of the unit and any speci - 

fic safety rules or requirenents. At other times, specific information about 

the potential hazards associated with a work area or a work task will need to 

be provided. The degree of contractor training necessary will be determined, 

in part, by the degree of risk associated with the work area or task. Those 

areas or tasks that handte or involve highly toxic or hazardous substances 

will require more specific information than those that involve innocuous or 

low toxicity substances. 

When contracts are administered by authorized personnel other than the 

contract administrator, the individual or department who is responsible for 

the contract will assume the contract administrator's role for dissemination 

of hazard information. 

Forms, for contractor notification of responsibilities and of potential 

hazards, are Jocated at the end of this section. 
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ne 

UNION CARBIDE CORPORATION 

SPECLALTY CHEMICALS DIVISSON | 

SOUTH CHARLESTON PLANT = - ° - 

“CONTRACTOR NOTIFICATION OF POTENTIALLY HAZARDOUS CHEMICALS" 

TO: 

CONTRACT NUMBER: 

Work Area(s} In Which Contract Work Will Be Performed: 

in accordance with the South Charleston Plant Hazard Communication Program and its’ 
policy to comply in full with the provisions of the OSHA Communication Standard 
29CFR 1910.1200, we are herein advising you of potentially hazardous chemicals associated 

with the work area in which the "work" will be performed. 

Your responsibitity and obligation under this Federally mandated standard is co 
ensure that your employees who will be assigned this "work" are adequately informed, 
trained and warned prior to commencing work, about the potential hazards associated with 
the chemicals Listed below. The appropriate Haterial Safecy Data Sheets (NSDS's) are 
provided in order to assist you with this training effort. 

CHEMICAL LIST 

MSOS ATTACHED HuSDS ATTACHED 

CHEHICAL Yes NO CHEMICAL VES NO 

'. oe oe 6. [ co 
2. cm co 7. C7 C4 

3. C4 Co 8. coy Co 
4, es ee 3. C4 Co 

5 fq oq je a 

Special Requirements/Precautions/Procedures 

Any additional questions or concerns pertaining to the above requirements should be 

directed to the undersigned. 

Name/Title/Telephone Signature 

UCC 002354 |
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UNION CARBIDE CORPORATION 

SPECIALTY CHEMICALS DIVISION 

SOUTH CHARLESTON PLANT 

‘ICONTRACTOR NOTIFICATION OF THE SOUTH CHARLESTON PLANT CHEMICAL HAZARD SIGHAL 

AND TYPE CODE SYSTEH'' 

DATE: 

TO: 

The informacion contained hereIn is provided to assist you in tralning your employees 

to ensure that they are adequately informed, trained and warned about the potential hazards 

to which they may become exposed white performing work in the Seuth Chacteston Plant. Please 

note that is it your responsibility to ensure that this obligation has been fulfilled. This 

will inctude but, 15 not Limited to an explanation of the South Chacleston Plant Chemical 

Hazard Signal and Type Code System and the location of Haterial Safety Oata Sheets (MSOS). 

The “South Charleston Plant Chemical Hazatd Signal and Type Code System! is an in- 

plant tabeling Identification system that provides an immediate visual reference to the 

identity of and potential risks associated with a specific chemical. The South Charleston 

Plant Chemical Hazard System (copy attached) includes classification for identification of 

materials by hazard based on physical and chemical propercies with respect to Health. 

(Toxicity) Color Code-Blue, Fire (Flammability) Cotor Code-Red and Stability (Reactivity) 

Color Code-Yellow. The degree of hazard is indicated with a numerical designation 1,2,3,4 

in ascending order of severity. Specific Hazards (additional information); is provided 

when the material is known to present specific hazards such as carcinégens, asphyxiants or 

if the chemical ts water reactive. 

The Hazard Type Code (copy attached) following a chemical mame consists of a letter 

and a number to identify whether the material is listed by a specific agency (L), poses a 

health hazard (H) or is a hazard because of its' physical properties (P). The combination 

of letter and digit designation in this system specifies what the actual hazard is; the 

numeric characters in this case DO NOT indicate the degree of severity of the hazard. 

(Pocket size cards are available which explain the South Charleston Plant Chemical Hazard 

Signal and Type Code System). 

Additionat information regarding precautions necessary for safe use, handling and 

storage; emergency procedures for leaks, spills, fire and first aid; and specific infor- 

mation on the physical and chemical properties of the material is contained in a document 

entitled Haterial Safety Daca Sheets (MS0S}. Upon request, HSDS's will be made available 

to your employees through the Contract Services Oepartment, industrial Hygiene Of fice, 

Shift Superintendent's Office or the actual unit where the potential hazard exists. 

Any additional explanation or clarification of the ‘South Charleston Plant Chemical 

Hazard Signal and Type Code System’ can be provided by the South Charleston Plant Contract 

Services Department. 

Very truly yours, 

UCC 002355
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- CHEMICAL HAZARD WARNING LACEL 

Cot ak 
Orrin, MAZARD beled EVET Eat, CLAS ICA TOW OL pmerrneh, 

acn mat Quant? 

ne ed ~ 
ae 6 meee ee 

mn wat eg 
tS eons te 

et bere a 
0 tee nen ee 
oe tre mee om 

Hazard Type Code 

LO - Listed in OSHA 
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Threshold mit 

Vaive Document 

2 - Listed as possible or 
known carcinogen 

dy Bre Mternational 
Agency tor Research 
on cancer SARC] 
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of known carcinogen 
on the mosi recent 
edition Nationat 
Toxsicotogy Program 

NTP) 

14 - Listed ass 
Caremogen by OSHA 

HO « Teralogen 

Hi - Corrosive 
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PO - Compressed Gas 

Pi - Explosive 

P2 - Flammabie 

P3 - Combysiipte 
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P6 - Pyrepnoric 
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PA» Water Reactve 

PS - Orner 
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Section XI - Laboratories 

The OSHA Hazard Communication Standard applies to South Charleston Plant 
laboratories as follows: , 

{1) Labels on incoming containers of hazardous chemicals are not 
removed or defaced; 

(2) MSDS‘s received with incoming shipments of hazardous chemicals are 
be maintained and made readily available to employees; 

(3) Laboratory emptoyees are informed of the hazards of the chemicals 
in their work area and must be provided information and training as 
outlined in Section VIII, Information and Training, of this pro- 
gram, and 

(4) Containers of hazardous chemicats (regardless of quantity) tran- 
sported into and outside the laboratory must be labeled in 
accordance with Sections VI.D and VI.£ of this program. 

The Laboratory Department Head is accountable for ensuring that the 
Stipulations above are maintained in a state of compliance. 
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XII - AUDITS 

Periodic audits (internal and external) comnissioned by UCC, SCD, Location and 
Departmental managements are utilized to ensure that the foregoing provisions 
of the South Charleston Plant written Hazard Communication Program are main- 
tained in a state of compliance. 

11 88k 
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53340 Federa) Register { Vol. 44, No. 228 / Priday. November 25, 1963 / Rules and Regulations 

#ection 13 of the Act and Agwacy 
procedures, 

U) Effective dates. The effective dates 

of the final standard ere structured 
according lo ectivity, thet Js, informetion 
being sen! downstream must be 
prepared first, then other provisions of 
the bezard communication program are 
to be complied with by a later date. 
Chemica! manufacturers and importers 
have two years in which to comply with 
the labeling of containers ahipped 
downstream and to provide material 
eufety data sheets to manufacturing 
purchasers Distnbutors must alsa begin 
transfernng information downetreamn by 
this {nitiel compliance date. AU 
employers mus! be in compliance with 
all provsic-e rfch oo = erd within 2% 
yeare. 

V. Authonty, Signature and the Standard 

This document was prepered under 
the direction of Thome G. Auchter, 
Aststant Secrelary of Labor for 
Occupstional Safety and Health. U.S 
Department of Labor. 200 Conetstution 
Avenue, N.W., Washington, D.C. 30210. 
Pursuant to Sectione Ob) and 8g) of the 
Act, 20 CFR ie hereby amended by 
edding @ new § 1910.1200 to reed as set 
forth below. 

List of Subjects in 29 CFR Part 1910 

Occupetional eafety and bealth, 
Hazard communicauon. 

(See O{b) ic). and Big} Pub. L gtsos. at 
Stet 1593. 1599, 1600, 29 U.S C455. 857, 2 
CFR Port 1011 Secretary of Labor's Order No. 
8) (48 FR 35736}) 

Signed at Weahsngton DC this Met day of 
November 194) 

Thome ©. Auchtar, 

Assistant Secretory for Occupetiona! Safety 
ond Mealth 

PART t010—{ AMENDED} 

Subpart 2 of Part 1920 of Te 29 of 
the Cade of Eederal Regulations (CFR} is 
hereby smended by adding s new 
§ 1910.1200 to read as follows: 

€ 3010.1200 Marerd communication 

(a} Purpose. (1] The purpose of this 
section ie to ensure that the hazards of 
all chemicals produced or imported by 
chemical manufacturers or importers are 
evaluated. end that informaton 
concerning their barards is tansmitied 
to effected employers and employees 
within the manufactunng sector. This 
Ganamitial of information fe to be 
accomplished by means of 
comprehensive barerd communication 
rograros, which ere to include 

‘container labeling and other forme of 
warning. matertal safety dats cheels and 
eroployee training 

(2) This occupations! safety and 
bealth standard fe intended to addrese 
comprehensively Use lasve of evaluating 
and communicating chemical hazards to 
employees tn the manufacturing sector, 
and to preempt any etete law pertaining 
to this eubject Any atete which desires 
to sesume responsibility in this area 
may only do eo under the provicione of 
§ 18 of the Occupstional Safety and 
Health Aci {22 USC 65) el seq.) which 
deals with state Jurisdiction and etate 
plans 

{b} Scope ond applicotion. (1} This 
eechon requires chemical manufacturers 
or importers to assess the hazards of 
chernicels which they produce or import, 
and all employers in SIC Codes 2 
through 39 (Division D. Standard 
Industrie! Classification Menue)) lo 
provide informelion to their employees 
about the bazerdous chemicels to which 

_ they are exposed, by means of » hazard 
communicetion program, labels and 
other forms of waming. material safety 
date sheets, and information and 
training In addition, this section 
requires distributors te anurut the 
required infonnation to employers in 
SIC Codes 20-39. 

{2} Thie sec'jon applies to any 
chemical which is known to be preeent 
in the workplece in auch # manner thot 
employees may be exposed under 
normal condifions of use of in a 
foreseeable emergency. 

(3) Thia section applies to laboratories 
only as follows: 

(i} Employers eball ensure that lebels 
on incoroing cootainers of hazardous 
chemicele are not removed ar defaced: 

(1) Eroployere shall maintain eny 
material eafety deta sheets thet are 
received with incoming ehipments of 
harardous chemicals, and ensure thet 
they are readily accessible to laboratory 
employees: and, 

{iii} Employers sball enaure that 
laboratory employees are apprised of 
the hazerds of the chemicals tn their 
workplaces in accordance with © 
paragreph fh) of thie section. 

(4) This section doce not require 
tebeting of the following chemicala: 

(}) Any pestiade as euch term is 

defined tn the Pederal Insecticide, 
Fungicide, and Rodenticide Act {7 U.S.C. 
136 ef aeq.). when subject to the labeling 
requirements of thet Act and labeling 
regulations tseved under that Act by the 
Environmental Protection Agency, 

{il} Any food food additive, color 
additive, drug. ar cosmetic. including 
meterials intended for use as ingredients 
ts such products fe g. Devore and 
Gragrences). ae such terms are defined in 
the Federal Food. Drug. and Cosmetic 
Act (21 U.S.C. 301 et seq } and 
reguistiona fssued under thet Act. when 

UCC 002360 

they are subject to the labeling 
requirements of that Act and labeling 
regulations lasued under thet Act by the 
Food and Drug Administration: 

{ui) Any dieulled spirits (beverage 
alcohols), wine, of meh beverage 
intended for ponindustrial use, a8 euch 
terms are defined in the Federal Alcohol 
Administration Act (27 US.C. 201 et 
beq.) and regulations issued under thet 
Act. when subject to the labeling 
requirements of that Act end labeling 
regulations isaued under thet Act by the 
Bureau of Aloohol, Tobacco, and 
Firearms, and. 

{iv} Any coneumer produet or 
hazardous substance as those terma are 
defined in the Consumer Product Safety 
Act (15 U.S.C 2051 et seq} ond Federe! 
Harardous Substances Act (35 U.S.C. 
1283 et seq } respectively, when subject 
to a consumer product safety standard 
or labeling requirement of those Acts, or 
regulations issued under those Acts by 
the Consumer Product Safety 
Commission. 

(5} Thie eection does not apply to: 
{i} Any hezerdous waste as such term 

is defined by the Solid Wante Disposal 
Act as amended by the Resource 
Conservation and Recovery Act of 1976. 
as amended (42 U.S.C 8901 e! eq }. 

when subject to regulations isaued 
under tha! Act by the Environmental 
Protection Agency: 

(i) Tobacco of tobscon producta; 
{lii) Wood or wood products: 
{iv) Articles: and, 
(v) Foods. drugs. or coametice 

intended for personel consumption by 
employees while in the workplace. 

(c) Definitions. “Article” weens a 
Manufectvred item: {i) Which is formed 
to a apecific shape or design during 
manufacture: {ii} which hee end use 
function(s) dependent in whole of in 
part upoo its shepe or design during end 
aee, and [lii} which does not release. or 
otherwise result in exposure to, a 
hexrardous chemica! under normal 
conditions of use. 

“Ansietant Secretary” means the 
Asaistant Secretary of Labor for 
Occupstional Selety and Health. U.S. 
Department of Labor. or designee. 
“Chemical” means any element, 

chemical compound or mixture of 
elements and/or compounda. 

“Chemical manufacturer” means an 
employer io SIC Codes 20 through 39 
with a workplace where chemica!(s) are 
produced for use of distribution. 
“Chemica! name™ means the scientific - 

designation of a chemical in accordance 
with the bomencisture system 
developed by the International Union of 
Pure and Applied Chemistry TUPAC) or 
the Chemical Abetracts Service (CAS)
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foudia: Koyeint { vol. 68, No. 228 { Friday, November 25, 1983 / Rules and Regulstions 63343 

rules of nomenclature, of « asroe which 

will clearly identify the chemical fur the 
purpose of conducting » hazard 
evaluation 
“Comburtble liquid” meens any 

Mquid having « flashpoint at or above 
100°F (37.8°C). but below 2OO'F (83.9°C} 
except eny mixtwe having components 
with flashpoinis of 200’F (93.3°C). or 
higher, the total volume of which meke 
up 0G percent or wore of the tote} 
volume of the mixture. 
“Common same” means any 

designation or identificetion such as 
code name. code number, trade name, 
brend neme o: generic name used to 
identify « chemica! other then by Ite | 
chemice] name. 
“Compressed ges” meane: 
(i} A gas or mixture of gases having. lo 

@ conteiner, en sbsolute pressure 
exceeding 60 psi at 70°F (21.1°C}: or 

(ii) A gaa or miature of gases having, 
in « container, ap absolute preesure 

exceeding 104 psi at 30°F {54 4°C} 
regardless of the pressure at FO°F 
{21.1°Ck or 

{iii) A Liquid beving e vepor pressure 
exceeding 40 psi at 100°F (37. S°C) ae 
determined by ASTM D-323-72. 
“Container” means any bag. barrel, 

botve, box can cylinder. drum reaction 
vessel storage tank or the like thet 
contsines @ bezardous chemical. For 
purposes of this section, pipes ot piping 
systeme sre not considered to be 
containers. 

“Designated representative” means 
any individual! oF organization to whom 
an employee gives writen suthonzretion 
to exercise such employee's rights under 
this section. A recognized or certified 
collective bargetning agent shell be 
treated aulomalically as a designated 
representative without regerd to written 
employee authorization 

“Director” means the Director, . 
National Institute for Occupetional 
Safety and Health, US. Department of 
Health and Human Services, or 
designee. 

“Distributor” means « business, other 
than a chemical manufecturer or 
bmporter. which supplies hezardous 
chemicals to other distributors or to 
manufacturing purchevere. 
“Employee” means @ worker 

employed by an employer ins 
workplace in SIC Codes 20 through $¢ 
who may be exposed to hazardous 
chemicels under norma! opernting 
conditions or foreseeable emergencies, 
including. but not limited to production 
workers, line gupervisors. and repair or 
maintenance personnel Office workers, 
grounds maintenance personnel, 
security personne) or non-resident 
‘management ere generelly pot included 
unleas their job perlormence routinely 

Lavolves potential exposure to 
hexerdous chamicala 
“Employer” means es person engeged 

tn o business within SIC Codes 20 
throug! 39 where chemicale are either 
osed or are produced for uae or 
Getibebon. 

“Explosive” means a chemical) that 
causes a sodden almost instantaneous 
release of pressure, geo, and beat when 
pubjected to sudden sback, pressure. or 
high tempereture. 
“Exposure” of “exposed” means that 

an employee ta eubjected to a harardous 
themical in the course ‘of employment 
through any route of entry (inhalation. 
ingestion, skio contect or absorption, 
etc). and includes potential (e.g. 
socidental! or poesible) exposure. 
“Flammable” meana « cherical that 

falle into une of the following categories: 
(i) “Aerosol Nammable” means an 

aerosol that, when tested by the method 
described in 16 CFR 3500.45, yields a 
(eme projection exceeding 18 inches at 
full valve opening, or e Nashbeck {a 
fame extending back to the valve) al 
any degree of valve opeciag 

(u]} “Ges, Dammable~ meens. 
{A) A gas that, st ambient 

temperature end pressure, forms a 
Qfanmasble mbrture with af ate 
concentretion of thirteen {13} percent by 
volume or less: or 

(B) A gas that, at ambient! temperature 
and pressure. forms a range of 
Oammoble mixtures with air wider than 
twelve (12) percent by volame. 
regardices of the lower limit 

{ii} “Liquid, flammeble” means any 
Lguid baving a Oasbpciat below 100°F 
(37.8°C). except any mixture baving 

components with Deshpoints of 100°F 
{37.8°C) or higher, the total of which 
make up 99 percent or more of the total 
volume of the mixture. 

{iv} “Solid, Dammable” means a soll 
othe: than a blasting agent or explosive 
ar defined tn § 1910.10K 4}, that is Hable 
to cause fire through friction. «becrptian 
of moisture, spontaneous chemica? 
change. or retatned beat from 
manufacturing or processing, ot which 
can be ignited readily and wheo ignited 
bums eo vigorously and persistenUy as 
to creste a serious hazard. A chemical 
ahal be considered to be a Mammebie 
solid if. when tested by the method 
described in 16 CFR 1500 44, it ignites 
and burns with « self-sustained Dame at 
@ rate greeter than one-tenth of an inch 
per second along its major axis. 

“Fisshpolat™ means the minimum 
tempereture et which e Liquid gives off a 
vapor to mufficient concentration to 
tgaite when tested as follows: 

U) Tagliabue Closed Tester (See 
American National Standard Method of 
Teet for Flaeb Point by Tag Closed 
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Tooter, 271.24-1070 (ASTM D 86-70}) for 
liquids with « viscosity of leas than 45 
Seybolt Universe! Seconds (SUS) at 
100°F (37.6°C}. that do not contefn 
suspended solids end do not have « 
tendency to form e eurface film under 
leat, or 

{ii} Pensky-Martens Closed Tester {sce 
American National Stendard Method of 
Test for Flach Point by Pensky-Martens 
Closed Teater. Z11.7-1979 [ASTM D 93}- 
72}} lac Nquids with e viacoelty equal to 
or greater than 45 SUS5 a 100°F (37.8°C)}. 
or Ura? contain suspended solids, or that 
bave « tendency te form a surface film 
under teat: or 

{ul) Seta flash Closed Tester (see 
American National Standard Method of 
Teet for Flesh Point by Setaflash Closed 
Tester (ASTM D 3278-78}). 

Organic peroxides, which undergo 
eutoaccelerating therma) decomposition 
are excluded from any of the Nashpoint 
determination methods specified abc ve. 

“Foreseeable emergency” means any 
potential ocewreace such ea, bu! oot 
limited to. equipment failure. rupture of 
containers, or Esiure of control 
equipment which could result ip an 
uncoatroled release of a hazardous 
cheraical into the workplece. 
“Hazard waming” means any words. 

pictures, symbols. or combination 
thereof appearing on 6 label! or other 
eppropriate fom of warning which 
convey the bazards of the chemical(s} in 
the contalner{a). 
“Hazardous chemical” means any 

chemical which is a physical bazard of « 
health bszard. 
“Health hazard” means a chemical for 

which there is statistically significant 
evidence based on et least one study 
conducted in ectordance with 
estabLiebed scientific principles thet 
acute or chronic health effecta may 
occu in exposed employees. The lerm 
“health hazard” indudes chemicals 
which are carcinogens. toxic or highly 
toxde agents, reproductive toxins, 
irritents, corrosives. eensitizers, 
hepatotoxins, sepbrotoxina, 
neurotoxins. agents which act on the 
hemalopoletic system, and ageate which 
damage the lungs. skin, eyes, or mucous 
membranes. Appendix A provides 
further definitions and explanations of 
the scope of health bazards covered by 
this aecUon, and Appendix B deacribes 
the criteria to be used to determine 
whether or not a cheaucal is to be 
considered barardons for purposes of 
thie standard. 

“Identity” meeos any chemical or 
common name which ts indicaled on the 
materia) safety date ebeet (MSDS) for 
the chemical The identity ueed shell 
permil crose-references to be made
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scong the required list of hazardous 
cheacale. the lebel and the MSDS. 
“Un-nediate use” moans that the 

Karerdous chemical wil] be under the 
control of and used only by the persoo 
who transfers it from a lebeled 
container and only within the work shift 
bn which tl fs transferred. - 
“importer” means the first business 

with employees within the Customs 
Territory of the United States which 
recelves hazardous chemicals produced 
in other counties for the purpose of 
supplying them to distributors or 
menuwecturing purchssers within the 
United States. 

“Label” meava any wnttea printed, or 
graphic meteria! displeyed on or affixed 
to conteiners of hazardous chemicals. 
“Manufacturing pucheser™ means an 

employer with a workplace classified io 
SIC Codes 20 through 36 who purchosea 
a hazardous chemica} for use within thal 
workpince. 
“Material safety dete sheet MSDS)” 

meens written or printed material 
concerning a hazardous chemical which 
is prepared in accordance witb 
paragreph (g) of this section 
“Mixture” means any combination of 

two or mere chemicale if the 
combination is not, in whole o1 in pert. 
the reeult of » chemical reaction. 

“Organte perowde” means an organic 
compound that contains the bivalent -O- 
O-structure and which may be 
considered lo be # structural denvetive 
of hydrogen peroxide where one of both 
of the hydrogen etome hes been 
replaced by an organic radical. 
“Oxiduzer™ means a chemical other 

than « blasting agent or explosive as 
Gefined in § 1910.109(a]. thal {nitiates or 
promotee combustion in other materials, 
thereby causing fire erther of fteel! or 
through the release of oxygen or other 
gecee. 

*Phyaice] hazard” means @ chemical 
for which there ts scientifically valid 
evidence that it ia a combustible liguid, 

“ a compressed gas. explosive, Nemmable. 
an organic peroxide. an oxidizer, 
pyrophoric. unstable (reactive) or water- 
reecbre. 

“Produce” means to manufecture, 
process. formulete, or repackage 

“Pyrophoric™ means « chemical that 
will ignite sponteneously in alr eto 

temperature of 130° F (54.4° C} of below. 
“Reeponmble party” meane someone 

who can provide addivonal infonnation 
on the herardous chemice! and 
eppropriste emergency procedures. if 
necessary. 

“Specific chemuca) identity” means 
e chemical name. Chercal Abstracts 

oervice (CAS! Registry Number. or any 

other Information that reveals the 

precise chemical designation of the 
substance 

“Trade secret” means any 
confidential formule, pattem, process, 
device, information of compilation of 
information. {inclu7ing chemical name or 
othet unigue chemical idenufier} that is 
used to ao employer's business. end that 
‘gives the employer ean opportunity to 

oblain an advantage over competitors 
who do not know or use It 
“Unatable (reactve}” means e@ 

chemical which Lo the pure stale. or aa 
produced or transported. will vigorously 
polymerize, decompoee, condense. or 
will become eclf-reactive under 
conditious of chocks pressure or 
tempersture. 

“Use” means to package, handle, 
teact, of Uenafcr. 

“VW ster-reactive” means a chemical 
thet reacts with weter lo release s gas 
thal ie eitber fammable or prescots s 
bealth barard. 
“Werk area™ means @ room or defined 

space ina workplace where hazardous 
chemicale are produced or used, and 
where employees are present 
“Workplace” means an establishment 

at one geographice! locetion conteining 
ane of more work areas. 

(¢) Mozard determinction. {1) 
Chemical manufecturers and importers 
shall evaluete chemicals produced In 
their workpleces o7 imported by them fo 
determine if they ere bazardous. 
Employers are not required to evaluste 
chemicals unless they choose not to rely 
on the evaluetion performed by the 
chemical manufscturer of importer for 
the chemical to satisfy this requirement. 

{2} Chemica! manwecturers. importers 

or employers evaluating chermcals shall 
identfy and consider the availabie 
ecientific evidence concerning auch 
hazards. For beelth bezerds, evidence 
which {fe statistically significant and 
which is beeed on ai least one positive 
study conducted in accordance with 
estabbabed scientific principles is 
considered to be sufficient to establieh a 
hazardous effect if the results of the 
study meet the definitions of bealth 
harards in thie section Appendix A 
shal} be consutted for the scope of 
beaJth hazards covered. and Appendix B 
shall be conewted for the criteria to be 
followed with respect to the 
completeness of the evalustion, and the 
data lo be reported. 

{3} The chemical manufacturer, 
importer or ecoployer evaluating 
chemicals ebal! treat the following 
sources os establishing that the 
chemicals lieted tn them are barardour. 

{i} 29 CFR Part 1910, Bubpart Z. Toxic 
end Hazardous Substances, 
Occupational Safety and Health 
Administration (OSHA. or, 

UCC 002362 

li} Threshold Limit Valves for 
Chemical Substances and Physical 
Agents in the Work Environment 
American Conference of Covernmental 
induetris} Hygienists (ACGIH) (latest 
edition). 

The cheralca! manufacturer, importer. of 
employer Is ati!l responsible for 
evaluating the bezards associated with 
the chemicals In these source Jiste in 
eccordence with the requirements of the 
standard. 

{4} Chemical manufactwers. importers 
and employers evaluating chemicals 
ehall treat the following sources as 
establishing tha! a chemical ie s 
Carcinogen or palendal carcinogen for 
hazard communication purposes: 

(i) National Toxicology Program 
(NTP), Anauol Report on Carcinogens 
(latest edition): 

{ii) Lnternational Ageacy for Research 
on Cancer (LARC) Afanographs {latest 
editions): or 

{iii} 29 CFR Part 1910, Subpart Z. 
Toxic end Hazerdous Substances. ° 
Occupational Safety and Health 
Advninistration 

Note —The Registry of Toxic Effects of 
Chemical Substances published by the 
National lashtute for Occupations! Safety 
and Health indicates whether a cherucel hee 
been found by NTP or LARC to be a potenual 
carcinogen. 

{3% The chemice) menufacturer, 
importer or employer shall determine 
the hazards of mixtures of chemicals as 
follows: 

(i) U « mixture bas been tested as « 
whole to determine its hararde. the 
results of such tealing shall be used to 
determine whether the mixture ta 
hazardoua: 

{ii) fo mixture bas not been tested as 
a whole to determine whether the 
mixture is a bealth hazard the mixture 
shall be assumed to present the came 
health barards as do the components 
which comprise ane percent (by weight 
or volume) or greater of the mixture, 
except that the mixture shall be 
assumed to present @ carcinogenic 
harard If it contains a component in 
concentrations of 0.1 percent or greater 
which ie considered to be # carcinogen 
under paragraph {d)(4) of this section: 

(13) U @ mixture base not been tested as 
a whole to determine whether the 
mixture te a physica! hazard the 
chemical manufacturer, importer, or 
employer may use whatever 
ecieptfically valid dats le available to 
eveluste the physical barard potential 
of the mixture; end 

(tv) Lf the employer has evidence to 
indicale that a component present in the 
salxture lo concentrations of fess then
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one percent for in the case of 
carcdaogens, less than 6.1 percent) anld 

be relessed in concentrstions which 
would exceed an established OSHA 
perm@esible axa posure limit or ACGIH 
Threshold Limit Value. or could presen! 
a bealth bezard to employees in those 
concentrations. the mixture ohall be 
aesumed to preaer! the same bazerd 

(6} Chemica! menufecturen, 
im porte ra. or er: 2yers eveluating 
chervice!s shall describe io wriung the 
procedures they use to determine the 
hezarde of tre chemical they evaluate. 
The writen procedises are to be made 
evailable, upor. request lo employees, 
theiz designated representatives, the 
Assistant Secretary and the Director. 
The writlen description mey be 
incorporated into the written bazard 
communication program: required under 
psregraph (e} of Ubis section. 

(e) Wretten Aarerd communication 
progrom. (1) Exopleyers aball develop 
and unplemente written barard 
communication program for thei: 
workplaces which et leas! describes 
bow the cniena specified in paregraphe 
(A. (g) anc {h} of this eection for labels 
and othe: forme of warning. material 
esicty dela sheets. and employee 
{nfarmation end baining will be met. 
end which slea includes the following. 

{i} A het of the bazardoue chemicals 
known to be present osing an identity 
thet ia referenced oo the eppropnate 
matena! safety data sheet (the let may 
be compuied for the workplece as a 
whole of for individual work sree): 

{a} The methods the employer will ose 

to inform employees of the bazarde of 
non-routine teaaks (for example, the 
cleaning of reactor vessels}. and the 
bezerds easociated with chemicals 
@otained in anle beied pipes in their 
work reas: and. 

(iu) The methods the employer will 
uee to Inform any contractor employers 
with ernployeca working tn the 
employer's workplace of the hezardous 
chemicals their eaployees may be 
exposed lo while performing thei: work, 
anc any suggesvons for appropriate 
profective measures 

(2} The eroployer may rely on a5 
exetng herard communicetion program 
to comply with theese requirements. 
provided that it meets the tens 
esteblished in the paragreph (e} 

(3} The erop'oyer shal] make the 

written hazard communication program 

avaliable. upon request to employees. 

they designated representatives, the 
Assistant Secretary end tbe Director. bo 
accordence with the requirements of 29 
CR 1910 we} . 

() Loheis and cubes forme of warming. 

(1) The chemical menufecturer, importer. 
or distr.butor ahe!! erasure that each 

container of herardous chemicals m 

les the work pleze le labeled. tagged 
ot marked with the folowing 

trfocmes tion: 
{i) Identity of the barardoue 

chLemice!{e} 
(i) Agpropnste herard earnings: aod 
{Ui} Name and addreos of the chemical 

manufecturer, importer, of other 
teaponaible party. 

(2} Chemical manulecturers. 
importers. of distributors shall ensure 
tha! eech container of bezerdous . 
chemicals leaving the workplace is 
labeled tagged. o: marked in . 
eceordance with this section in « 
manner which dore not conflict with the 
requirec-ents of the Herardous 
Materials Transportation Act (16 US.C. 
1601 et seq.) end regulstions lssued 
under that Act by the Departnent of 
Transportation. 

(3) U the barardous chemical ie 
reguleted by OSHA in a subelance- 
specific health standard, the chemical 
menufecturer, importer. distributor or 
employer ehall ensure that the lebels or 
other forins of warming used are in 

- accordance with the requirements of 
thet etendard. 

(4) Except! as provided in peragraphe 
(f){5} and (15) the employer shal] 
ensure tha! each conlainer of hazardous 
chemicals in the workplace Is labeled, 
tagged. or marked with the following 
{informe ton: 

{i} Identity of the hererdous 
chemucei!s) contained therein: and 

(ij) Appropnete bazerd wamings. 
{5} The employer mey uae signs, 

plecards, process sheets, beich tickets, 
operating procedures, or other such 
written materiale (o lieu of affining 
leLels (o individual stationery process 
containers, as long asthe slternative =, 
method identifies the containers to 
which tie spplicable and conveys the 
information required by paregreph (f}(4) 
of this section to be on a lebel The 
wniten materials shall be readily 
scocasible to the employees in their 
work area throughoul each work ebift 

(8) The employer is not required to 
label portable contsiners into which 
hazardous chemicals are transferred 
from labeled contsiners, and which are 
intended only for the immediate use of 
the employee who performs the tranaler. 

(7} The eruployer shell not remove or 

delace existing labels on incoming 
covtainery of hazardous chemicale, 
unfess the container is immedistely 
toarked with the required information 

(8) The employer chal! ensure that 
labels or other forme of waming are 
legible. lo English. and promineatly 
disptsyed on the container, or resdily 
eveileble ia the work area throughout 
wach work shift Employers baving 
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employees who speak otber languages 
may add the laformation Lo thelr 
language to the material presented. ap 
Jong as the information Ls presented in 
English as well. . 

(9} The chemical manufacturer, 
importer, distributor or employer need 
not affix new labels to comply with this 
section if existing lebele already convey 
the required information. 

(g} Material safety dato sheets. (1) 
. Chemical manufacturers and importers 
shall obtain or develop « materie! safety 
date shee! for each hazardous chemical 
they produce or import Employers shall 
heve a material eafety date sheet for 
eech harerdous chemical which they 
use. 

{2} Each meteria! sefety deta shee! 
shall be in English and ehall contsin af 
feast the following information: 

(:] The identity used on the label, and. 
except es provided for in paragraph (f} 
of thie secbon on trade secrels: 

{A} Ll the hazerdous chemical Is a 
single substance, Its chemice! and 
common aame(e). 

(B} ff the bazsrdoua chemical -lé e 
toixnture which bas been tested as a 
whole to determine its-barards, the 
chemice! and common name(s) of the 
ingredients which contribute to these 
known bazards. and the common 
pame(e} of the mixture itself: or, 

(C) Uf the bazerdous chemical is « 
mixture which baa not been tested ase 
whote: 

(}} The chemical and common name(s} 
of al} ingredients which have been 
determined to be health haxrards. and 
which comprise 1% or greeter of the 
compeorition. except that chemicals 
Identihed es cercinogene under 
paragraph {d}(¢) of us section shall be 

Lsted if the concentrations are 0.1% or 
greater, and, 

(2} The chemical and common naeme(a} 
of all ingredbents which bave been 
determined to present a physical hazard 
when present in the mixture: 

(ii) Physica! and chemical 
characteristica of the hazardous 
chemical (such a6 vapor pressure, feash 

point}. , 
(Mi) The physical bazards of the 

berardous chemical. including the 
potenbal for fire. explosion. and 
reactivity. 

(iv) The beelth hazards of the 
herardous chemical, including aigna and 
symptoms of exposure. end any medical 
conditons which ere generelly 
recognized as being aggraveted by 
exposure to the chemical: 

(v) The primery route(e} of enuy: 
{wo} The OSHA permiasible exposure 

lumit ACCIH Threshold Limit Value, 
and any other exposure haul used or
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recor mended by the chemcal 
maenufactuser, iniporter, of eaployer 
preparing the moleria! safety dale sheet 
where availabir, 

(vil] Whether the heze:rdous cheacal 
ja Isated in the Netacal Toxnoology 

Program. (NTP, Anoual Report on 
Carreopens (istael editca) or bas been 
four diet id carcinogen in the 
Bitrinetene + geucy for Reesarch on 
Cancer (LAR) Monogenpha (latest 
editors; or by OSILA 

{vit)] Any georrally appbcable 
precauuons fa: safe bandhng ead use 
whict ee hoown Ww the chersical 
manulactuet, uoporler w employer 
preparing the materia! aefely data sheet, 

- ' 

including appropriate hygiene practices, 
protective measwes during repair and 
maintenance of conlaminslted 
equipment and procedures for clean-up 
of spitle and leahs. 

(a) Any generally appbceble control 
Meesures which are known t. the 
chemical masulacturer, importer or 

employer prepenng the matenal safety 
dats sheet. auch a2 appreoriate 
engineering controls. work practices. or 
personal protective equipment: 

(«) Broergency and first ald 
procedures. 

{xt} The date of preparation of the 
material ealety date sheet or the Last 
change to it end. 
(xj The name address and telephone 

cumber of the chemice! manufacturer. 
importer. employes of othe: reaponattle 
par'y prepemmng or dietnbuting the 
maternal esfety dels sheet, who car 
provide additional information on the 
hazardous chemical and eppropriete 
emergency Procedures, Uf necessary. 

(3) Hoo relevent information is found 
for ery given category on the materia! 
safety dala eheet. the chemical 
manufacturer. importer ot employer 

preparing the material safely date sheet 
shali mart ii to incscale thal no 

apphcable tnformation wae found 
(4) Where complex mixtures have 

similar hazards and conteots {i.e the 
chemical ingredients are casentially the 
wame, bul the specific composivou 
varies from mixture to ruixbure}. the 
chemical menufacturer. importer or 
employer may prepare one material 
eafety date aheet to apply to al} of these 
siroilar couxtures. 

(5) The chemical manufacturer, 

importer or employer prepering the 
material safety data shee shail ensure 
that the informetion recorded azcurstely 
reNects the ecenufic evidence used In 
making the hazard determination If the 
chemical maenufecturer, irporter or ™ 
employer becomes newly eware of any 
significant informauon regarding the 
hazards of a chemical. of ways to 
profect againal hs bazerds thie new 

{rformetion shalt be added to the 
material salety dete ahect within three 
months if the checalas is ool currently 
being produced or imported the 
chemice! manefacturer oc Laporter shall 

add the information to the meterts! 

safety date sheet before the chemical is 
introduced into the workplace again 

{6} Chernical manulecturers or 
importers shall enpure that distnbutors 
end manufacturing purcheren of 
herardoue chemicels are provided an 
eppropriste material safely data sheet 
with their Gutiel shipment and with the 
first ehipment after s material eafety 
data sheet !s opdated. The chemics! 
manufectures or importer shall efther 
provide matertal safety data sheets with 
the shipped containers or send them to 
the manufacturing purchese: priors to or 
et the tme of the shipment Bf ine 
materia) safety deta shee! le not 
provided with the shipment the 
manufacturing purcheser shall ob:ain 
one from the chemice! manufectures, 
importer, of distributor es soan as 
possible. ; - 

(7] Distributors shel! ensure tha! 
material safety dota sheets. and updated 
information. are provided to other 
distributors and menufsctwing 
purchasers of haxrardous chemicals 

(8) The emp!oyer shal! maistair 
copies of the required matena! safety 
data ebeets for each hazerdous chemuca! 
in the workplace, and ahall ecaure that 
they are readily accessible dunng eact 
work ebift to eaiployees when they »re 
in their work area(e}. 

(0) Material safety dete stcets may be 
kept in any fons Licluding upereting 
procedurvs, and may be designed to 
Cover groups of bezardous cheaucele tn 
a work area where It may be more 
appropriate to address the barards of « 
process rether than individiel 
barardovs chemicals. However. the 
employes shal] ensure that in ali cases 
the required information is provided for 
each bazerdous chemical and is readuly 
eccesatble during each work shill to 
employees when they sre tp their eork 
areaf{e}. . 

(20) Material safety dele abeets shall 
also be made readily available. upon 

. Fequest to designated representatives 
end to the Assistant Secretary. ia 
ecoordance with the requiremeots of 29 
CFR 1910.2 e} The Director aball eiso 
be given eccess 10 matenal safety date 
abeeis io the same manner. 

(b) Emp/oyee informotion an? 
troining. Employ ere shell pronide 

employees with inJormatan and tralrung 
on bazardous chemicals to theu work 
eres ot the ame of their initial 
astignment aod whenever a new hazard 
le introduced Into their work ares 

UCC 002364 

(1) dnformation. Employees chall be 
tnfanned of. 

(i) The requirements of thie nection: 
{ii) Any operstions in their work area 

where hazardous chemicels are present: 
and, 

(il) The location end availability of 
the written harerd communication 
program. including the required liet(*) of 
bezrardous chemicela, end material 
salety dete sheets required by thie 
acction 

(2] Treining. Employee training shell 
include at least: 

(i) Methods and observations that 

may be used to detect the presence or 
release of a hazardous chemical In the 
work ates (such ee monitoring 
tonducied by the employer, continuous 
morstoring devices. visual eppearance 
or odor of hazardous chemically when 
being released. etc.): 

{i} The physical and health havarde of 
the chemicals in the work area. 

ii} The measures employees can Lake 
to protec! themeelves from these 
hazards. including apecihc procedures 
the employer has Implemented to 
profect employees from exposure to 
hazerdous chemicals, such es 
eppropriste work practices, emergency 
procedures. aod personal protective 
equipment to the used and 

(ov} The detaila of Ure hazard 
communicalion program developed by 
the emptoyerz, including at explanaUon 
of the labeling systers and the materia) 
pafety deta sheet and how employees 
cao obisin and use the appropriate 
barerd wlormetion 

(i) Trode secrets. (1} The chemical 
menulacturer, importer of employer may 
withhold the apecific chemical identity. 
including the chemical name and other 
specific identificavon of a hazardous 
chemical, from the material safety date - 
sheet provided that: 

(i) The claum thet the information 
withheld is « trade secret can be 
supported. 

(i)] Loformation contained io the 
material safety data sheel concerning 
the properties and effects of the 
hazardous chemical is discloeed, 

(iisf The material esfety data sheet 

indicates thal the epecific chemical 
identity is being withheld aaa trade 
eccret, and. 

fix) The specific chemical identity fs 
mede available ta bealth professionals, 
in ecoordance with the applicable 
provisrors of thie paragraph. 

(2; Where a treaing physician or 

naree determines that » medica! 
emergency exists and the epecific 

cheocal identity of a hazardous 
chemical ta necessary for emergency or 
first-aid treatment, the chemical
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secre’ stelus cac bs made and the 
heceasery protections can be 
implemented 

(13] Nothing in this peregreph shall be 
construcd ee requiring the disclorure 
undec any circumslencee of process or 
percentege of mixture Izformation which 
ia ade secret. 

Ul Effective dotes Employers shall be 
in comphence with this secon within 
the following Ume periods: 

{1) Chemo al menufacturers and 
importers shal’ lebel contalners of 
hozardous chemicals leaving tbheis 
workplaces and provide material salety 
date sheets with intel shipments by 
Noveober 25. 1085. 

(2) Distributors aball be in complieoce 

with all provisions of Cus section 
erpliceble to them by Movember Z5. 
1955 

(3) Liiployera eball be in compliance 

with elt provisions of this section by 
May 25. 1946. induding inftal taining 
for ell current etoployecs. 

Appeodia A lo § 2970 1200—Health 

Hazard Definitoos (Mandatory } 

Although esfety bazsrde related to the 
physical characteristics of # chemical) 
can be obyectively defined in terms of 
tesLng requirements (e.g. Dammability). 
healt! hazard definitions are leer 
precise and more subjective. Health 

bhezarde ney cause measurable changes 
un the tbeoty —euch os decreased 
peimonery fuacton These changes are 
generely isdicated by the occurrence of 
signs end symptoms in the exposed 

empleyece-—euch es shortness of bresth, 
8 non Kiebsureble, subjective feeling 
Exipluyees exposed to euch hazards 
mus! be epprised of both the change In 
body function and the signe and 
symptome that may occur to algna! thet 
change 
The determinations of occupational 

health hazards ts complicated by the 
fact thet many of the effects or efgne and 
6)Mplome occur Commonly to non- 
occupationally exposed populations, eo 
that effects of exposure are difficult to 
seperate from normally occurring 
Nresses. Occestonally, a substance 
causes aneflect that is rarely seen in the 
population at large, euch ae 
engicearcomes caused by viny! chloride 
exposure, thue making If easier to 
ascertain thal the occupational exposure 
wasthe primary cavestve [ector. More 
often however, the effects are common 
euch #e hung cancer, The situeticn is 

further complicated by the fact thet 
reoas Chemicals have nol been 
asequetely trated lo determine thelr 

health hazard potential, and data do not 
exif to substantiate these effects. 

There have beeo many atfempte lo 
Categonre eifecis and to define them in 

various ways Generally, the terms 
“acute” ant “chron” are und to 
delineate beiweea effects on the basis 
of ecventy or dwetion “Acute” effocts 
weuelly occur rapidly ase result of 
short-lermn exposures. and ace of short 
durahion “Chronic” eflectse guneratly 
occur es e resnit of long-term exposure, 
and art of lens duration 
The ecute effects referred 10 most 

frequently are those defined by the 
Armencan Natonal Standards Inetiute 
(ANSI) standard for Precautionary 
Labeling of Hezerdous Industria! 
Cherucals (Z120.1-188.2}-—Imitation, 
corrosivity, sensitization and lethal 
dose Altough these are important 
bealu. effects, they do ont adequately 
cover the ccnaiderabie range of acute 
eflects which mey occa ee a result of 
occupations! exposure, euch as, for 
example, parcom:s. 

Similarly, be tera chronic effect ts 
often used to coves cooly carcinogenicity. 
terptogenioty and mutepenicity. These 
eflects ere obvisue « concern in the 
workplace, bu! again, de not adequately 
cove? the area of chronic effects, 
excluding for example. blood 
dyscrenar (such 6s anemia}, chrovic 
bronzhide and liver atrophy. 
The goal of defirung precisely. tn 

mesaureble terme, every poasiule bealth 
effect that mey occur tn the work place 
ave resull of chec.ical exposures cannol 
realistically be accemphahed This doee 
not negate the need fo: employees to be 
informed of euch effects and protected 
from thew 
Appendix B. which fe aleo mandatory. 

outlines the princi;see and procedures of 
hazard assessment 

For purposes cl Ula section any 
chemicals which mee! any of the 
following definitions, es determined by 
the criteria vet forth in Appendix B are 
heelth hazards 

1 Carcinogen A chemical te 
considered to be a carcinogen 

(a) H hae been evaluated by the 
International Agency for Research on 
Cancer (LARC). and found to be « 
carcinogen or potential carcinogen: or 

(G} cre Gated as a carcinogen or 
potentel carcinogen in the Annuc/ 
Report on Carcinegens published by the 
Nehonal Taucology Program (NTP) 
flateet edition} or. 

(c) de reguisted by OSHA ene 

carcipogen 
2 Corrosive A chemical that causes 

visible desurvction of, of irreversible 
elierations in, bving Reeve by chemical! 
ecton ef the site of contact For 
exemple, o che-cical is considered to be 
corrosive 1f when tested on the intact 
akin of albino rabbits by the method 
described by the US Department of 
Transportation tn Appendix A to 9 CFR 

UCC 002365 

Part 173, i destroys of changes 
tre versibly the structure of the tissue of 
the site of contect following an exposure 
period of four hours This term shall nol 
refer to acon on inanimate eurfaces 

S Highly toxic: A chemical falling 
within eny of the following categories: 

{0} A cheaical that bas a median 
tethal dose (LDx.) of 50 milligrams or 
less per hilogrerm of body welght when 
administered orelly to albino rats 
weighing between 200 and 300 grame 
each. 

(t} A chemical that bas e median 
Jetbal dose (LD) of 200 milligrams or 
leas pcr kilogram of body weight when 
administered by continuous contact for 
24 bovre [or bees Hf death occurs within 

2% hours} with the bere shin of albino 
rebbits weighing between two and three 
bulograme each. 

{c] A chemical that bas a median 
lethal concentretion (LC) in eir of 200 
parts per million by volume or ese of 
Rae or vapor, or Z milligrams per Lier or 
less of crst fume. or dust, when 
edciniulered by continuous tnhelation 
for one bour (or leas if death occurs 
within one tour} to albino rete weighing 
between 200 and 300 grams each 

4 Irritant A chemical, which le not 
corrosive. but which causes a reversible 
inflammatory effect oo living tissue by 
chemical action et the ete of contact. A 
cheru:a! is 6 skir irritant tf when tested 
on the intect ehin of albino rabbits by 
the methods of 18 CFR 1800 41 for four 
bourse exposure of by other appropriate 
techniques, it resulls in an empirical 
score of Ave or more. A chemical is an 
eye imtant i! so determined under the 

- procedure Leted in 16 CFR 1800.42 or 
othe: eppropnete techniques. 

&. Sensitirer: A chemical that causes a 
subsiential proportion of exposed 
people o7 animals to develop an allergic 
reaclion L: normal tissue after repeated 
exposure to the chemical. 

fi Toxic. A chemica} falling within any 
of the following categories: 

{2} A chemical! that bee a median 
lethe! duee (!.Dw) of more than 50 
milligremz per kilogram bet not more 
than S00 milligreme per kilogram of 
body weight when administered orally 
to altine rats weighing between 200 and 
300 greme each 

(>) A chemical that hae s median 

lethal dose (LO..} of more than 200 
milligrams per kilogram but not more 
ther. 1.000 milligrems per kilogram of 
body weoght when administered by 
continuous contact for 24 hours for Jess 

if death occurs within 4 hours) with the 

bare shin of albino rabbits weighing 
between two end three kilograme each. 

{c) A chercicel that hes a median 
lethe! concentration (LL pe} ln alr of
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merufectures, laportes, or eccployer 
shall Immed'ctely disclose the spectic 
chemical identity of a trede secret 
cheoJca! to that Grating pby cian or 
“nurne. regerdives of tbe existence of @ 
written statement of need of a 
confidentiality agrecasrst The chemical 

toapufecturer, importer, of employer 
may require a writier stelement of necd 
end confidentiality agrremeat in 
sccordence will the provisions of 
paregrapha {iJ (3) and [4] of tis section, 
Be eoon af circumstances permut. 

(3} ln voc-emergency situations « 

chemica) menufactures, importer, or 
* employer sball. upon request dieclose a 

speafic chemica] Identity, ctberwise 
permitted tu be withheld under 
paregreph (i}()] of thie eection tos 
heoelth professional (ie. physician. 
induatris! bygicniel toxicologist or 
epidemiologial] providing medical or 
other occupational bea!th services to 
exposed employee(s} if 

(i) the request is ln wrhtag 
{ii) The request describes with 

reasonable detail one o: more of the 
foliowing occupetional bealtd aceds far 
the information 

{A) To aesces the hazards of the 
chemicsls to which ersployees wil) be 
exposed: 

(8) To conduct of ascess eempling of 
the work place atmosphere to determine 
exployee eraporwe bevels: 

[C) To conduct pre-assigmment or 
penodic a:edical surveiliance of 

expoecd eployecs. 
(2) Te provide medical reetment to 

exposed employees. . 
(E} To select or eeaces appropnate 

personal protecuve equipment tor 
expoecd employees. 

(¥] To design: or ssacss engineering 
controls o7 ather protective measures for 
exposed employees, and 

(C) To conduct studies So detennine - 
the bealth effects of exposure. 

(ai) The request explains in detail 
why the disclosure of the apecific 
Chemical identity is essentis) and that, 
tn lieu thereof. the daclosure of the 
follawing Information would not enable 
the health professional to provide the 
eccupstional bes!lth services described 
in paragraph (ii) of this section. 

(A) The properties and effects of the 
chemical; 

(B) Measures for controling workers’ 
expoeure to the chemical 

[C] Methods of monitoring and 
analyzing worker exposure to the 
chemical: and, 

(D} Methods of dhagnoeing and 
treeung harm/ul exposures to the 
chemical 
(v] The request Includes « descripban 

of the procedures to be used lo maintain 

the confidentia!!ty of the dsdoeed 
Information, anc. 

{v) The health professional and the 
employer or cootecior of tbe health 
professions!’s services (Le. downstream 
employer, labor crganizalion ar 
inaviduei employer}. agree lo e written 
confidentiality agreement that tbe health 
profeesionel will na! wee the Gade eecre! 
information for acy purpose clher than 
the health need/s} asserted and agree 
not to release the informetion under any 
circumstators other thas fo OSHA, aa 
provided in pasagraph (i}(6} of this 
section, except as eutborized by the 
terms of the agreement or by the 
chemical manufactures, Uupartes, or 
ewployer. 

(4} The confidentiality agreement 
authorized by paragraph (ik 3X1v) of this 
eection: 

()} May restrict the use of the 
Information to tie bealth purposes 
Indicated in the written elstenent of 
need: 

(u) May provide fos appropriate legal 
remedies in the event of a breach of tbe 
agreement, including atipuletios of « 
ressonable pre-eatinete of Likely 
damages; and. 

{it} Mey not lodude requirements for 
the postiny of e penalty baad 

{5) Nothing in thie standard is meant 
to preclude the partes from pursuing 
nop-<ontractua! resic cies to the extent 
pemained by law. 

(6) U the bealth professions! receiving 
the made secret information decides that 
there is e need to disclose if to OSHA, 
the chemical! manwJaciurer, importer, or 
employer who provided the information 
shall be informed by the health 
professional pre: to, or af the aeae time 

ao. euch diaclosure. - 
(7) Uf the chemical manofecturer. 

importer. ot employer denies @ written 
request for daclosure of « specific 
chemical identity. the densa must 

(3) Be provided to the beatth 
professional withir. thirty daya of the 
request: . 

{ii} Be in writng. 
{iiiJ Include endence to support the 

claim thet the specific chercical identry 
ie a ade secret 

{iv} State the specific reasons why tbe 
reques! is being dened: and 

(v) Explain in detail how alternstive 
informeton may saualy the specific 

medice! or occupetonas bealth need 
withau? revealing the specific chemica! 
identity 

{8} The health professional whose 
request for iformeton ts dented under 
poragraph (1){3} of thie eection may refer 
the reques! and the written denial of the 
request to OSHA for consideration. 

(@] When « bealth professional refers 
Ube denial io OSHA under paragraph 

UCC 002366 

(1}{8} of Ubhde section, OSHA aball 
copesder the evidence to delermine U- 

(i) The chemical meaulacturer, 
iruporter, or employer hae supported the 
Claim thet the specific chemical Mentty 
is @ trade secret: 

(i) The bealth professional has 
eupported the cleim that there (s 
medical of occupational health need for 
the information: and. 

{iff} The health professional has 
demonatreted adequate means to 
protect the confidentiality. 

(10) (i) ff OSHA determines that the 
epecific chernical identity requesied 
ander paragreph (i)(3} of this section ie 
pot a bona fide trade secret, or that It is 
o trede secret bu! the requesting health 
professional baz a legitimate medical or 
occupational health need for the 
information, has executed s wnitien 
confidentielity agreement, and has 
shown adequete means to protect the 
confidentiality of the information. the 
chemical manufacturer, importer, or 
employer will be eubject to citation by 
OSHA. 

fw} Uf @ chemical manufacturer, . 

importer, or employer demonstraies to 
OSHA that the execution of « 
confidentislity agreement would not 
provide sulfscient protection against the 
potenua] bann from the unauthorized 
Geclowure of s trade secret specific 
chemical] identity. the Assistant 
Secretary mey issue such orders or 
impose such additional limitations or 
conditions upon the disclosure of the 
requested chemica) information as may 
be eppropriate to assure that the 
occupational health services are 
provided without an andue nek of harm 
fo the chemical manufactures, importer, 
ar employer. 

(12) Lf, following the issuance of « 
Citation and any protective orders. the 
chemice! manufacturer, importer, or 
etuployer contizues to withhold the 
information. the matter is referrable to 
the Oocupstional Safety and Health 
Review Commission for enforcement of 
the ditation In accordance with 
Commission rules, the Administrative 
Law Judge mey review the citation and 
supporting documentation am Gomere or 
iesuc appropriate protective orders. 

{12} Notwithstanding the existence of 
8 trade eccret cleim, « chemical 
manufecturer, toporter. or employer 
shell. upos requeat, disclose to the 
Assistant Secretary any information 
which thie section requires the chemical 
menufecturer, importer. ot ermnployer to 

make availeble. Where there ts « trede 
secret cleim. much claim shell be made 
po leter than at the time the Information 
ie provided to the Aseistant Secretary 00 
thet suitable delerminations of trade
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more than 200 parts per milboo bul nol 
moore than 2.000 parte per saillion by 
volume af gas or vepor, or more Len 
two milligrams per liler bul not more 
than 20 milligrams per liler of mist, 
forme. of dust. when administered by 
continuous inbelstioa for one hour (or 
leas if death occurs within one tour) to 
elbinc rete weighing between 200 end 
300 grams each. 

7. Target organ effect. Tur [ollowing 

do a Uorgrt orgen categoriretion of effects 

which mey occur, including exemples of 
signe end symptone ond chemicals 
whuck have been loand lo genase auch 
effects. These examples ere presented to 
Muetrete the renge and diveretty of 
eflects and hererds foucd tn the 
wort place, and the broad scope 
employers mus! consider in this area, 
but ere na! intended to be all-inclusive. 
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Appendix B to & 1900. 1700—Hazard 
Determination (Mandatory) 

The quality of « hazard 
communication program o bhanely 

dependent upon the adequacy end 
eccuracy of the herard determinahon, 
The bazard defermination requirement 
of thie standard is performance. 
onented. Chemical mecufecturen, 
importers. and employers evaluating 
chemicals are not required to follow any 
specific methods for determing 
hazards, bul they mual be able to 
demonstrate that they have edequetely 
ascertained the hazards of the chemicals 
produced or imported us eccordance 
with the criteria eet forth in this 
Appendix. 

Hazerd evaluation is « process which 
rebes heavily on the professional 
judgment of the eveluetor. paroculany 
in the area of chronic harerde. The 
performance-onlentatinn of the bazard 
deterroination does diminish the duty of 
the cherucel menufecturer, smparter or 
employer to conduct « thorough 
evaluation, examining a!l relevant dete 
and produang a scientifically defensible 
evaluation. For purposes ef this 
wtandard, the fcllowing cniens shall be 
veed in making harerd determinationa 
that mee! the reguuements of tha 
standard. 

1. Carcinogenicity: As deacribed in 
paragraph {d}{4} and Appendix A of this 
section, a determinsbon by the Nations) 
Toncology Program, the Inernatona! 
Agency for Research on Cancer, ot 
OSHLA that a chemical ts @ carcinogen o7 
potenual carcinogen will be considered 

‘ conclusive evidence for purposes of this 
eecUon. 

Z. Human dato. Where avsileble. « 
epidemiological studies and case reports 
of acveree health effecta shall be 
considered in the eveluation. 

$. Animo! dota: Human evidence af 
health effects in exposed populations is 
generally not available for the majority 
of chemicals produced or used in the 
workplace. Therefore, the aveileble 
reaulls of loxicological testing in anima) 
popwations shall be used to predict the 
health effects that may be experienced 
by eaposed workera ln particular, the 
Gefinivons of certain acute harards refer 
fo epecific animal testing reaults {ace 
Appendix A}. 

4. Adequacy and reporting of dota: 
The resclis of any studies which are 
designed end conducted according to 
established acientific princples. and 
which report atetetically significant 
conclusions regarding the bealth effects 
of e chemics!, shall be e eufLclen! basis 
for e hazerd determination and reported 
onan) material safety deta ebeet. The 

UCC 002367 

che mical manufscturer, importer, or 
employer mey also report the results of 
othe; ecientifically valid studies which 
tend to refute the findings of hezard. 

Appendix C to { 1908.1280-—Information 
Sources (Advizory} 

The following Je a list of available 
date sources which the chemical 
manufacturer, importer. of employer 
may wish to consull lo evaluele the 
hezerds of chemicals they produce or 
impart; 

+- Any inJormetion in their own company 
fries euch as toxicity testing reaulte or iliness 
experience of company employees. 
— Any miormetion obleined from the 

evppher of the chemicel wuch as maternal 

safety date sheete or product safety bulletins 
— Any pertinent information obtained from 

the following source list [lateal editions 
should be used}: 

Condensed Chemical Dictionary 

Wan Nosvand Reinhold Co, 135 Weal 60th 
Sueet. New York. NY 10020 

The Merch index An Encychopedio of . 
Chemioah and Drugs 

Merch and Company, Inc. 126 E£ tncoln 
Avenue, Rehwnay, N} 07068 

tARC Munogrophs on the Evaluation of the 
Corcinogenic Ash of Chemicals to Man 

Geneva: Warld Healih Orgenizetion, 
Infemetonal Agency for Research on 
Cancer, 1072-1977. (Multvolume work}. 
4% Steridas Soect Albawy, New York 

Industria’ Hygiene and Tanicolagy. by F. A. 
Potty 

ichn Wiley & Sons. Inc, New York. NY 
(Five volumes} * 

Charcoal Toxicelogy of Commercial Products 
Cleasor, Goerelin and Hodge 

Cossrett cad Dow's Toxscology: The Basse 
Serence of Folsons 

Deull. Kseseen end Amdw, Meomillan 
Publishing Co. Inc. New York, NY 

Industria! Toxicology, by Alroe Homulion onc 
Hornet L Harcy 

Pul eating Sciences Croup. inc. Acton MA 
Toxicology of the Eye. by W. Morton Croat 
Charles C Thomas, 301-327 East Lawrence 
Avenue, Sonrgheld 

Recognition of Health Hararde in industry 
William A Burgess. John Wiley end Sons. 
605 Third Avenue, New York NY 10158 

Chemical Harards of the Workploce 
Nich H Proctor and James P. Hughes. | P 

Lipancott Company. @ Winchester 
Terrace, New York, N'Y 10022 

Hondbook of Chemistry and Physics 
Cheruica! Rubber Compeny. 18901 
Crenwood Park wey, Cleveland. Ort 
Hr 

TaAresheld Limit Values for Chemical 
Substances ond Physical Agents in the 
Worhroom Environment with intended 
Changes 

Amencan Canference of Governmental 
industne! Hygienist. 6500 Clenwey 
Avenue. Bidg 0-5. Cuscinnali, OH 0821° 

Note — The following documents ere on 
sale by the Superiniendest of Documenta. 
US Covremment Prating Office. 
Weoehington, D.C 20602
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Oceupotional Health Culdelinee 
NIOSH/OS41A (NIOSH PL.b No 1-123] 

AIOSH/OSHA Pocket Cuide to Chamico! 

Horonts 
NIOSH Pub No 78-210 

Registry of Tease Effects of Chemicol 
Substonces 

US Department of Heal} and Huson 
Services. Public Healib Service. Center 
for Dieease Control Nationa! {nsttute for 
Occ upetonal Sefely snd Health (NIOSH 
Pub No a0-107) 

The Indestne! Envirvenent—tu Evaluation 
ond Contra 

US Drpactmen: of Health and Human 
Sermices, Public Health Service. Cercer 
fot Disease Control. Netions! Inenivie for 
Occupations) Safety and Health (NIOSH 
Pub No 74-117} 

Afactiianeous Documenta—Nevonal 
Institute for OccupaLooal Safety and 
Health 

1 Crtena for a recommended standard 
"* * Occupational Baposure to “-—-" 

2 Special Haracd Reviews 
3 Gcovpehooel Haserd Apsceament! 
« Current intweibgence Bulletins 

Bibbogrepha Dats BAse« 

Service Provider and Bice Name 

Bivhogephic Reuieval Sernces (BPS). 
Corporsiion Pash. Bidg 702 Scotia, New 
York 12302 

AGFICOLA 

BIOSIS PREVICWS 

CA CONMDONSA TES 
SEARO 

DFUC INTORMATNION 

dO DLARS bd 

MII 

ATS 
POLLUTION AUSTRACTS 
SCIENCE CITATION OVDEX 
SSE 

Lochheed—DIALOC. Loctheed Missiles & 
Spece Company Inc. P.O Box 44481, 
San Francisco, CA O43 

ACPICOLA . 
BIOSIS PREV 1872-PRESENT 

BIOSIS PREV. 1900-7) 

CA CONDENSATES 1970-0 
CA SEARCH 1672-70 
CA SEARTHI 1077-PRESENT 

CHEMIN AME 
CONFERENCE PAPLRS INDIX 

FOOD SCIINCE & TECH AXHSTP. 
PDOUS ADLIBRA 
INTL PHARMACEUTICAL ABSTR 

oNTIS 
POLLUTION ABSTRACTS 
SCISEARCH 1076-PRESENT 
SCISLARCH 107477 
SENE CURRENT RESEARCH 

SDC—OPBIT. SOK Search Service. 
Depertment No. 2230 Peavdeoa CA 
1081 

AGRICOLA 

UCC 002368 

BIOOODES 
BIOSIS /BIOeers 

CAS@771/CAS? 276 

CAS” 

CHEMIE 

CONFERENCE 

ENVIROLINE 

LABOP.DOC 

NTIS 
POLLUTION 

SSIE 

Chernica! Information Sysicem (C1S}. Chemical 

information Systema Inc. 7218 Yorke 
Rood BalUmore, MD 21212 

Structure & Nomeclature Search System 

Acute Toxicity (RTECS} ; 
Ciinice! Tonicology of Commercial 

Products 

On) and Hazardous Meteniale Technical 
Aasietence Deis System 

Netioral Library of Medicine. Department of 
Health end Human Services, Public 

Health Service, Natione! Lnettutes of 
Health, Bethesda. MD 20200 

Toxicology Dats Bank (TDB} 

MEDLIN 
TOXUATE 

PPR Dem 6477 Fued 07-22-43 64) om] 
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4 ATTACHMENT J 

BMAZARDUGUS CHEMICAL CUASSTFICATjJON GUILE (FOF USE IE COMPLYING WVITK OSHA HAZARD 

COMMUNICATION STANUAFI, 29 CFR YSIU.ERO3) 

ANCE/PROCESS 

SOURCE? 

NUP LARC QUESTA 5 

Acelaidehyde 

Acetic acid 

Acetic enhydride 

Acetone 
Acetoniirile os 

2- AcetyLleminofiucrene 

Acetylene 

Z-Acety lemming! Guorene 

Acetylene cictlorige, see 1, 7-Bichloroethylene 

Acetylene telrabromide 

Acetylseolicylic ocid (Aeprin?> 

Acrolein 

Acryiemjde 

Acrylic acie 

Accylonitrile 

Acriamycin 

Afletoxine 

Aidrin 

Allyl eleohol 

Allyl chloride 

Aily? glycidyl ether CAGE?) 

Allyl progy) dieuifide 

elpha-Alurina 

Aluminum 

Metel A oxide 
Pyro powders 

welding fumes . 

Soluble eslta 

Alkyle (NOC) 
@-Aminoenthraquinone 

o-Aminosrctolvene 

4-Arinobiphenyl, eee 4-Aminodiphenyl 

4-Aminodi phenyl 
Z-*minoethanol, see Ethenolamine 
l-Amino-@-rmethylenthrequinone 

Z-Aminopyridine 

f-Amino-fC5-nitro-2-furyid-1,3,a-thisdiazole 
3-Amino 1, 2, G-triszole, see Amitcole 

Amitcole 

Ammonia 

frmonium chloride fume 

Amonium sulfamate (Ammste) 

b- Amy] acetate 

Fec-Amyl acetete 

Prepared by aicei Section Committee } 
121 Safety Council 
qe 

‘4 UCC 002369 
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HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CER 1910,1700) 

source* 

SUBSTANCE/PROCESS OSKA ACCTH NTP TARE 

Aniline & hemologues x x 
x x Anisidine Co-,p-isomere? 

o-Anisidine 
O-Anisidine hydrochicride x 
Antimony & compounds, ef Sh . 

Antimony trioxide 

Handling and use, a6 Sb 

Production 

ANTU Calpha nephthyl thiourea) 

Aramite ¢ 
Argon 

Acsenic & soluble compounds, o6 AF 

Arsenic trioxide preduction 

Arelne 

Atcbestos, also see MINERAL DUSTS, page 22 x 

Asphelt (petrecleum) fumer 

Atrazine 

Avremine manufecture 

Azreterine ; 

Arinphosmethyl (Guthion®) x 

Becium, soluble comjpcunds, as Ba K x 

BONU (bischloroethy] nitrcsouree) 
Benonyl 

Benr(elenthracene 

Benzene 

Benzidine 

p-Benzoguinone., see Guinote ° ° 
Benzo(b)fluccanthene 
Benzo(a)pyrene 

Benzoyl peroxide 

Benzotcichlorcide 

Benzyl chloride 

Benryl violet 48 

Becyllivm and beryllium compounds 
Biphenyl, eee Diphenyl 

Bismuth tellucide 

Se-doped 

Borates, tetra, sodium calte, 

Anhydrous 

Decahydcrate 

Pentahydrate 

Boron oxide K 
Boron tribcomide 
Boron triflucride x 
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HAZARDOUS CHEMICAL CLASSEFICATION GUIDE {FOR U
SE IN COMPLYING WITH OSKA HAZARD 

COMMUNICATION STANDARD, 29 CFR 1910.1700) 

SOURCE® 

OSHA ACGIH NIP LARC 
___ SUBSTANCE /PPOTESS 

Bromacit 

Bromine 

Bromine pentelluoride 

Bromochloromethane, see Chlorobromomethane 

Bromoform a 

1,3-Butadjene 

Butane 

Bulanethiol, see Butyl mercsptan 

2-Butanone, see Methyl ethyk ketone (MEK) 

2~Butoxyethanol (Butyl Cellosolve} 

n- Butyl acetate 

Bec-Butyl sceteate 
tect-Butyl acetate 

Butyl accylate 

n-Butyl slcohol 

tec-Butyl alcoho! 

tert-Butyl eleohol 

Butylamine 

tect-Butyl chromate, e6 Cr0O3 

n-Butyl glycidyl ether (3GE) 

r-Butyl Lactate 
jutyl mercaptan (Butanethio}) 

alpha-sec-Butyipheno! 

p-tect-Butyltoluene 

betea-Butycolactone 

Cadmiun Dust & salts, as Cad 

Cadmtum Chleorice 

Cadmium oxide 
Furs, es Cd 

Production 

Cadmium sulfoete 

Codmium sulfide 

Celcium cacbenote/marbdle 

Celcium chromate 

Cetcium cyanamide 

Calcium hydroxide 

Calciun oxide 
Calcium silicate 

Camphor, synthetic 

Caprolactam 
Dust 

Wepor 

Captatol 

Caplan 

UCC 002371 
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HAZARDOUA CHEMICAL CLARQIPICATION OUILE (POR WAP IN COMPLYING WITH OSHA HAZARD 

COMMINICALLON STANDARD, 29 CPP 291017200) 

SOURCE ® 

SUBSTANCE /PROCESS OSKA ACGIH NIP LARC 

Cerbaryl (Sevin®) XK x 

Carbofuran x 

Carbon black x x 

Cerbon dioxide x x 

Cacbon disulfide “e K x 

Carbon monezide x x 

Carbon tetrabromide x 

Carbon tetrachloride x x x x 

Carbonyl chloride, see Phosgene 

Carbonyl fluoride x 

Catechol (Pyrocetechol) x 
CCKU (1-(2-Chloroethyl)-3cylcohexyl-1l-nitrosourea) 

XK 

Cellulose (paper fiber) x 
Cesium hydroride x 

Chlorambucit K x 

Chlordane x x 

Chlerdecone, see Kepcne® 

Chlorinated cemphene x x x x 

Chlorineted diphenyl oride x x 

Chlorine _ K x 

~ Chlorine dioxide x x 

Chlocine trifluocide x x ; 

Chlornaphazine x 

Chloroacelaldehydr x Xx 

alphe-Chioroacetophenone (Phenacyl chloride) x x 

Chloroecetyl chloride x 

Chlorobenzene (Monochiocobenzene) ° KR, x 

o-Chlocobenzylidene malononitrile (OCBM) X K 

Chlorobromomethane (Bromochloromethane) x RK 

. ?-Chloro-},3-butadine, see 8-Chloroprene 
Chlorodiflucromethane xX 

}-Chloro, 2, 3-e¢pory-propane, see Epichlorohydein 

- Z2-Chloroethanol, see Ethylene chlorohydrin 

N, N-bis (2-chloroethyl})-~2-nephthylamine, cee Chlocnapharine 

Chloroethylene, see Vinyl chloride 
Chloroform (tcichloromethane) x x x x 

bis-Chloromethyl ether x x x XK 

Chloromethy! methyl ether, technical grade _ of x K x 

1-Chioro-lI-nitcopropaene x x 

Chioropentafluocroethene x 
4-Chloro-o-phenylenediamine x 

Chloropicrin (nitrotrichloromethane) x x 

B-Chloroprene (2-chlore-1,3-butediene) x b 

o-Chlorostyrene . x 

00010 
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- 

HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CFR 319]0.)200) 

SQURCES 

UBSTANCE/ PROCESS OSHA ACGIH NTP. TARC 

o-Chlorotoluene 
2-Chlieco-6-(trichloromethyl) pyridine, see Nitcapyrin 

Chlocpycifos 

Chcomic ecid and chromster 
Chromite ore processing (Cheomate), 

Chromium Metel 

Chromium (II) compounds, as Cr 

Chromium (III) compounds, as Ce 

Chromium (VI) compounds, eas Cr 

Weter soluble 

Certsin water insoluble 

Chromyl chloride 
Chryeene 

Citcus Red No. 2? 

Clopidol 

Cos] dust, see MINERAL DUSTS, page 22 
Coel ter pitch volatiles 

(es benzene soluble fractioris: anthracene, 

BeP, phenanthrene, accidine, cheysene, pyrene) 

Cobalt, as Co metal, dust & Fume 

Cebelt cactonyl, as Co 

Cobalt hydrocecbonyl, as Co 

- Coke oven emissions 

Cepper 

Fume 

Oucts & mists, as Cu 

Cotton dust, rew 

Crag® herbicide 

p-Ceesidine 

Cresal, all isomerce 

Cretonaldehyde 
Ccufomete 

Cumene 

Cupferccon . 
Cyanamide 

Cyanides. as CN 

Cyanogen 

Cyanogen chloride 

Cycesin 

Cycloherane 
Cyclohexanol 

Cycltoheranone 

Cyclohexene 

Cyclohexylamine 

as Cr 

UCC 002373 
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~ 

HAZARDOUS CHEMICAL CLASSIFICATION CUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CFR 1920.}200) 

SOURCE* 

DURSTANCE/PROCESS OSHA ACGTH NIP TARC 

o-Chlorcotoluene . x 2-Chloro-6-(trichloromethy1L) pycidine, see Nitcapycin 
Chlorpyrifos 

x 
Chromic acid and chromates x x 
Chromite ore processing (Chromate), as Cc x 
Chromium Hetal x x K 
Chromium (II) compounds, es Cr x x x 
Chromium (IIE) compounds, as cc x x x 
Chromium (VI} compounds, as Cr x x x 

Water soluble x Xx x 
Certein water insoluble x Xx x 

Chromyl chloride 
x Chryeene 
x 

Citrus Red No. 2 
x 

Clopidol 
XK 

Cosl duct, see MINERAL DUSTS, page 22 
Coel ter pitch volatiles x x 

(as benzene soluble fractions; anthracene, 
BaP, phenanthrene, eccidine, chrysene, pyrene) 

~ Cobalt. as Co metat, dust & fume x x 
Cobalt cerbonyl, as Co Xx 
Cobalt hydrocerbonyl, as Co x 

- Coke oven emissions 
x Xx 

Coppec 

Fume 
z x 

Ducts & mists. as Cu x x 
Cotton dust, rew ° -k x 

. Ceoeg® herbicide bf 
p-Ccesidine 

x x 
Cresol,- 611 isomeree x x 
Crotonaldehyde 

x Xx Crufomate 
x 

Cumene 
Xx X 

Cupfeccon | 
x Cyanemide 

Xx 
Cyanides, a6 CN K x 
Cyanogen 

x 
Cyanogen chloride 

. x 
Cycasin 

Xx xX 
Cyclohexzane 

x Xx Cyclohexeno} 
x x 

Cyclohexanone 
x Xx 

Cyclohexene 
x x 

P§ 
Cyclohexylamine 

UCC 002374 
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EE 

KAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COKPLYING WITH OSHA HAZARD 

y ON 0.1200 

SOURCE* 

SUBSTANCE/PROCESS OSHA ACGIK NTP TARC 

Cyclonite 
x 

x x Cyclopentadiene 

Cyclopentane x 
Cyclophosphemide x x 
Cyhexatin 

2.4-D 

DDT (Dichlcrodiphenyltrichloroethene) 
DpVP 

Dacarbatine 

Daunomycin 
Decaborane x x 
Demeton® 

Diacetone aleohol (4-hydroxy~4 methyl-2-pentenone) 

KN'-Diecetylbenzidine 

2,.4-Dieminoanisole culfote 

4,4°-Diaminodiphenyl ether 
1,2-Diaminoethane, see Ethylenediamine 

?.4-Dieminotolucne 

Diazinon 

Diazomethene- 

Dibenz (a,h} accidine 

Dibenz (a.§) accidine 

Dibenr (6,h) anthracene 

7H-Dibenzo (c.g) carbazole 

Dibenzo (e,.e) pyrene 
Dibenzo (a.h) pyrene - 
Dibenzo ¢a,i) pycene 

Diborane 
1,2 Dibdromo~3-Chloropropane . x x 
1,2-Dibromoethane, bee Ethylene dibromide 
2-N-Dibutylaminoethanol 
Dibuvtyl phosphate 

Dibutyl phthelete 

Dichloroacetylene 
o-Dichlorobenzene 

p-Dichlorobenzene 

3.3°-Dichlerobenzidine (and its salts) 
3,3°-Dichloro-4,4'-diaminodiphenyl ether 
Dichlocodifluoromethene 

1,3-Dichloro-3,5-dimethyl hydantoin x 
1.1-Dichloroethane (Ethylidene chloride) x 
1,2-Dichloroethane, see Ethylese dichloride 
1,1-Dichloroethylene, see Vinylidene chloride 
1.é-Dichloroethylene (Acetylene dichloride) 
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~ 

HAZARDOUS CHEMICAL CLASSIFICATION CUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD 

COMMYNICATION STANDARD, 79 CFR 1910.2200) 

SOURCE® 

SUBSTANCE/ PROCESS OSHA ACGIH NTP LARC 

x K Dichioroethyl ether 

x Dichlorofluoromethane 

Dichloromethane. see Methylene chloride 

Dichloromonof luoromethane 
1.1-Dichloro-l-nitroethaene 

1,2-Dichloropropane, see Propylene dichloride 

Dichloropropene 
2,2-Dichloropropionie acid 

Dichlorotetrsfluoroethane 

Dichlorvos 

Dicretophos 

Dicyclopentadiene 

Dicyclopentedienyl iron 
Dieldrin x 
Diepozybutane x x 
Diethenololamine 

Diethylamine 

Diethylaminoethanol 

Diethylene triemine 

Dieth:l ether, see Ethyl ether 

Di (2-ethyibexyl) phthalate rR x 
1.2-Diethylhydrerine ; x 
Biethyl ketone 

Diethyl phthalate 

Diethylstilbestrol 
x x 

Osethyl sulfete . x 
Difluocodibromomethane 

Diglycidyl ether (DGE) 

Dihydroxybenzene, cee Hydroquinone 

Dihydrosafrole 

Diisobuty] ketone (2,6-Dimethyl-4-heptanone) 
Diisopropylamine 

3. 3'-Dimethoxybenzidine (o-Dienisidine} 
Dimethoxymethane. see Methylel 
Dimethyl acetamide x Xx 
Dimethylamine 

p-Dimethylaminozsrobenrene . x x x 
Dimethylaminobenzene, cee Xylidene 
trans-2 ((Dimethylamino)metbylimino}-5-{2-(5-nitro-2-furyl) vinyl} - 

1,3,.4-oxadiezole 
Dimethylaniline (N, N-~Dimethylaniline) 
Dimethylbenzene, see Xylene 
3.3°-Dimethylbenzidine (o-Tolidine) 
Dimethyl] cecbemyl chloride 
Dimethy]-1,2-dibromo-2-dichloroethy] phorphete, 

See sled (Dibrom) 

~
 

~
 

O
O
 
O
O
 

O
e
 

e
M
 

~
~
 

e
t
 

ba
] 

x x 

? 00010 

UCC 002376

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 75 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/75

https://asbestosclaims.law/library/17288/75


HAZARDOUS CHEMICAL CLASSIFICATJON GUIDE (FOR USE JN COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDAR c @.1209 

SUBSTANCE /PROCESS 

SOURCE* 

OSHA ACGIH NTP TARC 

Dimethylformamide 
2,6-Dimethy]-4-heptanone, see Diisobutyl ketone 

1,1-Dimethylhydrazine 

1,2-Dimethylhydrazine A 
Dimethylphthelate 

Dimethyl] sulfate 

Dinitolmide (3,$-Dinitro-o-toluemide) 

Dinitcobenzene (el) isomers) 

Dinitro-o-creso} 

3,5-Dinitro-o-toluamide, see Dinitolmide 

Dinitcotoluene 

l.4-Dioxane, tech. grade (Diethylene dioxide) 

Dioxathion 

Diphenyl (Biphenyl) 

Diphenylemine 
Diphenylmethane diisocyanate, 

See Methylene bisphenyl isocyanate (DI) 

Dipropylene glycol methyl ethec 

Dipropyl ketone 

Digust . 7 

Direct Black 38 

Direct Blue 6 

Di-sec, octy] phthelate 

(Di-2-ethylhexyEphthelete) 

Disulfiram 

Dieulfoton 

Z.6-Diterct. butyl-p-cresol 

Diucon 
Divinyl benzene 

Emery : 

Endosuifean 
Endrin 

Epichilocohydein (1-Chloro,.2,3-epoxy-propane) 

EPN 

1,2-Epoxypropene, see Propylene oxide 

2,3-Epoxzy-l-propanol, see Glycidol 

Ethene 

Ethanethiol, see Ethyl merceptan 

Ethanolamine (2-Aminoethanol) 

Ethinyloestredio} 
Ethion 

2-Ethozyethanol (Glycol monoethy] ether) 

2-Ethoxyethyl acetate (cellosolve acetate) 

UCC 002377 
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~ 

HAZARDOUS CHEHICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITK OSHA HAZARD 

OMMUNICATION STANO 9]0.1200) 

SOURCE® 

SHBSTANCE/ PROCESS OSHA ACGIH KTP TARC 

Ethyl acetate 

Ethyl acrylate 

Ethyl elcohol (Ethenol} 

Ethylamine 

Ethyl amyl ketone (5-methyl-3-heptanone) 

Ethyl benzene 

Ethyl bromide 

Ethyl butyl ketone (3-heptanone), 

Ethyl chloride 

Ethylene . 
Bthylene chiorcohydcin (2 Chloroethanol) 

Ethylenediomine (1.2 Disminoethane) 
Ethylene dibcomide (1.2 Dibromoethane) 

Ethylene dichloride (1,2 Dichloroethane) 
Ethyiene glycol 

Particulate 

Vapor 

Ethylene glycol dinitrate and/or Nitcoglycerin 

Ethylene glycol methy] ether acetate, 

see 2-Methoryethy! acetate 

Ethyiene oxide 

Ethyleneimine 

Ethylene thiourea xy K 

Ethyl ether (Diethyl ether) , 

Ethyl formate 

Ethylidene chloride, bee 1,1-Dichlorcoethane 

Ethylidene norbornene . 

Pthyl merceptan (Ethanethiol)} 

Ethyl meChenesulfonste 

K-Ethylmorcpholine 

Ethyl cilicete 

Pensulfothion 

Fenthion 

Fecban 

Ferrovanedium dust 

Fibrous gleacs dust (Glass, fibrous or dust) 

Fluorides, as F 
Fluorine 

Fluorotrichlocomethane, 

see Trichlorofluoromethane 

Fonofos 

Focmaidehyde 

Formaldehyde gas 

Formamide 
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‘ Hexechicrocyclopentadiene 

-” 

HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE JK COMPLYING WITH OSHA HAZARD 

0.3200 

SOURCE* 

SUBSTANCE /PROCESS OSHA ACCTH NTP TARC 

Focmic acid x x 
2-(2-Formylhydcezino)-4~€$-nitro-2-lCurylithieazole xX 

Furfurael x 
Fucfury) eleohol x 
Gasoline 

Getmanium tetcahydride 

Glasc, fibrous or dust, cee Fibrous glats dust 
Glutaraldehyde 

Glycerin micet 

Glycidaldehyde x 
Glycidol (2,3-Epoxy-1-propenol} x x 
Clycol monoethyl ether, see 2-Ethoryethanol 

Geaphite (Naturel), see MINERAL DUSTS. pege 22 

Grephite (Synthetic) 

Guthlon®, see Azinphosmethyl 
Gypeum ; 

Hafnium x Roe 

Helium x 

Hemalite undecground mining x 

Heptechlor ; 

Heptene (n-Heptane} 

@-Heptanone, see Methyl n-emyl ketone 

3-Heptenone, see Ethyl butyl] ketone 

Hexachlorobenzene 

Herxachlocobutadiene 

Hexachlococyclohezane isomere - x 
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Kexachloroethane 
Hexachloronophthelene x 

Hexafluoroacetone 

Hexamethyl phosphoramide 
Hexane (n-Hexane) 

Other isomers 
2-Hexanone, “see Methyl n-butyl] ketone 

Hexone, see Methyl isobutyl ketone 

eec~-Hery) acetate 

Hexylene glycol 

Hydrazine . 

Hydcerine sulfate . 

Hydrarobenzene x 
Hydcogen 

Hydrogeneted terphenyls 

Hydrogen bromide 

Hydrogen chloride 
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MA7KAPOOUS CHEMICAL CLASSIFICATION CUIDE (FOR USE IN COMPLYING WITH OSNA HAZARD 

COMMUNICATION STANDARD, 79 CFR 1910. 1200) 

SUBSTANCE /PROCESS 

SOURCE* 

OSHA ACGTK NTP TARE 

Hydrogen cysnide 

Kydrogen fluoride, ac F 

Hydrogen peroxide 

Hydrogen selenide, as Se 

Hydrogen 6ulfide 

Hydroquinone (Dihydrozxybenzene):s 

4-Hydroxzy-4-methyl-?-pentenone, 

eee Diacetone elcohol 

2-Hydroxypropyl] acrylate 

Indene 

Indeno (1,2-¢¢6) pyrene 

Indeno (1,2,3-cd) pyrene 

Indium & compounds, as Tn 

Inect (nuisance) dust. see MINERAL DUSTS, 
Todine 

Todoform 

Iron dextran compler 

Tron oxide fume (Fe203), a6 Fe 

Tron pentecarbonyl, as Fe 

Iron selts, soluble, as Fe 

Teoamy] acetete 

leoemy] elcohol 

Tsobutyl acetate 

Teobuty] eaicohol 

Isooctyl alcohol 

Tsophorone 

Tsophorone diiscocyenate 

leoproposyethano) 

rlsopropyl acetste 

Teopropyl alcohal 

leopropylamine 

Manufectuce (strong-acid process) 
N-leopropylaniline 
Isopropyl ether 

Isopropyl glycidyl ether (IGE) 
Isosafrole 

Kaolin 

Kepone® (Chlordecone)} 
Ketene 

Lasiocerpine 
Lead, inorg., dusts & fumes, as Ph 
Lead acetate 

Leod arsenete, e6 Pb3(AG0K)2 

Lead chromete, as Cr 

UCC 002380 

pege 22 

11 

m
M
 
o
t
 

u
x
 
M
M
 

-
 

> a 

o
e
 
o
e
 

O
e
 
e
o
 

m
o
e
 

O
O
 

e
e
 
d
e
 O
M 
e
e
 

m
e
 
d
t
 

00010

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard…
ACL Doc 17288 · Page 79 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/79

https://asbestosclaims.law/library/17288/79


- 

HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITH 
OSHA HA7ARD 

COMMUNICATION STANDARD, 29 CFR 19101200) 

SOURCE® 

SUBSTANCE/ PROCESS OSHA ACGIH NTP PARC 

Lead phosphate . x XK 
Lead subacelate XK 

Limestone LS 

Lindane 
x x x 

Lithium hydcide. = Xx x 
L.P.G. (Liquified petroleum gee) -% x 
Hagnesite x 

Magnesium oxide fume x x 

Malathion x x 

Maleic enhydride Ls x 
Mengenese, a6 Mn; Dust & compounds x x 

Fume x x 

Mengenese cyclopentadieny] tricarbonyl, es Mn x 

Manganese tetroxide x 

Berble/calcium carbonete x 

Melphalan x x 

Mercury, as Rez Alkyl compounds x x 

All forms except elkyl: Vepor x x 

Acyl & inorganic compounds Ld x 

Merphealan | - x 

Mesityl oxide x x 

Mestcano) x 

Methecrylic ecid x ' 

Methane x 

Methonethiol, see Methyl mercepten 

Methonyl - x 

Methoxsalen with ultra-violet A therapy (PUVA ° x 

Methoxychlior x xX 

2-Methozyethanol, see Methyl cellosotve 

Z-Methoxyethy] acetate (Ethylene glycol methyl 

ether acetate) x 
4-Methoryphenol x 

Methyl ecetete x x 

Methyl acetylene (propyne) — x X 

Methyl ecetylene-propadiene mixture (MAPP) x x 

Methyl acrylate x x 

Kethylaccylonitrile XK 

Methylal (Dimethoxymethane} _ oo" La 

Methyl alcohol (methanol) x x 
Methylamine x x 

Methyl] amyl alcohol, see Methyl isobutyl carbinol 

Hethy] n-amy] ketone (2-Hepteanone) x x 

N-Hethyl aniline x 

f-Hethylesicidine x 

Methylarczrymethanol and ite scetete x 
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HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 79 CFR_1910.1200) 

SQURCE® 

SUBS TANCE/PROCESS OSHA ACCIK TARC 

Methyl] bromide 

Methyl] n-butyl ketone (2-Hexanone) 

Methyl cellosolve (2-Melhoxyethenol]? 

Methyl cellosolve acetate 

Methyl chloride 

Methyl chloromethyl] ether 

Methyl] chloroform 
Methyl 2@-cyanoacrylate . 

Hethylcyclohexane 

Methyleyclohexanol 
o-Kethylecyclohezanone 

Methylicyclopentedienyl manganese tricarbonyl, #5 Mn 

Methyl demeton 
Hethylene bisphenyl isocyanate (HDI} 

(Diphenyl] methane diisocyanate) 

Methylene chloride (Dichloromethane) 

4.4°-Methyltene bis (2-chloroaniline) (MOCA) 

Methylene bis (&4-cycloherylisocyexste) 

4,%'-Methylene bis (N,N-dimethyl) benrenamine 

&,4’-Methylene bis (?-methylaniline) 
4,4-Methylene dianjline 

Methyl ethyl ketone (MEK) (2-Butanone) 

Methyl ethyl ketone peroxide 

Bethyl formate 
S-Methyl-3-heptenone, see Ethyl amyl ketone 

Methyl] hydrazine 

Methyl iodide 

Methyl isosmy) ketone 

Methyl isobuty] carbinol (Methyl amyl alcohol} 

Methyl isobutyl ketone (MIBK) (Hexone) 

Methyl isocyanate 

Bethyl isopropyl ketone 

Methyl mercaptan (Methasnethiol) 
Methyl methecrylete 
Methyl methanesulfonate 

2-Kethyl-l-nitroanthrequinone (of uncertein purity) 

N-Methyl-N’-nitro-N-nitrosoguanidine 
Methyl perathion . 

Methyl propyl ketone, see 2-Pentenone 

Methyl silicate 

e-Methyl styrene 

Hethylthiouracil 

Hetronidezole 

Mevinphoe 

ay 

13 
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~ 

HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYINC WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CFR 19}0.1200) 

SOURCE® 

SUSSTANCE/ PROCESS OSHA ACGIH NTP LARC 

Michlerc's ketone , : % 
Kices x x 

Mitomycin C x 
Molybdenum, as Mo Soluble compounds x x 

Insoluble compounds Kk x 

Monocrotaline x 

Monocrotophos us 
Monomethyl aniline x 

Monomethyl hydrazine x 
Morpholine x x 

5- (Mor pholinomethyl)-31(5- nitrofurfurylidene)aminol- 2-oxerolidinone x 

Mustercd ges, see Nitrogen musterd 

Nafenopin x 
Keled (Dimethy1-1,2-dibromo-2-dichloroethyl phosphate) x 

Nephthe (coal tar) x 

Nephthalene x Xx 

eiphe-WNaphthylemine x x 

B-Naphthylamine x x x 

Neon x 

Nickel - 

Metal x x xX 

Soluble compounds, as Ki xX x x \ 

Nickel carbonyl, as Ni x x 

Nickel subsulfide x 

Rickel sulfide roasting, fume & dust, as Ri . 4 
Nicotine - x x 
Niridazole ° x 
Nitcepyrin €2-Chloro-6-(trichloromethyl]) pyridine) x 
Nitric scid x x 

x x Niltcic oxide 

Nitcilotriacetic acid 
S-Nitroscenaphthene x 
p-Nitroaniline x x 

S-Nitco-o-anisidine x 

Nitrobenzrene x x 

4-Nitcobiphenyl x 

p-Nitrochlorobenzene . x x 
4-Nitrodiphenyl 

x 
Nitcoethane x x 

K MNitcofen 

1-[¢5-Nitcofurfucylidened amino)~2-imidszolidinone x 

K-(4-(€$-Nitro-2-furyl)-2- thiazolyllecetamide 
Nitrogen dioxide 
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SUBSTANCE / PROCESS OSHA ACGIH NIP JARC 

Nitcogen trifluoride 

Nitrogen mustard end Nitrogen musterd N- oxide 

Nitcoglycecin (NG) 

Nitcomethane 

1-Nitcopropene 

@-Nitcopropenr 

N-Nitcosodi-a-butylamine 
N-Nitcosodiethsnolamine 

N-Nitrosodlethylemine . 

N-Kitrosodimethylamine (dimethyl nitrosoamine) 

p-Nitcosodiphenylamine 

N-Nitcosodi-n-propylamina 
N-Nitcoso-N-ethylures 
N-Nitrosomethylethylemine 

N-Nitroco-N-methylurean 

K-Nitroso-N-methylurethane 

N-Kitrosomethylvinylemine 

N-Nitrosomorpholine 

K-Nitrosonornicotine 
N-Nitcosopipercidine 
N-Nitcosopycrolidine 

N-Nitrosossrcosine 

Nitrotoluvene 

Nitrotrichloromethene, see Chlorcopicrin 

Nonane 

Norethisterone 

Octachloronephthelene 

Octane 

Oestradiol-17B ~ 

Oest cone 

Oil mist, mineral 

O11 orange SS 

Osmium tetroxide, as Os 

Oxelic acid 
Oxygen difluoride 

Orymetholone 

Orone 

Penfurcen S$ (Pihydcroxymethylfucatrizine) 

Peraffin wax fume 

Paraguate. respirable sizes 
Parathion 

Particulete polycyclic erometic hydrocecbons 

CPPAH), see Coal tar pitch voletiles 

15 
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” 

RAZARDOUS CHEMICAL CLASSIFICATJON GUIDE (FOR USE JW COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CFR 19]0.1200) 

SOURCE® 

SUBSTANCE /PROCESS OSHA ACGIH NTP TARC 

Pentaborane 
Pentachloronephtheslene 

Pentechlorophenol 

Penteerythritol 
Pentane 

2~Pentanone (Methyl propyl ketone) 

Perchloroethylene 
Pecchloromethy] mercapten 

Perchloryl fluoride 

Petroleum distillates (naphtha) 

Phenacetin x x 

Phenszopyradine and its hydrochloride % x 
Phenol 

Phenothiazine 

Phenoxybenzamine and its hydrochloride x 
N-Phenyl-beta-naphthylamine 

p-Phenylene diamine 

Phenyl ether, vapor 

Phenyl ether-biphenyl miztuce, vsepor 
Fhenylethylene, see Styrene, monomer 

Phenyl glycidyl ether (PGE) 
Phenylhydrazine 

Pnenyl meccaptan 

Phenyl phosphine 

Phenytoin and its sodium c6elt x 
Phorate 

Phosdcin, see Mevinphos® 

Phosgene (carbonyl chloride) 
Phosphine 

Phosphoric acid 

Phosphorus (yellow) 
Phosphorus oxychloride 

Phosphorus pentschloride 

Phosphorus pentesulfide 

Phosphorus trichloride 

Phthelic anhydride 

m-Phthelodinitcile 

Picloram 

Piceic acid 

Pindone 

Piperazine dihydrochloride 

?-Pivalyl-1, 3-indandione, see Pindone (Pival®) 

Plaster of Paris 
Pletinum 

Metel 

Soluble salts, os Pt 

a PS 
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HAZARDOUS CHFMICAL CLASSIFICATION CUIDE (FOR USE IN COMPLYING WITH OSHA KAZARD 

COMMUNICATJON STANDARD, 29 CFR 2910.1200) ; 

SOURCE* 

SUBSTANCE / PROCESS OSKA ACGIH _NTP LARC 

Polybromineted biphenyls (PAB‘'s} 
Polychlorinated biphenyls (PCB'6) 

Polyletrafiuoroethylene decomposition products 
Ponceau Mx 

Poncesu 3R 

Potassium hydroxide 

Procerberine and its hydrochlorice 

Progesterone 

Propane 

1,3-Propane sultone 

Propargy] elcohol 

B-Propiclecton- 

Propionic acid 

Propoxuc 

n-Propyl scetate 

Propyl elcohol 

n-Propyl nitrate 

Propylene 

Peopylene dichlocide (1,2 Dichlorcpropane) x 

Propylene glycol dinitrate 

Propylene glycol monomethyl ether 

{ Propyleneimine 

Propylene oxide (1,2 Epoxypropane) 

Propylthiouracil 

Propyne, see Methyl acetylene 

Pyrethcum 

Pyridine . 

Quinone {(p-Benzroguinone) 

ROX, see Cyclonile 

Resecpine 

Resorcinal 

Rhodium 

Metal, fume and dusts, as Rh x 

Soluble ealte, es Rh x 

Ronnel x 

Rosin cote colder pyrolysis products, as formaldehyde 

Rolenone (commerciel) 

Rouge 

Rubbec solvent (Naphthae} - 

Saccheacin, see Sodium saccharin 

Seafrole 

Pa
l 

x 

1? 
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HAZARDOUS CREMICAL CLASSIFICATION GUIDE (FOR USE 1 COMPLYING WITH OSHA HAZARD 

COMMUNICATION STANDARD, 29 CFR 29}20.1200) 

SOURCE*® 

SUBSTANCE/ PROCESS OSHA ACGIH NTP TARE 

Selenium compounds, as Se % x 
x x Selenium hexafluoride, es Se 

Selenium Sulfide x 

Sesone (Sodium 2,4-dichloro-phenoxyethy] sulfete) x 

Silane, see Silicon tetrahydride 

Silica, Silicetes - See KINERAL DUSTS, page 22 
Silicon x 

Silicon carbide x 

Silicon tetrahydcide (Silane) x 

Silvec, 
ace Ag Hetal x x 

Soluble compounds x x 

Sintered calcium chromete x 

Sintered chromium trioride x 
Sodium aride x ” 
Sodium bisulfite Ls a 

Sodium 2, 4-dichloro-phenoryethyl sulfate, see Sesone . a 

Sodium fluoroacetate (1080) x x ae 

Sodium hydroxide x x 

Sodium metabisulfite x 

Sodium saccharin x ; x 

Soots, ters snd minerel oils t x 

Stecch x 

Stibine x x 
Sterigmstocystin X 
Stodderd solvent x . x 

Stroptozotocin - . x x 
Stcontium chromate x 
Stcychnine x x 
Styrene, monomer x XK 

Subtilisins (Proteolytic enzymes #5 x 

100% pure erystalline enzyme) 

Sucrose , x 
Sulfellate Xx 
Sulfotep x 

Sulfur dioxnide x x 

Sulfur hexaflucride x x 

Sulfuric acid wX-. x 

Sulfuc monochloride x XK 

Sulfur pentefluoride x x 
Sulfur tetraflvoride x 
Sulfucyl f€luocide 4 x 
Systox, see Demeton® 
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Aa Se EAE Lae oe ee 

ROURCR* 

SUBSTANCE /PROCESS OSHA ACGIH NTP TARC 

2, 4, 35-T 
Tentelum 

TEDP, see Sulfotep 

Tellurium & compounds, as Te 
Tellucium herafluocide, es Te. 
Temephos 

TEPe 

Tecphenyls 

Testosterone and jte esters 

2,3.7,8-Tetcachlocodibenzo-p-diorin (ICDD) 

1,1,.12.2-Tetrachloro-Z, 7-difluorocthane 

1,1,2,.2-Tetrachloro-1, 2-difluoroethaene 
1,1,2,2-Tetrechloroethane 
Tetceachloroethyjlene, see Perchlorcethylene 

Tetrachloromethane, see Carbon tetrachloride 

Tetcachloronaphthalens 

Tetcaethyl lead, as Pb 

Tetceahydrofuran 

Tetramethyl lead, as Pb 

Tetramethyl succinonitrile 

Telrenitcomethane 

Tetcasodium pyrophosphate 

Tetcyl] (€2.4,6-trcinitrophenyl-methylnitcamine) 

Thellium Soluble compounds, as T) 

Thicacetamide 

4,4'°-Thiobis (6-tert. butyl-m-cresol) 

4&,4°-Thiodianiline 

Thioglycolie scid 
Throucee 

Thicam 

Tin 

+ Metal 

Oxide & inorganic compounds, except Sn0,. a6 Sn 

Inorganic compounds, except oxides 
Ocgenic compounds. as Sn 

Titenium dioxide, as Ti 

o-Tolidine 

Toluene (toluol) 

Toluene-2, 4-diisocyanate (TD1) 
o-Tolvidine 

O-Toluidine hydrochloride 
Toxaphene, gee Chlorinated camphene 
Tributyl phosphate 

Trichloroacetic ecid 

19 
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HAZARDOUS CHEMICAL CLASSIFICATION CUIDE (FOR USE JN COMPLYING WITH OSHA HAZARD 

ie) N ONS R 919.1700 

SOURTE* 

QSHA ACGIH NTP 1ARC SUBSTANCE/PROCESS 

1,2,4-Trichlorobenzene : 
1,1,1-Trichloroethane, see Methyl chloroform 
1,21,2-Trichloroethene 

Trichloroethylene 
Tcichloroflvuoromethane (fluorotrichloromethsne) 

Tcichloromethane, see Chloroform 

2,4,6-Trichlorophenol 
Trichloronaphthalene 

Trichloronitromethane, see Chloropicrin 

2,4,6-Trichlorophenol 
1,2.3~Trichloropropane 
1,1,2-Trichloro-1,2,2-trifluoroethane 

Tricyclohezyltin hydroxide, see Cyheratin 

Triethylamine 

Trifluorobromomethane 

Trifluoromonobromomethane 
Trimellitic anyhdride 

Trimethylemine 

Trimethy] benrene 

Trimethyl phosphite 
2.4,6-Trinitrophenol, eee Piccie acid 

2,4, 6-Trinitrophenyl-methylnitramine, see Tetcyl 
2.4,6-Teinitcotoluene (INT) 

Tceiorthocresyl phosphate 

Tciphenyl amine 

Tciphenyl phosphate 

Tris (l-azicidiny]) phosphine sulfete (Thiotepa) 

Trois (l-ezicidinyl) phosphine sulfide 
Tris (€2,3-dibcomopropyl) phosphate 

Trypan Biue (commercial grade) 

Tungsten, as W 

Insoluble compounds 

Soluble compounds 

Tucpentine — _ 

Urecil Mustard 

Uranium (neturel), Soluble 

& Insoluble compounds, as U 

Urethane 

Veleraldehyde 

Vanadium, es V2 O5, respireble dust & fume 

Vegetable oil mists 

Vinyl acetate 

Vinyl benzene, see Styrene 

Vinyl bromide 

20 
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rr 

SOURCE* 

__ SAT LANC Erp PUVESS QSHA ACGIH _NIP LARC 

Vinyl] chloride (Chloroethylene) x x x 
Vinyl cyanide, see Acrylonitrile 

Vinyl cyclohexene dioxide x 
Vinylidene chloride (1,1 Dichloroethylene) x 

Vinyl toluene x x 

VM & P Naphtha a x 

Werferin x XxX, 
Welding fumes x 

Wood dust {certain hard woods ag beech & ocak} x 

Soft wood , r4 
Rylene (o-, m-, p-isomecs) (xyloli(Dimethyl benzene)? X K 

m-Xylene @, a‘-diamine x 

Xylidine (Dimethyleminobenrene) x x 
Yttcivum x x 

Zine beryllium silicate x 

Zine chloride fume x x 

Zine chromete, as Cr x x 

Zine oxide 
Fume x XK 

Dust x 

Zine stearete x 

Zirconium compounds, as 7¢ x x 
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{ 

HAZARDOUS CHEMICAL CLASSIFICATION GUIDE {FOR USE Le” COMPLYING WETK OSHA HAZARD 

COMHURICATION STANDARD, 29 CFR 19}0.12700} 

SUBSTANCE/ PROCESS 

SOURCE® 

OSHA ACGIH NTP TARC 

MINERAL DUSTS 

Silica, sio? 

Crystalline 

Quarts 

Cristobalite 

Tcidymite 

Silica, fused 

Tripoli 
Amorphous, including netuce) 
diatomsceous eerth 

Silicates (1% guertz) 
Asbestos 

Graphite 

Mice 

Kinerel Wool Fibec 
Peclite 

Portland Cement 

Soapstone 
Tale {non-acbestor) 

Tele (fibrous) 
Tremolite (tele, fibrous) 

Coe? Dust. 

Inert (Nujeance) Dust, 

22 
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. : HAZARDOUS CHEMICAL CLASSIFICATION-GUIDE 

“Sources weed in compling this listing ere as follows: 

29 CPR Pact 1910, Subpert 2. Toxic and Hazardous Substances, Occu- 
OSHA: 

petional Safety and Health Administretion 

ACGIH: Threshold Ulmit Values for Chemice] Substances pnd Physice] Agents 
Jo the Work Environment. 2983-1984 edition, American Conference of 
Governmental Industrial Hygienlets 

NIP: -mnuel Report on Carcinogens, third editlon, National Toxicology 
Program, Public Heslth Service, U. §. Department of Health and 
Humen Services . 

TARC: Monogrephe on the Eveluetion of Carcinogente Risk of Chemicels to 
Agency for Research on Cencec, World Humane, 1982, Intercnetional 

Health Organization. 

The OSKA Hezard Communication Stenderd, 29 CFR 1910.3200 (d)(3). etetes: 
“The chemical menufecturer, importer or employer (emphasis added) shail- 
tceest the (sbove) sources as establishing thet the chemicals listed in 
them ece hazardous." 

Thies listing Is considered a “boseline” for identification of chemicals 
Gesigneted as € “health hazard,” end should not be considered all- 
inclusive. In addition to “health hezerds,” the OSHA definition of a “hacardous chemicsl”™ includes those representing “physical herards” as 
well. A “physical hazard" fe defined as any cubstance which is combus- 
tibke liguid.- a compressed ges, explosive, €lemmeble, an organic per- 
xide, an oxidizer, pytophoric, unsteble or water-reective. Any such, 
substance must also be treated as 6 “hazardous chemical” for purposes of 1 complying with the etandard, cegardless of whethec it $8 included in this 
listing. 

* Prepared by: Chemical Section Committee 
National Safety Counci) 
May, 1984 

23 00010 
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WORLD HEALTH ORGANIZATION 

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER 

IARC MONOGRAPHS 

ON THE ' 

EVALUATION OF THE 

CARCINOGENIC RISK 

OF CHEMICALS TO HUMANS 

Chemicals, Industrial Processes and 
Industries Associated with Cancer 

in Humans 
IARC Monographs, Volumes J to 29 

' SUPPLEMENT 4 

Report of an LARC ad hoc Working Group 
which met io Lyon. 8-12 February 1982 

to advise Director, LARC. 
on chemicals, industrial processes and industrics 

thal are carcinogenic for humans 

INTERNATIONAL AGENGY ROPRRESEARCH ON CANCER 
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15 

IARC MONOGRAPHS SUPPLEMENT 4 

ther 

Chemicals imy 

group of chemicals. industnal process or ococupational exposure is Analges 

gemc fo humans. This category indudes exposures for which, et one . Arsenic 
sence of human carcinogeniaty 15 almost ‘suffcien’, as well as exposures Asbestc other extreme, it is inadequate. To reliect this range, the category was Azainoy 
» {Group A) ang lower (Group 8) degrees of evidence. Usually, category Benzens 
<0 for exposures for which there was at least iivted evidence of Benzise 
> humans, The data from studies in experimental animals played an NN-Bist 
assigning studies to category 2. and panicularly those in Group @: thus, Bis(chio 
of sufficient evidence in arumais and inadequate data in humans usually . 14.Buu 
theahon of 2B. Certain ' 

: . . Ctvorarm 
. the Working Group considered that the known chemical properties of Chroms 
tne results trom shon-term tests allowed its transfer trom Group 3 to C yo3a 
310 2A 

Cycloptadusirial processes are 
Diethyts: 

. Meiphak 
. . . . Methoxs ‘ 7foup Of chemrcals, industrial process or occupational exposure cannot , Mustard \ 

ts caranogencty to humans. ' 2-Naphr 

Soots, 
Treosuir 
Vinyt chi 

RESULTS AND CONCLUSIONS | e 
Group 2 Tr 
Obably caror ts of degrees of evidence for carcinogenicity to humans and in pr y 

1a!5 and for activity in short-term tests, as well as the summary Group 2s 
aogenrc sisk to humans are given in Table 3. 

Acrytoniy 
Yorking Group concluded that the following 7 industrial processes and Afatoxiey 
‘sures and 23 chemicals and groups of chemicals are causally Benzo(a} 
cert im humans’. Beryliura 

Combine 
1€5 aNd Oocupational exposures: Diethyl si 

Dimetnyi wiacture 
Manvtact 2 manutacture and repair 
Nickel an upabons) 
Nitrogen ronogerc polyc yee aromatic ufacture 
Oxymethy 

ho! manufacture 
Phenacet process) 
Procarba: 
Ortho. Tob ry (Certain occupations) 

‘aematite mining 
to tadon) 

* Tos compound: 
mcue known hyman Carlinggens Sut 31 3008CCO Bmoke. Dele gud end stcohoic i Viseaieanbin PO VP! Geen Covered a Me Monog aphs Dp ogramme nye 
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16 !ARC MONOGRAPHS SUPPLEMENT 4 

Group 28 Table 

Acunomyein D proces: 

Adriamycm 
animal: 

Amiteole - 

Auramine (technica! grade} Chen 

Benzotnchioride Or indus 
Bischloroe thy! niteosourea (BCNU) 
Cadmium and cadmium compounds 

Carbon tetrachionde 
Chloramphenicol 
142-Chiorcethy!}-3-cyclohexyt- t-nitrosourea {CCNU) Acrylon 
Chioroform Uo ACHINON 

Chiorophenols (occupational exposure to)" aT Adnam 
Cisplatin a Aflatox: 

Dacarbazine ae Algein 

ODOT 
4- Amin 

3.3'-Dichlorobenzidine Arrutrok 
Dienoestrol 

Anaest 

3,.3-Dimethoxybenz:idine (ortho-Dianisidine)} 
Analge: 

Dimethyicarbamoy! chionde \ phen. 

1.4-Dioxane t Pren 

Direct Black 38 {technical grace) Aniline 

Diect Bive 6 (lechnical grade) Arsenic 

Direct Brown $5 (technical grade) comp 
Epichiorohydrin Asbestt 

Ethinyloestradiot - Auramea 

Etnylene dibromde Manuta 

Etnylene oxide . Azan 

Ethylene thiourea Benzem 
Formaldehyde (gas) Benz 
Hydrazine Benzws 

Mestranol > Owect 

Metronidazole gra: 

Norethisterone Ovrect 

Oestradiol-176 gras 

Oestrone Owect 

Phenazopyridine 
grat 

Phenytoin 
Berythun 

Phenoxyacetic acid herrades {occupational exposure to)* compx 

Polychlorinated biphenyis ; NN. Brsf 

Progesterone 
napht 

Propylttuouracit (Cron 

Sequential oral contraceptives* Bischion 
Tetrachiorodibenzo-para-cioxin (TCDD) (BCNL 

2.4.6-Trichlorophenol Brs(chlor 

Tris(azindiny’)-para-benzoquinone (Trazquone} techn 

Trs()-azindnylphasphine sulphide (Thiotepa) chloro. 
Uraci musiard 

— 

Group J The remairung 64 chemicals. groups of chemicals. mdusinal processes and — 

occupational expcsures could not be class:hed as fo Ihew Carcinogenicity 1o humans ‘ mIAR 

“Tie Omp Und Ss) 165 LOnshin tor the Drobsbie carcunogernd @fiect nn humans Cano! be specsed 
perwsgen 
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rocesses and 

Ins 

RESULTS AND CONCLUSIONS 17 

Table 1. Summery evatualions of carcinogenic risk to humans from chemicals. industrial 

processes and indusines” 

arumals and for activity in short-term tesist 
based on evidence for carcinogenicity 10 humans and to 

Chemical, process Evidence Evidence Evidence Summary 
Of industry for carci- for carci. for actvity = evaluation 

nogenscity nogenicity in of carcing 
in humans in ammals short-term gemec nsk 

tests to humans 

Acrylonitrile fnited sufficient sufficient 2A 
Actinomycin O medequate = mitted sufficient 2B 
Adriamycin inadequate = sufficient suthcient 2B 
Aflatoxins trvited suthaent suthcient 2A 
Aldrin inadequate —s hvruted inadequate 3 

4 Aminodiphenyl sutficent sutiicent sutticient 1 

Amitrote inadequate = sufficrent inadequate 28 
Anaesthetics, volatite inadequate imadequate inadequate 3 

Anaigesic mixtures containing ; 
phenacetin sutficent kmited no data 1 
Phenacetin tnited sutficent lim‘ted 2A 

Aniline inadequate  limted inadequate 3 
Arsenic and certain arsenic 
compounds sufficoent madequate kmited 4 

Asbestos sufficent sufficent inadequate 1 
Auramine (technica! grade) irrwied imited sufficient 28 
Manufacture of auramine sufficent - - 1 
Azathioprine sutficent frvited sufficient 1 

Benzene suffioent inited bnited 1 
Benzidine sutficent sutficent sufficent t 1 

Benridine-Dased dyes \ 
Orrect Black 38 (technical 

grade) inadequate = sufficrent inadequate 2B 

Owect Blue 6 (technical 

grade) wmacequate sutligient no data 28 

Direct Brown 95 (technical 
grade) madequate bintited no data 28 

Berythum and beryihum 
compounds krnited sutfoent inadequate 2A 

N.N-Bis(2-chloroethy!}-2- 
naphtoytamine 

(Chtomaphazine) suMicient kmited limited 1 

Gischloroethy! nitrosourea ; 
(BCNU) madequate sufficient sufficient 28 

Bis(cnioromethyf{jether and 
tecnnical-prade 

chioromethyimethyl ether sufhcient sufficient iemited 1 

* im sARC Monograpis 1-29. for wrech dats im humans were evetadie 
+ Ths tee Coes not incude known human Caronogens Buch @8 tabecns smoke, Dele! Quid end alcohol 

beverages, since they have not ye! Deen considered the JARC Monograpns 
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! 

18 tARC MONOGRAPHS SUPPLEMENT 4 

Chemuicat, process Evidence Evidence Evidence Summary 
Or industry tor cara. for cara- for activity evaluation 

nogenicity hogenicity in of carano- 
in bumans in animats short-term genic risk 

tests to humans 

Bleomycins madequateé madequate suffaent 3 
1,4.Butanecnot 
aimethanesulghonate ° 
(Myleranj sutfoent lrnited SuUMicent 1 

Cadrmmum and cadmium 
compounds lnited sutficient macdequate 2B 

Carbon tetrachionde inatequale — suffioent inadequate 2B 
Cestain combined 
chemotherapy for tymphomas 
Oncluding MOPP) sutficent : inadequate 1 

Chlorambucit sufficent sutficent sutficent 1 
Chior amphemcot limited wadequate inadequate 28 
Chlordane/Heptachior inadequate = imited madequate 3 14{2-Chloroethy|} 3-cyciohexyi- 

Iutrosourea (CCNU) inadequate sutfioent suticent 28 
Chionnated tolvenes 

(production of): 

Benzyl chioride wmadequate = limited sufficient 3 
Benzoyl chionde - inadequate inadequate madequate 3 
Benzat chionde inadequate = limited writed - 3 
Benzotnchlorsnde mMadequaia sufficient titted 28 

Chiorotorm inadequate — sufficient madequate 26 
Chiorophenols (occupational 
exposure to) inmited - - 28 

Chioroprene adequate inadequate — sufficent 3 
Chromium and certain 
chromium compounds sufficient suMicent sufficient 1 

(Cr vip 
madequate 

(Cr itty 
Crsptaun inadequate — fimited sutfigent 28 Cloliprate inadequate timited inadequate 3 Clomiphene madequate inadequate no data 3 Cyciamates inadequate = kmited inadequate 3 Cyclophosphamide suticent suthoent sutficient 1 2.4-D and esters (See also 
Prenoxyacetic acid 
herbicides, occupational 
€xposure to) madequate madequate madequate 3 Dacarbazine madequate suticent kenited 2B Oapsone maccquate  imined Madequate 3 ODT madequale suticent inadequate 28 ortho. Oc Morobenrene and 
Para-Dicntoradenzene madequate wadequate inadequate 3 

UCC 002397 

oem re dee a! 

Chemic 

OF indus 

3,3'-Didl 
Dichiorg 

Diektrin 

Oiethyi s 
3,3'-O0n 

Dianis 
Dimethy! 
Dimethy 
1,4-Diox 
Epichiorc 
Ethyiene 
Ethylene 
Ethylene 

A 5-Fluorex. 

Formaide 

Hexachlo 

Hydralazi 
Mydrazine 
industnes 
Boot ar 
and ¢. 

ocag 
Carpem 
expot 

Furitur 

Leather 

Leather 

Lumber 
Pulp anc 

(Certai 
Rubber j 

ocap. 

fron dextra 

Lead andk 

Marnutactur 

Bicohot (: 

!sopropy! 

Manufactur 

Magenta 
Melphaian 
6-Mercapto 
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Surmessary 
evaluation 

of Carcino- 

geme nsk 
to humans 

28 
28 

RESULTS ANO CONCLUSIONS 19 

Chemical, process Evdence Evidence Endence Summary 
of industry fot carG- Sor cara. for activity evaluation 

nogerucity nogenucity in of carcino- 
m humans in aremals short-term genic risk 

lests to hurnans 

3.3'-Orchlorobenriaine inadequate  sutficent sufficient 28 
Dictioromethane macdequate inadequate tmited 3 

Oretainn Madequate kmited inadequate 3 
Orethyl sulphate imited suffiment sufficent 2A 
3.3'-Dimethoxybenzidine (ortho- 

Dranisidine) madequate sufficient limited 2B 

Orne thyicarbamoyl chioride inadequate — Suffiment sutficent 2B 
Dimethyl sulphate inadequate = sufficient sufficent 2A 

1.4-Dioxane inadequate = suffiaent inadequate 28 

Epichiorohydrin inadequate — sufficient sufficient 28 

Ethytene dibromide inaGequate = sufficient suffigent 28 
Ethylene oxide madequate = bmited sufficiant 28 
Ethylene thiourea inadequate — sufficient imited 28 
5 Fluorouracil inadequate inadequate kmited 3 
Formakienyde (gas) madequate sufficient suthioent 28 
Hexachlorocyclohexane madequate  kmrdted inadequate 3 
Hydralazine madequate = immuited sufficent 3 
Hydrazine madequate = sufficient sufficent 28 
Industnes 

Boot and shoe manufacture 

and repaw (certain 

occupations) sufficient . - 1 

Carpentry and joinery (certain 4 

exposures) inadequate - 3 

Furniture manufacture sufficient - . 7 

Leather goods manutacture inadequate - - 3 
Leather tanning madequate - - 3 

Lumber and sawmill industry madequate . 3 
Pulp and paper manutacture 

(certain exposures) inadequate - . . 3 
Rudder industry (certain 
occupations) sutficent - . 1 

tron dextran complex inadequaie = sufficent imadequate 3 
tsonrcotinic 20d hydrazde inadequate = knuted imited 3 
Lead and kad compounds inadequate — $utficrent inadequate 3 

(for some 

salts} 
Manulacture of tsoprapy! 

aicohal (strong-acd process) sufficient - - 1 
Isopropyl os inadequate inadequate no Cata 3 

Manutacture of magenta limited - - 2A 
Magenta (technical grade) wmnadequate inadequate madequate 3 

Melpnaian suthioent sufficient sulficient 1 
6-Mercaptopurine inadequate = inadequate —s sufficient 3 
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20 {ARC MONOGRAPHS SUPPLEMENT 4 

Cnemical. process Evidence Evidence Evidence Summary 
OF industry tor carc- for carc- for activity evaluation 

nagenicity nagenicity in of carcano- 
in humans 7 animais short-term genic risk 

tests to humans 

Methotrexate madequate inadequate sufficent 3 
Methoxsalen with ultraviotet A 

therapy (PUVA) sufficient sufficient sutfhoent 1 
Metronidazole Nadequale = sufficient limited 28 
MuStard gas sutfiicent tinted sutficent 1 
1.Naphihylamine wnadequate inadequate sufficent 3 
2-Naphthytamine sufficient sufficient sufficient 1 
Nickel refining sufficient a - 1 

Nickel and certain nickel 

COMPOUNGS laritec sufficent imadequate 2A 
Nitrogen mustard (See also 
Cenain tompined 
chemotherapy for lymphomas) inadequate sufficient sufficent 2A 
Oestrogens and progestins 
Combined oral contraceptives trnked” - inadequate 2A 
Sequential oral contraceptives imited - - 28 
Other Oes!rogen-progestin 
combinations inadequate . - 3 

Conjugated oestrogens suthoent inadequate imadequate 1 

Oestragens ° 
Dience stro! timed inadequate madequate 28 
Orethylstiboe strot sutficent sufficient inadequate =I 
Ethinyloestraaot inadequate — sufficiant inadequate 28 
Mestranot madequate Sufficient madequate 28 
Oestraciol.17p madequate sutfhicent madcequata 26 
Oestrone Inadequate sufficient inadequate 28 

Progestins: 
Chlormadinone acetate inagequate limited madequate 3 
Oimethisterone inadequaie inadequate madequate 3 
Ethynodiol diacetate inadequate  bmited adequate 3 
1? 3-Hydroxyprogesterone 
Caproate inadequate inadequate no data 3 

Lynoestrenol wacequate inadequate inadequate 3 
Mecroxyprogesterone . 

acetate inadequate  bknited inadequate J 
Megestrof acetate inadequate innited adequate 3 

Norethrstecone inadequate sufficient madequate 2B 
Nore thynodrel inadequate — limited iMadequate 3 
Norgestrel inadequate inadequate ro Gata 3 
Progesterone madequate — sufficient madequate 2B 

~ Sultyeent lar bwet adenomas 

UCC 002399 

wee i ee 

Chemica 
or indus: 

Oxymett 
Pentachi 

Chioro 

8xpos: 
Phenazo 

Pnenoiza 

Phenocds 
Phenoxy. 

(occup 
Phenytou 
N-Phenyt 
Phenytoa 
Polychior 
Prednisor 
combin 

lympho 
Procarba: 

combine 

fympho 
Propyltnac 

Reserpine 

Sacchann 
Soots, tar 
Benzole 

Spironotac 
Styrene 

Styrene 
Suttaturaz. 
Sulfameth: 
2,.4.5-T an 
Phenoxy 

hert:cicke 
exposun 

Tetrachion 

COO} 
Tetrachion 
ortho. Toks 
Treosulpng 

Trchtoroeti 

2.4,5- Trach 

Chrloropr 
exposure 

2.4.6. Tach 

Croropr 
exposure 
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RESULTS AND CONCLUSIONS 21 

ummary Chermecal, process Eviaence Evidence Evidence Summary 
sehyae ms of industry tor carc+ for carci- tor activity evatustion 

Carne. nogemcity nogenicity in of carcino- 

Paeary.| in humans in animals short-term genic risk 

» humans tests io humans 

Oxymethotone tnited no data no data 2A 
Pentachiorophanol (See also 

. Chiorophenols, occupational 

3 exposure 10) inadequate inadequate «inadequate 3 

Phenazopyndine inadsquate =e. sufficient no date 28 

Pheneizine inadequate  bmited inadequate = 3 

Phenobarbital inadequate = mitted inadequate 3 

Phenoxyacetc sad herbicides 
{occupational exposure to) irruted . . 28 

LY Phenytbutazone inacequate no data madequate 3 

N.Pnany)2 -napnthylamine inadequale madequate inadequate 3 

Prenytoin irnited umned inacequete 2B 

4 Potychionrated biphenyls inadequate = sufficient inadequate 28 

. Prednisone (See also Cartan 

A combined chemotherapy for 

3 tymnphomas) inacequate madequate insdequate 3 

Procarbazing (See also Certain 
comtuned chemotherapy tor 
tymphomas) . madequate sufficient suthoent 2A 

Propyitniouracit inadequate = suftfment no data 28 
Reserpine imacequate kmited inadequate 3 

Satcharin inadequate kenited inadequate 3 

{ Soots, tars and ods sufficient sufficent - ,1 

3 Benzofa}pyrene | inadequate — Sufficent sufficient \eA 

3 Sprronotactone inadequate limited no data 3 

3 Styrene madequate  hmited sufficient 3 

3 Styrene oxde inadequate = amited sufficient 3 

Sutaturazole madequate madequate madequate 3 
Suttamethoxazole inadequate  s&med madequate 3 
2,4,5-T and esters (See also - 

Prnenoxyacetic acd 
herbreaices, occupationat 
exposure 10) inadequate madequate Madequate 3 

Tetrachliorodibenz 0-para -Sioxin 
(TCOD) inadequate sufficeent inadequate 2B 

Tetrachtoroethylene madequate  inmied madequate 3 

ortho-Toluidine madequate sufficient sufficient 2A 

Treosulphan suffcrent no data madequate 1 

Trchioroeinylene inadequate  bmited madequate 3 
2.4,.5-Tricniorophenol (See 2iso 

3 Chiosophenois, occupational 
exposure to} madequate inadequate nodata 3 

2.4.6-Trchiorophenoi (See atso 

B- Criorophenols. occupational 

TT exposure {9} inadequate sufficient No Gata 28 
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22 {ARC MONOGRAPHS SUPPLEMENT 4 

Chemical, process Evidence Evidence Evidence Summary 
OF industry for carci. lor carci. tor actevity evaluation 

nogematy nogenioty — in ol carcino- 
in humans in animats short-term genic risk 

tests to humans 

STARS 
Trs{azindinyl)-para-benzoquone of 

(Trazquone) inadequate = kmited sufficient 28 
Trs() -azindinyt)phosphine 7 IARC 

sulphide (Thvoltepa)} inadequate — sufficient sutficent 28 to 

Unde: ground haematite mining 
(with exposure to radon} suthoent - - t IARC 

Haematite madequate inadequate inadequate 3 to 

Usaci mustard wnadequate sufficient sutficient 26 in 
Vinblastine inadequate inadequate madequate 3 

Vincristine (See also Cenain “tARC 
combined chemotherapy for as 

i lymphomas) inadequate madequate madequate 3 uM 
{ - Viny! chiorie sutficent sutficrent sutfhioent H 
. Vinylidene chioride inadequate  imited sufficent 3 , * Berer 

' 3 
* Found 

” Farbe 
. c 

"Wein: 

pe 

*Siaga 
Gc 

+0 Biller, 

iC 

'* Broos 

hy 
x 
7E 

? Lawe 
G 

pt 

™McCa 
Ss 
St 

'* West 

Cc. 
Ps 
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1983 NTP Carcinogen List 

TABLE 43 

CHEMICALS, SUBSTANCES AND MANUFACTURING PROCESSES 

INCLUDED IN THE THIRD ANNUAL REPORT ON CARCINOGENS 

2-Acetylaminof luorene 

Acrylonitrile 
Aflatoxins 
2-Aminoanthr aquinone 

4-Aminobiphenyl 

1-Amino-2-HethyTanthraquinone 

Anitrole 
o-Anisidine Hydrochloride 

Aramite 

Arsenic and certain arsenic compounds 

Asbestos 
Auramine, Manufacture of 

Benz(a)anthracene 

Benzene 

Benzidine 

Benzo(b)fluoranthene 

Benzo(a)pyrene 

Beryltium and Certain Beryl?fum Compounds 

N,N-bis(2-chloroethy])-2-naphthyl amine 

Bis(chloromethyl)ether and technical grade 

chloromethyImethy] ether 
Cadmium and Certain Cadmium Compounds 

Carbon Tetrachloride 
Chior ambuc i} 
Chloroform 

Chromium and certain chromium compounds 

Coke oven emissions 

p-Cresidine 

Cupferron 

Cycastn 

Cyclophosphamide 

2,4-Diaminoanisole Sulfate 
2,4-Oiaminoto luene 
Oibenz(a,h)acridine 

Dibenz(a,§)acridine 
Dibenz(a,h)anthracene 

7H-D ibenzo(c,g)carbazole 
Dibenzro(a,h)pyrene 
Didenzo(a, {)pyrene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dichlorobenzidine 

1,2-Dichloroethane 

Diepoxybutane 
Di(2-ethylhexyl)phthalate 

UCC 002402 
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1983 NTF Carcinogen List 

TABLE 43 (Continued) 

Diethylstilboestrol 
3,3'-Dimethoxybenzidine 
3,3'-Dimethylbenzidine 
4-O{methytaminoazobenzene 
Dimethytcarbamoy? Chloride 
Dimethyl Sulfate 
1,4-Dloxane 
Direct Black 38 
Direct Blue 6 
Ethylene Thiourea 
Formaldehyde 
Haematite underground mining 
Hexachlorobenzene 
Hydrazine and Hydrazine Sulfate 
Hydr azobenzene 
Indeno(1,2,3-cd) pyrene 
Iron Dextran 
Isopropy} Alcohol} 
Kepone 
Lead Acetate and Lead Phosphate 
Lindane and Other Hexachlorocyctohexane Isomers 
MeTphalan 
4,4°-Methylene bfs(2-chloraantl] {ne) 
4,4' Methylene bIS(N,N-dimethy!) benzenamine 

Michler's Ketone 
Mirex 

Mustard gas 
2-Naphthylamine 
Nickel refining 
Nitrilotriacetic acid 
Nitrofen 

5-Nitro-o-antsidine 
N-Nitrosodi-n~butyTamine 
N-Nitrosodiethanol amine 
N-Nitrosodiethy] amine 
N-Nitrosodimethy)] amine 
p-Nttrosodiphenylamine 
N-NStrosodi-n-propylamine 
N-Nitroso-K-ethylurea 
N-Nitroso-N-methyturea 
N-Nitrosomethylvinylamine 
N-Nftrosomorphol ine 
K-Nitrosonornfcot ine 
N-Ritrosopiperidine 
N-Nitrosopyrrolidine 
N-Nfitrososarcos ine 

Oxymetholone 
Phenacetin 
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sais 

93. 
94, 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
120. 
lll. 
112. 
113. 
114. 
115. 
116. 

1963 NTP Carcinogen List 

TABLE 43 (Continued) 

Phenazopyr{dine hydrochloride 

Phenytoin 
Polybrominated Biphenyls 
Polychlorinated Biphenyls 

Procarbaztne and Procarbazine Hydrochloride 

B-Propfolactone 
Reserpine ‘ 
Saccharin 

Safrole 
Selentum Sulfide 
Soots, tars and mineral oils 
Streptozotocin 

Sulfaltate 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCOD) 
Thioacetamide 

Thiourea 
Thorfum dioxide 

o-Toluidine Hydrochloride 
Toxaphene 

2,4,6-Trichloropheno) 

Tris(l-aziridiny® )phosphine sulfide 
Tris(2,3-dibromopropyl )phosphate 

Urethane 
Vinyl chloride 
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Absolute 

Acid 

Acute Effect 

Acute Toxicity 

ACGIH 

Aerosol 

Air Line 

Respirator 

Air Purifying 
Respirator 

A chemical substance that jis not mixed; pure. An 

example is absolute alcohol, which is ethy} alcoho! 

containing not more than one percent by weight of 
water, 

Any chemical which undergoes dissociation in water 
with the formation of hydrogen ions. Acids have a 
sour taste and may cause severe skin burns. Acids 
turn litmus paper red and have pH values of 0 to 6. 

An adverse effect on a human or anima! body, with 

severe symptoms developing rapidly and coming quickly 
to a crisis. Examples include dizziness, nausea, skin 
rashes, inflammation, tearing of the eyes, 
unconsciousness, and even death. 

The adverse (acute) effects resulting from a single dose 
of or exposure to a substance. Ordinarily used to 
denote effects in experimental animals. 

American Conference of Governmental Industrial 
Hygienists; an organization of professional personne] in 
governmental agencies or educational institutions 
engaged in occupational safety and health programs. 
ACGIH develops and publishes recommended occupational 
exposure limit for hundreds of chemical substances and 

physical agents. See TLV. 

A fine aerial suspension of particles sufficiently small in 
size to confer some degree of stability from 
sedimentation, for example, a smoke or fog. 

A respirator that is connected to a compressed breathing 
air source by a hose of small inside diameter. The air 

is delivered continuously or intermittently in a 
sufficient volume to meet the wearer's breathing 
requirements. 

A respirator that uses chemicass to remove specific 
gases and vapors from the air or that uses a 
mechanical filter to remove particulate matter. An air 
purifying respirator must only be used when there is 
sufficient oxygen to sustain life and the air 
contaminant Jevel is below the concentration limits of 
the device. 

-j]- 
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Alkali 

Allergic Reaction 

Anesthetic 

ANSI 

Antidote 

API 

Appearance 

Aquatic Toxicity 

Any chemical substance which forms soluble soaps with 
fatty acids.  Alkalis are also referred to as bases. 
They may cause severe burns to the skin. Alkalis turn 
litmus paper blue and have pH values from 8 to I4, 

An abnormal physiological response to a chemical or 
physical stimuli by a sensitive person. 

A chemical that causes a total or partial Joss of 
sensation. Overexposure to anesthetics can cause 
impaired judgment, dizziness, drowsiness, headache, 
unconsciousness, and even death. Examples include 
alcohol, paint remover, and degreasers. 

American National Standards Institute; a privately 
funded, voluntary membership organization that 
identifies industrial and public needs for national 
concensus standards and coordinates development of 
such standards. Many ANSI standards relate to safe 
design/performance of equipment, such as safety shoes, 
eyeglasses, smoke detectors, fire pumps and household 
appliances; and safe practices or procedures, such as 
noise measurement, testing of fire extinguishers and 
flame arrestors, industrial lighting practices, and the 
use of abrasive wheels. 

A remedy to relieve, prevent, or counteract the effects 
of a poison. 

American Petroleum Institute; voluntary membership 
organization of the petroleum industry. Among its 
services, API assists member committees in developing, 
by the concensus process, and publishing recommended 
practices for drilling and well servicing, storage tank 
installation, tank cleaning, piping and fittings, other 
industry-related design, installation and operating 
practices. It also funds and publishes basic reference 
books and manuals, for example, "Industrial Hygiene 
Monitoring Manual for Petroleum Refineries and 
Selected Petrochemical Operations”. 

A description of a substance at normal room 
‘temperature and normal atmospheric conditions. 
Appearance includes the color, size, and consistency of 
a material, 

The adverse effects to marine life that result from being 
exposed to a toxic substance. 
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Asphyxiant 

ASTM 

Atmosphere 
Supplying 
Respirator 

Auto-Ignition 
Temperature 

Base 

Biodegradable 

Boiling Point 

A vapor or gas which can Cause unconsciousness OF 

death by suffocation (lack of oxygen). Most simple 

asphyxiants are harmful to the body only when they 

become so concentrated that they reduce oxygen in the 

air (normally about 21%) to dangerous levels (16% or 

lower). Asphyxiation is one of the principal potential 

hazards of working in confined spaces. In addition, 

some chemicals like carbon monoxide function as 

chemica! asphyxiants by reducing the blood’s ability to 

carry oxygen. 

American Society for Testing and Materials; voluntary 

membership organization with members from broad 

spectrum of individuals, agencies, and industries 

concerned with materials. As the world's largest 

source of voluntary concensus standards for materials, 

products, systems and services, ASTM is a resource for 

sampling and testing methods, health and safety aspects 

of materials, safe performance guidelines, and effects 

of physical and biological agents and chemicals. 

A respirator that provides breathing air from a source 

independent of the surrounding atmosphere. There are 

two types: air line and self-contained breathing 

apparatus. 

The temperature to which a closed, or nearly closed 

container must be heated in order that the flammable 

liquid, when introduced into the container, will ignite 

spontaneously or burn. 

~--ue eee BR -------- 

See Alkali. 

Capable of being broken down into innocuous products 

by the action of fiving things. 

The temperature at which a liquid changes to a vapor 

state, at a given pressure; usually expressed in degrees 

Fahrenheit at sea level pressure (760mmHg, or one 

atmosphere). For mixtures, the initial boiling point or 

the boiling range may be given. Flammable materials 

with low boiling points generally present special fire 

hazards. Some approximate boiling points: 
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BOM 

Bonding 

Bulk Density 

BuMines 

Cc 

CAA 

Carcinogen 

C.A.S. 

Caustic 

Propane - 44°F 
Anhydrous Ammonia -28°F 
Butane 31°F 
Gasoline 100°F 
Ally) Chloride 13°F 

Ethylene Glycol 387°F 

Bureau of Mines of the U.S. Department of Interior. 
BuMines began approving air breathing apparatus in 
1918, later added all types of respirators. BOM's 
respirator testing/approval activities have been 
discontinued. BOM-approved Type 14F gas masks are 
still acceptable; all other BOM approvals have expired 
or been replaced by NIOSH approvals. 

The interconnecting of two objects by means of a clamp 

and bare wire. Its purpose is 10 equalize the 
electrical potential between the objects to prevent a 
static discharge when transferring a flammable liquid 
from one container to another. The conductive path is 
provided by clamps which make contact with the 
charged object and a low resistance flexible cable 
which allows the charge to equalize. See Grounding. 

Mass of powdered or granulated solid material per unit 

of volume. 

See BOM 

Ceiling limit; ACGIH terminology. See TLY. 

See Clean Air Act. 

A substance or agent that can cause a growth of 
abnorma} tissue or tumors in humans or animals. A 
materia) identified as an animal carcinogen does not 
necessarily cause cancer in humans, Examples of human 
carcinogens include coa) tar, which can cause skin 
cancer, and vinyl chloride, which can cause liver 

cancer. 

Chemical Abstracts Service; A Columbus, Ohio 
organization which indexes information published in 
"Chemical Abstracts” by the American Chemical Society 
and provides index guides by which information about 
particuJar substances may be located in the "Abstracts" 
when needed. "C.A.S. Numbers" identify specific 
chemicals. 

See Alkali. 
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cc 

Ceiling 

Central Nervous 

System 

CERCLA 

CFR 

Chemical 
Cartridge 
Respirator 

Chemical Family 

Chemical Name 

Chemical Structure 

CHEMTREC 

Cubic centimeter; a volume measurement in the metric 

system, equal in capacity to one milliliter (mi) - 
approximately twenty (20) drops. There are 16.4 cc 

in one cubic inch. 

See C. 

The brain and spinal cord. These organs supervise and 

coordinate the activity of the entire nervous system. 
Sensory impulses are transmitted into the central 
nervous system, and motor impulses are transmitted 
Out. 

Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980. The Act 
requires that the Coast Guard Nationa! Response Center 
be aotified in the event of a hazardous substance 
release. The Act also provides for a fund (the 
Superfund) to be used for the cleanup of abandoned 
hazardous waste disposal sites. 

Code of Federal Regulations. A colfection of the 
regulations that have been promulgated under U. 5S. 
law. 

A cespirator that uses various chemical substances to 
purify inhaled air of certain gases and vapors. This 
type respirator is effective for concentrations no more 
than ten times the TLV of the contaminant, if the 

contaminant has warning properties (odor or irritation ) 

below the TLV. 

A group of single elements or compounds with a 
common general name. Example: acetone, methyl ethyl 

ketone (MEK), and methyl! isobuty] ketone (MIBK) are 
of the “ketone family; acrolein, furfural, and 

acetaldehyde are of the "aldehyde" family. 

The scientific designation of a chemical in accordance 
with the nomenclature system as developed by the 
International Union of Pure and Applied Chemistry 
(IUPAC) or the Chemical Abstracts Service (CAS) 
rules of nomenclature. 

The arrangement within the molecule of atoms and their 
chemical bonds. 

Chemical Transportation Emergency Center; a 
national center established by the Chemical 

Manufacturers Association (CMA) in Washington, DC in 
19793, to relay pertinent emergency — information. 
concerning specific chemicais on request. 
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Chronic Effect 

Chronic Exposure 

Chronic Toxicity 

Clean Air Act 

Clean Water Act 

CMA 

coc 

Code of Federal 
Regulations 

Combustible 

Combustible 

Liquid 

Common Name 

Compressed Gas 

CHEMTREC has a 24-hour toi! free telephone number 
(800-424-9300), intended primarily for use by those 
who respond to chemical transportation emergencies. 

An adverse effect on a human or anima! body, with 
symptoms which develop slowly over a long period of 
time or which recur frequently. Examples include 
cancer and irreversible damage to certain organs. 

Long-term contact with a substance, 

Adverse (chronic) effects resulting from repeated doses 
of or exposures to a substance over a relatively 
prolonged period of time. Ordinarily used to denote 
elfects in experimental animals. 

Federa] law enacted to regulate/reduce, air pollution. 
Administered by EPA. 

Federal) law enacted to  regulate/reduce water 
pollution. Administered by EPA. 

Chemica! Manufacturers Association. See 
CHEMTREC. 

Cleveland Open Cup; a flash point test method. 

See CFR. 

Able to catch on fire and burn. 

Any liquid having a flashpoint at or above !00°F 
(37.8°C), but below 200°F (93.3°C), except any 
mixture having components with flashpoints of 200°F 
(93.3°C) or higher, the total volume of which make up 
ninety-nine (99%) or more of the total volume of the 
mixture, 

Any designation or identification such as code name, 
code number, trade name, brand name, or generic 
name used to identify a chemical other than by its 
chemical name. 

(1) Any gas or mixture of gases having, in a 
container, an absolute pressure exceeding 40 psi at 
7O°F (21.1°C); or (2) a gas of mixture of gases 
having, in a container, an absolute pressure exceeding 
104 psi at 130°F (54.4°C) regardless of the pressure at 
70°F (21.1°C); or (3) a liquid having a vapor pressure 
exceeding 40 psi at 100°F (37.8°C) as determined by 
ASTM D-323-72. 
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Concentration 

Conditions to 

Avoid 

Confined Space 

Conjunctivitis 

Corrosive 

CPSC 

Cutaneous Toxicity 

CWA 

Dangerous When 
Wet 

Decomposition 

Density 

The relative amount of a substance when combined or 

mixed with other substances. Examples: 2 ppm 

hydrogen sulfide in air, or a 50 per cent caustic 

solution. 

Conditions encountered during handling o storage 

which could cause a substance to become unstable. 

Any area which has limited openings for entry and exit 
that would make escape difficult in an emergency, has 
a flack of ventilation, contains known and potential! 

hazards, and is not intended nor designated for 

continuous human occupancy. 

Inflammation of the conjunctiva, the delicate membrane 

that lines the eyelids and covers the eyeballs. 

As defined by DOT, a corrosive materia! is a liquid or 

solid that causes visible destruction or irreversible 

alterations in human skin tissue at the site of contact 

or - in the case of leakage from its packaging - a 
liquid that has a severe corrosion rate on steel. Two 

common examples are caustic soda and sulfuric acid.” 
ao 

Consumer Products Safety Commission; Federal agency 
with responsibility for regulating hazardous materials 
when they appear in consumer goods. For CPSC 
purposes, hazards are defined in the Hazardous 
Substances Act and the Poison Prevention Packaging 

Act of 1970. 

See Derma! Toxicity. 

See Clean Water Act. 

See Water-Reactive. 

Breakdown of a material or substance (by heat, 
chemical reaction, electrolysis, decay, or other 
processes) into parts or elements or simpler compounds. 

The mass (weight) per unit volume of a substance. For 
example, lead is much more dense than aluminum. 
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| Depressant 

Dermal 

Dermal Toxicity 

Dermatitis 

DHHS 

Dike 

Dilution 

Ventilation 

DOT Hazard 

Class 

Dry Chemical 

Edema 

A substance that reduces a bodily functional activity or 

"an instinctive desire, such as appetite, 

Used on or applied to the skin. 

Adverse effects resulting from skin exposure to a 
substance. Ordinarily used to denote effects in 

experimental animals. 

Inflammation of the skin. 

U.S. Department of Health and Human Services; 
created in 3980 to replace the Department of Health, 
Education, and Welfare (DHEW) as “parent” for NIOSH, 

Public Health Service, and other agencies related to 
health and safety. 

A barrier constructed to contro! or confine hazardous 
substances and prevent them from entering sewers, 
ditches, streams, or ‘other flowing waters. 

Air flow designed to dilute contaminants to acceptable 
levels. Also referred to as genera! ventilation or 
exhaust. See Genera} Exhaust. 

U.S. Department of Labor; includes the Occupational! 
Safety and Health Administration (OSHA). 

U.S. Department of Transportation; regulates 
transportation of chemicals and other substances, to aid 
in the protection of the public as well as fire, flaw 
enforcement, and other emergency response personnel, 

particutarty when transportation incidents occur 
involving hazardous materials. 

DOT requires that hazardous materials offered for 
shipment be labeled with the proper DOT hazard class. 
These cfasses include corrosive, flammable liquid, 

organic peroxide, ORM-E, poison B, etc. The DOT 
hazard class may not adequately describe al] the hazard 
properties of the material. A chart of the various 

DOT hazard classes can be found on the next page. 

A powdered fire extinguishing agent usually composed 
of sodium bicarbonate, potassium bicarbonate, etc. 

An abnormal accumulation of clear watery fiuid in the 
tissues. 
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DOT HAZARD CLASSES 
EXPLOSIVES 

Black on orange 

COMPRESSED GAS 

FUMMABLE GAS JOTLUUOUMLE GAS 

Black on red Black on green 

FLAMMABLE SOLID 

Black Tetters on red 
& white stripe 

POISONOUS MATERIAL 

poison 

Black on white 

CORROSIVE 
MATERIAL 

Black on white 

OXIDIZIMG MATERIAL 

Orble 

Black on yellow 

IRRITATING 
MATERIAL 

Red on white 

RADIDACTLVE MATERIAL 

Black on yellow (top) 

Black an white (bottom} 
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Environmental 
Toxicity 

EPA 

Epidemiology 

Evaporation Rate 

Exothermic 
Polymerization 

Explosive 

Information obtained as a_ result of conducting 
environmental testing designed to study the effects on 
aquatic and plant life. 

U.S. Environmental Protection Agency; Federal agency 
with environmental protection regulatory and enforce- 
ment authority. Administers Clean Air Act, Clean 

Water Act, FIFRA, RCRA, TSCA, other Federal 
environmental! faws. 

The science which deals with the study of disease in a 
general population. Determination of the incidence 
(rate of occurrence) and distribution of a particular 
disease (as by age, sex, or occupation) may provide 
information about the causes of the disease. 

The rate at which a particular material will vaporize 
(evaporate) when compared to the rate of vaporization 
of a known material. The evaporation rate can be 
useful in evaluating the health and fire hazards of a 
material. The known material is usually ethy!] ether 
with a vaporization rate designated as 1.0. 
Vaporization rates of other solvents or materials are 

then classified as: 

FAST evaporating if greater then 3.0. Examples: 
Methy! Ethy) Ketone (MEK) = 3.8, Acetone = 5.6, 
Hexane = 8.3. 

MEDIUM evaporating if 0.8 to 3.0. Examples: 190 
proof (95%) Ethy! Alcohol = 1.4, VM&P Naphtha 
1.4, MIBK = 1.6. 

SLOW evaporating if less than 0.8. Examples: Xylene 
0.6, Isobuty] Alcohol = 0.6, Norma! Butyl Alcohol 
0.4, Water = 0.3, Minera} Spirits = 0.1. 

A polymerization reaction that involves the production of 
heat. 

A chemical that causes a sudden, almost instantaneous 
release of pressure, gas, and heat when subjected to 
sudden shock, pressure, or high temperature. 
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Exposure 

Extinguishing 
Media 

Eye Protection 

flee 

FDA 

Federal! 
Register 

Fibrosis 

FIFRA 

Being actually subjected to a hazardous chemical in the 
course of employment through any route of entry 
(inhalation, ingestion, skin contact, or absorption, 
etc.). The Federal hazard communication standard also 
includes both accidental and possible exposures in its 
definition of exposure. 

The fire fighting substance to be used to control a 
material in the event of a fire. It is usually named by 
its generic mame, such as fog, foam, water, etc. 

Recommended safety glasses, chemical splash goggles, 
face shields, etc. to be utilized when handling a 
hazardous material. 

Fahrenheit; a scale for measuring temperature. On the 
Fahrenheit scale water boils at 212° and freezes at 
32°, 

Fibers per cubic centimeter of air. The concentration 
of asbestos in air is reported as fibers of asbestos per 
cubic centimeter of air. 

The U.S. Food and Drug Administration; under the 
Provisions of the Federal Food, Drug and Cosmetic 
Act, the FDA establishes requirements for the labeting 
of foods and drugs to protect consumers from 
misbranded, unwholesome, ineffective, and hazardous 
products. FDA also regulates materials for food 
contact service and the conditions under which such 
materials are approved. 

See FR. 

An abnormal thickening of fibrous connective tissue, 
usually in the lungs. 

Federal Insecticide, Fungicide, and Rodenticide Act; 
regulations administered by EPA under this Act require 
that certain useful poisons, such as chemical 
pesticides, sold to the public contain labels that carry 
health hazard warnings to protect users. 
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First Aid 

Flammability 
Limits 

Flammable 

Aerosol 

Flammable Gas 

Flammable 

Liquid 

Flammable 

Solid 

Flashback 

Flash Igaition 

Flash Point 

Emergency measures to be taken when a person is 
suffering from overexposure to a hazardous material, 
before regular medical help can be obtained. 

The range of gas or vapor concentration in the air that 
may ignite or exnlode if an ignition source is present. 

An aerosol that, when tested by the method described 
in 16 CFR, 1500.45, yields a flame projection 
exceeding 18 inches at full valve opening, or a 
flashback (a flame extending back to the valve) at any 
degree of valve opening. , 

(1) A gas that, at ambient temperature and pressure, 
forms a flammable mixture with air at a concentration 
of thirteen percent (13%) by volume or less; or (2) a 
gas that at ambient temperature and pressure, forms a 
range of flammable mixtures with air, wider that 
twelve percent (12%) by volume, regardless of the 
lower limit. 

Any liquid having a flashpoint below I00°F (37.8°C), 
except any mixture having components with flashpoints 
of 100°F (37.8°C) or higher, the total of which make 
up finety-nine percent (99%) or more of the total 
volume of the mixture. 

A solid, other than a blasting agent or explosive, 
as defined in 1910.109(a), that is liable to cause fire 
through friction, absorption of moisture, spontaneous 
chemical change, or retained heat from manufacturing 
processing, or which can be ignited readily and when 
ignited burns so vigorously and persistently as to create 
a serious hazard. 

Occurs when flame from a torch burns back into the 
tip, the torch, or the hose. It is often accompanied 
by a hissing or squealing sound with a smoky or sharp- 
pointed flame. 

See Flash Point. 

The temperature at which a liquid will give off enough 
flammable vapor to ignite if an ignition source is 
present. There are several flash point test methods, 
and flash points may vary for the same material 
depending on the method used, so the test method is 
indicated when the flash point is given (150° PMCC, 
200° TCC, etc.). 
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FR 

Fume 

General Exhaust 

g/kg 

Generic Name 

Gram 

Grounding 

Hand Protection 

- Hazardous -Material 

The conventional scientific designation for a material 
(water is H2O, sulfuric acid is H25O,, sulfur dioxide is 
SO, etc.). 

Federal Register. A daily publication of Federal 
department regulations that are promulgated under a 
particular law. 

Airborne dispersion consisting of minute solid particles 
arising from the heating of a solid body, such as lead. 
This heating is often accompanied by a chemical 
reaction, such as oxidation. 

A system for exhausting air containing contaminants 
from a general work area, usually accomplished via 

dilution. 

Gram; a metric unit of mass weight. One ounce U.S. 
is about 28 grams and one pound is 454 grams. One 
teaspoon of sugar weighs about 8 grams. 

Grams per kilogram; an expression of dose used in oral 
and dermal toxicology testing to indicate the grams of 
substance dosed per kilogram of animal body weight. 
Also see kg. 

A non-propriatary name for a material, 

See g. 

The procedure used to carry an electrical charge to 
ground through a conductive path. A typical ground 
may be connected directly to a conductive water pipe 
or to a grounding bus and ground rod. See Bonding. 

Specific type of gloves or other hand protection 
required to prevent harmful exposure to hazardous 
materials. 

- Any chemical which is a physical hazard or a health 
hazard. 
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Hazardous 
Decomposition 

Products 

Hazardous 

Ingredients 

Hazardous 

Polymerization 

Health Hazard 

Hematopoietic 
System 

Hepatotoxin 

[ARC 

Ignitable 

Impervious 

Any hazardous materials that may be produced in 
dangerous amounts if the materia! reacts with other 
agents, burns, or is exposed to other processes, such 
as welding. Examples of hazardous decomposition 
products formed when certain materials are heated 
include carbon monoxide and carbon dioxide. 

The hazardous substances that make up a mixture. 

Polymerization is a chemical reaction in which one 
or more small molecules combine to form Jarger 
molecules. A hazardous polymerization is such a 
reaction which takes place at a rate which releases 
large amounts of energy. If hazardous polymerization 
can occur with a given material, the MSDS usually will 
list conditions which could start the reaction; and since 

the material usually contains a polymerization inhibitor, 
the expected time period before the inhibitor is used 
up. 

A chemical for which there ts statistically significant 
evidence based on at least one study conducted in 
accordance with established scientific principles that 
acute or chronic health effects may occur in exposed 
employees. The term "health hazard" includes 
chemicals which are carcinogens, toxic or highly toxic 
agents, reproductive toxins, irritants, corrosives, 
sensitizers, hepatotoxins, nephrotoxins, neurotoxins, 
agents which act on the hematopoietic system, and 
agents which damage the Jungs, skin, eyes, or mucous 
membranes. 

The blood forming mechanism of the human body. 

A substance that causes injury to the liver. 

ae nnnnee J-------- 

International Agency for Research on Cancer. IARC 
publishes Monographs, a listing of potential carcinogens 

Capable of being set afire. 

A material that does not allow another substance to 

pass through or penetrate it. 
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' 
¢ 

Incompatible 

Ingestion 

Inhalation 

Inhibitor 

Insoluble 

Irritant 

Irritating 

kg 

Lacrimation 

LC 

Materials which could cause dangerous reactions from 
direct contact with one another are described as 
incompatible. 

The taking in of a substance through the mouth. 

The breathing in of a substance in the form of a gas, 
vapor, fume, mist, or dust. 

A chemical which is added to another substance to 

prevent an unwanted chemical change from occurring. 

Incapable of being dissolved in a fiquid. 

A substance which, by contact in sufficient concentration 

for a sufficient period of time, will cause an 
inflammatory response or reaction of the eye, skin, or 

respiratory system. The contact may be a single 
exposure or multiple exposures. Some primary irritants: 
chromic acid, nitric acid, sodium hydroxide, calcium 
chloride , amines, metallic salts, chlorinated 
hydrocarbons, ketones, alcohols. 

An irritating material, as defined by DOT, is a liquid or 
solid substance which, upon contact with fire or when 
exposed to air, gives off dangerous or intensely 
irritating fumes (not including poisonous materials). 
See Poison, Class A and Poison, Ciass B. 

Kilogram; a metric unit of weight, about 2.2 U.S. 

pounds. Also see g/kg, g, and mg. 

Liter; a metric unit of capacity. A liter ts about the 
same as one (f) quart. 

Secretion and discharge of tears. 

Lethal concentration; a concentration of a substance 

being tested which will kill a test animal. 
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LC50 

LD 

LDso 

LEL 

LFL 

Liter 

Local Exhaust 

Malaise 

Lethal concentration 509; the concentration of a 

material in air which, on the basis of laboratory tests, 

is expected to kill 50% of a group of test animals when 

adininistered as a single exposure (usually 1 or & 

hours). The LC5oQ is expressed as parts of material 

per million parts of air, by volume (ppm) for gases and 

vapors, or aS micrograms of material per liter of air 

(ug/L)_or milligrams of material per cubic meter of air 

(mg/m3) for dusts and mists, as well as for gases and 

vapors. 

Lethal dose; a concentration of a substance being 

tested which will kill a test animal. 

Lethal dose 59; a single dose of a material which on 

the basis of laboratory tests is expected to kill 50% of 

a group of test animals. The LD5q dose is usually 

expressed as milligrams or . grams of material per 

kilogram of animal body weight (mg/kg or g/kg). If a 

material has a low LDsq> then only a very small 

amount is needed to cause an adverse effect and that 

substance would be considered highly toxic. Generally, 

substances with low LDs5gs have high toxicity and vice 

versa. 

Lower explosive limit or lower flammable limit of a 

vapor or gas; the lowest concentration (lowest 

percentage of the substance in air) that will produce a 

flash of fire when an ignition source (heat, arc, or 

flame) is present. At concentrations lower than the 

LEL, the mixture is too "lean" to burn. Also see 

UEL. 

Lower flammable limit. See LEL. 

See L. 

A system for capturing and exhausting contaminants 

from the air at the point where the contaminants are 

produced (welding, grinding, sanding, other processes 

or operations). 

Meter; a unit of length in the metric system. One 

meter is about 39 inches. 

Cubic meter; a metric measure of volume, about 35.3 

cubic feet or 1.3 cubic yards. 

A feeling of general discomfort, distress, or uneasiness, 

an out-of-sorts feeling. 
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Mechanical 

Filter 
Respirator 

Mechanical! 

Ventilation 

Melting point 

Meter 

mg 

mg/kg 

mg/m? 

Micron 

Mist 

Mixture 

mL 

mmHg 

Molecular Weight 

A respirator used to protect against airborne particulate 

matter like dusts, mists, metal fume, and smoke. 
Mechanica! filter respirators do not provide protection 
against gases, vapors, or oxygen deficient atmospheres. 

A powered device, such as a motor-driven fan or vacuum 
hose attachment, for exhausting contaminants from a 
_workplace, vessel, or enclosure. 

The temperature at which a solid substance changes to a 
liquid state. For mixtures, the melting range 
may be given. 

See M. 

Milligram; a metric unit of weight. There are 1,000 
milligrams in one gram (g) of a substance. One gram 
is equivalent to almost 4/100th of an ounce. 

Milligrams per kilogram; an expression of toxicological 
dose. See g/kg. 

Milligrams per cubic meter; a unit used to express 
concentrations of dusts, gases, fumes, or mists in air. 

Micrometer; a unit of length equal to one millionth of 
a meter. A micron is approximately 1/25000 of an 
inch. 

Suspended liquid droplets generated by condensation 
from the gaseous to the liquid state, or by breaking up 
a fiquid into a dispersed state, such as splashing, 
foaming or atomizing. Mist is formed when a finely 
divided liquid is suspended in air. 

Any combination of two or more chemicals if the 
combination is not, in whole or part, the result of a 
chemical! reaction. 

Milliliter; a metric unit of capacity, equal in volume 

to one cubic centimeter (cc), or about 1/16 of a cubic 
inch. There are 1,000 milliliters in one liter (L). 

Millimeters (mm) of mercury (Hg); a umit of 
measurement for low pressures or partial vacuums. 

Weight (mass) of a molecule based on the sum of the 

atomic weights of the atoms that make up the 

molecule. 
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mppcf 

MSHA 

Mutagen 

Narcosis 

Natural 
Ventilation 

Nausea 

NCI 

Nephrotoxin 

Neurotoxin 

Neutralize 

NFPA 

Million particles per cubic foot; a unit foc measuring 

particles of a substance suspended in air. Exposure 

limits for mineral dusts (silica, graphite, Portland 

cement, nuisance dusts, and others), formerly 

expressed as mppcf, are now more common!y quoted in 

mg/m. 

The Mining Safety and Health Administrazion of the 

U.S. Department of the Interior; Federal agency with 

safety and health regulatory and = enforcement 

authorities for the mining industry. 

A material that alters a cell's genetic infozmation and 

may lead to undesirable inherited conditions. 

eo ee ee ee 

A state of stupor, unconsciousness, of arrested activity 

produced by the influence of narcotics or other 

chemicals. 

Air movement caused by wind, temperature difference, 

or other non-mechanical factors. 

Tendency to vomit, feeling of sickness at the stomach. 

National Cancer Institute. A component of the 

National Institutes of Health which stucies cancer 

causes and prevention as well as diagnosis, treatment, 

and rehabilitation of cancer patients. 

A substance that causes injury to the kidneys. 

A materia) that affects the nerve cells and —zy produce 

emotional or behavioral abnormalities. 

To eliminate potential hazards by inactiveczing strong 

acids, caustics, and oxidizers. For examp!£, acids can 

be neutralized by adding an appropriate emount of 

caustic substance to the spill. 

National Fire Protection Association; an =-<zernationa! 

voluntary membership organization to pror2te/improve 

fire protection and prevention and establis- safeguards 

against loss of life and property by fire. Sest known 

on the industrial scene for the National Fre Codes - 

16 volumes of codes, standards, ~ecommended 

practices, and manuals developed (and periodically 

updated) by 
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NIOSH 

Nonflammable 

Non Sparking 
Tools 

Odor 

Odor Threshold 

Olfactory 

Oral 

NFPA technical committees. Among these is NFPA 
704M, the code for showing hazards of materials using 
the familiar diamond-shaped fabel or pljacard with 
appropriate numbers or symbols. The brief explanation 
on the next page illustrates the NFPA principle of 
using scales of 0 to & (low to high) to classify 
material hazard. 

National Institute for Occupational Safety and Health 
of the Public Health Service, U.S. Department of 
Health and Human Services (DHHS); Federal agency 
which recommends occupational exposure limits for 
various substances and assists OSHA and MSHA in 
Occupational safety and health investigations and 
research. 

Not easily ignited, or if ignited, not burning rapidly. 

Tools made from beryllium - copper or aluminum - 
bronze greatly reduce the possibility of igniting dusts, 
gases, or flammable vapors. Although these tools may 
emit some sparks when striking metal, the sparks have 
a low heat content and are not likely to ignite most 
flammable liquids. 

National Response Center; a notification center in the 

Coast Guard Building in Washington, DC, U.S., with 
a toll-free telephone number (1-800-924-8862) which 
must be called when significant oil or chemical spills or 
other environmentally related accidents occur. 

National Toxicology Program. The NTP publishes an 
Annual Report on Carcinogens, a listing of potential 
carcinogens. 

A description of the smell of the substance. 

The lowest concentration of a substance's vapor, in air, 
that can be smelled. 

Relating to the sense of smell. The olfactory organ in 
the nasal cavity is the sensing element that detects 
odors and transmits information to the brain through 
the olfactory nerves. 

Used in or taken into the body through the mouth. 
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‘Ys 
Health Hazard 

COMMON MSDS TERMS 

Fire Hazard (Red) 

- Will not burn 

f
w
 
N
=
 
©
 

t 

Burns readily at 

(Blue) 

°
 

' 

Ordinary combustible 

hazards in a fire 

Ssightty hazardous 

Hazardous 

Extreme danger 

Deadly 

Specific Hazard 

t -~ Unstable if heated 

2 = Violent chemical 

change 

- Will ignite if preheated 
Will ignite if moderately heated 

- Will ignite at most ambient conditions 
ambient conditions 

Reactivity (Yellow) 

0 - Stable and not 

reactive with water 

3 ~ Shock and heat may 

i 3 detonate 

ae 4 ~ May detonate 

(White) 

OX 

ACID 

ALK 

COR 
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Oxidizer 

Acid 

Alkali 

Corrosive 

Use No Water 

Radiation Hazard 
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Oral Toxicity 

Organic Peroxide 

OSHA 

Overexposure 

Oxidizer 

PEL 

% Volatile 

pH 

Adverse effects resulting from taking a substance into 
the body via the mouth. Ordinarily used to denote 
effects in experimental animals. 

An organic compound that contains the bivalent 
-0-0-structure and which may be considered to be a 

structural derivative of hydrogen peroxide where one or 
both of the hydrogen atoms has been replaced by an 
organic radical. Some organic peroxides are highly 
unstable, and may decompose with explosive force. 

“Occupational Safety and Health Administration of the 
U.S. Department of Labor; Federal agency with safety 
and health regulatory and enforcement authorities for 
most U.S. industry and business. 

Exposure to a hazardous materia! beyond the allowable 
exposure levels. 

A chemical other than a blasting agent or explosive as 
defined in 29CFR 1910.109(a) that initiates or 
promotes combustion in other materials, thereby causing 
fire either of itself or through the release of oxygen or 
other gases. Chlorate (CLO3), permanganate (MnQOy) , 

and nitrate (NO3) compounds are examples of oxiders; 
note that all contain oxygen (O). 

Permissible exposure limit; the legally enforced 
exposure limit for a substance established by OSHA 
regulatory authority. The PEL indicates the permissible 

concentration of air contaminants to which nearly all 
workers may be repeatedly exposed eight (8) hours a 
day, forty (40) hours a week, over a working lifetime 
(30 years) without adverse health effects. 

Percent volatile by volume; the percentage of a liquid 
or solid (by volume) that will evaporate at an ambient 
temperature of 70°F (unless some other temperature is 
Stated). Examples: butane, gasoline, and paint 
thinner (mineral spirits) are 100% volatile; their 
individual evaporation rates vary, but ovec a period of 
time each will evaporate completely. 

The symbol relating the hydrogen ion (H™) 
concentration to that of a given standard solution. A 

pH of 7 is neutral. Numbers increasing from 7 to 14 
indicate greater alkalinity. Numbers decreasing from 7 

to 0 indicate greater acidity. 
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Physical Hazard 

PMCC 

Pneumoconiosis 

Poison, Class A 

Poison, Class B 

Polymerization 

ppb 

ppm 

A chemical for which there is scientifically valid 
evidence that it is a combustible liquid, a compressed 
gas, explosive, flammable, an organic peroxide, an 

oxidizer, pyrophoric, unstable (reactive) or water- 
reactive. 

Pensky-Martens Closed Cup; a flash point test 

method. 

A condition of the lung in which there is permanent 
deposition of particulate matter and the tissue reaction 
to its presence. It may range from relatively harmless 
forms of iron oxide deposition to destructive forms of 
silicosis. 

A DOT hazard class for extremely dangerous poisons, 
that is, poisonous gases or liquids of such nature that 
a very smali amount of the gas, or vapor of the liquid, 
mixed with air is dangerous to life. Some examples; 
phosgene, cyanogen, hydrocyanic acid, nitrogen 
peroxide. 

A ODOT hazard class for liquid, solid, paste, or semi- 
solid substances - other than Class A poisons or 
irritating materials - which are known (or presumed on 
the basis of animal tests} to be so toxic to man as to 
afford a hazard to health during transportation. Some 
examoles: arsenic, beryllium chloride, cyanide, mercuric 
oxide, 

See Hazardous Polymerization. 

Parts per billions; a unit for measuring the concentration 
of a gas or vapor in air - parts (by volume) of the 
gas or vapor in a billion parts of air. Usually used to 
express measurements of extremely low concentrations 
of unusually toxic gases or vapors. Also used to 
indicate the concentration of a particular substance in 
a liquid or solid, For example, one part per billion is 
analogous to one second every 32 years, or one penny 
out of $10,000,000. 

Parts per million; a unit for measuring the 
concentration of a gas or vapor in air - parts (by 
volume) of the gas or vapor in a million parts of air. 
Also used to indicate the concentration of a particular 
substance in a Jiquid or solid. For example, one part 
per milion is analogous to one inch in sixteen miles, 
one minute every two years, or one penny out of 

$10,000. 
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psi 

Pulmonary 

Pulmonary Edema 

Pyrophoric 

Reaction 

Reactive 

Reactivity 

Reducing Agent 

Reproductive 
Toxin 

Respiratory 
Protection 

Pounds per square inch; for MSDS purposes, a unit for 
measuring the pressure a material exerts on the walls 
of a confining vessel or enclosure. For technical 

accuracy, pressure must be expressed as psig (pounds 
per square inch gauge) or psia (pounds per square inch 
absolute; that is, gauge pressure plus sea _ level 
atmospheric pressure, of psig plus about 14.7 pounds 
per. square inch). Also see mmHg. 

Relating to, or associated with, the lungs. 

Fluid in the lungs. 

A chemical that will ignite spontaneously in air at a 
temperature of 130°F (54.4C) or below. 

A chemical transformation or change; the interaction of 

two or more substances to form new substances. 

See Unstable. 

A description of the tendency of a substance to undergo 
chemical reaction with the release of energy. 

Undesirable effects - such as pressure buildup, 

temperature increase, formation of noxious, toxic, or 
corrosive by-products - may occur because of the 
reactivity of a substance to heating, burning, direct 

contact with other materials or other conditions in use 

or in storage. 

In a reduction reaction (which always occurs 

simultaneously with an oxidation reaction) the reducing 
agent is the chemical or substance which (1) combines 
with oxygen or (2) loses electrons to the reaction. 

Substances that affect either male or female 
reproductive systems and may impair the ability to have 
children. 

Devices that will protect the wearer's respiratory 
system from overexposure by inhalation to airborne 
contaminants. Respiratory protection is used when a 
worker must work in an area where he/she might be 
exposed to concentrations in excess of the allowable 
exposure limit. 
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TR ae 

Respiratory 
System 

RCRA 

Routes of 

Entry 

SCBA 

Self-Contained 
Breathing 
Apparatus 

Self -Ignition 

Sensitizer 

SETA 

Silicosis 

*Skin* 

The breathing system; includes the lungs and air 
passages (trachea or “windpipe", larynx, mouth, and 

nose) to the air outside the body, plus the associated 
nervous and circulatory supply. 

Resource Conservation and Recovery Act; Federal 

environmental legislation, administered by EPA, aimed 
at controlling the generation, treating, storage, 
transportation, and disposaf of hazardous wastes. 

The means by which material may gain access to the 
body, for example, inhalation, ingestion, and skin 
contact. 

See Self-Contained Breathing Apparatus. 

A respiratory protection device that consists of 
a supply or a means of respirable air, oxygen, of 
oxygen generating material, carried by the wearer. 

See Auto-Ignition Temperature. 

A substance which, on first exposure, causes little or no 
reaction in man or test animals but which, on repeated 
exposure, may cause a marked response not necessarily 
limited to the contact site. Skin sensitization is the 
most common form of sensitization in the industrial 
setting, although respiratory sensitization to a few 
chemicals is also known to occur. Examples of 
sensitizers include poison ivy, pollen, and some 
isocyanates and epoxy resin hardeners. 

Setaflash Closed Tester; a flash point test method. 

A disease of the lungs caused by the inhalation of silica 
dust. 

A notation, sometimes used with PEL or TLV exposure 
data; indicates that the stated substance may be 

absorbed by the skin, mucous membranes, and eyes 
-either airborne or by direct cantact - and that this 

additional exposure should be considered part 
of the total exposure. 
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Skin Absorption 

Skin Sensitizer 

Skin Toxicity 

Solubility in 
Water 

Solvent 

Sorbents 

Special Fire 
Fighting 
Procedures 

Species 

Specific Gravity 

Ability of some hazardous chemicals to pass directly 
through the skin and enter the bloodstream. 

See Sensitizer. 

See Dermal Toxicity. 

A term expressing the percentage of a material (by 
weight) that will dissolve in water at ambient tem- 
perature. Solubility information can be useful in 
determining spill cleanup methods and fire-extinguishing 
agents and methods for a material. Terms used to 
express solubility are: 

negtigidle Less than 0.1 percent 
slight 0.1 to 1.0 percent 
moderate 1 to 10 percent 
appreciable more than 10 percent 
complete soluble in all proportions 

A substance, usually a liquid, in which other substances 

are dissolved. The most common solvent is water. 

Non-reactive materials used to clean up chemical spills. 
Examples: clay and vermiculite. 

Special procedures and/or personal protective 
equipment that is necessary when a _ particular 
substance is involved in a fire. 

A biological type; on MSDSs, species refers to the test 
animals ~ usually rats, mice, or rabbits -which were 
used to obtain the toxicity test data reported. 

The weight of a material compared to the weight of an 
equa! volume of water; an expression of the density (or 

heaviness) of the materiaf. Example: if a volume of 
a material weighs 8 pounds, and an equal volume of 
water weighs 10 pounds, the material is said to have a 
specific gravity of 0.8. 

8 lbs = 90.8 
10 Ibs 
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Spill or Leak 
Procedures 

Splash Proof 
Goggles 

Spontaneously 
Combustible 

Stability 

STEL 

Superfund 

Supplied Air 
Respirators 

Synonym 

Systemic Poison 

Systemic Toxicity 

Insoluble materials with specific gravity of less than 
4.0 will float in (or on} water. Insoluble materials 
with specific gravity greater than 1.0 will sink (or go 
to the bottom) in water. Most (but not. ail) 
flammable liquids have specific gravity less than 1.0 
and, if not soluble, will float on water - an important 

consideration for fire suppression and spil) clean-up. 

The methods, equipment, and precautions that should be 
used to control or clean up a leak or spill, 

Eye protection made of a non-corrosive materia} 
that fits snugly against the face, and has indirect 
ventilation ports. 

A material that ignites as a result of retained 
heat from processing, or which will oxidize to generate 
heat and ignite, or which absorbs moisture to generate 
heat and ignite. 

An expression of the ability of a material to remain 
unchanged. For MSDS purposes, a material is stable if 
it remains in the same form under expected and 
reasonable conditions of storage or use. Conditions 
which may cause instability (dangerous change) are 
stated ~- examples, temperatures above 150°F, shock 
from dropping. 

Short term exposure limit; ACGIH terminology. See 
TLY. 

See CERCLA. 

Air fine respirators or self-contained breathing 
apparatus. 

Another name or names by which a material is known. 
Methyl] alcohol, for example, its also known as 

methanol, or wood alcohol. 

A poison which spreads throughout the body, affecting 
all body systems and organs. Its adverse effect is not 
localized in one spot or area. 

Adverse effects caused by a substance which affects the 
body in a general rather than local manner. 
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Target Organ 
Toxin 

Fcc 

Teratogen 

TLV 

To? 

Toxic Substance 

Toxicity 

Trade Name 

A toxic substance that attacks a specific organ of 
the body. For example, overexposure to carbon 

tetrachloride can cause liver damage. 

Tag (Tagliabue) Closed Cup; a _ flash point test 
method. 

A substance or agent to which exposure of a pregnant 
female can result in malformations in the fetus. An 
example is thalidomide. 

Threshold Limit Value; a term used by ACGIH to 
express the airborne concentration of a material to 
which nearly all persons can be exposed day after day, 
without adverse effects. ACGIH expresses TLYVs in 
three ways: 

TLV-TWA: the allowable Time Weighted Average 
concentration for a normal &-hour work day or 
&0-hour work week. 

TLV-STEL: the Short-Term Exposure Limit, or 
maximum concentration for a continuous [5-minute 
exposure period (maximum of four such periods per 
day, with at Jeast 60 minutes between exposure 
periods, and provided that the daily TLV-TWA is 
not exceeded). 

TLV-C: the Ceiling limit - the concentration that 
should not be exceeded even instantaneously. 

Also see "Skin". 

TAG Open Cup; a flash point test method. 

Any substance which can cause acute or chronic injury 

to the human body, or which is suspected of being able 
to cause diseases or injury under some conditions. 

The sum of adverse effects resulting from exposure to a 
material, generally by the mouth, skin, or respiratory 

tract. 

The trademark name or commercial trade name for a 

material. 
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Trade Secret 

TSCA 

TWA 

VEL 

UFL 

UN Number 

Unstable 

Unusual Fire 
and Explosion 
Hazards 

Any confidential formula pattern, process, device, 

information or compilation of information (including 

chemical name or other unique chemical identifier) that 

is used in an employer's business, and that gives the 

employer an opportunity to obtain an advantage over 

competitors who do not know or use it. 

Toxic Substances Control Act; Federal environmental 

legislation, administered by EPA, for regulating the 

manufacture, handling, and use of materials classified 

as "toxic substances”. 

Time weighted average exposure; ACGIH terminology. 

See TLY. 

Upper explosive limit or upper flammable limit of a 

vapor or gas; the highest concentration (highest 

percentage of the substance in air) that will produce a 

flash of fire when an ignition source (heat, arc, or 

flame) is present. At higher concentrations, the 

mixture is too "rich" to burn. Also see LEL. 

See UEL. 

A registry number assigned to dangerous commonly 

catried goods by the United Nations Committee of 

Experts on the Transport of Dangerous Goods. This UN 

number is required in shipping documentation and on 

packaging as part of the DOT regulations for shipping 

hazardous materials. 

A chemical which in the pure state, or as produced or 

transported, will vigorously polymerize, decompose, 

condense, or will become self-reactive under conditions 

of shock, pressure, or temperature. These chemicals 

are also referred to as reactive. 

Hazards that might occur as a result of overheating or 

burning a specific material. These include chemical 

reactions or changes in chemical composition or any 

specia] hazards involved in extinguishing the burning 

material. 
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USDA 

Yapor 

Vapor Density 

Vapor Pressure 

Ventilation 

U.S. Department of Agriculture; prior to 1971, USDA 
performed tests and issued approvals on respirators for 
use with pesticides. In 1971, the Bureau of Mines 
took over the pesticide respirator testing/approval 
functions - procedures later delegated to the Testing 
and Certification Branch (TCB) of NIOSH. 

The gaseous form a solid or liquid substance as it 
evaporates. 

The weight of a vapor or gas compared to the weight 
of an equal volume of air; an expression of the density 
of the vapor or gas. Materials lighter than air have 
vapor densities less than 1.0 (examples: acetylene, 
methane, hydrogen). Materials heavier than air 
(examples: propane, hydrogen sulfide, ethane, butane, 

chlorine, sulfur dioxide) have vapor densities greater 
than 1.0. All vapors and gases will mix with air, but 
the lighter materials will tend to rise and dissipate 
(unless confined). Heavier vapors and gases are likely 
to concentrate in low places - along or under floors, 
in sumps, sewers and manholes, in trenches and ditches 
- where they may create fire or health hazards. 

The pressure exerted by a saturated vapor above its 
own liquid in a closed container. When quality control 
tests are performed on products the test temperature is 
usually 100°F and the vapor pressure is expressed as 
pounds per square inch (psig or psia) - but vapor 
pressures reported on MSDSs are in millimeters of 
mercury (mmHg) at 68°F (20°C), _ unless stated 
otherwise. Three facts are important to remember: 

1. Vapor pressure of a substance at 100°F will always 
be higher than the vapor pressure of the substance at 
68°F (20°C). 

2. Vapor pressures reported on MSDSs in mmHg are 
usually very low pressures; 760 mmHg is equivalent to 
14.7 pounds per square inch. 

3. The lower the boiling point of a substance, the 
higher its vapor pressure. 

Circulating fresh air to replace contaminated air. 
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Vermiculite 

Volatility 

Viscosity 

Waste Disposal 
Methods 

Water-Reactive 

An expanded mica (hydrated magnesium-aluminum-iron 

silicate) used as sorbent for spill control and clean-up. 

A measure of how quickly a substance forms a vapor at 

ordinary temperatures. 

The tendency of a fluid to resist internal flow without 

regard to its density. 

Proper disposal methods for contaminated material, 

recovered Jiquids or solids, and their containers. 

A chemical that reacts with water to release a gas 

that is either flammable or presents a health hazard. 
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8-190 
31:4501 

OCCUPATIONAL SAFETY AND HEALTH STANDARDS 

SLBPART C—GENERAL SAFETY AND HEALTH PROVISIONS 

(Code of Federal Regulations, Title 29, Chapter XVIf, Part 1910, 43 FR 31619, 

July 19, 1978; republished at 43 FR 31329, July 21, 1978; amended by 45 FR 35212,May, 

23, 1980; corrected by 45 FR 54333, August 15, 1980) 

Subpart C—Generai Safety and Heatth 
Provisions 

$1910.20 Access to employee exposure 
and medical records. 

(Editor's mote: The Occupational Safety 
and Health Administration February 1, 
1983 (48 FR 6332) extended a partial 
siay for the Mavor and fragrance indus- 
ries of 29 CFR 1910.20 on access to 
employee exposure and medical records. 

The partial stay was extended from Feb- 
tuary 15. 1983. to August 1, 5983, to 
allow OSHA to consider issues presented 
by the affected industries during current 
tulemaking on revising the rule. OSHA 
August 12, 1983 (48 FR 36576) further 
extended the stay from August 3, 1983 to 
February t. 1984 10 continue considering 
the above mentioned issues. 

[1910 20¢a) corrected by 45 FR $4333, 
August 18. 1980} 

(a} Purpose. The purpose of this 
s-ctiun 15 to provide employees and 
thesr designated representatives a right 
of access ta relevant exposure and 
medical records, and to provide 
teptesentati es of the Ass‘stant 
Sectehiry ar ght of access to these 
recurs in order tu fulfill responsibil.ties 
urder the Occupstional Safety and 
Health Act. Access by employees, their 
representatives, and the Assistant 
Secretary is necessary to yreld both 
shiect and indirect improvements in the 
detechun. treatment, end prevention of 
occupational disease. Each employer ie 
respocatble fur assuring compliance 
with Ibis section, but the sctivities 

med:cal records provisions can be 
catried out, on behalf of the employer. 
by the physician or other health care 
personnel in charge of employee 
medical records. Except as expressly 
provided, nothing in this section is 
intended ty affect existing legal and 
ethical ubligations concerning the 
maintenance and confidentalsty of 
employee medical information. the duty 
to disclose information to a patient/ 
employee or any other aspect of the 
medica)-care relationship, or affect 
existing legal obligations concerning the 
protection of trade secret information. 

(b) Scupe gad opplicatiun. (1) This 
section applies to each general industry, 
maritime, and construction employ er 
who makes, maintains. contracts for, or 
has access to employee exposure or 
medical records. or analyses thereof. 
pertaining to employees exposed to 
toxic substances or harmful physical 
agents. 

(2) This section applies to all 
employee exposure and medical records. 
and analyses thereof. of employees 
exposed to toxic substances or harmiyl 
physical egents, whether or not the 
records are related to specific 
occupational safety and health 
standards. 

13) This section applies tu all 
employee exposure and medical records. 
and analyses thereof. made or 
maintained in any manner. including on 
an in-house or contractual (e.g.. fee-for- 
service) basis. Each employer shall 
soesure that the preservation and access 
requirements of this section are 
complied with regardless of the manner 
in which records ere made or 

{c} Definitions. (1} “Access” means 
the right and opportunity lo examine 
and copy. “4 

{2} “Analysis using exposure or 
medica! records” means any 
compilation of data. or any research, 
statistical or other study based at least 
in part on information collected from 
individual employee exposure oc 
medica) records or Information collected 
from health insurance claims records, 
provided that either the analysis has 
been reported to the employer or no 
further work is currently being done by 
the person responsible for preparing the 
analysis. 

(3} “Designated representative” 
means any individual or organization to 
whom an employee gives wrilfen 
authorization to excrcise a ight of 
access. For the pufposes of access !o 
employee exposure records and 
analyses using expusure or medical 
records, a recognized or certified 
collective bargaining agent shal! be 
treated aulomatically as a designated 
representalive without regard to written 
employee authorization. 

(4) “Employee” means a current 
employee. a forrier employee. or un 
employee being assigned or transferred 
to work where tere will be exposure to 
toxic substances or harmful physical 
agents. In the case of a deceased or 
legally incapacitated employee. the 
employee's legal representative may 
directly exercise all the employee's 
rights under this section. 

(5} “Employee exposure record” 
means 6 record containing any of the 

invulved in cumplying with the access ta maintained. following kinds of information 

Sec. 1910.20(c} (533 
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31:4502 
REFERENCE FILE 

cuncerning employee capusure to loxic 
substences or harmful physical sgents: 

{i] environmental (workplace) 
monvoring or peaburing. including 
personal. ares, grab. wipe. or other forn 
of sampling, a6 well as related collection 
and unalytical methodologies. 
calculations. end other background date 
relevant fo interpretation of the results 
obtained: 

Gi} biological monitoring results which 
directly asscss the absorption of & 
substance or agent by body systems 
(e.g. the level of a chentical in the blood. 
urine, breath. hair, fingernails. etc.) but 
not inctuding results which assess the 
biologica) effect of a substance or agent. 

(iii] materia! safety data sheets: or 
{iv} in the absence of the above. any 

other record which reveals the identity 
{e.g.. chemical, common, or trade name} 
of a toxic substance or harmful physical 
agent. 

(8){i) "Employee medical record” 
means a record conceming the health 
status of an employee which is nvade or 
maintained by a physician, nurse. or 
other health care personnel, or 
technician, including: 

(A) medical and employment 
questionnaires or histories (including 
job description and occupational 
exposures). 

{B) the results of medical 
examinstions (pre-employment. pre- 
assignment, periodic, or episodic) and 
laboratory teste (including X-ray 
examinations and ell bivlogical 
monitoring), 

{C) medical opinions, diugnoses. 
progress notes. and recommendations. 

{D) descriptions of treatments and 
prescriptions, and 

{E) employee medical complaints. 
(ii) “Employee medica! record” does 

not include the following: 
(A) physical specimens (¢.g.. blood or 

urine samples) which are reulinely 
discarded as a part of normal medical 
practice. and are-not required to be 
maintained by other legal requirements. 

(B} records concerning health 
insurance claims if maintained 
separately from the employer's medical 
program and its records. and not 
accessible to the employer by employee 
name or other direct personal identifier 
(e.g., social security number. payroll 
number, etc.]. or 

(C) records concerning voluntary 
employee assistance programs (alcohol. 
drug abuse, or persona! counseling 
programs) if maintained separately from 
the employer's medical program and its 
records. 

{7} “Employer” means a current 
emplover. a former employer. or a 
successor employer. 

(3) “Exposure” or “exposed” means 
that un employee is subjected 10 a toxic 
sclistance or barmful physical agent in 
the course of employment through any 
route of entry (inhalation, ingestion. skin 
contact or absorption, etc.}. and includes 
past exposure and potenual (e.g. 
accidental or pessible) exposure, but 
does not include situations where the 
employer can demonstrate that the toxic 
substance or harmful physice! agent is 
not used. bandied, stored. generated. or 
present in the workplace in any manner 
difjerent from typica) non-occupational 
situations. 

(9} “Record” means any item, 
collection. or grouping of information 
regardless of the form or process by 
which it is maintained (e.g.. paper 
document, microfiche, microfilm. X-ray 
film, or automated data processing). 

(10} “Specific written consent” (i) 
means 8 written authorization 
containing the following: 

{A) the name and signature of the 
employee authorizing the release of 
medical information, 

(B} the date of the written 
authorization 

{C} the name of the individual or 
organization that is authorized to 
release the medical information. 

(D) the name of the designated 
representative (individual or 
organization) that is authorized to 
seceive the released information, 

(E) 8 general description of the 
medical information that is authorized 
to be released. 

{F) a general description of the 
purpose for the release of the medical 
information, and 

{G} a date or condition upon which 
the written authorization will expire (if - 
Jess than one yeer). 

(ti) A written authorization docs not 
opesate to suthorize the release of 
medical information not in existence on 
ILe date of written authorization. unless 
Ibis is expressly authorized, and does 
nut operute for more than one year from 
the date of written authorization. 

(iti) A written euthorization may be 
revoked in writing prospectively at any 
time. 

(11) “Toxic substance or harmful 
physical agent” means any chemical 
substance, biological agent (bacteria. 
virus, fungus, etc.), or physical stresa 
(nuise. heat, cold. vibration, repetitive 
rullon. ionizing and non-jonizing 
radiation, hypo- or hyperbaric pressure, 
ttc } which: 

(i} is regulated by any Federal law or 
rule due to a hazard to health. 

(ii) is listed ip the Lstes1 printed 
edition of the National Institute for 
Occupational Safety end Health 
{iS1QSH} Registry of Toxic Effects of 

Oceuporonal Safety & Heolth Reporte: 

UCC 002436 

Chemica! Substances (RTECS} (Sr 
Appendin B). 

(tii) has yielded positive evidence of 
an acute or chronic health hazard in 
human. animal, or othe: biological 
tepling conducted by, or known to, the 
employer. or 

{iv} has s material safety date shee 
available to the employer indicating thal 
the material may pose a hazard to 
human health. 

{d} Preservation of records. (1) Unless 
2 specific occupational safety and 
health standard provides a dificrent 
period of time. each employer shall 
assure the preservation and retention of 
records as follows: 

{i} Employee medical records Each 
employee medical record shall! be 
preserved and maintained for a! fezs! 
the duration of employment plus thirty 
(30) years, except that health insurance 
claims records maintained separately 
from the employer's medical program 
and its records need not be retained for 
any specified period: 

(ii) Employee exposure records. Exch 
employee exposure record shall be 
preserved and maintained for at least 
thirly (30) years. except that: 

(A) Background data to envirunmenis) 
{workplace} monitoring or measuring. 
such as laboratory reports and 
worksheets, need only be retained for 
one (1) year so long as the sampling 
results, the collectian methodology 
{sampling plan). a description of the 
analytical and mathematical methods 
used, and s summary of other 
background data relevant to 
interpretation of the results obtained, 
are retained for at least thirty (30) years: 
an 
{1920.20(.d iC LIGA corrected by 45 
FR 54333, August 15, 1980] 

{B}) Materiel safety data sheets and 
paragraph {c)}(5){iv} records concerning 
the identity of a substance or agent necd 
not be retained for any specified period 
as long as some record of the identity 
(chemical name if known} of the 
substance or agent, where it was used, 
and when it was used is retained for at 
least thirty (30) years; and 

(iii) Analynes using exposure or 
medicoi records. Each analysis using 
exposure or medical records shal! be 
preserved and maintained for at least 
thirty (30} years. 

{2} Nothing in this section is intended 
to mandate the form, manners, of process 
by which an esnployer preserves @ 
record so fot.g as the information 
contained in the record ts preserved und 
retrievable, except that X-tay films shall 
be preserved in their original stste. 

(ce) Access to records. (1} Genero! (?} 
Whenever an employee or designated 
representative requests access to @ 
record, the employer shall assure that 

access is provided in a reasonable time. 

[Sec. 1910.20(0)( 111} 
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place, and manner. but in no event later 
than fifteen (15] days after the request 
for access is made. 

(it) Whenever an employee or 

designated representative requests a 

copy of a record. the employer shall, 
within the period of time previously 
specified, assure that either. 

{A) a copy of the record is provided 
without cost fo the employee or 
representative, 

(Bj the necessary mechanical copying 
facilities (e.g., photocopying} are made 

available without cost to the employee 
or representative for copying the record, 
or 

(C} the record is loaned to the 
employee or representative for a 

- reasonable time to enable a copy to be 
made. 

(iii) Whenever a record has been 
previously provided without cost to an 
employee or designated representative, 
the employer may charge reasonable, 

non-discriminatory administrative costs 
(i.e., search and copying expenses but 

not including overhead expenses) for a 

request by the employee or designated 

representative for sdditional copies of 
the record, except that 

(A) An employer shall not charge for 

an initial request for a copy of new 
information that haa been added toa 
record which was previously provided; 
an 

{B) An employer shail not charge for 
an initial request by @ recognized or 
certified collective bargaining agent for 
a copy of an employee exposure record 
or an analysis using exposure or 
medical records. 

(iv) Nothing fn this section is intended 
to preclude employees and collective 
bargaining agents from collectively 
bargaining to obtain access to 
information in addition to that available 
under this section. 

(2) Emplo vee and designated 
representat.ve access. (i) Employee 
exposure records. Each employer shalt, 
upon request. assure the access of each 
employee and designated representative 
lo employee exposure records relevant 
to the employee. For the purpose of this 
section, exposure records relevant to the 
employee consist of: 

(A} records of the employee's past or 
present exposure to toxic substances or 
harmful physical agents, 

(B} exposure records of other 
eniployees with past or present job 
duties or working conditions related te 
ot similar to those of the employee, 

(C) records containing exposure 
information concerning the employee's 
workplace or working conditions, and 

(D} exposure records pertaining to 

which the employee is being assigned or 

transferred. 
{ii] Employee medical records. {A} 

Each employer shall, upon request, 

assure the access af each employee lo 

employce medical records af which the 

employee is the subject. except as 

provided in paragraph {e)(2)is}(B} 

below. 
-{B) Each employer shall, upan request, 

assure the access of each designated 

representative to the employee medical 

records of any employee who has given 

the designated representative specific 

written consent. Appendix A to this 
section contains a sample form which 
may be used to establish specific 

written consent for access to employee 
medical records. 

{C) Whenever access to employee 

medica! records is requested, a 

physician representing the employer 

may recommend that the employee or 
designated representative: 

(1} consult with the physician for the 

purposes of reviewing and discussing 
the records requested, 

{2} accept a summary of material facts 

and opinions in lieu of the records 

requested. or 
(3} accept release of the requested 

records only to a physician or other 
designated representative. 

(D) Whenever an employee requests 
access to his or her employee medical 
records, and a physician representing 
the employer believes that direct 
employee access to information 
contained in the records regarding a 
specific diagnosis of a terminal illness or 
a psychiatric condition could be 
detrimental to the employee's health, the 

employer may inform the employee that 
access will only be provided to a 
designated representative of the - 
employee having specific written 
consent. and deny the employee's 

request for direct access to this 

information only. Where a designated 
representative with specific written 
consent requests access to information 
30 withheld, the employer shall assure 
the access of the designated 
representative to this information. even 
when it is known that the designated 

representative will give the information 
{o the employee. 

(E} Nothing in this section precludes a 
physician, nurse. or other responsible 
health care personnel maintaining 

employee medical records from deleting 
from requested medical records the 
identity of a family member, personal 
friend. or fellow employee who has 
provided confidential information 
concerning en employee's health status. 

{tii} Ana/yses using exposure of 

{A] Each employer shall. upon 
request, assure the access of each 
emplovee and designated representative 
to each analysis using exposure or 
medical records concerning the 
employee's working conditions or 
workplace. 

(B} Whenever access is requested to 

an analysis which reports the contents 
of employee medical records by either 
direct identifier (name, address, social 
security number, payroll number. ete.) of 
by information which could reasonably 
be used under the circumstances 
indirectly to identify specific employees 
{exact age. height, weight. race. sex, 

date of initial employment, job title. 
etc.), the employer shall assure that 
personal identifiers are removed before 
access is provided. the employer can 
demonstrate that removal of personal 
identifiers from an analysis is not 
feasible. accesa to the personally 
identifiable portions of the analysis 
need not be provided. 

{3} OSHA access. (i) Each employer 
shail, upon request, assure the 
immediate access of representatives of 
the Assistant Secretary of Labor for 
Occupational Safety and Health to 
employee exposure and medical records 
and to analyses using exposure or 
medical records. Rules of agency 
practice and procedure governing OSHA 
access to employee medicsl records are 
contained in 29 CFR 1913.10. 

{ii} Whenever OSHA seeks access to 
personally identifiable employee 
medical information by presenting to the 
employer a written access order 
pursuant to 29 CFR 1913.10{d), the 

employer shall prominently post 8 copy 

of the written access order and its 
accompanying cover letter for at least 
fifteen (15) working days. 

(f) Trade secrets. (1) Except a3 
provided in paragraph {f)(2} of this 
section. nothing in this section precludes 
an employer From deleting from records 
requested by an employee or designated 
representative any trade secret data 
which discloses manufacturing 

processes, or discloses the percentage of 
a chemical substance in a mixture, as 
long as the employee or designated 
representative is notified that 
information has been deleted. Whenever 
deletion of trade secret information 
substantially impairs evaluation of the 
place where or the time when exposure 
to a toxic substance or harmful physical 
agent occurred, the employer shall 
provide alternative information which is 
sufficient to permit the employee to 
identify where and when exposure 
occurred. 

{2} Notwithstanding any trade secret 
claims, whenever access !o records is 

workplaces or working conditions to medical records. requested, the employer shall provide 

(Sec. 1910,20(1}(2)] 
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access to chemical or physica) agent 
identities including chemice] names, 
levels of exposure, and employee health 
status data contained in the requested 
records. 

(3} Whenever trade secret information 
is provided to an employee or 
designated representative, the employer 
may requirc, as a condition of access, 
that the employee or designated 
representative agree in wriling not to 
use the trade secret information for the 
purpose of commercial gain and not to 
permit misuse of the trade secret 
information by e competitor or potential 
competitor of the employer. 

(g) Employee information. (1} Upon an 
employee's first entering into 
employment, and at least annually 
thereafter, each employer sha!! inform 
emplovees exposed to toxic substances 
or harmful physical agents of the 
following: 

(i) the existence, location, and 
availability of any records covered by 
this section; 

{iz} the person responsible for 
maintaining and providing access to 
records: and 

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

(2) Each employer shall make readily 
available ta employees a copy-of this 
standard and its appendices, and shall 
distribute to employees any 
informational materials concerning this 
standard which ere made available to 
the employer by the Assistant Secretary 
of Labor for Occupational Safety and 
Health. 

(h) Tronsfer of records. (1] Whenever 
an employer is ceasing to do business, 
the employer shall transfer all records 
subject to this section to the successor 
employer. The successor employer shall 
receive and maintain these records. 

(2] Whenever an employer is ceasing 
to do business and there Is no successor 
employer to receive and maintain the 
records aubject to this standard, the 
employer shall notify affected | 
employees of their rights of access to 
records at feast three (3) months prior to 
the cessation of the employer's business. 

(3} Whenever an employer either is 
ceasing to de business and there is no 
successor employer to receive and 
maintain the records, or intends to 
dispose of any records required to be 
preserved for at least thirty (30) years. 
the employer shall: 

(3) vansfer the records to the Director 
of the National Institute for 
Occupational Safety and Health 
(NIOSH) if so required by a specific 
occupational safety and health 
standard: or 

(ii) notify the Director of NIOSH in 
writing of the impending disposal of 

records at leas! three (3) months prior to 
the disposal} of the records. 

(4} Where an employer regularly 
disposes of records required to be 
preserved for at least thirty (30} years, 
the employer may. with at leas! (3) 
months notice, notify the Director of 
NIOSH on en annual basis of the 
records intended to be disposed of in the 
coming year. 

(i) Appendices. The information 
contained in the appendices te this 
section is not intended. by itself, to 
create any sdditional obligations not 
otherwise imposed by this section nor 
detract from any existing obligation. 

j) Effective date. This section shall 
become effective on August 21, 1980. All 
obligations of this section commence on 
the effective date excep! that the 
emplover shali provide the information 
requited under paragraph (g}(1) of this 
section to all current employees witbin 
sixty (66) days after the effective date. 

Appendin A to § 1910.20—Sample 
Authorizstion Letter for the Release of 
Employee Modical Record Information to a 
Designated Representative 

}, ————., [full name of worher/patient} 
hereby authorize {individual or 
organization bolding the medica) records} to 
release lo {individual or 
organization authorized to receive the 
roedical information), the following medica] 
information from my personal medical 
records: 

(Describe generally the information desired 
to be released). 

I give my permission for this medical 
information to be used for the following 
purpose: . but Ido not give 
permission for any other use or re-disclosure 
of this information. 

(Note.—Severa} extra lines are provided 
below so that you can place additional 
restrictions on this authorization letter if you 
want to. You may, however, leave these lines 
blank On the other hand. you may want to 
(3) specify @ particular expiration date for 
this letter {if less then one year): (2} describe 
medical information to be created in the 
future that you intend to be covered by this 
authorization letter, or (3) describe portions 
of the medical information in your records 
which you do nol intend to be released 58 8 
result of this letter} 

Full same of Employee or Legal 
Represeniative 

Signature of Employee or Legal 
Representative 

Date of Signature 

Cccugatianel Safety & Health Rerorter 

UCC 002438 

Appendis B to § 3930.26—Availability of 
NIOSH Registry of Toxic Efecis of Chernical 
Substances (RTECS) ' 

{Appendizs B corrected by 45 FR $4333, 
August 15. 1969) 
The fina! standard. 20 CFP 1510.20. epphes 

fo all employee exponure and medical 
records. and analyses thereof. of employees 
exposed to foxic substances or hurmful 
physica! agents (paragraph (b)(2}}. The term 
“toxic substance or harmful physical agent” 
is defined by paregreph (c}(11} to encompass 
chemical substances, biological agen(s, and 
physica! stresses for which there is evidence 
of harmful health effects. The atandard uses 
the lates! printed edition of the Nationa) 
Institute for Occupational Safety and Health 
(NIOSH) Registry of Toxic Effects of 
Chemical Substances (RTECS) as one o! the 
chief sources of information as to whether 
evidence of harmful health effects exists He 
substance is sted in the latest printed 
RTECS. the standard enBhes to exposure and 

medical records (and analyses of these 
records) releveni to employees exposed to 
the substance 

1! ja appropriete to note that the fina} 
standard does not require that employers 
purchase a cop) af RTECS: end many 
employers need not consult RTECS to 
sscertain whether their employee exposure or 
medica! records sre eubject to the standard. 
Employers who do not currently have the 
latest printed edition of the NIOSH RTECS, 
however, may desire ta obtain a copy. The 
RTECS is issued in an annua! printed edition 
as mandated by section 20(8)t6} of the 
Occupational Safety and Health Act (29 
U.S.C. 666({a}{6)). The 1978 edition is the most 
recent printed edition as of May 1. 1980. Its 
Foreward and Introduction describes the 
RTECS as follows 
“The annua! publicetion of a list of known 

toxic subsizances iz a NIOSH mandate under 
the Occupationa! Safety and Health Act of 
1970. 11s intended to provide basic 
information on the known toxic and 
biological effects of chemical subsiences for 
the use of employers, employees, physicians, 
ufdustrial hygienists. toxicologists, 
researchers, and. in general, anyone 
concemed with the proper and safe hand}ing 
of chemicats. In turn, this information may 
contribute to a better understanding of 
potential occupational hezarde by everyone 
involved and ultimately may help to bring 
about a more healthful workplace 
environment. (p. iii} 

“This Registry contains 124.247 listings of 
chemical} substances: 33.929 are names of 
different chemicals with their associated 
toxicity dete and 90.318 are synonyms. This 
edition includes uppreximately 7.500 new 
chemical compounds that did not appear in 
the 1977 Registry. (p. xiii] 
"The Registry's purposes are many, and it 

serves 8 venety of users H is a gingle source 
document for basic toxicity information end 
for other deta. such as chemical! identifiers 
and information necessary for the 
preparation of cafety directives and hazard 

‘On April 24. 1080 the Dhrector of the Federel 
Regisie: approved for incorporation by reference 
into 29 CFR 1810, the 1976 edition of the Nstional 
lnstimie for Occupational Safety and Health 
Registry of Toxic Effects of Chemica! Substances 
tthe Regrstry) [See 2% CER 1930.20 teh Hii}} 

[Sec. 1910.20, Appendix 8} 8 

NX
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GENERAL SAFETY, HEALTH PROVISIONS 
$156 

31:4505 

evaluations for chemical substances. The 
various types of toxic effects linked to 
{slerature citations provide researchers and 
occupational health sclentiots with an 

introduction to the toxicological literature. 
making their own review of the toxic hazards 
of a grven substance easier. By presenting 
data on the lowest reporied doses that 
produce effecta by several routes of entry in 
various species. the Registry furnishes 
valuable information to those responsible for 
preparing palety data sheets for chemical 
substances in the workplece. Chemicel and 
production engineers can use the Registry lo 
tdentify the hazards which may be associated 
with chemical intermediates in the 
development of final products, and thus can 
more readily select substitutes or ahernate 
processes which may be less hazardous. {p. 
xiii) 

“in this edition of the Registry, the editors 
intend to idenufy “all known toxic ; 

substances” which cay exist in the 

6-19-80 

environment and to provide pertinent data on 
the toxic effects from known doses entering 
an organism by any route described. Data 
may be used for the evalcation of chemical 
hazards in the environment, whether they be 
in the work place, recrestion area. or living 
quarters (p. xiii} 

“H must be reemphasized that the entry of 
a substance in the Registry does not 
automatically mean that it must be avoided. 
A hating does mean, however, that the 
substance has the documented potential of 
being hasmfu! if misused, and care must be 
exercised to prevent tragic consequences. (p. 
xs 

The RTECS 1976 printed edition may be 
purchased for $13.00 from the Superintendent 
of Gocuments, U.S. Gevernment Printing 
Office {GPO}, Washington, D.C. 20402 (202- 
783-3238) [Order GPO Stock No. 017-033- 
00346-7}. The 1979 printed edition is 
anticipated to be iasued in the summer of 
1960, Some employers may also desire to 

UCC 002439 
Pubboned by THE BUREAU OF NATIONAL AFFAIRS INC WASHINGTON DC 20637 

subecribe to the quarterly update to the 
RTECS which Ia published in a microfiche 
edition. An annual subscription to the 
quarterly microfiche may be purchased from 
the CPO for $14.00 [Order the "Microfiche 
Edition, Registry of Toxic Effects of Chemical 
Substances’ }. Both the printed edition end 
the microfiche edition of RTECS srp available 
for review at many university and public 
libraries throughout the country. The latest 
RTECS editions may siso be examined af the 
OSHA Tec hnical Data Center, Room N2439- 
Rear, United States Department of Labor, 200 
Constitution Avenue. NW., Washington, D.C. 
20210 {202-523-8700}, of at any OSHA 
Regional or Area Office (See. major city 
telephone directories under United States 
Government-Labor Department}. 

(Section 1910.20 issued as interim rule, effec- 
tive July 19, 1978, at 43 FR 31309, July 15, 
1978: republished at 4L.FR 31329, July 23, 

1978. amended at 45 FR 33212. May 23, 1980, 
elfective August 21, 1980) 

{See. 1910.20, Appendix 8}
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MATERIAL SAFETY DATA SHEETS 

ABRASIVE GRINDING PRODUCTS 

ACETONE 

ACETYLENE 

ACRYLONITRILE 

ALUMINUM (PLATE) 

ANTIFREEZE - ETHYLENE GLYCOL 

ARGON 

BRASS 

CALCIUM CARBONATE 

CALCILUM CHLORIDE 

CARBOLINE THINNER #25 

CARBOLINE TRINNER #26 

CARBON DIOXIDE 

CARBON MONOXIDE 

CEILCOTE FIBERGLASS 

HARDENER NO. 2 

HARDENER NO. 3 

LINING 25 

LINING 74 

P-370 PRIMER 

CLOTHS 

TYPE S POWDER 

CELLOSOLVE SOLVENT 

, 

UCC 002440
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MSOS - FIELD & SHOPS (CONT. ) 

CEMENT (BLACK) 

CEMENT (WHITE) 

CIMFREE 104, 105, 108, 200, 234, 238 

COPPER 

COPPER ALLOY 

DIESEL FUEL #2 

ENGINE CLEANER 

FILTROL GRADE 13 

FREEALL PENETRANT 

FURAN FILLER - SEALCOAT “BINDER” 

FURAN FILLER ~- SEALCOAT “POWDER” 

GALVANIZING COMPOUND (CAEROSOL) 

GALVANIZING COMPOUND (COLD) , 

GASOLINE REGULAR 

GASOLINE UNLEADEDO 

GLYCERINE 

GOGGLE CLEANER 

HELIUM 

HI SOL 15 

HYDROGEN PEROXIDE - 30% 

INSULATION MATERIALS 

AEROTUBE PIPE/SHEET 

AEROTUBE II PIPE/SHEET 

ALKOTE (HEAVY GRADE) 

ANTI-ABRASIVE 2A COATING 

ASBESTOS 

BERYLLIUM OXIDE 

2 
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MSDS -— FIELD & SHOPS (CONT. ) 

BURLGLAS 1200 

CADALON S00 GREY 

CADALON 540 

CERAMIC FIBER 

CORK-FILLED VINYL MASTIC 

FIBER GLASS INSULATION 

FIBERGLAS 

FIBERGLASS/ASJ-SSL 

FIBREX BONDED PRODUCTS 

FIBROUS GLASS 

FOAMGLAS 

FOSTER FIBROUS ADHESIVE 

GOODTEMP 7500 

HILBOARD 1212 

HILCOVER 8,10,72 

JAXSAN 600 & 601 

’ KAPTON 

KAYLO 10 AF 

MICRO-LOK 

PABCO 

PABCOTE CEMENT 

PITTCOTE 300 

PITTSEAL III] SEALANT 

PROTEXULATE 

PVC 

RUBATEX FLEXIBLE FOAM 

SPIN GLAS 812 - 817 

3 
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MSOS - FIELD & SHOPS (CONT. ) 

SPIN GLAS 1001 

TEMP-MAT 

THERMO-12 

THERMOKOTE 

VITREOUS SILICA 

ISOPROPANOL 

LUBRICANTS AND OILS: 

GREASE 

GREASE - TEXACO MARFAX #2 

GULFCUT 110 

GULFCUT 454 

GULF MULTI-PURPOSE GEAR LUB. 80W/90 

GLUF SUPER DUTY MOTOR OIL 30 

KEROSENE 

MOSILE DTE 797 

NUTO H 68 

OIL - EXXON 1243 

OIL SAE 15W-40 (AMOCO 300) 

PENNZOIL GEARSHIELD FLUID 3000 

ROTELLA T OIL (SHELL) 

STEAM CYLINDER OIL #6 

STEAM CYLINDER OIL #8 

TERESSTIC 46 

UCON 150 EP, 220 EP 

ZERICE 68 

4 
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MSOS - FIELD & SHOPS (CONT.) 

MAGNESOL (FILTER AID) 

MERCURY (METAL) 

METHANE 

METHANOL 

METHYL ETHYL KETONE 

MURATIC ACID 

NAPHTHA 

NAPHTHALENE 

NATURAL GAS 

NITROGEN 

OXYGEN 

PAINT REMOVER -—- KLEAN STRIP 

PCB AROCLOR 1254 

PCB TEST SOLUTIONS 

SOLVENT 

RINSE 

REACTION FLUID 

REACTION SOLVENT 

PERCHLORETHYLENE 

PHOSPHORIC ACID 

PLASITE 7122-H EP 56 

PROPANE 

REFRACTORY - HIGH ALUMINA PLASTIC 

REFRIGERANT OIL 150 & 300 

REFRIGERANTS 
KAISER 11 

KAISER 22 

5 
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MSOS - FIELD AREAS (CONT. ) 

FREON 11 

FREON 1t2 

FREON 13 

FREON 22 

FREON 500 

SALT 

SILICATE MORTAR POWDER 

SODIUM CHLORIDE 

SODIUM SILICATE SOLUTION 

S*OK! PENETRATING OIL 

SS-25 SOLVENT DEGREASER 

STEAM 

STEAM CONDENSATE 

STEAM & PRESSURE CLEANER (SANO) 

STEAM & PRESSURE CLEANER (SOUTHERN) 

STEEL 

STEEL - BARS, PLATES & PIPES 

STEEL - PIPE 

STEEL — VALVES, FLANGES & FITTINGS 

STERLING U-372 INSULATING VARNISH 

SUPER 3000 MORTAR 

SULFUR DIOXIDE 

SULFURIC ACID 

TERGITOL ANIONIC SURFACTANT 4 

TERGITOL NONIONIC SURFACTANT 25-L-7 

TERGITOL NONIONIC SURFACTANT 

THINNER XXX 

6 
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MSDS - FIELD AREAS (CONT. ) 

THINNER NO. 3661 (DUCO) 

TITANIUM 

TRANSFORMER OIL 

TUBULAR SHEATH ELECTRIC HEATER 

VARSOL 

WEED KILLER 

WELDING RODS 

CAST IRON FLUX 

CROMALOY FLUX 

SOLID STEEL WELDING ROD 

SUBMERGED ARC WELDING FLUX 

AIR CARBON ARC GOUGING ELECTRODES 

{) ANTISPLATTER COMPOUND 

WELDWOOD CONTACT CEMENT 

XACTSEAL — XYLENE 

XYLENE 

JUNE 1987 

7 
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§ 1910.1045 

exposure. Persons with pre-existing skin dis- 

orders may be more susceptible to the ef. 

fects of DBCP. 

4. Blood dyscrasias. DBCP has been 

shown to decrease the content of erythro. 

cytes. hemoglobin, and leukocytes in the 

blood, as well as increase the prothrombin 

time. Persons with existing blood disorders 

may be more susceptible to the effects of 

DBCP. 

5. Reproductive disorders. Animat studies 

have associated DBCP with various effects 

on the reproductive organs. Among these cf- 

fects are atrophy of the testicles and 

changes in the estrous cycle. Persons with 

pre-existing reproductive disorders may be 

at increased risk to these effects of DBCP. 

REFERENCES 

1. Reznik, Ya. B. and Sprinchan, G. K. 

Experimental Data on the Gonadotoxic 

effect of Nemagon. Gig. Sanit., (6), 1975. pp. 

101-102, (translated from Russian}. 

2. Faydysh, E. V., Rakhmatullaev, N,N. 

and Varshavskii. V. A. The Cytotoxic 

Action of Nemagon in a Subacute Experi- 

ment, Med. Zh. Uzbekistane, (No. 1), 1970, 

pp. 64-65. (translated from Russian). 

3. Rakhmatullaev, N. N.: Hygienic Charac- 

teristics of the Nematocide Nemagon in Re- 

lation to Water Pollution Control, Hyg. 

Senit, 36(3). 1971, pp. 344-348. (translated 

from Russian). 
4. Olson, W. A. ef al: Induction of Stom- 

ach Cancer in Rats and Mice by Halogenat- 

ed Aliphatic Fumigants, Journal of the Na- 
tignal Cancer Instifute. (51), 1973. pp. 1993- 

1995. 

5. Torkelson, T. R. ef al: Toxicologic In- 
vestigations of  },2-Dibromo-3-chioropro- 

pane, Toxicology and Applied Pharmacolo- 

gu. 3, 1961 pp. 545-559. 

‘Approved by the Office of Management 
and Budget under control number 1218- 

0101) 

(Secs. 6. 8, 84 Stat. 1593, 1596, 1599, (29 

U.S.C. 655, 657); Secretary of Labor’s Order 

8-76 (41 FR 25059); (29 CFR 1911: secs. 6(b), 
Sic) and Sg) (84 Stat. 1593, 1599, 1600, 29 
U.S.C. 655, 657), the Secretary of Labor's 
Order 8-76 (41 FR 25059) and 29 CFR Part 
19131, Ch. XVII of Title 29) 

(43 FR 11527, Mar. 17. 1978. as amended at 
45 FR 35283, May 23, 1980; 49 FR 18295, 

Apr. 40, 1984) 

SIY10.FOIS Acrstonitrile. 

(a) Scope and application. (1) This 

section applies to all occupational ex- 
posures to acrylonitrile (AN), Chemi- 

cal Abstracts Service Registry No. 
000107131, except as provided in para- 
graphs (a2) and (a)(3) of this section. 

29 CFR Ch. XVH (7-1-85 Edition) 

(2) This section docs not apply to ex- 

posures which result solely from the 

processing. use, and handling of the 

following materials: 

(i) ABS resins, SAN resins, nitrile 

barrier resins. solid nitrile clastomers. 

and acrylic and moadacrylic fibers, 

when these listed materials are in the 

form of finished polymers, and prod- 

ucts fabricated from such finished 

polymers: 

Gil) Materials made from and/or con- 

taining AN for which objective data is 

reasonably relied upon to demonstrate 

that the material is not capable of re- 

leasing AN in airborne concentrations 

in excess of | ppm as an eight (8)-hour 

time-weighted average, under the ex- 

pected conditions of processing. use, 

and handling which will cause the 

greatest possible release: and 

Gii) Solid materials made from and/ 

or containing AN which will not be 

heated above 170° F during handling, 

use, or processing. 

(3) An employer relying upon ex- 

emption under paragraph (a2 ti) 

shall maintain records of the objective 

dala supporting that exemption, and 

of the basis of the emptover’s reliance 

on the data, as provided in paragraph ; 

(q) of this section. 

(ob) Definitions. “Acrvionitriie’ or 

“AN” means acr¥lonitrile monomer, 

chemical formula CH,= CHCN. 

“Action level’ means a concentra- 

tion of AN of } ppm as an eight (8) 

hour time-weighted average. 

“Assistant Secretary’ means the As- 

sistant Secretary of Labor for Occupa- 

tional Safety and Health, U.S. Depart- 

ment of Labor, or designee. 

“Authorized person” means any 

person specifically authorized by the 

employer whose duties require the 

person to enter a regulated area, or 

any person entering such an area as a 

designated representative of employ- 

ees for the purpose of exercising the 

opportunity to observe monitoring 

procedures under paragraph (1) of this 

section. 
“Decontamination” means — treat- 

ment of materials and surfaces by 

water washdown, ventilation, or other 
means, to assure that the materials 

wil] not expose employees to airborne 

concentrations of AN above 1 means 

the Director, National Institute. for _ 
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Occupational Safety and Health Admin., Labor 

Occupational Safety and Health, U.S. 

Department of Health, Education, and 

Welfare, or designee. 

“Emergency” means any occurrence 

such as. but not limited to, equipment 

failure, rupture of containers, or fail- 

ure of control equipment, which re- 

sults in an unexpected massive release 

of AN. 

“Liquid AN” means AN monomer in 
liguid form, and liquid or semiliquid 

polymer intermediates, including slur- 

rics, suspensions, emulsions, and solu- 

lions, produced during the polymeriza- 

tion of AN. 

“OSHA Area Office’ means the 

Area Office of the Occupational 

Safety and Health Administration 

having jurisdiction over the geograph- 

ic arca where the affected workplace is 

located. 

(c) Permissible exposure limits— (3) 

Inhalation. G) Time weighted average 

limit (TWA) The employer shall 

assure that no employee is exposed to 

an airborne concentration of acryloni- 

trile in excess of two (2) parts acrylo- 

nitrile per million parts of air (2 ppm) 
as an eight (8)-hour time-weighted av- 

crage. 
(i) Ceiling limit. The employer shall 

assure that no employee is exposed to 
an airborne concentration of acryloni- 

trite in excess of ten (10) ppm as aver- 

aged over any fifteen (15)-minute 

period during the work day. 

(2) Dermal and eye exposure. The 
employer shal] assure that no employ- 
ee is exposed to skin contact or eye 
contaet with liquid AN. 

(d) Notification of regulated areas 

and emergencies— (1) Regulated areas. 
Within thirty (30) days following the 
establishment of a regulated area pur- 
suant to paragraph (f) of this section, 

the employer shall report the follow- 

ing information te the OSHA Area 

Office: 
(i) The address and location of each 

establishment which has one or more 

repulated areas; 

(ii) The locations, within the estab- 

lishment, of cach regulated area: 

cil) A brief description of each proc- 
ess or operation which results in em- 
ployee exposure to AN in reevulated 

areas; and 
(iv) The number of employees en- 

gaged in each process or operation 

UCC 002467 

§ 1910.1045 

within each regulated area which re- 

sults in exposure to AN, and an e¢sti- 
mate of the frequency and degree of 

exposure that occurs. 

Whenever there has been a signifi- 
cant change in the information re- 

quired to be reported by this para- 

graph, the employer shall promptly 

provide the new information to the 

OSHA Area Office. 

(2) Emergencies. Emergencies, and 

the facts obtainable at that time, shall 

be reported within seventy-two (72) 

hours of the initia] occurrence to the 

OSHA Area Office. Upon request of 

the OSHA Area Office: the employcr 

shall submit additional information in 

writing relevant to the nature and 

extent of employee exposures and 

measures taken to prevent future 

emergencies of a similar nature, 

(e) Exposure monitoring— (1) Gener- 

al. Gi) Determinations of airborne ex- 

posure levels shall be made from air 

samples that are representative of 

each employee’s exposure to AN over 

an eight (8)-hour period. 
ii) For the purposes of this section. 

employee exposure is that exposure 

which would occur if the employee 

were nol using a respirator. 

(2) Initial monitoring. Each employ- 

er who has a place of employment in 

which AN is present shall monitor 

each such workplace and work oper- 

ation to accurately determine the air- 

borne concentrations of AN to which 

employees may be exposed. 
(3) Frequency. (i) If the monitoring 

required by this section reveals em- 

ployee exposure to be below the action 

level, the employer may discontinuc 

monitoring for that employec. 

did If the monitoring required by 

this section reveals employee exposure 

to be at or above the action level bul 

below the permissible exposure limits, 

the employer shall repeat such moni- 

toring for each such employee al least 

quarterly. The employer shall contin- 

ue these quarterly measurements until 
at least two consecutive measurements 

taken at least seven (7) davs apart, are 

below the action level, and thereafter 

the employer may discontinue moni- 

toring for that employee. 

Gili) If the monitoring required by 

this section reveals emplovee exposure 

to be in excess of the permissible expo-
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sure limits, the employer shall repeat 

these determinations for each such 
employee at least monthly. The em. 

ployer shali continue these monthly 
measurements until at least two con. 

secutive measurements, taken at least 

seven (7) days apart, are below the 

permissible exposure limits, and there- 
after the empfoyer shall monitor at 

jeast quarterly. 
(4) Additional monitoring. When- 

ever there has been a _ production, 

process, control, or personnel change 

which may result in new or additional 

exposures to AN, or whenever the em- 

ployer has any other reason to suspect 

a change which may result in new or 

additional exposures to AN, additional 

monitoring which complies with this 

paragraph shall be conducted. 

(5) Employee notification. (i) Within 

five (5) working days after the receipt 

of the results of monitoring required 

by this paragraph, the employer shall 

notify each employee in writing of the 

results which represent that employ- 

ee’s exposure, 
Gi) Whenever the results indicate 

that the representative employee ex- 
posure exceeds the permissible expo- 
sure limits, the employer shall include 
in the written notice a statement that 

the permissible exposure limits were 
exceeded and a description of the cor- 
rective action being taken to reduce 
exposure to or below the permissible 

exposure Hmits. 
(6) Accuracy of measurement. The 

method of measurement of employee 
exposures shall be accurate to a confi- 
dence level of 95 percent, to within 
plus or minus 35 percent for concen- 
trations of AN at or above the permis- 
sible exposure limits, and plus or 
minus 50 percent for concentrations of 
AN below the permissible exposure 

limits. 
if) Regulated areas. (1) The employ- 

er shall establish regulated areas 
where AN concentrations are in exccss 

of the permissible exposure limits. 
(2) Regulated areas shall be demar- 

cated and segregated from the rest of 
the workplace, in any manner that 
minimizes the number of persons who 
will be exposed to AN. 

(3) Access to regulated areas shall be 
limited to authorized persons or to 
persons otherwise authorized by the 

29 CFR Ch. XV (7-1-85 Edition) 

act or regulations issued pursuant 
thereto. 

(4) The employer shall assure thatf 

food or beverages are not present or. 

consumed, tobacco products are not 
present or used, and cosmctics are not 

applied in the regulated area, 

(g) Methods of compliance— (1) Engi- 
necring and work practice controls. 1) 

By November 2, 1980, the employer 

shall institute engineering and work 

practice controls to reduce and main- 

tain emplovee exposures to AN, to or 

below the permissible exposure limits, 

except to the extent that the employ- 
er establishes that such controls are 

not feasible. 

dij) Wherever the enginecring and 
work practice controls which can be 

instituted are not sufficient to reduce 
employee exposures to or below the 
permissible exposure himits, the em- 

ployer shall nonetheless use them to 

reduce exposures to the lowest Ievels 
achievable by these controls, and shall 
supplement them by the use of respi- 
ratory protection which complies with 
the requirements of paragraph (h) of 

this section. 

(2) Compliance program. Gi) The em- 
ployer shall establish and implement a 

Written program to reduce employec 

exposures to or below the permissible 
exposure limits solely by means of en- 

gineering and work practice controls, 
as required by paragraph (g)¢1} of this 

section. 

(ii) Written plans for these compli- 

ance programs shail include at least 

the following: 

(A) A description of each operation 

or process resulting in employee expo- 

sure to AN above the permissible expo- 

sure limits; 
(B) An outline of the nature of the 

engineering controls and work prac- 

tices to be applied to the operation or 

process in question; 
(C) A report of the technology con- 

sidered in meeting the permissible ex- 

posure limits; 

(D) A schedule for implementation 

of engineering and work practice con- 

trols for the operation or process, 

which shall project completion no 

later than November 2, 1980; and 

(E) Other relevant information. 
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Gii) The employer shall complete 

the steps set forth in the compliance 

program by the dates in the schedule. 

(iv) Written plans shall be submitted 

upon request to the Assistant Secre- 

tary and the Director, and shall be 

available at the worksite. for examina. 

tion and copying by the Assistant Sec. 

retary, the Director, or any affected 
employee or representative. 

(v) The plans required by this para- 

graph shall be revised and updated at 

least every six (6) months to reficct 

the current status of the program. 

th) Respiratory protection—Qi) Gen- 

eral. The employer shall assure that 

respirators are used where required by 

this section to reduce employee expo- 

sure to within the permissible ¢xpo- 

sure limits. Respirators shall be used 

in the following circumstances: 

§ 1910.1045 

-di) During the time period necessary 
to install or implement feasible engi- 

neering and work practice controls: 
qi) In work operations, such as 

maintenance and repair aclivities or 
reactor Cleaning, in which the emptloy- 
er establishes that engineering and 

work practice controls are not feasible: 
iii} In work situations where feasi- 

bie engineering and work practice con- 

trols are nol yet sufficient lo reduce 
exposure to or below the permissible 
exposure limits: and 

civ) In emergencies. 
(2) Respirator selection. () Where 

respiratory protection is required 
under this section, Lhe employer shall 

select and provide, at ne cost to the 
employee, the appropriate type of res- 
pirator from table 1 below, and shall 
assure that the employee wears the 

respirator provided. 

TABLE [—RESPIRATORY PROTECTION FOR ACRYLONITRILE (AN) 

Concentration ot AN of condihon of use ~] 

, i 

(a} Less than of equa! to 20 ppm 

Respirator type 

{Q) Chemical canndge respeaion win organ vapor Cadndige(s) aa halt 

mask tacepece, or 
1 (2) Suppbed aw resprato: win Nall mash facepace 

(t) Less than or equal to 100 ppm or maxmun ; (1) Fuli facemece resprator wilt {A} organc vagur Cartusges, (5) Orgawc 
use concentration {MUC) of Canindges or can - 
sters, whichOver 1s fower i 

vapor gas mask chun slyly, OF tC) organic vapor Gas mask Cane, front 

of back -moynied 

| (2) Supphed av respirator with lull facepiece. oF 

' (3) Sell-coniainca breathing apparatus with tub facepiece: 

{c} Less Ihan or equal to 4,000 ppm i {1} Supphed au tespirator operated on tne positive pressure Mode witty fall 

t  Jacepiece. helmet, sunt, ar hood 

(td) Grealer than 4,000 ppm of unknown concen- 1 (4) Supphed an and auxthary self contaned breattwng apparatus 8th tull 

tration. taceprece im postive pressure mode. or 

|?) Set!-contained breathing apparatus wih full facepiece in postive 

' pressure mode 

mode. 

(fpEscape ...... te seseeeteeetsesnensese o> Se eeee 

Selt-cantained breathing apparatus with full facepiece in poste presswe 

1 (1) Any organic vapor respv ator, of 
| (2} Any self-comamned breathing apraratus 

{ 

Gi) The employer shall select respi- 
rators from among those approved for 
use with organic vapors by the Nation- 
al Institute for Occupational Safety 
and Health under the provisions of 30 

CFR part 11. 
(3) Respirator program. (i) The em- 

ployer shall institute a respiratory 
protection program in accordance with 
29 CFR 1910.134 (bd), (d}, fe), and (f). 

(ii) Where air/purifying respirators 
(chemical cartridge- or canister-type} 

are used, the air-purifying canister or 
cartridge(s) shall be replaced prior to 
the expiration of their service life or 
at the completion of each shift, which- 

ever occurs first. A label shall be at- 

tached to the cartridge or canister to 

indicate the date and time at which it 

is first installed on the respirator. 

(iii) Testing. Fit testing of respira- 

tors shall be performed to assure that 

the respirator selected provides the 

protection required by table 1. 

(A) Qualitative fit. The employer 

shall perform qualitative fit tests at 

the time of initial fitling and at least 
semiannually thereafter for each em- 

ployee wearing respirators. ; 

(B) Quantitative fil. Each employer 

with more than 10 employees wearing 
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negative pressure respirators shall per- 
form quantitative fit Llesting al the 
time of initial fitting and at least semi- 

annually thereafter for each such em- 

plovec. 

civ) Empjoyees who wear respirators 

shall be allowed to wash their faces 

and to wipe clean the face-to-facepiece 
seals on their respirators to minimize 
potential skin irritation associated 

with respirator use. 

(i) Emergency siluations—(l) Writ- 
ten plans. (i) A written plan for emer- 
gency Situations shall be developed for 
each workplace where liquid AN is 
present. Appropriate portions of the 
plan shall be implemented in the 

event of an emergency. 

(ii) The plan shal) specifically pro- 
vide that employees engaged in cor- 
recting emergency conditions shall be 

equipped as required in paragraph (h)} 
of this section until the emergency is 
abated. 

(iii}) Employees not engaged in cor- 
recting the emergency shall be evacu- 
ated from the areca and shall not be 

permitted to return until the emergen- 
cv is abated. 

(2) Alerting employees. Where there 
is Lhe possibility of employee exposure 

Lo AN in excess of the ceiling limit. a 
general alarm shall be instaled and 
used to promptly alert employees of 
such occurrences. 

(j) Protective clothing and equip- 

ment—(l1) Provision and use. Where 
eye or skin contact with liquid AN 
may occur, the employer shall provide 
at no cost to the employee, and assure 
that employees wear, impermeable 
protective clothing or other equipment 
to protect any area of the body which 
may come in contact with liquid AN. 
The provision of §§1910.132 and 
1910.133 shal] be complied with. 

(2) Cleaning and replacement. (i) 
The employer shall clean, launder, 
maintain, or replace protective cioth- 
ing and equipment required by this 
section as needed to maintain their ef- 
fectiveness. 

(i) The employer shal! assure that 
impermeable protective clothing 
which contacts or is ikely to have con- 
tacted liquid AN shall be decontami- 
nated before being removed by the 
emplovee. 

UCC 002470 
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(iit) The employer shall assure that 
an employee whose nonimpermeabie 

clothing becomes wetted with liquidf” 
AN shall immediately remove that 

clothing and procecd to shower. The 
clothing shall be decontaminated 
before it is removed from the repulat- 
ed area. 

(iv) The employer shall assure that 
no emplovee removes protective cloth- 
ing or equipment from the change 
room, except for those employees au- 
thorized to do so for the purpose of 
laundering, maintenance, or disposal. 

(v) The employer shall inform any 
person who launders or cleans protec- 

tive clothing or equipment of the po- 
tentially harmful effects of exposure 
to AN. 

(k) Housekeeping. (1) All surfaces 
Shall be maintained free of visible ac- 
cumulations of liquid AN. 

(2) For operations involving lhquid 
AN, the employer shall institute a pro- 
gram for detecting leaks and spills of 
liquid AN, including regular visual in- 
spections. 

(3) Where spills of Hiquid AN are de- 
tected, the employer shall assure that 
surfaces contacted by the liguid AN 
are decontaminated. Employees not 
engaged in decontamination activities 
shall leave the area of the spill, and 
shall not be permitted in the area 
until decontamination is completed. 

(i) Waste disposal. AN waste, scrap. 
debris, bags, containers, or equipment 
shall be decontaminated before being 
incorporated in the general waste dis- 
posal system. 
{m) Hygiene facilities and practices. 

(1) Where employees are exposed to 
airborne concentrations of AN above 
the permissible exposure fimits, or 
where employees are required to wear 
protective clothing or equipment pur- 
suant to paragraph (j)} of this section, 
the facilities required by 298 CFR 
1910.141, including clean change 
rooms and shower facilities, shall be 
provided by the employer for the use 
of those employees, and the employer 
shall assure that the employees use 
the facilities provided. 

(2) The employer shal} assure that 
employees wearing protective clothing 

or equipment for protection from skin 
contact with liquid AN shall shower at 
the end of the work shift. 

842 
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(3) The employer shall assure that.” 
in the event of skin or eve exposure to 

liquid AN, the affected employee shall 

shower immediately to minimize the 
danger of skin absorption. 

(4) The employer shall assure that 

employees working in the regulated 

area wash their hands and faces prior 
Lo cating. 

(n) Medical surveiNance—1) Gener- 

af. (i) The.employer shall institute a 
program of medical surveilianee for 
each employee who is or will be ex- 
posed to AN at or above the action 
level, without regard to the use of res- 
pirators. The employer shal} provide 
each such employee with an opportu- 
nity for medical examinations and 
tests in accordance with this para- 
graph. 

(ii) The employer shall assure that 
all medical examinations and prace- 
dures are performed by or under the 
supervision of a licensed physician, 
and that they shall be provided with- 
out cost to the employee. 

(2) Initial eraminations. At the time 
of initial assignment, or upon institu- 
tion of the medical surveillance pro- 

_~Bram, the employer shall provide each 

affected employee an opportunity for 
a medical examination, including at 

- feast the following elements: 
(i) A work history and medical histo- 

ry with special attention to skin, respi- 
ratory, and gastrointestinal systems, 
and those nonspecific symptoms, such 
as headache, nausea. vomiting, dizzi- 
ness, weakness, or other central nerv- 

ous system dysfunctions that may be 
associated with acute or with chronic 
exposure to AN; 

aii} A complete physical examination 
giving particular attention to the pe- 
Tipheral and central nervous system, 
gastrointestinal system, respiratory 
system, skin, and thyroid: 

(ili} A E4- by 17-inch posteroanterior 
chest X-ray; and 

(iv) Further tests of the intestinal 
tract, including fecal occult blood 
screening, for all workers 40 years of 
ape or older, and for any other affect- 
ed empioyees for whom, in the opinion 
of the physician, such testing is appro- 
priate. 

(3) Periodic examinations. (i) The 
employer shall provide the examina- 
tions specified in paragraph (n\(2) of 

UCC 002471 
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this section at least annually for all 
emplovees specified in paragraph 

(n)Ch) of this section. 

(ii) If an employee has not had the 

examination specified in) paragraph 
(n)2) of this section within 6 months 
preceding termination of employment. 

the emplover shall make such exaniu- 

nation available to the employee prior 
to such termination. 

(4) Additional examinations. If the 
employee for any reason develops 
signs or symptoms which may be asso- 
ciated with exposure to AN, the em- 
ployer shall provide an appropriate ex- 
amination and emergency medical 
treatment. 

(5) Information provided lo the phy- 
sictan, The employer shall provide the 

following information to the examin- 
ing physician: 

Gi) A copy of this standard and its 

appendixes: 

(it) A description of the affected em- 
ployee’s duties as they relate to the 
employee's exposure: 

dil) The employee's representative 
exposure level: 

{iv) The employee's anticipated or 

estimated exposure level (for preplace- 
ment examinations or in cases of expo- 

sure due to an emergency), 
(v) A descriplion of any persona! 

protective equipment used or to be 
used: and 

(vj) Information from previous medi- 
cal examinations of the affected em- 
ployee, which is not otherwise avail- 
able to the examining physician. 

(6) Physician's written opinion. (i) 
The employer shall obtain a written 
opinion from the examining physician 
which shall include: 

(A) The results of the medical exam- 
ination and test performed; 
(B) The physician’s opinion as to 

whether the employee has any detect- 
ed medical condition(s) which would 
place the employee at an increased 
risk of material impairment of the em- 
ployee’s health from exposure to AN: 

(Cc) Any recommended limitations 
upon the employee's exposure to AN 
or upon the use of protective clothing 
and equipment such as respirators; 
and 
(D) A statement that the employee 

has been informed by the physician of 
the results of the medical examination 
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and any medical conditions which re- 

quire further examination or treat- 

ment. 

Gi) The employer shall instruct the 

physician not to reveal in the written 

opinion specific findings or diagnoses 

unrelated to occupational exposure to 

AN. . 

dii) The employer shall provide a 

copy of the written opinion to the af- 

fected employee. 

(o) Employee information and tratn- 

ing—(1) Training program. (i) By Jan- 

uary 2, 1979, the employer shall insti- 

tute a training program for and assure 

the participation of all employees ex- 

posed to AN above the action level, all 

employees whose exposures are main- 

tained below the action level by engi- 

neering and work practice controls, 

and all employees subject to potential 

skin or eye contact with liquid AN. 

(ii) Training shall be provided at the 

time of initial assignment, or upon tn- 

stitution of the training program, and 

at jJeast annually thereafter, and the 

employer shall assure that each em- 

ployee is informed of the following: 

(A) The information contained in 

appendixes A and B: 
(B) The quantity, location. manner 

of use, release, or storage of AN, and 
the specific mature of operations 

which could result. in exposure to AN, 
as well as any necessary protective 

steps: 
(C) The purpose, proper use, and 

limitations of respirators and protec- 

tive clothing; 

(D) The purpose and a description of 
the medical surveillance program re- 
quired by paragraph (n) of this sec- 

tion; 

(E) The emergency procedures de- 

veloped, as required by paragraph (i) 
of this section; , 
(F) Engineering and work. practice 

controls, their function, and the em- 

ployee’s relationship to these controls: 
and . 

(G) A review of this standard. 

(2) Access to training materials. (i) 
The employer shall make a copy of 
this standard and ils appendixes read- 
ily available to all affected employees. 

<ii) The employer shall provide, 
upon request, all materials relating to 
the employee information and train- 

UCC 002472 
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ing program to the Assistant Secretary 
and the Director. 

(p) Signs and labels—(h) General. (i) 
The employer may use labels or signs * 

required by other statutes, regula- 
lions, or ordinances in addition to, or 
in combination With, signs and fabels 
required by this paragraph, 

Gi) The employer shall assure that 
no statement appears on or near any 

sign or label required by this para- 
graph which contradicts or detracts 
from the required sign or labet. 

(2) Signs. (i} The employer shall post 
signs to clearly indicate all workplaces 
where AN concentrations exceed the 
permissable exposure limits. The signs 
shall bear the following iegend: 

DANGER 

ACRYLONITRILE (AN) 

CANCER HAZARD 

AUTHORIZED PERSONNEL ONLY 

RESPIRATORS MAY BFE 

REQUIRED 

(it) The employer shall assure that / 
signs required by this paragraph are il- 
luminated and cleaned as necessary so 
that the legend is readily visible. 

(3) Lebels. Gi) The employer shall 
assure that precautionary labels are 
affixed to all containers of liquid AN 
and AN-based materials not exempted 
under paragraph (a2) of this stand- 
ard. The employer shall assure that 
the lables remain affixed when the 

materials are sold, distributed, or oth- 

erwise Jeave the employer's workplace. 

Gi) The employer shall assure that 
the precautionary labels required by 

this paragraph are readily visible and 

legible. The labels shall bear the fol- 

lowing legend: 

DANGER 

CONTAINS ACRYLONITRILE (AN) 

CANCER HAZARD 

{q) Recordkecping—(l) Objective 
data for exzempled operations. 
Where the processing. use, and han- 

dling of materials made from or con- 
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taining AN are exempted pursuant to 

paragraph (a) 2ii) of this section, the 

employer shall establish and maintain 

an accurate record of objective data 

reasonably relied upon in support of 

the exemption. 

Gi) This record shall inctude at least 

the following information: 

(A) The material qualifying for ex- 

emption; 

(B) The source of the objective data; 

(C) The testing protocol, results of 

testing, and/or analysis of the materi- 

al for the release of AN; 

(D) A description of the operation 

exempted and how the data supports 

the exemption: and 

(E) Other data relevant to the oper- 

ations, materials, and processing Cov- 

ered by the exemption. 

Gti) The employer shall maintain 

this record for the duration of the em- 

ployer's reliance upon such objective 

data. 

(2) Exposure monitoring. i} The em- 

ployer shall establish and maintain an 

accurate record of all monitoring re- 

quired by paragraph (e) of this sec. 

tion. 
dij) This record shall include: 

(A) The dates, number, duration, 

and results of each of the samples 

taken, including a description of the 
sampling procedure used to determine 

representative employee exposure, 

(B) A description of the sampling 

and analytical methods used and the 

data relied upon to establish that the 
methods used meet the accuracy and 
precision requirements of paragraph 

(e)(6) of this section; 
(C) Type of respiratory protective 

devices worn, if any; and 
(D) Name. social security number. 

and job classification of the employee 

monitored and of all other employees 

whose exposure the measurement is 

intended to represent. 

git) The employer shall maintain 

this record for at least forty (40) 
years, or for the duration of employ- 

ment plus twenty (20) years, whichev- 

er is longer. 
(3) Medical surveillance. (i) The em- 

ployer shall establish and maintain an 
accurate record for each employee 

subject to medical surveillance as re- 
quired by paragraph (n) of this sec- 

tion. 

UCC 002473 
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(ii) This record shall include: 

(A) A copy of the physician's written 

opinions, 
(B) Any employee medical com- 

plaints related to exposure to AN, 
(C) A copy of the information pro- 

vided to the physician as required by 

paragraph (n)5) of this section and 

(D) A copy of the employee's medi- 
cal and work history. 

dii) The employer shall assure that 

this record be maintained for at least 
forty (40) years, or for the duration of 
employment plus twenty (20) years, 

whichever is longer. 

(4) Availability. (i) The employer 

shall make all records required to be 
maintained by this section available, 

upon request, to the Assistant Secre- 

tary and the Director for examination 

and copying. 
ii) Records required by paragraphs 

(qh b)-(g)(3) of this section shall be 
provided upon request to employees, 

designated representatives, and the 
Assistant Secretary in accordance with 

29 CFR 1910.20 (a)-(e) and (q)-(i). 

Records required by paragraph (qX1) 

shall be provided in the same manner 

as exposure monitoring records. 

(5) Transfer of records. (i} Whenever 

the employer ceases to do business, 

the successor employer shall receive 

and retain all records required to be 

maintained by this section for the pre- 

scribed period. 
ii} Whenever the employer ceases to 

do business and there is no successor 

employer to receive and retain the rec- 

ords for the prescribed period, these 

records shall be transmitted to the Di- 

rector. 
(iii) At the expiration of the reten- 

tion period for the records required to 

be maintained pursuant to this sec- 

tion, the employer shall notify the Di- 

rector at least 3 months prior to the 

disposa) of the records, and shall 

transmit them to the Director upon 

request. 

iv) The employer shall atso comply 

with any additional requirements in- 

volving transfer of records set forth in 
29 CFR 1910.20th). 

(r) Observation of monitoring—(1) 

Employee observation. The employer 

shall provide affected employees, or 

their designated representatives, an 

opportunity to observe any monitoring 
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of employee cxposure to AN conduct- 
ed pursuant to paragraph (e) of this 

section. 
(2) Observation procedures. (i) 

Whenever observation of the monitor- 
ing of employee exposure to AN re- 

quires entry into an areca where the 

use of protective clothing or equip- 
ment is required, the employer shal} 
provide the observer with personal 
protective clothing and equipment re- 
quired to be worn by employees work- 
ing in the area, assure the use of such 
clothing and equipment, and require 
the observer to comply with all other 
applicable safety and health proce- 

dures. 
(ii) Without interfering with the 

monitoring, observers shall be enti- 

tled: 
(A) To receive an explanation of the 

measurement procedures; 
(B) To observe all steps related to 

the measurement of airborne concen- 

trations of AN performed at the place 
of exposure; and 
(C) To record the results obtained. 
(s) Effective date: (1) This section 

shall become effective November 2, 
1978. 

(2) Monitoring and medica) surveil- 
lance conducted since January 1%, 
1978, under the provisions of the 

emergency temporary standard may 
be relied upon by the employer to 

meet the initia) monitoring and initial 
medical surveillance requirements of 
this section. 

(3) Training programs must be im- 

plemented by January 2, 1979. 
(4) Engineering and work practice 

controls required by paragraph (g) of 
this section shall be implemented no 
later than November 2, 1980. 

(t) Appendizes. The information con- 
tained in the appendixes jis not intend- 
ed, by itself, to create any additional 
obligation not otherwise imposed, or 
to detract from any obligation. 

APPENDIX A—SUBSTANCE SAFETY Data SHUeET 
FOR ACRYLONITRILE 

I, SUBSTANCE IDENTIFICATION 

A. Substance: Acrylonitrile (CH, CHCN). 
B. Synonyms: Propenenitrije; vinyl cya- 

nide: cyanoethylene; AN; VCN; acylon: car- 
bacryl; fumigrian; ventox. 
C. Acrylonitrile can be found as a liquid or 

vapor. and can also be found in polymer 
resins. rubbers. plastics. polyols, and other 

29 CFR Ch. XVII (7-1-85 Edition) 

polymers hasing acrylonitrile as a raw or in- 
termediate material. 

D. AN is used in the manufacture of acry)- 
ic and modiacrytic fibers, acrylic plastics 

and resins. speciality polymers. nitrile rub- 
bers, and other organic chemicals. Ht has 

also been used as a fumigant. 

E. Appearance and odor: Colorless (o pale 

scllow liquid with a pungent odor which can 
only be detected at concentrations above 
the permissible exposure level, in a range of 
13-19 parts AN per million parts of air (13- 
19 ppm). 

F. Permissible exposure: Exposurc may 

not exceed either: 

1. Two parts AN per million parts of air (2 
ppm) averaged over the 8-hour workday: or 

2. Ten parts AN per million parts of air 

(10 ppm) averaged over any 15-minute 
period in the workday. 

3. In addition, skin and eye contact with 
liquid AN is prohibited. 

If. HEALTH HAZARD DATA 

A. Acrylonitrile can affect your body if 
you inhale the vapor (breathing). if il comes 
in contact with your eyes or skin, or if you 
swallow it. If may enter your body through 

your skin. 

B. Effects of overexposure: 1. Short-term 
exposure: Acrylonitrile can cause eye irrita- 
tion. nausea, vomiting, headache, sneczing, 
weakness. and light-headedness. At high 
concentrations. the effects of exposure may 
g0 on to loss of consciousness and death. 
When acrylonitrile is held in contact with 
the skin after being absorbed into shoe 
leather or clothing. it may produce blisters 
following several hours of no apparent 
effect. Unless the shoes or clothing are re- 
moved immediately and the area washed, 
blistering will occur. Usually there is no 
pain or inflammation associated with blister 

formation. 

2. Long-term exposure: Acrylonitrile has 
been shown to cause cancer in laboratory 
animals and has been associated with 
higher incidences of cancer in humans. Re- 

peated or prolonged exposure of the skin to 
acrylonitrile may produce irritation and der- 

matitis. 

3. Reporting signs and symptoms: You 
should inform your employer if vou develop 
any signs or symptoms and suspect they are 
caused by exposure to acrylonitrile. 

Tit. EMERGENCY FIRST AID PROCEDURES 

A. Eye exposure: If acrylonitrile gets into 
your eyes, wash your eyes immediately with 
large amounts of water, lifting the lower 

and upper lids occasionally. Get medical al- 
tention immediately. Contact lenses should 
not be worn when working with this chemt- 

cal. 
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B. Skin exposure: If acrylonitrile gels on 
your skin, immediately wash the contami- 

nated skin with water. If acevlonitrife soaks 

hrough your clothing, especially your 
shoes, remove (he clothing immediately and 

wash the skin with water, If svmptoms 

occur after washing. eet medical attention 
immediately. Thoroughly wash the clouhing 
before reusing. Contaminated feather shoes 
or other feather articles should be discard: 
ed. 
C. Inhalation: If you or any other person 

breathes in large amounts of acrylonitrile, 
move the exposed person to fresh air at 

once. If breathing has stopped, perform ar- 
tificial respiration. Keep the affected 
person warm and at rest. Get medical atten: 

lion as soon as possibic 

D. Swatiowing: When acryfonitriie has 
been swallowed. give the person large quan- 
tities of water immediately. After the water 
has been swallowed, try to geet the person ta 
vomit by having him touch the back of his 
throat with his finger. Do not make an un- 

conscious person vomit Get medical atten. 
tion immediately. 
E. Reseuc: Move the affected person from 

the hazardous exposure. If the exposed 
person has been overcome. notify someone 

else and put into effect the estabhshed 
emergency procedures. Do not become a cas. 
ualty yourself, Understand your emerrency 
resevne procedures and know the location of 

the emergency equipment before the need 

arises. 
F. Special first aid procedures’ First aid 

KILS containing an adequate supply (at least 

two dozen) of amyl nitrite pearls. each con- 
taining 0.3 mj. shovld be maintained at each 
site where aerylonirile is used. When a 
person is suspected of receiving an overex- 
posure to acrylonitrile, immediately remove 
that person from the contaminated area 
using established rescue procedures. Con- 
taminated clothing must be removed and 
the acrylonitrile washed from the skin im- 
mediately. Artificial respiration should be 
started at once if breathing has stopped. If 

the person is unconscious, amy! nitrite may 
be used as an antidote by a properly trained 
individual in accordance with established 
emergency procedures. Medical aid should 
be obtained immediately. 

IV. RESPIRATORS AND PROTECTIVE CLOTHING 

A. Respirators. You may be required to 
wear a respirator for nonroutine activities. 
in emergencies. while your employer is in 
the process of reducing acrylonitrile expo- 
sure. through enginecring controls, and in 

areas where enginecring contrels are mot 

feasible. If respirators are worn, they must 

have a Mine Safety and Health Administra- 
tion (MSHA or MESA) or National Institute 
for Occupational Safety and Health 
(NIOSH) label of approval for use with or- 
ganic vapors, (Older respirators may have a 

§ 1910.1045 

Bureau of Mines approval label.) Por effec- 
live proicction. respirators must fit) your 

face and head snugiv. Respirators should 

not be loosened or removed in work situa- 

tions where their use is required. 

Acrylonitrile docs not have a detectable 

odor except at ievels above Che permissibic 

exposure limits. Do not depend on odor to 
warn you when a respirator cartridge or 

canister is exhausted. Cartridges or canis- 
ters must be changed daily or before the 
end-of-service-life. whichever comes first. 

Reuse of these may allow acrytonitritle ta 
gradually filter through the cartridge and 
cause exposures which you cannot detect by 
odor. If you can smell acrylonitrile while 
wearing a respirator, proceed immediately 

lo fresh air. If you experience difficulty 
breathing while wearing a respirator. te) 
your employer. 

B. Supplied-air suits: In some work situa- 
lions, the wearing of supplied-air suits may 
be necessary. Your employer must instruct 
you in their proper use and operation. 

C. Protective clothing: You must wear im- 
pervious clothing. gloves. face shield. or 
other appropriate protective clothing to pre- 
vent skin contact with liquid acrylonitrile. 
Where protective clothing ts required. your 
employrr is required to provide clean pgar- 
ments to you as necessary (Oo assume that 

the clothing protects you adequately. 

Replace oor repair impervious clothing 

that has developed leaks. 

Acrstonitrile should never be allowed to 
remain on the skin. Clothing and shoes 
which are not impervious to acrylonitrile 
should not be allawed to become contami- 
nated with acrylonitrile, and if they do the 
clothing and shoes should be promptly re- 
moved and decontaminated. The clothing 
should be laundered or discarded after the 
AN is removed. Once acrylonitrile pene- 
trates shoes or other leather articles, they 

shouid not be worn again. 

D. Eye protection: You must wear splash- 
proof safety goggles in areas where liquid 
acrylonitrile may contact your eyes. In addi- 
tion, contact lenses should not be worn in 
areas where eye contact with acrylonitrile 
can occur. 

V. PRECAUTIONS FOR SAFE USE, HANDLING, AND 

STORAGE 

A. Acrylonitrile is a flammable liquid. and 
its vapors can easily form explosive mix- 
tures in air. 

B. Acrylonitrile must be stored in tightly 
closed containers in a cool, well-ventilated 
area, away from heat, sparks. flames. strong 
oxidizers (especially bromine), strong bases, 
copper. copper alloys. ammonia, and amines. 

C. Sources of ignition such as smoking and 
open flames are prohibited wherever acrylo- 
nitrile is handled. used. or stored in a 
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manner that could create a potential fire or 
explosion hazard. 

D. You showld use non-sparking tools 

when opening or clasing metal containers of 

acrsjonitrile, and containers must b¢ 
bonded and grounded when pouring or 
transferring liquid acrylonitrile. 

FE. You must immediately remove any non. 

impervious clothing that becomes wetted 
with acrylonitrile. and Uhis clothing must 
not be reworn until the acrylonitrile is re- 
moved from the clothing. 

F. Impervious clothing wet with liquid ac- 

rvlonitrile can be easily ignited. This cloth- 
ing must be washed down with water before 
you remove it. 
G. If your skin becomes wet with liquid 

acrylonitrile, you must promptly and thor. 
oughly wash or shower with soap or mild 
detergent to remove any acrylonitrile from 

your skin. 
H. You must not keep food, beverages, or 

smoking materials. nor are you permitted to 
eat or smoke in regulated areas where acry- 
lonitrile concentrations are above the per- 
missible exposure limits. 

I. If you contact liquid acrylonitrile, you 
must wash your hands thoroughly with 
soap or mild detergent and water before 
caling, smoking, or using toilet facilities. 

J. Fire extinguishers and quick drenching 
facilities must be readily available, and vou 
should know where they are and how to op- 

crate them. 
K. Ask your supervisor where acrylonitrile 

is used in your work area and for any addi- 
tional plant safety and health rules. 

VI. ACCESS TO INFORMATION 

A. Each year. your employer is required to 
inform vou of the information contained in 

this Substance Safety Data Sheet for acry- 
lonitrile. In addition, you employer must in- 
struct you in the proper work practices for 
using acrylonitrile, emergency procedures, 
and the correct use of protective equipment. 

B. Your employer is required to determine 

whether you are being exposed to acryloni- 
trile. You or your representative has the 
right to observe cmployee measurements 
and to record the results obtained. Your em- 
ployer is required to inform you of your ex- 
posure. If your employer determines that 
you are being evercxpased, he or she is re- 

quired to inform you of (he actions whict: 
are being taken to reduce your exposure to 
within permissible exposure limits. 

C. Your employer is required to keep 
records of your exposures and medical ex- 
aminattons. These records must be Kept by 
the employer for at least forty (40) years or 
for the period of your employment plus 
twenty (20) years, Whichever is Jonger. 

D. Your employer is required to rcicase 

your exposure and medical records to you or 
your representative upon your request. 

29 CFR Ch. XVII (7-1-85 Editian) 

APPENDIX B—SURSTANCE TECHNICAL 
GUIDELINES FOR ACRYLONITRILE 

T. PHYSICAL AND CHEMICAL DATA ¢ 

A. Substance identification: 1. Synonyms: 
AN: VCN: vinyl evanide: propenenitrite: 
cyanocthyiene: Aervion: Carbacryt Fumi- 

grain; Ventox. 

2. Formula: CH2. CHCN. 

3. Molecular weight: $3.1. 

B. Physical data: }. Boiling point (760 mm 
Her 77.3° CAT PY. 

2. Specific gravity (water=1) 0.81 Cat 20° 
Cor 68 Fy. 

3. Vapor density (air= 1] at boiling point of 
acrylonitrile): 1.83: 

4. Melting point: —-83° C (-117° FY, 

§. Vapor pressure (@20° F'): 83 mm He: 

6. Solubility in water. percent by weight 
@20° C (68° F): 7.35: . 

7. Evaporation rate (Butyl Acetate=1> 
4.54. and 

8. Appearance and odor: Coloricss to pale 
ycHow liquid with a pungent odor at concen. 

trations above the permissible exposure 
Jevel. Any detectable odor of acrylonitrile 
may indicate overexposure. 

S1. FIRE, EXPLOSION, AND REACTIVITY HAZARD 
DATA 

A. Fire: t. Flash -{° C (30 °F) 
(closed cup). 

2. Autoignivion temperature: 481° C 1898", 
FD. , 

3. FJammable limits air, 

volume: Lower: 3, Upper: 17. 

4. Extinguishing media: Alcohol 

earbon dioxide, and dry chemical. 

5. Special fire-fighting procedures: Do not 
use a solid stream of water, since the stream 
will scatter and spread the fire. Use water to 

cool containers exposed to a fire. 

6. Unusual fire and explosion hazards: Ac- 
rylonitrile is a flammable tiquid, Its vapors 
can easily form explosive mixtures with air. 
All ignition sources must be controlled 
where acrylonitrile is handled, used, or 
stored in a manner that could create a po- 
tential fire or explosion hazard. Acryloni- 
Lrile vapors are heavier than air and may 
travel along the ground and be ignited by 

open flames or sparks at locations remote 

from the site at which acrylonitrile is being 
handled. 

7. For purposes of comphance with the re- 
quirements of 29 CFR 1910.106, acryloni- 
trile is classified as a class IB flammable 
liquid. For example, 7.500 ppm. approxti- 
mately one-fourth of the Jower flammable 
limit, would be considered to pose a poten- 
tial fire and explosion hazard. 

8. For purposes of compliance with 29 

CFR 1916.157, acrylonitrile is classified as a 

Class B fire hazard. 

paint: 

percent by. 

foam, 
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9. Far purpose of compliance with 29 CFR 
1919.309, tocations classified as hazardous 

‘ne to (he presence of acrylonitrile shall be 

lass 3, Group D. 
B Reactivity: 
1. Conditions contributing (oa instability: 

Aervionitiide will polyveocrize when hot, and 

the addifional heat irberated ty the polym- 

erization may cause containers to explode. 
Pure AN inay self-polymerize, with a rapid 
build-up of pressure. resulting in an explo- 

sion hazard. Inhibitors are added to the 
commercial product to prevent self-polymer- 

ization. 
2. Incompatibilities: Contact with strong 

oxidizers (especially bromine) and strong 
bases may cause fires and explosions. Con- 
tact with copper, copper alloys. ammonia, 
and amines may start serious decomposi- 

tion. 
3. Hazardous decompostion products: 

Toxic gases and vapors (such as hydrogen 

cvanide, oxides of nitrogen. and carbon 
monoxide? may be released in a fire involv- 
ing acrylonitrile and certain polymers made 

from acrytonitrile. 

4. Special precaptions: Liguid acrylonitrile 
wil) attack some forms of plastics. rubbers. 

and coatings. 

TIE. SPILL, LEAK, AND DISPOSAL PROCEDURES 

A. lf acryJonitrile is spilled or leaked, the 
following steps should be taken: 

1. Remove all ignition sources. 
2. The area should be evacuated at once 

and re-entered only after the area has been 

thoroughly ventilated and washed down 
with water. 

3. If liquid acrylonitrile or polymer inter- 
mediate, collect for reclamation or absorb in 
paper. vermiculite. dry sand, earth, or simi- 
lar material. or wash down with water into 
process sewer system. 

B. Persons not wearing protective equip- 
ment should be restricted from areas of 
spills or Jeaks until clean-up has been com- 
pleted. 

C. Waste disposal methods: Waste matcri- 
al shall be disposed of in a manner that is 
not hazardous to employees or to the gener- 
al population. Spills of acrylonitrile and 
flushing of such spills shall be channeled 
for appropriate treatment or collection for 

disposal. They shall not be channeled di- 
rectly into the sanitary sewer system. In se- 
Jecting the method of waste disposal, appli- 
cable local, State, and Federal} regulations 
should be consulted. 

IV. MONITORING AND MEASUREMENT 

PROCEDURES 

A Exposure above the Permissible Expo. 
sure Lidmat: 

1. Eight-hour exposure evalualion: Meas- 
urements taken for the purpose of deter- 
nining employee exposure under this sec- 

§ 1910.1045 

tion are best taken so thal the average 8- 
hour exposure may be determined from a 

single 8-hour sample or two (2) 4-hour sans- 

ples. Air samples should be taken in the cm- 

ployvee’s breathing zone fair that would 

most nearly represent that inhaled by Che 

emptovec.) 

2. Ceibup evaluation: Measurements taken 

for the purpose of determining emplovee 
exposure under this section must be taken 
during periods of maximum expected air- 

borne concentrations of acrylonitrile in the 
empltovee's breathing zone. A minimum of 
three (3) measurements should be taken on 
one work shift. The average of all measure- 
ments taken is an estimate of the employ- 
ee’s ceiling exposure. 

3. Monitoring techniques: The sampling 
and analysis under this section may be per- 

formed by collecting the acrylonitrile vapor 
on charcoal adsorption tubes or other com- 
posilion adsorption tubcs. with subsequent 
chemical analysis. Sampling and analysis 
may also be performed by instruments such 

as real-time continuous monitoring systems, 

portable direct-reading instruments, or pas- 
sive dosimeters. Analysis of resultant sam- 
ples should be by gas chromatograph. 

Appendix D tists methods of samphne and 
analysis which have been tested by NIOSH 
and OSHA for use with acrylonitrile. 

NIOSH and OSHA have validated modifica: 
tions of NIOSH Method S-156 (See Appen- 

dix D) under laboratory conditions for con. 
centrations below 1 ppm. The employer has 

the obligation of selecting a monitoring 
method which meets the accuracy and pic- 
cision requirements of the standard under 
his unique field conditions. The standard re- 
quires that methods of monitoring must be 
accurate, to a 95-percent confidence level, to 
«35-percent for concentrations of AN at or 
above 2 ppm, and to =-~-50-percent for con- 

centrations below 2 ppm. In addition to the 
methods described in Appendix D, there are 
numerous other methods available for moni- 
toring for AN in the workplace. Details on 
these other methods have been submitted 
by various companies to the rulemaking 
record, and are available at the OSHA 

Docket Office. 

B. Since many of the duties relating to 
employee exposure are dependent on the re- 
sults of monitoring and measuring proce- 
dures, employers shal) assure that the eval- 
uation of employee exposures is performed 
by a competent industrial hygienist or other 
technically qualified person. 

V. PROTECTIVE CLOTHING 

Employees shall be provided with and re- 
quired to wear appropriate protective cloth- 
ing to prevent any possibility of skin contact 
with liquid AN. Because acrylonitrile is ab- 

sorbed through the skin. it is important to 
prevent skin contact with liquid AN. Protec- 
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tive clothing shall include impermeable cov- 
eralls or similar full-body work clothing. 
gloves, head-coverings, as appropriate to 

protect areas of the body which may come 
in contact with liquid AN. 

Employers should ascertain that the pro- 

teclive garmets are impermeable lo acryio- 

nitrile. Non-impermeable clothing and shocs 

should not be allowed La become contami- 
nated with liquid AN. Hf permeable clothing 
does become contaminated, it should be 
promptly removed, placed in a regniated 

area for removal of Lic AN, and not worn 
again until the AN is removed. If leather 
footwear or other leather garments become 
wet from acrylonitrile, they should be re- 
placed and not worn again, due to the abdih- 

ty of leather to absorb acrylonitrile and 
hold it against the skin. Since there is no 
pain associated with the blistering which 
may result from skin contact with liquid 
AN, it is essential that the employee be in- 
formed of this hazard so that he or she can 
be protected. 
Any protective clothing which has devel- 

oped leaks or is otherwise found to be defec- 
tive shal} be repaired or replaced. Clean pro- 
tective clothing shall be provided to the em- 
ployee as necessary Lo assure its protective- 

ness. Whenever impervious clothing be- 

comes wet with liquid AN, it shall be washed 
down with water before being removed by 
the employee. Employees are also required 
to wear splash-proof safety goggles where 
there is any possibility of acrylonitrile con- 
tacting the eycs. 

V1. HOUSEKEEPING AND HYCIENE FACILITIES 

For purposes of complying with 29 CFR 

1910.141, the following items should be em- 
phasized: 

A. The workplace should be kept clean, or- 
derly, and in a Sanitary condition. The em- 
ployer is required to institute a Jeak and 
spill] detection program for operations in- 
volving liguid AN in order to detect sources 
of fugitive AN emissions. 

B. Dry sweeping and the use of com- 

pressed air is unsafe for the cleaning of 
floors and other surfaces where liquid AN 
may be found. 

C. Adequate washing facilities with hot 
and cold water are to be provided, and main- 
fained in a sanitary condition. Suitable 
cleansing agents are also to be provided to 
assure the effective removal of acrylonitrile 
from the skin. 

D. Change or dressing rooms with individ- 
ual clothes storage facilities must be provid- 
ed to prevent the contamination of street 
clothes with acrvlonitrile. Because of the 
hazardous nature of acrylonitrile, contam)- 

nated protective clothing should be placed 
in a reguiated area designated by the em- 
ployer for removal of the AN before the 
clothing is laundered or disposed of. 

29 CFR Ch. XVII (7-1-85 Edition) 

V3. MISCELLANEOUS PRECAUTIONS 

A. Store acrvJonitrife in Cightiv-closed con... 
tainers in a cool. well-ventilated area an 

take necessary precautions to avoid any ex: 
plasion hazard. 

B. High exposures to acrylonitrile can 

occur when transferring the fiquid from one 
container to another. 

C. Non-sparking tools must be used to 
open and ciose metal acrytonitrile conlain- 
ers. These containers must be effectively 
grounded and bonded prior to pouring. 

D. Never store uninhibited acrylonitrile. 
E. Acrylonitrile vapors are not inhibited. 

They may form polymers and clog vents of 
storage Lanks. 

F. Use of supplied-air suits or other imper- 
vious coverings may be necessary to prevent 
skin contact with and provide respiratory 

protection from acrylonitrile where (he con. 
centration of acrylonitrile is unknown or is 
above the ceiling limit. Supplhcd-air suits 
should be selected. used. and maintained 
under the immediate supervision of persons 
knowledgeable in the limitations and poten- 
tial life-endangering characteristics of sup. 

plied-air suits. 
G. Employers shal! advise employees of all 

areas and operations where exposure lo ac- 
rylonitrile could occur. 

VIII. COMMGN OPERATIONS 

Common operations in which exposure to 
acrylonitrile is likely to occur include thd 
following: Manufacture of the acrylonitrile 

monomer: synthesis of acrylic fibers. ABS. 
SAN, and nitriJe barrier plastics and resins. 
nitrile rubber, surface coatings. specialty 
chemicals, use as a chemical intermediate, 
use as a fumigant and in the cyanoecthy!a- 

tion of cotton. 

APPENDIX C—MEDICAL SURVEILLANCE 
GUIDELINES FOR ACRYLONITRILE 

I. ROUTE OF ENTRY 

Inhalation: skin absorption; ingestion. 

11, TOXICOLOGY 

Acryionitrile vapor is an asphyxiant duc 
to inhibitory action on metabolic enzyme 
systems. Animals exposed to 75 or 100 ppm 
for 7 hours have shown signs of anoxia: in 

some animals which died at the higher Sevet. 
cyanomethemoglobin was found in the 
blood. Two human fatalities from accidental 
poisioning have been reported: one was 
caused by inhalation of an unknown concen. 
tration of the vapor, and the other was 
thought to be caused by skin absorption or 
inhalation. Most cases of intoxication from 

industrial exposure have been mild, with 
rapid onset of eye irritation, headache. 
sneezing, and nausea. Weakness, lighthea- 
dedness. and vomiling may also occur. Expo- 
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sure to high concentrations may produce 
profound weakness. asphyxia, and death. 
The vapor is a severe eve trritant. Prolonged 
cin contract with the diguid may result in 

absorption with svstemic effects, and in the 
formation of farge blisters after a tatent 
period of several hours. Ajthough there ts 
usually little or no pain or inflammation. 
the affected skin resembles a second-degree 
thermal burn. Solutions spilled on exposed 

skin, or on areas covered only by a light 
layer of clothing, evaporate rapidly, leaving 
no irritation, or, al Lhe most, mild transient 
redness. Repeated spills on exposed skin 
may result in dermatitis due to solvent cf- 
fects. 

Results after 1 year of a planned 2-year 
animal study on the effects of exposure to 
acrylonitrile have indicated that rats ingest- 
ing as little as 35 ppm in their drinking 
water develop tumors of the central nervous 
system. The interim results of this study 
have been supported by a similar study 
being conducted by the same laboratory, in- 
volving exposure of rats by inhalation of ac- 
rylonitrile vapor, which has shown similar 

types of tumors in animals exposed to 80 

ppm. . 
In addition. the preliminary results of an 

epidemiological study being performed by 
duPont on a cohort of workers in their 
Camden. S.C. acrylic fiber plant indicate a 
Statistically significant increase in the inci- 
dence of cojon and jung cancers among em- 

7 Moyees exposed to acrylonitrite. 

Il. SIGNS AND SYMPTOMS OF ACUTE 

OVEREXPOSURE 

Asphyxia and death can occur from expo- 
sure to high concentrations of acrylonitrile. 
Symptoms of overexposure include eye irri- 
tation, headache, sneezing, nausea and vom- 
iting, weakness, and light-headedness. Pro- 
longed skin contact can cause blisters on the 
skin with appearance of a second-degree 
burn, but with little or no pain. Repeated 
skin contact may produce scaling dermatits. 

IV. TREATMENT OF ACUTE OVEREX POSURE 

Remove employee from exposure. {mmedi- 
ately flush eves with water and wash skin 
with soap or mild detergent and water. If 

AN has been swallowed. and person is con- 
scious, induce vomiting. Give artificial re- 
suscilation if indicated. More severe cases, 
such as those associated with loss of con- 
sciousness, may be treated by the intrave- 
nous administration of sodium nitrite, fol- 
lowed by sodium thiosulfate, although this 
is not as effective for acrylonitrile poisoning 
as for inorganic cyanide poisoning. 

V. SURVEILLANCE AND PREVENTIVE 

CONSIDERATLONS 

A. AS noted above, exposure to acryloni- 

trile has been tinked to increased incidence 
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of cancers of the colon and lung in employ- 
ees of the duPont acrylic fiber plant in 
Camden. S.C. In addition. the animal test- 
ing of acrvionitrile has resulted in the devel. 

opment of cancers of the central nervous 

system in rats exposed by either inhalation 
or ingestion. The physician should be aware 

of the findings of these studies in evaluating 
the health of emplovecs exposed to acrylo- 

nitrite, 
Most reported acute effects of occupation- 

al exposure to acryncnitrile are due to its 

ability to cause tissue anoxia and asphyxia. 
The effects are similar to those caused by 
hydrogen cyanide. Liquid acrytonitrile can 
be absorbed through the skin upon pro- 
longed contact. The liquid readily pene- 
trates leather, and will produce burns of the 
feet Hf footwear contaminated with acryloni- 

trile is nol removed. 

It is important for the physician to 
become familar with the operating condi- 
tions in which exposure to acrylonitrile may 
occur. Those employees with skin diseases 
may not tolerate the wearing of whatever 
protective clothing may be necessary lo pro- 

lect them from exposure. In addition, those 
with chronic respiratory disease may not 
tolerate the wearine of negative-pressure 
respirators. 

B. Surveillance and screemne. Medical 
histories and laboratory erxaminations are 
required for each emplovee subject lo expo- 

sure to acrvlonitrile above the action level. 
The emplover must screen emplovees fer 
history of certain medical conditions which 
might place the empjJovee at tncreased risk 
from exposure. ‘ 

1. Central nervous sustem dysfunction. 
Acute effects of exposure to acrylonitrile 
generally involve the central nervous 
system. Symptoms of acrylonitrile exposure 
include headache, nausea. dizziness, and 

genera] weakness. The animal studies cited 
above suggest possible carcinogenic effects 
of acrylonitrile on the central nervous 
system, since rats exposed by either inhala- 
tion or ingestion have developed simifar 
CNS tumors. 

2. Respiratory discase. The du Pont data 
indicate an increased risk of lune cancer 
among employees exposed to acrylonitrile. 

3. Gastrointestinal disease. The du Pont 
da!a indicate an increased risk of cancer of 
the colon among employees exposed to acry- 
Jonitrile. In addition, the animal studies 
show possible tumor production in the stom- 
achs of the rats in the ingestion study. 

4. Skin disease. Acrylonitrile can cause 
skin burns when projlonged skin contact 
with the liquid occurs. In addition, repeated 
skin contact with the liquid can cause der- 
matitis. 

5. General. The purpose of the medical 
procedures outlined in the standard js to es- 
lablish a baseline for future health monitor- 
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ing. Persons unusually susceptible to the ef- 
fects of anoxia or those with anemia would 
be expected to be at increased risk. In addi- 

tion (o emphasis on the CNS, respiratory 

and gastro-intestinal systems, the cardiovas.- 
cular system, liver, and kidney function 
should also be stressed. 

Arrenpix D—SAMPLING AND ANALYTICAL 
METHODS FOR ACRYLONITRILE 

There are many methods available for 
monitoring employee exposures to acryloni- 
trile. Most of these involve the use of char- 
coa) tubes and sampling pumps, with analy- 
sis by gas chromatograph. The essential dif- 
ferences between the charcoal tube methods 

include, among others, the use of different 
dcsorbing solvents, the use of different lots 
of charcoal, and the use of different equip- 

ment for analysis of the samples. 

Besides charcoal, considerable work has 
becn performed on methods using porous 
polymer sampling tubes and passive dosi- 

meters. In addition, there are several porta- 
ble gas analyzers and monitoring units avail- 
able on the open market. 

This appendix contains details for the 
methods which have been tested at OSHA 
Analytical Laboratory in Salt Lake City. 
and NIOSH in Cincinnati. Each is a varia. 
tion on NIOSH Method S-156. which is also 
included for reference. This does not indi- 
cate that these methods are the only ones 
which will be satisfactory. There also may 
be workplace situations in which these 

methods are not adequate, due to such fac- 
tors as high humidity. Copies of the other 
methods available to OSHA are available in 
the rulemaking record, and may be obtained 
from the OSHA Docket Office. These in- 
clude, the Union Carbide, Monsanto, Dow 

Chemical and Dow Badische methods, as 
well as NISOH Method P & CAM 127. 

Employers who note problems with 

sample breakthrough should try larger 
charcoal tubes. Tubes of larger capacity are 
avanlable, and are often used for sampling 
vinyl chloride. In addition, lower flow rates 
and shorter sampling times should be bene- 

ficial in minimizing breakthrough problems. 

Whatever method the employer chooses. 
he must assure himself of the method's ac- 
curacy and precision under the unique con- 
ditions present in his workplace. 

NIOSH MetnHop S-156 (UNMODIFIED) 

Analyte: Acrylonitrile. 

Matrix: Air. 

Procedure: Absorption on charcoal, desorp- 
tion with methanol, GC. 

1. Principie of the method (Reference 
11.1). 

1.1 A known volume of air is drawn 
through a charcoal tube to trap the organic 
vapors present. 

UCC 002480 

29 CFR Ch. XVIl (7-1-85 Edition) 

1.2 The charcoal in the tube is transferred 
to a small. Stoppered sample container, and 

the analyte is desorbed with methanol. . 

1.3 An aliquat of the desorbed sample if 
injected into a gas chromatograph 

1.4 The area of the resulting peak is deter- 

mined and compared with areas abtained 
for standards. 

2. Range and Senstirrify. 

214° This method was validated over the 

range of 17.5-70.0 me/cu m at an atmos- 

pheric temperature and pressure of 22° C 
and 760 MM He, using a 20-hter sample. 
Under the conditions of sample sive (20- 
liters) the probable useful range of this 

method is 4.5-135 mg-cu m. The method is 
capable of measuring mich = smaller 
amounts if the desorption efficieney is ade- 
quate. Desorption efficiency must be deter- 
mined over the range used. 

2.2 The upper limit of the range of the 

method is dependent on the adsorptive ca- 
pacity of the charcoal tube. This capacity 
varies wilh the concentrations of acrvloni- 

trile and other substances in the air. The 

first section of the charcoal tube was found 

to hold at least 3.97 me of acrylonitrile 
when a test almosphere containing 92.6 me/ 
cum of acrylonitrile in air was sampled 618 
liter per minute for 240 minutes: at that 

time the concentration of acrylonitrile in 
the effluent was less than 5 percent of that 
in the influent. (The charcoas tube consists 
of two sections of activated charcoal sepa- 
rated by a section of urethane foam. See 

section 6.2.) If a particular atmosphere i 
suspected of containing a lares amount of 
contaminant, a smatler sampling volume 

should be taken. 

3. interference. 

3.1 When the amount of water in the air 

is SO great that condensation actually occurs 
in the tube. organic vapors will not be 
trapped efficiently. Preliminary experi- 
ments using toluene indicate that high hnu- 
midity severely decreases the breakthrough 
volume. 

3.2 When interfering compounds = are 

known or suspected to be present in the air, 
such information, including their suspected 
identities, should be transmitted wilh the 
sample. 

3.3 It must be emphasized that anv com- 

pound which has the same retention lime as 
the analyte at the operating conditions de- 
scribed in this method is an interference. 
Retention time data on a single column 
cannot be considered proof of chemical 

identity. 
3.4 If the possibility of interference 

exists, separalion conditions (column pack- 

ing, temperature, etc.) must be changed to 
circumvent the problem. 

4. Precision and accuracy. 
_ 4.1 The Coefficient of Variation (CV,) 
for the total analytical and sampling 

{ 
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method in the range of 17.5-70.0 mg/cu m 
was 0.073. This value corresponds to a 3.3 
me/cu m standard deviation at the (previ- 
4s) OSHA standard level (20 ppm). Statis- 

tical information and details of the valida- 
lion and expcrimental test procedures can 

be found in Reference 11.2. 
4.2 On the average the concentrations 

obtained at the 20 ppm level using the over- 
all sampling and analytical method were 6.0 
percent lower than the “lrue” concentra- 
tions for a limited number of iaboratory ex- 
periments. Any difference between the 
“found” and ‘‘true” concentrations may not 
represent a bias in the sampling and analyt- 
ical method, but rather a random variation 
from the experimentally determined “Lrue” 
concentration. Therefore, no recovery cor- 
rection should be applied to the final result 

in section 10.5. 
5. Advantages and disadvantages of the 

nicthod. 
5.1 The sampling device is small, porta- 

ble, and involves no liquids. Interferences 
are minimal, and most of those which do 
occur can be eliminated by altering chroma- 
tographic conditions. The tubes are ana- 
Iyzed by means of a quick, instrumental 

method, 
The method can also be used for the si- 

multaneous analysis of two or more sub- 

stances suspecled to be present in the same 
sample by simply changing gas chromato- 
graphic conditions. 

5.2 One disadvantage of the method is 
hat the amount of sample which can be 
vaken is limited by the number -of milli- 
grams thal the tube will hoid before over- 
loading. When the sampie value oblained 
for the backup section of the charcoal tube 
exceeds 25 percent of that found on the 
front section, the possibility of sample loss 
exists. 

§.3 Furthermore, the precision of the 
method is Hmited by the reproducibility of 
the pressure drop across the tubes. This 
drop will affect the flow rate and cause the 
volume to be imprecise, because the pump is 
usually calibrated for one tube only. 

6. Apparatus. 

6.1 A calibrated persona! sampling pump 
whose flow can be determined within +5 
percent at the recommended flow rate. 
(Reference 11.3). 
6.2 Charcoal tubes: Glass tubes with 

both ends flame sealed, 7 cm long with a 6- 
mm ©.D. and a 4-mm I.D., containing 2 sec- 
tions of 20/40 mesh activated charcoal sepa- 
rated by a 2-mm portion of urethane foam. 
The activated charcoals prepared from coco- 
nut shells and is fired at 600° C prior to 
packing. The adsorbing section contains 100 
meg of charcoal. the backup section 50 me. A 
3-mm portion of urethane foam is placed be- 
tween the outlet end of the tube and the 
backup section. A plug of silicated glass 

wool is placed in front of the adsorbing sec- 
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tion. The pressure drop across the tube 

must be less than L inch of mercury at a 
flow rate of | liter per minute. 

6.3 Gas chromatograph equipped with a 

{iame ionization detector. 

6.4 Column (4-ft» %-in stainkess steel) 
packed with 50/80 mesh Poropak, type Q. 

6.5 An clectronic finicgrator or some 

other suitable method for measuring peak 

areas. 
6.6 Two-milliliter sample containers with 

glass steppers or Teflon-lined caps. Hf an 
automatic sample injector is used. the asso- 
ciated vials may be used. . 

6.7 Microliter syringes: 10-microliter and 
other convenient sizes for making stand- 

ards. 

6.8 Pipets: 1.0-m} delivery pipets. 
6.9 Volumetric flask: 10-m} ar convenient 

sizes for making standard solutions. 

1. Reagents. 

7.1 Chromatographic quality methanol. 

7.2 Aervionitrife, reagent grade. 

7.3 Hexane, reagent grade. 

7.4 Purified nitrogen. 

7.5 Prepurified hydrogen. 

7.6 Filtered compressed air. 

8. Procedure. 

8.1 Cleaning of equipment. All glassware 
used for the laboratory anaivsis should be 
detergent washed and thorouphly rinsed 
with tap water and distilled water. 

8.2 Calibration of personal pumps. Each 
personal pump must be calibrated with a 

representative charcoal tube in the line. 
This will minimize errors associated with 

uncertainties in the sample volume collect. 

ed. 

8.3 Collection and shipping of samples. 

8.3.1 Immediately before sampling, break 
the ends of the tube to provide an opening 
at least one-half the internal diameter of 

the tube (2 mm). 
8.3.2 The smaller section of charcoal is 

used as a backup and should be positioned 
nearest the sampling pump. 

8.3.3. The charcoal tube should be placed 
in a vertica} direction during sampling to 
minimize channeling through the charcoal. 

8.3.4 Air being sampled should not be 
passed through any hose or tubing before 
entering the charcoal tube. 

8.3.55 A maximum sample size of 20 liters 
is recommended. Sample at a flow of 0.20 
liter per minute or less. The flow rate 
should be known with an accuracy of at 
Jeast +5 percent. 

8.3.6 The temperature and pressure of 

the atmosphere being sampled should be re- 
corded. If pressure reading is not available. 
record the elevation. 

8.3.7 The charcoal tubes should be 
capped with the supplied plastic caps imme- 
diately after sampling. Under no circum- 
stances should rubber caps be used. 
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8.3.8 With each batch of 10 samples 
submit one tube from the same lot of tubes 

which was used for sample collection and 
which is subjected to exactly the same han- 

dling as the samples except that no air is 
drawn through it. Label this as a blank. 

8.3.9 Capped tubes should be packed 

tightly and padded before they are shipped 

to minimize tube breakage during shipping. 

8.3.10 A sample of the bulk material 

should be submitted (o the laboratory in a 

glass container with a Teflon-lined cap. This 

sample should not be transported in the 
same container as the charcoal tubes. 

8.4 Analysis of samples. 
8.4.1 Preparation of samples. In prepara- 

tion for analysis. each charcoal tube is 
scored with a file in front of the first sec- 
tion of charcoal and broken open. The glass 
wool is removed and discarded. The char- 

coal in the first QGarger) section is trans- 
ferred to a 2-mij stoppered sample container. 

The separating section of foam is removed 

and discarded: the second section js trans- 

ferred to another stoppered§ container. 

These two sections are analyzed separately. 

8.4.2 Desorpuion of samples. Prior to 

analysis, §.0 ml! of methanol is pipetted into 

each sample container. Desorption should 

be done for 30 minutes. Tests indicate that 

this is adequate if Lhe sample is agitated oc- 
casionally during this period. lf an automat- 
ic sample injector is used, the sample viats 
should be capped as soon as the solvent is 

added to minimize volatilization. 

8.4.3 GC conditions. The typical opcrat- 
ing conditions for the pas chromatograph 

are: 
1. 50 ml/min (60 psig) nitrogen carrier gas 

flow. 
2. 65 ml/min (24 psig) hydrogen gas flow 

to detector. 
3. 500 mi/min (50 psig) air flow to detec- 

tor. 

4. 235° C injector temperature. 
5. 255° C manifold temperature (detector). 
6. 155° C column temperature. 
B.4.4 Injection. The first step in the ana}- 

ysis is the injection of the sample into the 
gas chromatograph. To eliminate difficul- 
ties arising from blowback or distillation 
within the syringe needle, one should 
employ the solvent flush injection tech- 
nique. The 10-microliter syringe is first 
flushed with solvent several times to wet 
the barrel and plunger. Three microliters of 
solvent are drawn into the syringc to in- 
crease the accuracy and reproducibility of 
the injected sample volume. The needle is 
removed from the solvent, and the plunger 
is pulled back about 0:2 microliter to sepa- 
rate the solvent flush from the sample with 

a pockel of air to be used as a marker. The 
needle is then immersed in the sample, and 
a S-microliter aliquot:is withdrawn, taking 
into consideration the volume of the needle, 
since the sample in the needle will be com- 

29 CFR Ch. XVII (7-1-85 Edition) 

pletely injected. After the needic is removed 
from the sample and prior to injection, the 

phinger is pulled back 1.2 microliters to... 
minimize evaporation of the sample frong€- 

the tip of the needle, Observe that the 
sample occupies 4.9-5.0 microliters in the 

barrel of the syringe. Duplicate ingections of 
each sampte and standard shauld be made. 

No more than a 3 percent difference in area 
is to be expected. An automatic sample in- 
jector can be used if it is shown lo give re- 
producibility al least as good as the solvent 

flush method. 
8.4.5 Measurement of area. The area of 

the sample peak is measured by an electron- 
ic integrator or some other suitable form of 
area measurement, and preliminary results 
are read from a standard curve prepared as 

discussed below. 
B.5 Determination of desorption efficien- 

cy. 
8.5.1 Importance of determination. The 

desorption efficiency of a particular com- 
pound can vary from one laboratory to an- 

other and also from one batch of charcoal 
to another. Thus. it is necessary to deter- 
mine al least once the percentage of the 
specific compound that is removed in the 
desorption process, provided the same batch 
of charcoal is used. 

8.5.2 Procedure for determining desorp- 
tion efficiency. Activated charcoal equiva- 

lent to the amount in the first section of the 
sampling tube (100 mg) is measured into a 
2.5 in. 44mm LD. glass tube. flame sealed aty 
one end. This charcoat must be from the’. 
same batch as that used in oblaining the 
samples and can be obtained from unused 
charcoal tubes. The open end is capped with 
Parafilm. A known amount of hexane solu- 
tion of acrylonitrile containing 0.239 g/ml is 

injected directly into the activated charcoal 

with a microliter syringe. and tube is capped 

with more Parafilm. When using an auto- 

malic sample injector, the sample injector 
vials, capped with Teflon-faced septa, may 
be used in place of the glass tube. 

The amount injected is equivalent to that 
present in a 20-liter air sample at the seject- 

ed level. 
Six tubes at each of three levels (0.5X. 1X. 

and 2X of the standard) are prepared in this 

manner and allowed to stand for at least 

overnight to assure complete adsorption of 

the analyte onto the charcoal. These tubes 

are referred to as the sample. A parallel 

blank Lube should be treated in the same 

manner except that no sample is added to it. 

The sample and blank tubes are desorbed 

and analyzed in exactly the same manner as 

the sampling Cube described in section 8.4. 

Two or three standards are prepared by 

injecting the same volume of compound into 

1.0 m} of methanol with the same syringe 

used in the preparation of the samples. 

These are analyzed with the samples. 
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The desorption efficiency (D.E.) equals 
the average weeht in mg recovered from 
the tube divided by the weirht in mg added 
to the tube, or 

Averare weight recovered (mr) 

weight added (me) 
D.F. 

The desorption efficiency is dependent on 
the amount of analyte collected on the 

charcoal. Plot the desorption efficiency 
versus weight of analyte found. This curve 
is used in section 16.4 lo correct for adsorp- 

lion fosses. 

9. Calibration and standards. 

It is convenient to express concentration 
of standards in terms of mg/l.0 m) metha- 
nol, because sampics are desorbed in this 
amount of methanol. The density of the an- 
alyte is used to convert mg into microliters 
for easy measurement with a microliter sy- 

ringe. A series of standards, varying in con- 
centration over the range of interest, is pre- 
pared and analyzed under the same GC con- 
ditions and during the same time period as 
the unknown samples. Curves are estab- 
lished by plotting concentration in meg/t.6 
ml versus peak area 

Note.—Since no internals standard ts used 
in the method. standard solutions mist be 

Corrected mg/sample = 

§ 1910.1045 

analyzed al Che same time thal the sample 
analysis is done. This will minimize the 
effect of known day-to-day variations and 
variations during the same day of the FID 
response. 

10. Caicnialions 

1O) Read the wemht, tho mp. correspond. 

ing to each peak area from the standard 
curve. No volume corrections are needed, be- 
cause the standard curve is based on me/1.0 
mi methanol and the volume of sample in- 
jected is identical to the volume of the 
standards injected. 

10.2 Corrections for the 
made for each sample. 

bank must be 

mp = mg sample -me blank 

Where: 

meg sample = meg found in front section of 
sample tube. 

meg sample - me found in front section of 
blank tube. . 

A similar procedure is followed for the 
backup sccions. 

10.3 Add the weights found in the front 
and backup sections to eet the total weight 

in the sample. 
10.4 Read the desorption efficiency from 

the curve (see sec. 8.5.2) for the amount 
found in the front section. Divide the total 
weight by this desorption cfficiency to 
obtain the corrected mp/sample. 

Total 
weight 

10.5 The concentration of the analyte in the air sampled can be expressed in mg/cu m. 

mg/cum = Corrected mg (section 
10.4) « 

10.6 Another method of expressing con- 
centration is ppm. 

Ppm =m me/cu x 24.45/M.W. x 760/Px T. 
+ 273/298 

Where: 

P = Pressure (mm Hg) of air sampled. 

T = Temperature (°C) of air sampled. 

24.45 = Molar volume (liter/mole} at 25°C 
and 766 mm Hg. 

MW = Molecular weight (g/mole) of ana- 
yte. 

760 = Standard pressure (mm Hg). 

298 = Standard temperature ("K). 

11. References. 

11.1 White, L. D. et al., “A Convenient Op- 
timized Method for the Analysis of Selected 
Solvent Vapors in the Industrial Atmos- 

1.000 Giter/cu m) 

air volume sampled (liter) 

phere,” Amer. Ind. Hyg. Assoc. J. 34:225 

(1976). 

11.2 Documentation of NIOSH Validation 

Tests, NIOSH Contract No. CDC-99-74-45. 

11.3 Final Report, NIOSH Contract HSM- 

99-71-31, “Personal Sampier Pump [for 

Charcoal Tubes,” September 15, 1972. 

NIOSH Modification of NIOSH 

Method S-156 

The NIOSH recommended method for low 

levels for acrylonitrile is a modification of 

method S-156. It differs in the following re- 

spects: 

(1) Samples are desorbed using 1 ml of 1 

percent acetone in CS, rather than metha- 

nol. 
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(2) The analytical column and conditions 

are: 
Column: 20 percent SP-1006 on 80/100 Su- 

pelcoport 10 fect x *% inch SS. 

Conditions: 
Injector temperature: 200°C. 
Detector temperature: LOO C 

Column lemperature: 85° C. 

Helium flow: 25 mi/minm. 

Air flow: 450 mi/min. 
Hydroecn ftow: 55 ml/min. 

(3) A 2 yl injection of the desorbed ana. 

Ivte is used, ; 
(4) A sampling rate of 100 ml/min is ree- 

ommended. 

OSHA Laboratory Modification of 
NIOSH Method S-156 

Analyte: Acrylonitrile. 
Matrix: Air. 
Procedure: Adsorption on charcoal, dcsorp- 

tion with methanol, GC. 

1. Principle of the Method (Reference 1). 
11 A known volume of air is drawn 

through a charcoal tube to trap the organic 
vapors present. 

1.2 The charcoal in the tube is trans- 
ferred to a small, stoppered sample vial, and 
the analyte is desorbed with methanol. 

1.3. An aliquot of the desorbed sample is 
injected into a gas chromatograph. 

1.4 The area of the resulting peak is de- 
lermined and compared with areas obtained 
for standards. 

2. Advantages and disadvantages of the 
method. 

2.1 The sampling device is small, porta- 
bie. and involves no liquids. Interferences 
are minimal, and most of those which do 
occur can be eliminated by altering chroma- 
tographic conditions. The tubes are ana- 
lyzed by means of a quick. instrumental! 
method. 

2.2 This method may not be adequate for 
the stmullaneous analysis af two or more 
substances. 

2.3 The amount of sample which can be 
taken is limited by the number of milli- 
grams that the tube will hold before over- 
loading. When the sample value obtained 
for the backup section of the charcoal tube 
exceeds 25 percent of that found on the 
front section, the possibility of sample loss 
exists. 

2.4 The precision of the methed is limit- 
ed by the reproducibility of the pressure 
drop across the tubes. This drop will affect 

the flow rate and cause the volume to be im- 
precise, because the pump is usually cali- 
brated for one tube only. 

3. Apparatus. 

3.1 A calibrated persona! sampling pump 
whose flow can be determined within +* 
percent al the recommended flow rate. 

29 CFR Ch. XVE (7-1-85 Edition} 

3.2 Charcoal tubes: Glass tube with both 
ends flame sealed. 7 cm tong with a 6-mm 
O.D. and a 4-mm LD.. containing 2 sections,- 

of 20/40 mesh activated charcoal separatcce 

by a 2-mm portion of urethane foam. The 

activated charcoal is prepared from coconut 
shells and ts fired at G00 C prior to packina. 

The adsorbing section contains 100 ing of 

charcoal, the back-up section 50 tng. A 3-mm 
portion of urethane foam is placed between 
the outlet end of the tube and the back-up 
section. A plug of sililated glass wool is 
placed in front of the adsorbing section. 

The pressure drop across the tube musf be 
less than one inch of mercury at a flaw rate 

of 1 Jiler per minute. 

3.3 Gas chromatograph equipped with a 
nitrogen phosphorus detector. 

3.4 Column (10-ft x 1/8°-in stainless 
steel) packed with 100/120 Supelcoport 
coated with 10 percent SP 1000. 

3.5 An clectronic integrator or some other 

suitable method for measuring peak area. 

36 Twomililner sample vials with 

Teflon-lined caps 
3.7 Microhter syringes: 10-microtiter. and 

other convenient sizes for making stand. 

atds. 

3.8 Pipets: 1.0-ml delivery pipets. 

3.9 Volumetric [asks: comvenient sizes for 
making standard solutions. 

4. Reagents, 

41 Chromatographic quality methanol. 

4.2 Acrvionitrite, reagent grade, 

4.3 Filtered compressed air. 

4.4 Purified hydrogen. 

4.5 Purified helium. 

§. Procedure. 

5.1 Cleaning of equipment. All glassware 
used for the laboratory analysis should be 
properly cleaned and free of organics which 
could interfere in the analysis. 

§.2 Calibration of personal pumps. Each 

pump must be calibrated with a representa- 

tive charcoal tube in the line. 

5.3 Collection and shipping of samples. 

5.3.1 Immediately before sampling. break 
the ends of the tube to provide an opening 

at least one-half the internal diameter of 

the tube (2 mm). 

5.3.2 The smaller section of the charcoal is 
used as the backup and should be placed 
nearest the sampling pump. 

5.3.3 The charcoal should be placed in a 
vertical position during sampling to mini- 
mize channeling through the charcoal}. 

5.3.4 Air being sampled should not be 
passed through any hose or tubing before 
entering the charcoal! tube. 

5.3.5 A sample size of 20 liters is recom- 
mended. Sample at a flow rate of approxi- 
mately 0.2 liters per minute. Tne flow rate 
should be known with an accuracy of al 

jeast +* percent. 
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5.3.6 The temperature and pressure of the 
atmosphere being sampled should be record- 
ed. 

$.3.7 The charcoal tubes should be capped 
with the supplied plastic caps immediately 
after sampling. Rubber caps should not be 
used. 

§.3.8 Submit at least one blank tube (a 

charcoal tube subjected (to the same han- 
dling procedures, withoul having any air 
drawn through it) with each set of samples. 

5.3.9. Take necessary shipping and pack- 

ing precautions to minimize breakage of 
samples. 

§.4 Analysis of samples. 
5.4.1 Preparation of samples. In prepara- 

lion for analysis. each charcoal tube is 
scored with a file in front of the first sec- 
tion of charcoal and broken open. The glass 
woo! is removed and discarded. The char- 
coal in the first Garger) section is trans- 
ferred lo a 2-m] vial. The separating section 
of foam is removed and discarded, the sec- 
tion is transferred to another capped vial. 

These two sections are anaJyzed separately. 

5.4.2 Desorption of samples. Prior to anal- 
ysis, 1.0 ml] of methanol is pipetted into 
each sample container. Desorption should 
be done for 30 minutes in an ultrasonic 
bath. The sarnple vials are recapped as soon 
as the solvent is added. 

§.4.3 GC conditions. The typical opcrating 
conditions for the gas chromatograph are: 

1. 30 ml/min (60 psig) helium carrier gas 
flow. 

2.3.0 mifmin (30 psig) hydrogen gas flow 

to detector. 
3. 50 ml/min (60 psig) air Mow to detector. 
4. 200° C injector temperature. 
5. 200° C dejector temperature. 
6. 100° C column temperature. 
5.4.4 Injection. Solvent flush technique or 

eguivalent. 
5.4.5 Measurement of area. The area of 

the sample peak is measured by an electron. 
ic integator or some other suitable form of 
area measurement, and preliminary results 
are read from a standard curve prepared as 
discussed below. 

$.5 Determination of desorption efficien- 
cy. 

5.5.1 Importance of determination. The 
desorption efficiency of a particular com- 
pound can vary from one laboratory to an- 

other and also from one batch of charcoal 
to another. Thus, it is necessary to deter- 
mine, at least once, the percentage of the 
specific compound that is removed in the 
desorption process, provided the same batch 
of charcoal! is used. 

5.5.2 Procedure for determining desorp- 
tion efficiency. The reference portion of the 
charcoal tube is removed. To the remaining 
portion, amounts representing 0.5X, 1X, and 
2X (X& represents TLV) based on a 20 1 air 

sample are injected onto severa} tubes at 
each level. Dilutions of acrylonitrite with 

§ 1910.1047 

methanol are made to allow injection of 

measurable quantities. These tudes are then 
alowed to equilibrate at icast overnight. 
Following cquilibration they are analyzed 

following the same precedure as (he sam- 

ples A curve of the desorption efficiency. 

amt recovered/amt added 

is plotted versus amount of anafyle found. 

This curve is used to correct for adsorption 
losses. 

6. Calibration and standards. 

A series of standards, varying in concen- 

tration over the range of interest. is pre- 

pared and analyzed under the same GC con- 
ditions and during the same time period as 

the unknown samples. Curves are prepared 
by plotting concentration versus peak area. 

Note.—Since no interna) standard is used 

in the method, standard solutions must be 
analyzed at the same time that the sample 

analysis is done. This will minimize the 
effect of known day-to-day variations and 
variations during the same day of the NPD 
response. Multiple injections are necessary. 

T. Calculations. 

Read the weight, corresponding to each 
peak area from the standard curve. correct 
for the blank, correct for the desorption ef- 
ficiency, and make necessary air volume cor- 

rections. 

8. Reference. NIOSH Method S-156. 

(Secs. 4, 6, 8, 84 Stat. 1592. 1593. 1596, 1599 

(29 U.S.C. 653, 655, 657). Secretary of 
Labor’s Order No. 8-76 (41 FR 25059): 29 
CPR Part 1911: secs. 6¢b). B(c) and B(g) (84 

Stat. 1593, 1599, 1600, 29 U.S.C. 655, 657), 
the Secretary of Labor's Order 8-76 (41 FR 
25059) and 29 CFR Part 1911, Ch. XVII of 
Title 29) 

143 FR 45809, Oct. 3, 1978, as amended at 45 
FR 35283, May 23, 1980) 

§ 1910.1037 Ethylene oxide. 

(a) Scope and application. (1) This 
section applies to all occupational ex- 

posures to ethylene oxide (EtO), 
Chemical Abstracts Service Registry 

No. %5-21-8, except as provided in 
paragraph (a2) of this section. 

(2) This section does not apply to 
the processing, use. or handling of 

products containing EtOQ where objec- 
tive data are reasonably relied upon 
that demonstrate that the product is 
not capable of releasing EtO in air- 

borne concentrations at or above the 
action level under the expected condi- 
tions of processing, use, or handling 
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Occupational Safety and Health Act of 
1970. B84 Stat. 1593, 1597, 1599 «29 USC. 
653, 655, 657), Secretary of Labor's Order 9- 

83 (48 FR 35736): 29 CFR Part 1911) 

(39 FR 23502, June 27, 1974. Redesignated 
and amended at 40 FR 23073. May 28. 1975; 
42 PR 22525. May 3, 1977; 43 FR 2600, Jan. - 
17, 1978: 43 FR 5963. Feb. 10, 1978: 43 FR 

13563, Mar. 31, 1978: 43 FR 19624. May 5. 

1978: 43 FR 27394. June 23, 1978, 43 FR 

45809. Oct. 3. 1978. 43 FR 53007. Nov. 14, 

1978. 43 FR 57602. Dec. 8. 1978: 46 FR 

32022, June 19, 1981; 49 FR 25796, June 22, 
1984] 

§ 1930.1001 

(a) Definitions. For the purpose of 
this section, (1) “Asbestos” includes 
chrysotile, amosite. crocidolite, trema- 
lite, anthophyllite, and actinolite. 

(2) “Asbestos fibers” means asbestos 
fibers longer than 5 micrometers. 

(b) Permissible exposure to airborne 

concentrations of asbestos fibers—(1) 

Standard effective July 7, 1972. The 8- 
hour time-weighted average airborne 
concentrations of asbestos fibers to 
which any employee may be exposed 

shall not exceed five fibers, longer 

than 5 micrometers, per cubic centime- 
ter-of air, as determined by the 

Asbestos. 

_-- method prescribed in paragraph (e) of 
this section. 

(2) Standard cffective July 1, 1976. 
The 8-hour lime-weighted average air- 
borne concentrations of asbestos fibers 

to which any employee may be ex- 
posed shall not exceed two fibers, 
longer than 5 micrometers, per cubic 
centimeter of air, as determined by 
the method prescribed in paragraph 
(e) of this section. 

(3) Ceiling concentration. No em- 
Pplovee shall be exposed at any time to 
airborne concentrations of asbestos 
fibers in excess of 10 fibers, longer 
than 5 micrometers, per cubic centime- 
ter Of air, as determined by the 
method prescribed in paragraph (e) of 
this section. 

(c) Methods of compliance—(1) Engi- 
neering methods. (i) Engineering con- 

trols. Engineering controls, such as, 
but not limited to. isolation, enclosure, 
exhaust ventilation, and dust collec- 
tion, shall be used to meet the expo- 
sure limits prescribed in paragraph (b) 
of this section. 

(ii) Local erhaust ventilation. (a) 
Local exhaust ventilation and dust col- 

UCC 002487 
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lection systems shall be designed, con- 
structed, installed, and maintained in, 
accordance with the American Nation € 
al Standard Fundamentals Governing ~ 
the Design and Operation of Local Ex- 
haust Systems, ANSI 29.2-1971. which 
is incorporated by reference herein. 

Cb) See § 1910.6 concerning the avail- 
ability of ANSI Z9.2-1971. and the 
maintenance of a historic file in con- 
nection therewith. The address of the 
American National Standards Insti- 
tute is given in § 1910.100. 

diii) Particular tools. All hand-oper- 

ated and power-operated tools which 
may produce or release asbestos fibers 
in excess of the exposure limits pre- 
scribed in paragraph (b) of this sec- 
tion. such as, but not limited to, saws, 
scorers, abrasive wheels, and drills. 
shall be provided with local exhaust 
ventilation systems in accordance with 

subdivision (ii) of this subparagraph. 
(2) Work practices—Q) Wel methods. 

Insofar as practicable, asbestos shall 
be handled, mixed, applied. removed, 
cut, scored, or otherwise worked in a 
wet state sufficient to prevent the 

emission of airborne fibers in excess of 
the exposure limits prescribed in para-. 
graph (b) of this section. unless th 
usefuiness of the product would be di- 
minished thereby. 

(ii) Particular products and oper- 

ations. No asbestos cement, mortar, 
coating, grout, plaster, or similar ma- 
terial containing asbestos shall be re- 
moved from bags, cartons, or other 
containers in which they are shipped, 
without being either wetted, or en- 
closed. or ventilated so as to prevent 
effectively the release of airborne as- 
bestos fibers in excess of the limits 
prescribed in paragraph (bd) of this sec- 

tion. 
Gil) Spraying, demolition, or remov- 

al. Employees engaged in the spraying 
of asbestos, the removal, or demolition 
of pipes, structures, or equipment cov- 
ered or insulated with asbestos, and in 
the removal or demolition of asbestos 
insulation or coverings shall be provid- 
ed with respiratory equipment in ac- 
cordance with paragraph (d)(2)iib) of 
this section and with special clothing 
in accordance with paragraph (d)(3) of 
this section. 

(d) Personal protective equtipmen{— 
(1) Compliance with the exposure 
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limits prescribed by paragraph (b) of 
this section may not be achieved by 

le use of respirators or shift rotation 

uf employees, except: 
(i) During the time period necessary 

to install the engineering controls and 

to institute the work practices re- 
quired by paragraph (c) of this sec- 
tion: 

(ii) In work situations in which the 
methods prescribed in paragraph (c) 
of this section are either technically 
not feasible or feasible to an extent in- 

sufficient to reduce the airborne con- 
centrations of asbestos fibers below 
the limits prescribed by paragraph (bd) 
of this section, or 

<iii) In emergencies. 
(iv) Where both respirators and per- 

sonnel] rotation are allowed by para- 
graphs (d)(1) GD, Gi), or (adc) dD of 

this section, and both are practicable, 
personnel rotation shall be preferred 

and used. 

(2) Where a respirator is permitted 
by paragraph (dX1) of this section, it 
shall be selected from among those ap- 
proved by the Bureau of Mines, De- 

partment of the Interior, or the Na- 
tional Institute for Occupational 
afety and Health, Department of 

dealth, Education, and Welfare, under 
the provisions of 30 CFR Part 11 (37 

FR 6244, Mar. 25, 1972), and shall be 
used in accordance with subdivisions 
ai). GY), Gi, and (iv) of this subpara- 
graph. 

(i) Air purifying respirators. A reus- 
able or singie use air purifying respira- 
tor, or a respirator described in para- 
graph (d)(2) (ii) or (ili) of this section, 
shall be used to reduce the concentra- 
tions of airborne asbestos fibers in the 
respirator below the exposure limits 
prescribed in paragraph (b) of this sec- 
tion, when the ceiling or the 8-hour 
time-weighted average airborne con- 
centrations of asbestos fibers are rea- 
sonably expected to exceed no more. 
than 10 times those limits. 
Gi) Powered air purifying respira- 

tors. A full facepiece powered air puri- 
fying respirator, or a powered air puri- 
fying respirator, or a respirator de- 
scribed in paragraph (d)(2)iii) of this 
section, shall be used to reduce the 
concentrations of airborne asbestos 
fibers in the respirator below the ex- 
-osure limits prescribed in paragraph 

UCC 002488 

§ 1910.1003 

(b) of this section, when the ceiling or 
the 8-hour lLime-weighted average con- 
centrations of asbestos fibers are rea- 

sonably expected to exceed 10 limes, 
but not 100 times. those limits. 

iii} Type “CC” supplied-air respira- 
lors, continuous flow or pressure- 
demand class. A type “C” continuous 
flow or pressure-demand, supplied-air 
respirator shall be used to reduce the 

concentrations of airborne asbestos 
fibers in the respirator below the ex- 

posure limits prescribed in paragraph 
(b) of this section, when the ceiling or 
the 8-hour time-weighted average air- 

borne concentrations of asbestos fibers 
are reasonably expected to excecd 100 
times those limits. 

(iv) Establishment of a respirator 
program. (a) The employer shall es- 
tablish a respirator program in accord. 

ance with the requirements of the 
American National Standards Prac- 
tices for Respiratory Protection, ANSI 
288.2-1969, which is incorporated by 
reference herein. 

(b) See § 1910.6 concerning the avail- 
ability of ANSI Z88.2-1969 and the 
maintenance of a historic file in con- 
nection therewith. The address of the 

American National Standards Insti- 
tute is given in § 1910.100. 

(c)} No employee shall be assigned to 

tasks requiring the use of respirators 
if, based upon his most recent exami- 
nation, an examining physician deter- 
mines that the employee will be 
unable to function normally wearing a 
respirator, or that the safety or health 
of the employee or other employees 
will be impaired by his use of a respi- 
rator. Such employee shall be rotated 
to another job or given the opportuni- 
ty to transfer to a different position 

whose duties he is able to perform 
with the same employer. in the same 
geographical area and with the same 
seniority, status, and rate of pay he 
had just prior to such transfer, if such 
a different position is available. 

(3) Special clothing: The employer 
shall provide, and require the use of, 
special clothing, such as coveralls or 
similar whole body clothing, head cov- 
erings, gloves, and foot coverings for 
any employee exposed to airborne con- 
centrations of asbestos fibers, which 
exceed the ceiling level prescribed in 
paragraph (b) of this section. 
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(4) Change rooms: (i) Al any fixed 

place of employment exposed to air- 

borne concentrations of asbestos fibers 

in excess of the exposure limits pre- 

scribed in paragraph (b) of this sec- 

tion, the employer shall provide 

change rooms for emplovees working 

regularly at the place. . 

Gi) Clothes lockers: The employer 

shall provide two separate lockers or 

containers for each employee, so sepa- 

rated or isolated as to prevent con- 

tamination of the employee's street 

clothes from his work clothes. 

(ii) Laundering: (a) Laundering of 

asbestos contaminated clothing shall 

be done so as to prevent the release of 

air-borne asbestos fibers in excess of 

the exposure limits prescribed in para- 

graph (b) of this section. 

(b) Any employer who gives asbes- 

tos-contaminated clothing to another 

person for jaundering shall inform 

such person of the requirement in 

paragraph (dX4iiiMa) of this section 

to effectively prevent the release of 

airborne asbestos fibers in excess of 

the exposure limits prescribed in para- 

graph (b) of this section. 

tc) Contaminated clothing shall be 

transported in sealed impermeable 

bags. or other closed, impermeable 

containers, and labeled in accordance 

with paragraph (g) of this section. 

(e) Method of measurement. All de- 

terminations of airborne concentra- 

tions of asbestos fibers shal} be made 

by the membrane filter method at 
400-450 x (magnification) (4 milime- 

ter objective) with phase contrast illu- 

mination. 
(f) Monitoring—(i) Initial delermt- 

nations. Within 6 months of the publi- 
cation of this section, every employer 

shall cause every place of employment 

where asbestos fibers are released to 
be monitored in such a way as to de- 
termine whether every employee's ex- 

posure to asbestos fibers is below the 
limits prescribed in paragraph (b) of 
this section. If the limits are exceeded, 

the employer shall immediately under- 

take a compliance program in accord- 

ance with paragraph (c) of this sec- 

tion. 
(2) Personal monitoring—ti) Sam- 

ples shall be colected from within the 

breathing zone of the employees, on 

membrane filters of 0.8 micrometer 

29 CFR Ch. XVII (7-1-85 Edition) 

porosity mounted in an open-face 
filter holder. Samples shall be take 
for the determination of the 8-hat 
time-weighted average airborne con- 

centrations and of the cciling concen- 
trations of asbestos fibers. 

Git) Sampling frequency and pat- 

terns. After the initial determinations 
required by paragraph (f)(1) of this 

section, samples shal) be of such fre- 

quency and pattern as to represent 

with reasonable accuracy the levels of 
exposure of employees. In no case 
shall the sampling be done at intervals 
greater than 6 months for employees 

whose exposure to asbestos may rea- 

sonably be foreseen to exceed the 

limits prescribed by paragraph (bo) of 

this section. 
(3) Environmental monitoring. (i) 

Samples shall be collected from areas 

of a work environment which are rep- 

resentative of the airborne concentra- 

tions of asbestos fibers which may 

reach the breathing zone of employ- 

ees. Samples shall be collected on a 

membrane filter of 0.8 micrometer po- 

rosity mounted in an open-face filter 

holder. Samples shall be taken for the 

determination of the B8-hour time 

weighted average airborne concentr 

tions and of the ceiling concentrations 

of asbestos fibers. 

Gi) Sampling frequency and pat- 

terns. After the initial determinations 

required by paragraph (f)(1) of this 

section, samples shall be of such fre- 

quency and pattern as to represent 

with reasonable accuracy the levels of 

exposure of the employees. In no case 

shall sampling be at intervals greater 

than 6 months for employees whose 

exposures to asbestos may reasonably 

be foreseen to exceed the exposure 

limits prescribed in paragraph (b) of 

this section. 

(4) Employee observation of moni- 

toring. Affected employees, or their 

representatives, shall be given a rea- 

sonable opportunity to observe any 

monitoring required by this paragraph 

and shall have access to the records 

thereof. , 
(g) Caution signs and labels—(1) 

Caution signs—ti) Posting. Caution 

signs shall be provided and displayed 

at each location where airborne con- 

centrations of asbestos fibers may be 

in excess of the exposure limits pre’ 
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scribed in paragraph ¢b) of this sec- 
tion. Signs shall be posted al such a 

_distance from such a location so that 

an emptoyee may read the signs and 

take necessary protective steps before 
entering the areca marked by the signs. 

Signs shall be posted at all approaches 

to areas containing excessive concen. 
trations of airborne asbestos fibers. 

(ii) Stgn specifications. The warning 

signs required by paragraph (gX1Xi) 
of this section shall conform to the 

requirements of 20° x 14” vertical 
format signs specified in 

§1910.145¢d)¢4), and to this subdivi- 
sion. The signs shall display the fol- 
lowing legend in the lower panel, with 

letter sizes and styles of a visibility at 
least equal to that specified in this 

subdivision. 

Legend Notation 
-+ —4--—~--- = 

Asbesios 0... L ¥ Sans Sent. Gote or 
Block 

Dus! Hazard... . . 46 Sans Sent, Gothic or 
Block 

Avoid Breathing Dust 00... 00. tha” Gothic 
Wear Assigned Protecive Equip. { 3” Gothic 
ment 

Oo Nat Remain tin Area Uniess it.) Gothic 

Your Work Requires it 

Breaining Asbestos Oust May Be 
tazaidous To Your Heaith 

14 paint Gothic 

Spacing between lines shall be at least 
equal to the height of the upper of 

any two lines. 

(2) Caution labels—(i) Labeling. Cau- 
tion Jabels shall be affixed to all raw 

materials, mixtures, scrap, waste, 

debris, and other products containing 

asbestos fibers, or to their containers, 
except that no label is required where 
asbestos fibers have been modified by 

a bonding agent, coating, binder, or 
other material so that during any rea- 

sonably foreseeable use, handling. 
storage, disposal, processing, or trans- 
portation, no airborne concentrations 
of asbestos fibers in excess of the ex- 
posure limits prescribed in paragraph 
(b) of this section will be released. 

Gi) Label specifications. The caution 

labels required by paragraph (g)2xi) 

of this section shall be printed in let- 
ters of sufficient size and contrast as 
to be readily visible and legible. The 

Jabel shall state: 

§ 1910.1001 

CAUTION 

Contains Asbestos Fibers 

Avoid Creatiig Dust 

Breathing Asbestos Dust May Cause Serious 
Bodijt Harm 

Ch) Housekeeping—(i) Cleaning. All 
external surfaces in any place of em- 
ployment shall be maintained free of 
accumulations of asbestos fibers if, 
with their dispersion, there would be 
an excessive concentration. 

(2) Waste disposal. Asbestos waste, 
scrap, debris, bags. conlainers, equip- 
ment, and asbeslos-contaminated 
clothing, consigned for disposal, which 
may produce in any reasonably fore- 
seeable use, handling. storage, process- 
ing, disposal, or transportation § air- 

borne concentrations of asbestos fibers 
in excess of the exposure limits pre- 
scribed in paragraph (b) of this section 
shall be collected and disposed of in 
sealed impermeable bags. or other 
closed, impermeable containers. 

(i) Recordkeeping—(l) Exposure 
records. Every employer shall main- 
tain records of any personal] or envi- 
ronmental monitoring required by this 
section. Records shall be maintained 
for a period of at least 20 years and 
shall be made available upon request 
to the Assistant Secretary of Labor for 
Occupational Safety and Health, the 
Director of the National Institute for 
Occupational Safety and Health, and 
to authorized representatives of 

either. 
{2) Access. Emplovee exposure 

records required by this paragraph 
shall be provided upon request to em- 

ployees, designated representatives, 
and the Assistant Secretary in accord- 
ance with 29 CFR 1910.20 (a)-(e) and 

(g)-0)). 
(3) Employee notification. Any em- 

ployee found to have been exposed at 
any time to airborne concentrations of 
asbestos fibers in excess of the hmits 
prescribed in paragraph (b) of this sec- 
tion shail be notified in writing of the 

exposure as soon as practicable but 
not later than 5 days of the finding. 
The employee shall also be timely no- 
tified of the corrective action being 

taken. 
(j) Medical eraminalions—(1) Gen- 

eral. The employer shal] provide or 
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make available at his cost, medical ex- 

aminations relative to cxposure to as- 

bestos required by this paragraph. 

(2) Preplacement. The employer 
shall provide or make available to 

each of his emptoyees, within 30 calen- 

dar days following his first employ- 

ment in an occupation exposed to air- 
borne concentrations of asbestos 
fibers, a comprehensive medical exam- 
ination, which shall include, as a mini- 
mum, a chest roentgenogram (posteri- 

or-anterior 14 x 17 inches), a history 
to elicit symptomatology of respirato- 
ry disease, and pulmonary function 
tests to include forced vital capacity 
(FVC) and forced expiratory volume 
at 1 second (FEV,..). 

(3) Annual examinations. On or 
before January 31, 1973, and at least 
annually thereafter, every employer 
shall provide, or make available, com- 
prehensive medical examinations to 
each of his employees engaged in occu- 
pations exposed to airborne concentra- 
tions of asbestos fibers. Such annual 
examination shall include, as a mini- 
mum, a chest roentgenogram (posteri- 
or-anterior 14 x 17 inches), a history 
to clicil symptomatology of respirato- 
ry disease, and pulmonary function 

tests Lo include forced vital capacity 
(FVC) and forced expiratory volume 
at 1 second (FEV,..). 

(4) Termination of employment. The 
employer shall provide, or make avail- 
able, within 30 calendar days before or 
after the termination of employment 
of any emplayee engaged in an occu- 
pation exposed to airborne concentra- 
tions of asbestos fibers, a comprehen- 
sive medical examination which shall 
include. as a minimum, a chest roent- 
genogram (posterior-anterior 14 x 17 
inches), a history to elicit symptoma- 
tology of respiratory disease, and pul- 
monary function tests to include 
forced vital capacity (FVC) and forced 
expiratory volume at 1 second 
(PEV,.o). 

(5) Recent examinations. No medical 
examination is required of any em- 

ployee, if adequate records show that 
the employee has been examined in 
accordance with this paragraph within 
the past l-year period. 

(6) Medical records—(i) Mainte- 
nance. Employers of employees exam- 
ined pursuant to this paragraph shall 

UCC 002491 
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cause to be maintained complete and 

accurate records of all such medical .. 
examinations. Records shall be re- 

tained by employers for at least 20 °- 
years. 

tit) Access. Records of the medical 

examinations required by this para- 

grapb shall be provided upon request 
to employees, designated representa- 
tives, and the Assistant Secretary in 
accordance with 29 CFR 1910.20 (a)- 
(e) and (g)-Gi). These records shall also 
be provided upon the request to the 
Director of NIOSH. Any physician 
who conducts a medical cxamination 
required by this paragraph shall fur- 
nish to the employer of the examined 
employee all the information specifi- 
cally required by this paragraph, and 
any other medical information related 
to occupationas exposure to asbestos 
fibers. 
(k) Emergency tomporary standard 

effective November 4, 1983—(1) Scope. 
This emergency temporary slandard is 
issued pursuant to section 6{c) of the 
Act and applies to all workplaces 
where employees may be exposed to 

asbestos in all industries covered by 
the Act, including. general industry. 

construction and maritime. Except to 

the extent modified by this emergency 
temporary standard all provisions of 
§ 1910.1001 remain in effect. 
(2) Permissible levels of cxposure. 

The 8-hour time-weighted average air- 

borne concentration of asbestos fibers 
to which any employce may be ex- 
posed shall not exceed one-half (0.5) 
fiber, longer than 5 micrometers. per 
cubic centimeter of air, as determined 
by the method prescribed in para- 
graph (e) of this section. 

(3) Methods of compliance with the 
emergency temporary standard. Not- 
withstanding any other requirements 
of this section. compliance with the re- 
duced exposure limit of 0.5 f/cc shall 
be achieved by any feasible combina- 

tion of engineering controls. work 
practices, and personal protective 

equipment and devices. 
(4) Employee information and frain- 

ing—(i) AS soon as possible, bul not 
later than thirty (30) days from the ef- 
fective date of this emergency tempo- 
rary standard, the employer shall in- 
stitute a training program for all em- 
ployees exposed to airborne concentra- 
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tions of asbestos in excess of 0.5 [/cc. 

without regard to the use of respira- 

tors and shal] assure their participa- 

tion in the program during the effec- 
tive period of this emergency tempo- 
rary standard. 
Gi) The employer shall assure that 

each such employee is informed of the 
following: 
(A) The health effects associated 

with asbestos exposure; 
(B) The relationship between asbes- 

tos and smoking in producing lung 

cancer: 
(C) The nature of operations which 

could result in exposure to asbestos 
and necessary protective steps to mini- 
mize exposure including, as applicable, 
engineering controls, work practices, 
respirators, housckeeping and protec- 

tive clothing; 
(D) The purpose, proper use, fitting 

instructions and limitations of respira- 
tors permitted by the standard; and 

(BE) A review of all the provisions 
contained in § 1910.1001. 

(5) Respiratory protection during 

the ETS. Notwithstanding any other 
requirement of this section, where res- 
pirators are used to achieve the per- 
missible exposure limit of 0.5 f/ce they 
shajl be selected according to Table 1. 

(6) Warning signs during the ETS. 
In addition to the requirements of 
paragraph (g)1) of this section, legi- 
ble signs warning of the health haz- 
ards of asbestos shall be provided and 
displayed at each location where air- 
borne concentrations of asbestos fibers 
may exceed 0.5 f/cc. 

TABLE 1—RESPIRATOR PROTECTION FoR 

AIRBORNE CONCENTRATIONS OF ASBESTOS 
Be ype ee re 

Arborne Concentration of { 
Asbestos (TWA) - 

Required Resgiratar * 

Nol w excess of 5 f/cc | Acusable or single use ai pun- 

{10 x PEL} fypng respirator 
Not in excess of 50 Ifcc } Full faceprece air puntying tes- 

(100 X PEL) Prralor, oF a powered av puri- 

fying respirator 
A type “C" continuous Siow or 

pressure demand, supplied 

au fesptrator, 

‘Resprators speciied for tigh concentrations may be 
used al lower concentrations of asbestos 

Greater than 590 F/ee. |... 

(Approved by the Office of Management 
and Budget under contro! number 1218- 
0010) 

UCC 002492 
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(Sees. 6¢b), 8c) and 8 e@) ¢84 Stat. 1593. 1599. 

1600: 29 U.S.C. 655. 657). the Secretary of 

Labor's Order 8-76 (41 FR 25059) and 29 

CFR Part 1953. Ch. XVI of Tithe 29: secs. 
606). Gch, Ble} and Bed. Pub. L. 91-596. a4 
Stat. 1593. 1596, 1599, 1600. 29 U.S.C. 655. 

657, sec. 107, Pub. L. 91-54. 83 Stat. 96 (40 

U.S.C. 333): 29 CFR Part ISTE. Secretary of 
Labor’s Order No. 9-83 (48 FR 315736)) 

{39 FR 23502. June 27. 1974. Redesignated 
at 40 FR 27073. May 28. 1975, and amended 
at 41 FR 11505. Mar. 19. 1976: 45 FR 35281. 

May 23. 1980. 48 FR 51139. Nov. 4. 1983: 49 
FR 18295, Apr. 30. 1984} 

§1910.1002 Coal tar pitch volatifes: inter- 
pretation of term. 

As used in § 1910.1000 (Table Z-1), 

coal tar pitch volatiles include the 
fused polycyclic hydrocarbons which 
volatilize from the distiflation residues 

of coal. petroleum (excluding asphalt), 
wood, and other organic mattcr. As- 
phalt (CAS 8052-42-4, and CAS 64742- 

93-4) is not covered under the “coal 
tar pitch volatiles” standard. 

£48 PR 2768, Jan. 21, 1983) 

§1910.1003 4-Nitrobiphens!. 

(a) Scope and application. (1) This 
section applies to any area in which 4- 

Nitrobipheny!], Chemical Abstracts 
Service Registry Number 92933 is 
manufactured, processed, repackaged. 
released, handijed. or stored, but shall 
not apply to trans-shipment in sealed 
containers. except for the labeling re- 

quirements under paragraphs (e) (2), 
(3), and (4) of this section. 

{2) This section shall not apply to 
solid or liquid mixtures containing less 
than 0.1 percent by weight or volume 

of 4-Nitrobiphenyl. 
(ob) Definitions. For the purposes of 

this section: (1) “Absolute filter” is 
one capable of retaining 99.97 percent 
of a mono disperse acrosol of 0.3 pm 
particles. 

(2) “Authorized employee” means an 

employee whose duties require him to 
be in the regulated area and who has 

been specifically assigned by the em- 

ployer. 
(3) "Clean change room” means a 

room where employees put on clean 
clothing and/or protective equipment 
in an environment free of 4-Nitrobi- 
phenyl. The clean change room shall! 
be contiguous to and have an entry 
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5.3.6 The temperature and pressure of the 
almosphere being sampled should be record. 
cd. 

$.3.7 The charcoal tubes should be capped 
with the supplied plastic caps immediately 
after sampling. Rubber caps should not be 
used. 

§.3.8 Submit at least one blank tube (a 
charcoal tube subjected to the same han- 
dling procedures, without having any air 
drawn through it) with cach sct of samples. 
§3.9. Take necessary shipping and pack- 

ing precautions to minimize breakage of 
samples. 

5.4 Analysis of samples. 
5.4.1 Preparation of sampics. In prepara- 

lion for analysis. each charcoal tubc is 
scored with a file in front of the first sec- 
tion of charcoal and broken open. The elass 
wool is removed and discarded. The char- 

coal in the first Qarger) section is trans- 
ferred to a 2-m} vial. The separating section 
of foam is remaved and discarded, the sec- 
tion is transferred to another capped vial. 
These two sections are analyzed separately. 

5.4.2 Desorption of samples. Prior to anal- 
ysis, 1.0 ml} of methanol is pipetted into 
each sample container. Desorption should 
be done for 30 minutes in an ultrasonic 
bath. The sampie vials are recapped as soon 

as the solvent is added. 
5.4.3 GC conditions. The typical operating 

conditions for the gas chromatograph are: 
1. 30 ml/min (60 psig) helium carrier gas 

flow. 
2.3.0 ml/min (30 psig) hvdrogen fas flow 

to detector. 
3. 50 ml/min (60 psig} air flow to detector. 
4. 200° C injector tempcralure. 
5. 200° € dejector temperature. 
6. 100° C column temperature. 
5.4.4 Injection. Solvent flush technique or 

equivalent. 
3.4.5 Measurement of area. The area of 

the sample peak is measured by an electron- — 
ic integator or some other suitable form of 
area measurement, and preliminary results 
are read from a standard curve prepared as 
discussed below. 

5.5 Determination of desorption efficien- 
cy. 

5.5.1 Importance of determination. The 
desorption efficiency of a particular com- 
pound can vary from one laboratory to an- 
other and aiso from one batch of charcoal 
to another. Thus, it is necessary to deter- 
mine, at least once, the percentage of the 
specific compound that is removed in the 
desorption process, provided the same batch 
of charcoal is used. 

§.5.2 Procedure for determining desorp- 
tion efficiency. The reference portion of the 
charcoal tube is removed. To the remaining 
portion, amounts representing 0.5%, 1X. and 
2X (X represents TLV} based on a 20 1 air 
sample are injected onto several tubes at 
each level. Dilutions of acrylonitrile with 

UCC 002494 
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methanol are made to allow injection of 

measurable quantities. These tubes are then 
allowed to equilibrate at least overnight. 
Folowing equilibration they are analyzed 

Sollowing the same procedure as ihe sam- 
pies A curve of the desorption efficiency. 

amt recovered/amit added 

is plotted versus amount of analyte found. 
This curve is used to correct for adsorption 
losses. 

6. Calibration and standards. 

A series of standards, varying in concen- 

tration over the range of interest, is pre- 
pared and analyzed under the same GC con- 

ditions and during the same Lime period as 
the unknown samples. Curves are prepared 
by plotting concentration versus peak area. 

Nore.—Since no internal standard fis used 
in the method, standard solutions must be 
analyzed at the same time that the sample 
analysis is done. This will minimize the 

effect of known day-to-day variations and 
variations during the same day of the NPD 
response. Multiple injections are necessary. 

7. Calculations. 

Read the weight, corresponding to each 
peak area from the standard curve. correct 

for the blank. correct for the desorption ef- 
ficiency, and make necessary air volume cor- 

rections. 

8. Reference. NIOSH Method S-156. 

(Secs. 4. 6. & 84 Stat. 1592, 1593, 1596, 1599 

«29 U.S.C. 653. 655, 657» Secretary of 
Labor's Order No. 8-76 (41 FR 25059), 29 
CFR Part I911; secs. 6(b), 8(¢) and 8€g) (84 

Stat. 1593, 1599, 1600: 29 U.S.C. 655, 657). 
the Secretary of Labor's Order 8-76 (41 FR 
25059) and 29 CFR Part 1911, Ch. XVII of 

Title 29) 

{43 FR 45809, Oct. 3. 1978, as amended at 45 

FR 35283, May 23, 1980] 

§ 1910.1047 

(a) Scope and application. (1) This 

section applies to all occupational ex- 
posures to ethviene oxide (EtO), 
Chemical Abstracts Service Registry 

No. 75-21-8, except as provided in 
paragraph (a)(2) of this section. 

(2) This section does not apply to 
the processing, use, or handling of 
products containing EtO where objec- 
tive data are reasonably relied upon 
that demonstrate that the product is 
not capable of releasing EtO in air- 
borne concentrations at or above the 
action level under the expected condi- 
tions of processing, use, or handling 

Ethylene oxide.
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that will cause the greatest possible 
release. 

(3) Where products containing EtO 

are exempted under paragraph (a}(2) 
of this section, the employer shall 
maintain records of the objective data 

supporting that exemption and the 

basis for the employer's -reliance on 
the data, as provided in paragraph 

(k)¢1) of this section. 

(b) Definiltons: For the purpose of 
this section, the following definitions 
shall apply: 
“Action level’ means a concentration 

of airborne EtO of 0.5 ppm calculated 
as an eight (8)-hour time-weighted ayv- 
erage. 

“Assistant Secretary’? means the As- 
sistant Secretary of Labor for Occupa- 
tional Safety and Health, U.S. Depart- 
ment of Labor, or designee. 
“Authorized person’’ means any 

person specifically authorized by the 
employer whose duties require the 
person to enter a regulated area. or 
any person entering such an area as a 
designated representative of employ- 
ees for the purpose of exercising the 
right to observe monitoring and meas- 
uring procedures under paragraph (1) 
of this section, or any other person au- 

_-~ thorized by the Act or regulations 
issued under the Act. 

“Director” means the Director of the 
National Institute for Occupational 
Safety and Health, U.S. Department 
of Health and Human Services, or des- 
ignee, 

“Emergency” means any occurrence 
such as, but not limited to, equipment . 
failure, rupture of containers, or fai)- 
ure of control equipment that is likely 
to or does result in an unexpected sig- 
nificant release of Eto. 
“Employee erposure’’ means expo- 

sure to airborne EtO which would 
occur if the employee were not using 
respiratory protective equipment. 
“Ethylene oxide” or “EtO” means 

the three-membered ring organic com- 
pound with chemical] formula C:H,.O. 

(c) Permissible erposure limits 
(PEL)—8-hour lime-weighted average 
(TWA). The employer shall ensure 
that no employee is exposed to an air- 

borne concentration of EtO in excess 
of one (1) part EtO per million parts 
of air (1 ppm) as an eight (8)-hour 
time-weighted average (8-hour TWA). 

29 CFR Ch. XVE (7-1-85 Edition) 

(ad) Exposure moniloring—Qi) Gener. 
al. (i) Determinations of employee ex- 
posure shall be made from breathing f 
zone air samples that are representa-*. 
live of the 8-hour TWA of each em- 
ployee. 

(ii) Representative 8-hour TWA em- 

ployee exposure sha}! be determined 
on the basis of one or more samples 
representing full-shift exposure for 
each shift for each job classification in 
each work area. 

(iii) Where the employer can docu- 
ment that exposure levels are equiva- 
lent for similar operations in different 
work shifts, the employer need only 
determine representative employce ex- 
posure for that operation during one 
shift. 

(2) inilial monitoring. (i) Each em- 
ployer who has a workplace or work 

operation covered by this standard, 
except as provided for in paragraph 
(a2) or (dX 211) of this section, shall 
perform initial monitoring to deter- 
mine accurately the airborne concen- 
trations of EtO to which employees 
may be exposed. 

(ii) Where the employer has moni- 
tored after June 15, 1983 and the mon- 
itoring satisfies all other requirements 
of this section, the employer may rely ‘ 
on such earlier monitoring results to 
satisfy Lhe requirements of paragraph 
(dX 2)¢1) of this section. 

(3) Monitoring frequency (periodic 
monitoring). (1) If the monitoring re- 
quired by paragraph (d)\2) of this sec- 
tion reveals employee exposure at or 
above the action level but at or below 
the 8-hour TWA, the employer shall 
repeat such monitoring for each such 
employee at least every 6 months, 

(ii) If the monitoring required by 
paragraph (d)(2)(i) of this section re- 
veals employee exposure above the 8- 
hour TWA, the employer shall repeat 
such monitoring for each such em- 
ployee at least every 3 months. 

dil) The employer may alter the 
monitoring schedule from quarterly to 
semiannually for any employee for 

whom two consecutive measurements 
taken at least 7 days apart indicate 
that the employee’s exposure has de- 
creased to or below the 8-hour TWA. 

(4) Termination of monitoring. Gi) If 
the initial monitoring required by 
paragraph (d)(2)ci) of this section re- 

858 
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veals employee exposure to be below 
the action level, the employer may dis- 
continue the monitoring for those em- 
plovees whose exposures are repre- 
sented by Lhe initial monitoring. 

Gi) If the periodic monitoring re- 
quired by paragraph (d)(3) of this sec- 
{ion reveals that employee exposures, 
as indicated by at ledst two consecu- 
live measurements taken at least 7 
days apart, are below the action level, 
the employer may discontinue the 
monitoring for those employees whose 
exposures are represented by such 
monitoring. 

(5) Additional monitoring. Notwith- 
standing the provisions of paragraph 
(dx4) of this section, the employer 

shall institute the exposure monitor- 
ing required under paragraphs 
(d2)i) and (dX3) of this section 
whenever there has been a change in 
the production, process, control equip- 
ment, personnel or work practices that 
may result in new or additional expo- 
sures to EtO or when the employer 
has any reason to suspect that a 

change may result in new or addition- 
al exposures. 

(6) Accuracy of monitoring. Monitor- 
ing shall be accurate, to a confidence 
level of 95 percent, to within plus or 
minus 25 percent for airborne concen- 
trations of EO at the 1 ppm TWA and 
to within plus or minus 35 percent for 
airborne concentrations of EtO at the 
action level of 0.5 ppm. 

(i) Employee notification of moni- 

toring resulis. (i) The employer shall, 
within 15 working days after the re- 
ceipt of the results of any monitoring 
performed under this standard, notify 
the affected employee of these results 
in writing either individually or by 
posting of results in an appropriate lo- 
cation that is accessible to affected 
employees. 

Gi) The written notification required 
by paragraph (d)(7)i) of this section 
shall contain the corrective action 
being taken by the employer to reduce 
employee exposure to or below the 
PEL, wherever monitoring results indi- 
cated that the PEL has been exceeded. 

(e) Regulated Arcas. (1) The employ- 
er shall establish a regulated area 
wherever occupational exposures to 
airborne concentrations of ELO may 
exceed the TWA. 

§ 31910.1047 

(2) Access to regulated areas shall be 
limited to authorized persons. 

(3) Regulated areas shall be demar- 

cated in any manner that minimizes 
the number of employees within the 
regulated area. 

(f) Mcthods of compliance. (1) Engi- 

neering controls and work practices. 
ai) The employer shall institute engi- 
neering controls and work practices to 
reduce and maintain employee expo- 
sure to or below the TWA, except to 
the extent that such controls are not 

feasible. 
ai) Wherever the feasible engineer- 

ing controls and work practices that 
can be instiluled are not sufficient to 
reduce employee exposure to or below 
the TWA, the employer shall use 
them to reduce employee exposure to 

the lowest levels achievable by these 
controls and shall supplement them 
by the use of respiratory protection 
that complies with the requirements 
of paragraph (g) of this section. 

(iii) Engineering controls are gener- 
ally infeasible for the following opcr- 
ations: collection of quality assurance 
sampling from sterilized materials re- 
moval of biological indicators from 
sterilized materials: loading and un- 
loading of tank cars; changing of eth- 
ylene oxide tanks on sterilizers, and 
vessel cleaning. For these operations, 

engineering controls are required only 
where the Assistant Secretary demon- 
strates that such controls are feasible. 

(2) Compliance program. (i) Where 
the TWA is exceeded, the employer 
shal) establish and implement a writ- 
ten program to reduce employee expo- 
sure to or below the TWA by means of 
engineering and work practice con- 
trols, as required by paragraph (f)(1) 
of this section, and by the use of respi- 

ratory protection where required or 
permitted under this section. 

dii} The complance program shal! 

include a schedule for periodic leak de- 
tection surveys and a written pian for 
emergency situations, as specified in 
paragraph (h)(i) of this section. 

diii) Written plans for a program re- 
quired in paragraph (12) shall be de- 
veloped and furnished upon request 
for examination and copying to the 
Assistant Secretary. the Director, af- 

. fected employees and designated em- 
ployee representatives. Such plans 

UCC 002496 859
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shall be reviewed at least every 12 
months, and shall be updated as neces- 

sary to reflect significant changes in 

the status of the employer's compli- 

ance program. 
av) The employer shalt not. imple- 

ment a schedule of emplovee rotation 

as a means of compliance with the 

TWA. 
(g) Respiratory protection and per- 

sonal protective equipment—(1) Gen- 
eral. The employer shall provide respi- 
rators, and ensure that. they are used, 

where required by this section. Respi- 
rators shall be used in the following 

circumstances. 

(i) During the interval] necessary ta 
install or implement feasible engineer- 
ing and work practice controls: 
Gi} In work operations, such as 

maintenance and repair activities. 

vessel cleaning. or other activilies for 
which engineering and work practice 

controls are not feasible; 
(iii) In work situations where feasi- 

ble engineering and work practice con- 
trols are not yet sufficient to reduce 
exposure to or below the TWA; and 

(iv) In emergencies. 
(2) Respirator selection. (i) Where 

respiralors are required under this sec- 
tion, the employer shall select and 
provide, at no cost to the emplovee, 
the appropriate respirator as specified 
in Table 1, and shall ensure that the 
employee uses the respirator provided. 

(ii) The employer shal) select respi- 
rators from among those jointly ap- 
proved as being acceptable for protec- 
tion against EtO by the Mine Safety 
and Health Administration (MSHA) 
and by the National Institute for Oc- 
cupational Safety and Health 
(NIOSH) under the provisions of 30 
CFR Part 11. 

(3) Respirator program. Where res- 
piratory protection is required by this 
section, the employer shall institute a 
respirator program in accordance with 
29 CFR 1910.134 (b), (d), (e), and (f). 

(4) Protective clothing and equip- 

ment Where eye or skin contact with 
hquid EtO or EtO solutions may occur, 
the employer sha!) select and provide, 
at no cost to the employee, appropri- 

ate protective clothing or other equip- 
ment in accordance with 29 CFR 
1901.132 and 1910.133 to protect any 
area of the body that may come in 

29 CFR Ch. XVI (7-1-85 Edition) 

contact with liquid EtO or EtO in solu- 
tion, and shall ensure that the em- 
ployee wears the protective clothing{ 

and equipment provided. 

th) Emergency silnations. (1) Writ- 
fen plan. Gi) A written plan for emer- 

gency situations shaH be developed for 
each workplace where there is a possi- 
bility of an emergency. Appropriate 
porlions of the plan shall be imple- 

mented in the event of an emergency. 
di) The plan shall specifically pro- 

vide that employees engaged in cor- 
reclting emergency conditions shall be 

equipped with respiratory protection 
as required by paragraph (g) of this 

section until the emergency is abated. 

iii} The plan shall include the ele- 

ments prescribed in 29 CFR 1910.38, 
“Employee emergency plans and fire 
prevention plans.” 

(2) Alerting employees. Where there 
is the possibility of employee exposure 

to EtO due to an emergency, means 
shall be developed to alert potentially 

affected employees of such occur- 

rences promptly. Affected employees 

shall be immediately evacuated from 

the area in the event that an emergen- 

cy Occurs. 

TABLE 1—Minimum REQUIREMENTS FOR RES- 

PIRATORY PROTECTION FOR AIRBORNE ETO 

T 

Condition of use or 
concentration of 

airborne EO (ppm) 
Minimum required resprralor 

j 
Equal to or tess than ; (a) Full facepiece respirator with EtO 

50. approved canister, front-or back- 
mounted. 

Equal to or Jess Inan_ | {a} Positwe-pressure supplied air res- 
2.008. Prator, equipped with tull tace- 

( prece, hood, or helmet, or 

| {b} Continuous-flow supplied ax res- 
pirator {positive pressure) 

| equipped with hood, helmet or 

«gun 

.{a) Postive-pressure self-contained 
dreatting = apparatus = (SCBA), 
equipped with tuli facepece, or 

Concentration above 
2,000 or unknown | 

concentration (such | 
as im emergencies) } 

1 {b) Positive-pressusre full faceprece 

Supphed ar respiralor equipped 

wih an auxnhary positwe-pressure 

sell-contained breathing appara- 
1 tus. 

i 

Firefighting. ............ 1: (a) Positwe pressure setf-coniamned 
_  dreathing apparatus equpped with 

‘  tuil facepece. 

Escape oo. “ fa) Any tespiration described above 

Note —Respwators approved for use in higher concentra. 
tons ase permitted to be used in flower concentrauons 
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ai} Medical Survciliance—General— 
(i) Emplovees covered. (A) The em- 

ployer shall institute a medical surveil- 
lance program for all employees who 
are or may be exposed to EtO at or 
above the action Jevel, without cegard 
to the use of respirators. for at least 30 

davsa year. , 

(B) The employer shall make avail- 

able medical examinations and consul- 

tations to all employees who have 
been exposed to EtO in an emergency 
situation. 

Gi) Examination by a physician. 

The employer shall ensure that al} 
medical examinations and procedures 
are performed by or under the super: 
vision of a licensed physician, and are 
provided without cost to the employee, 
without loss of pay, and at a reasona- 

ble time and place. 
(2) Medical ezraminations and con- 

sullalions. (i) Prequency. The employ- 
er shall make available medical exami- 
nations and consultations to each em- 
ployee covered under paragraph 
cia) of this section on the foHow- 
ing schedules: 

(A) Prior to assignment of the em- 
ployee to an area where exposure may 
be at or above the action level for at 
least 30 days a year. 

(B) At least annually each employee 
exposed at or above the action level 
for at least 30 days in the past year. 

(C) At termination of employment 
or reassignment to an area where ex- 

posure to EtO is not at or above the 
action level for at least 30 days a year. 

(D) As medically appropriate for any 
employee exposed during an emergen- 
ey. 

(E) As soon as possible, upon notifi- 
cation by an employee either (1) that 
the employee has developed signs or 
symptoms indicating possible overex- 
posure to EtO, or (2) that the employ- 
ee desires medical advice concerning 
the effects of current or past exposure 
to ELO on the employee's ability to 
produce a healthy child. 

(FE) If the examining physician de- 
termines that any of the examinations 
should be provided more frequently 
than specified, the emplover shal} pro- 
vide such examinations to affected em- 
ployees at the frequencies recommend- 
ed by the physician. 

UCC 002498 

§ 1910.1047 

cil} Content. (A) Medical examina. 
tions made available pursuant to para- 
eraphs (i¢ 2) A)-CD) of this section 

shall include: 
(1) A medical and work history with 

special emphasis directed to symptoms 

related to the pulmonary, hcmatolog- 
ic, neurologic, and reproductive sys- 
tems and to the eyes and skin. 

(2) A physical examination with par- 

ticular emphasis given to the pulmo- 
nary, hematologic, neurologic, and re- 
productive systems and to the eyes 
and skin. 

(3) A complete blood count to in- 
clude at least a white cell count (in- 
cluding differential cell count), red 
cel] count, hematocrit, and hemoglio- 
bin. 
(4) Any laboratory or other test 

which the examining physician deems 
necessary by sound medical practice. 
(B) The content of medical examina- 

tions or consultation made available 
pursuant lo paragraph (i}2)CiIME) of 
this section shall be determined by the 
examining physician, and shall inchide 
pregnancy testing or laboratory eval- 
uation of fertility, if requested by the 
employee and deemed appropriate by 
the physician. 

(3) Information provided to the phy- 
sician. The employer shall provide the 
following information to the examin- 
ing physician: 

<i} A copy of this standard and Ap- 

pendaices A, B, and C. 
di) A description of the affected em- 

ployee’s duties as they relate to the 
employee's exposure. 

(ii) The empjoyee’s representative 
exposure level or anticipated exposure 
level. 

liv) A description of any personal 
protective and respiratory equipment 

used or to be used. 
(v) Information from previous medi- 

cal examinations of the affected em- 
ployee that is not otherwise available 

to the examining physician. 
(4) Physician's wrillen opinion. (i) 

The employer shall obtain a wrilten 
opinion from the examining physician. 
This written opinion shall contain the 
results of the medical examination 
and shall include: 
(A) The physician's opinion as to 

whether the employee has any detect- 
ed medical conditions that would place 
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the employee at an increased risk of 

material bealth impairment from ex- 

posure to Eto: 
(B) Any recommended limitations on 

the employee or upon the use of per- 

sonal protective equipment such as 

clothing or respirators; and- 
(C) A statement that the employee 

has been informed by the physician of 

the results of the medical examination 

and of any medical conditions result- 
ing from EtO exposure that require 

further explanation or treatment. 

Gi) The employer shall instruct the 

physician not to reveal in the written 

opinion given to the employer specific 

findings or diagnoses unrelated to oc- 
cupationa) exposure to EtO. 

(iii) The emplover shall provide a 

copy of the physician's written opin- 

ion to the affected employee within 15 
davs from its receipt. 

(Gj) Communication of EtO hazards 

to emplovees. (1) Stgns and iabels. (i) 

he employer shall post and maintain 

legible signs demarcating regulated 

areas and entrances or accessways to 
regulated areas that bear the follow- 

ing legend: 

DANGER 
ETHYLENE OXIDE 
CANCER HAZARD AND REPRO- 
DUCTIVE HAZARD 
AUTHORIZED PERSONNEL OCNLY 
RESPIRATORS AND PROTECTIVE 
CLOTHING MAY BE REQUIRED 
TO BE WORN IN THIS AREA 

ii) The employer shall ensure that 
precautionary labels are affixed to alli 
containers of EtO whose contents are 
capable of causing employee exposure 

at or above the action level, and that 
the labels remain affixed when the 
containers of EtO leave the workplace. - 
For the purposes of this paragraph, 
reaction vessels, storage tanks, and 
pipes or piping systems are not consid- 
ered to be containers. The labels shall 
comply with the requirements of 29 
CFR 1910.1200(f} of OSHA’s Hazard 
Communication standard, and shall in- 
clude the following legend: 

(A) CAUTION 
CONTAINS ETHYLENE OXIDE 
CANCER AND REPRODUCTIVE 
HAZARD: 

and 
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(B) A warning statement aeainst 

breathing airborne concentrations of 

EO. ( 
(2} Matcrial safety data sheets. kem- 

ployers who are manufacturers or im- 

porters of EtO shall comply with the 

requirements regarding development 
of material safety data sheets as speci- 
fied in 29 CFR 1916.1200(¢) of OSHA's 
Hazard Communication standard. | 

(3) Information and training. (i) 
The employer shall provide employees 
who are potentially exposed to EtO at 
or above the action level with informa- 

tion and training on EtO at the time 

of initia] assignment and at least an- 

nually thereafter. 

Gi} Employees shall be informed of 

the following: 

(A) The requirements of this section 

with an explanation of ils contents, in- 

cluding Appendices A and B; 
(B) Any operations in their work 

area where EtO is present: 
(C) The location and availability of 

the written Eto final rule: and 

(D) The medica) surveillance pro- 

gram required by paragraph (i) of this 

section with an explanation of the in- 

formation in Appendix C. 

(iii) Employee training shall include 

at least: 
(A) Methods and observations that 

may be used to detect the presence or 

release of EtO in the work area (such 

as monitoring conducted by the em- 

ployer, continuous monitoring devices, 

etc.); 
(B) The physical and health hazards 

of Eto; 
(C) The measures employees can 

take to protect themselves from haz- 

ards associated with EtO exposure, in- 

cluding specific procedures the em- 

ployer nas implemented to protect em- 

ployees from exposure to EtO, such as 

work practices, emergency procedures, 

and personal protective equipment to 

be used; and 
(D) The details of the hazard com- 

munication program developed by the 

employer, including an explanation of 

the labeling system and how employ- 
ees can obtain and use the appropriate 

hazard information. 

(k) Recordkeeping—() 
data for exempted operations. 

(i) Where the processing, use, or 

handling of products made from or 

Objective 
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containing EtO are exempted from 
other requirements of this section 

under paragraph (a2) of this section, 
or where objective data have been 

relied on in lieu of initial monitoring 
under paragraph (d)(200i) of this sec- 

tion, the emplover shall establish and 

maintain an accurate record of objec- 
tive dala reasonably relied upon in 

support of the exemption. 

cii) This record shall include at least 
the following information: 

(A) The product qualifying for ex- 
emption: 

(B) The source of the objective data; 

(C) The testing protoco), results of 
testing, and/or analysis of the materi- 

al for the release of EtO; 
(D) A description of the operation 

exempted and how the data support 

the exemption: and 
(E) Other data relevant to the oper- 

ations, materials, processing, or em- 

ployee exposures covered by the ex- 
emption. 

Giii) The employer shall maintain 
this record for the duration of the em- 
ployer's reliance upon such objective 
data. 

(2) Exposure measurements. () The 
employer Shall keep an = accurate 
record of all measurements taken to 
monitor employee exposure to EtO as 
prescribed in paragraph (d) of this sec- 
tion. 

(ii) This record shall include at least 
the following information: 

(A) The date of measurement: 

(B) The operation involving expo- 
sure to EtO which is being monitored: 
(C) Sampling and analytical meth- 

ods used and evidence of their accura- 

cy, 

(D) Number, duration, and results of 
samples taken; 

(E) Type of protective devices worn, 
if any; and 

(F) Name, social security number 
and exposure of the employees whose 
exposures are represented. 

qaii) The employer shall maintain 
this record for at least thirty (30) 
years, in accordance with 28 CFR 
1910.20. 

(3) Medical surveillance. (i) The em- 
ployer shall establish and maintain an 
accurate record for each employee 
subject to medical surveillance by 
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paragraph ())(1)G) of this section, in 
accordance with 23 CFR 1910.20. 

dit) The record shal! include at least 
the following information: 
(A) The name and socia! security 

number of the employee: 
(B) Physicians’ written opinions: 

«(C}) Any employee medical cont- 

plaints related lo exposure to Eto. 
and 

(D)} A copy of the information pro- 
vided to the physician as required by 
paragraph (1)(3) of this section. 

dit) The employer shall ensure that 
this record is maintained for the dura- 
tion of employment plus thirty (30) 
years, im accordance with 29 CFR 
1910.20. 

(4) Availabilily. Gi) The employer, 
upon written request, shall make all 
records required to be maintained by 
this section available to the Assistant 
Secretary and the Director for exami- 
nation and copying. 

(ii) The employer, upon request, 
shall make any exemption and expa- 
sure records required by paragraphs 
(k) (1) and (2) of this section available 
for examination and copying to affect- 
ed employees, former employees, des- 
ignated representatives and the Assist- 
ant Secretary, in accordance with 29 
CFR 1910.20 (a) through (e) and (g) 

through (i). 
Gib} The employer, upon request. 

shall make employee medica) records 
required by paragraph (K)(3) of this 
section available for examination and 

copying to the subject employee, 
anyone having the specific written 
consent of the subject employee, and 
the Assistant Secretary, in accordance 
with 29 CFR 1910.20. 

(5) Transfer of records. (i) The em- 
ployer shall comply with the require- 
ments concerning transfer of records 

set forth in 29 CPR 1910.20(h). 
(ii) Whenever the employer ceases to 

do business and there is no successor 
employer to receive and retain the 
records for the prescribed period, the 
employer shall notify the Director at 
least 90 days prior to disposal and 

transmit them to the Director. 
(1) Observation of monitoring. (1) 

Employee observation. 
The employer shall provide affected 

employees or their designated repre- 
sentatives an opportunity to observe 
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any monitoring of employee exposure 

to EtO conducted in accordance with 

paragraph (d} of this section. 

(2) Observation procedures. When 

observation of the monitoring of em- 

ployee exposure lo ECO requires entry 

into an area where the use of protec- 

tive clothing or equipment is required, 

the observer shall be provided with 

and be required to use such clothing 

and equipment and shall comply with 

all other applicable safety and health 

procedures. 

(m) Dates—(t) Effective date. The 

paragraphs contained in this section 

shall become effective August 21, 1984, 
excepl for paragraphs (a2), (d), (e). 
(1)(2), (g)3), Oh), G), and (j) which 
shall become effective on March 12, 

1985. 
(2) Start-up dates. (i) The start-up 

date for the requirements in those 
paragraphs that were effective on 

August 21, 1984, including institution 

of work practice controls specified in 

paragraph (1)(1), shall be February 19, 

1985, except as provided for in para- 

graph (m)(2)ii), and the start-up date 
for paragraphs (a)(2), (d), (e), (£2), 
(203), Gh), G), and (j) of this section 
shall be September 9, 1985. 

Gi) Engineering controls specified by 
paragraph (f)(1) of this section shall 
be implemented by August 21, 1985. 

(n) Appendices. The information 
contained in the appendices is not in- 
tended by itself to create any addition- 
al obligations not otherwise imposed 
or to detract from any existing obliga- 

tion. 

APPENDIX A—SUBSTANCE SAFETY Data SHEET 
FOR ETHYLENE OXIDE 

1. SUBSTANCE IDENTIFICATION 

A. Substance: Ethylene oxide (C;H,O). 
B. Synonyms: cihydrooxirene, dimethy- 

lene oxide, EO, 1,2-epoxyethane, EtO, ETO, 
oxacyclopropane, oxane, oxidoethane, 

alpha/beta-oxidoethane, oxiran, oxirane. 
C. Ethylene oxide can be found as a liquid 

or vapor, 
D. EtO is used in the manufacture of eth- 

ylene glycol, surfactants. ethanolamines, 
glycol ethers, and other organic chemicals. 
EtO is also used as a sterilant and fumigant. 

£. Appearance and odor: Colorless liquid 
below 10.7 °C (51.3 °F) or colorless gas with 
ether-like odor detected al approximately 
706 parts EtO per million parts of air (700 

Ppm). 

29 CFR Ch. XVIE (7-1-85 Edition) 

F. Permissible exposure: Exposure may 
not exceed 1] part EtO per million parts of 
air averaged over the 8-houwr work day. nor 

may short-term exposure exceed 10 parts of 
EtO per million parts of air averaged over a 

15 minute period. 

If. Heattn Hazann Data 

A. Ethylene oxide can cause bodily harm 

if you inhale the vapor, if tt comes into con- 
tact with your eyes or skin. or if you swal- 

low it. 

B. Effects of overexposure: 

L. Ethylene oxide in liquid form can cause 
eye irritation and injury to the cornea. 
frostbite, and severe irrifation and blistering 
of the skin upon prolonged or confined con- 
tact. Ingestion of EtO can cause gastric irri- 

tation and liver injury. Acute effects from 

inhalation of EtO vapors include respiratory 

irritation and lung injury, headache, 
nausea. vomiting. diarrhea, shortness of 
breath. and cyaonosis (blue or purple color- 
ing of skin}. Exposure has also been associ- 
ated with the occurrence of cancer. repro- 
ductive effects, mutagenic chanres. neuro. 

toxicity, and sensitization. 

J}. EtO has been shown to cause cancer in 

laboratory animals and has been associated | 
with higher incidences of cancer in humans. 
Adverse reproductive effects and chromo- 
some damage may also occur from EtO ex- 

posure. 

a. Reporting signs and symptoms: You 
should inform your employer if you develapt 

any signs or symptoms and suspect that 
they are caused by exposure to EtO. 

III. EMERGENCY First AID PROCEDURES 

A. Eye exposure: If EtO gets into your 
eyes, wash your eyes immediately with large 
amounts of water, lifling the lower and 
upper eyelids. Get medical attention imme- 

diately. Contact lenses should not be worn 

when working with this chemical. 

B. Skin exposure: If EtO gets on your 
skin, immediately wash the contaminated 
skin with water. If EtO soaks through your 
clothing, especially your shoes, remove the 

clothing immediately and wash the skin 
with water using an emergency deluge 
shower. Get medical attention immediately. 
Thoroughly wash contaminated clothing 
before reusing. Contaminated leather shoes 

or other leather articles should not be 

reused and should be discarded. 

C. Inhalation: lf large amounts of EtO are 
inhaled, the exposed person must be moved 
to fresh air at once. If breathing has 
stopped, perform cardiopulmonary resusci- 
tation. Keep the affected person warm and 
at rest. Get medica} attention immediately. 

D. Swallowing: When EtO has been swal- 
lowed, give the person large quantities of 
water immediately. After the water has 
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been ‘swallowed, try lo get the person to 

yomit by having him or her touch the back 
of the throat with his or her finger. Do not 
make an unconscious person vomit. Get 

medical altention immediately. 
E. Reseue: Move the affected person from 

the hazardous exposure. If the exposed 
person bas been overcame, atlempl rescue 

only after notifying al least one other 
person of the emergency abd putting into 
effect established emergency procedures. Do 
not become a casualty yourself. Understand 
your emergency rescuic procedures and 
know the localion of the emergency equip- 
ment before the need arises. 

IV. RESPIRATORS AND PROTECTIVE 
CLOTHING 

A. Respirators: You may be required to 
wear a respirator for nonroutine activities, 
in cmergencies, while your employer is in 
the process of reducing EtOQ exposures 
through engineering controls, and where en- 
ginecring controls are not feasible. As of the 
effective date of the standard, only air sup- 
plied positive-pressure. full-facepiece respi- 
rators are approved for protection against 

EtO. lf air-purifying respirators are worn in 
the future, they must have a joint Mine 
Safety and Health Administration (MSHA) 
and National Institute for Occupational 
Safety and Health <NIOSH) label of approv- 
al for use with ethylene oxide. For effective 
protection, respirators must fit your face 
and head snugly. Respirators should not be 

loosened or removed in work situations 
where their use fs required. 
EtQO docs not have a detectable odor 

except at levels well above the permissibie 
exposure limits. [f you can smell EtO while 
wearing a respirator, proceed immediately 
to fresh air. If you experience difficulty 
breathing while wearing a respirator, tell 
your employer. 

B. Protective clothing: You may be re- 
quired to wear ‘impermeable clothing. 
gloves. a face shield. or other appropriate 
protective clothing to prevent skin contact 
with hquid EtO or EtO-containing solutions. 
Where protective clothing is required, your 
employer must provide clean garments to 
you as necessary to assure thal the clothing 
protects you adequately. 
Replace or repair protective clothing that 

has become torn or otherwise damaged. 
EtO must never be allowed to remain on 

the skin. Clothing and shoes which are not 
impermeable to EtO should not be allowed 
to become contaminated with EtO, and if 
they do, the clothing should be promptly re- 
moved and decontaminated. Contaminated 
leather shoes should be discarded. Once 
EtO penetrates shoes or other leather arti- 
cles, they should not be worn again. 

C. Eye protection: You must wear splash- 
proof safety goggles in areas where liquid 
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EIO or EtO-containing solutions may con- 
tact your eves. In addition. contact lenses 
should not be worn in areas where eve con- 
tact with EtO can occur. 

v. Precautions ror SaFe Use. HANDLING, AND 
STORAGE 

A. Evo is a flammable diguid. and its 

vapors can casily form explosive mixtures i 

air. 

B. EtO must be stored in tightly closed 

containers in a cool, well-ventilated areca. 
away from heat. sparks, flames, strong oxi- 
dizers, alkalines. and acids. strong bases. 
acetylide-forming metais such as cooper, 
silver, mercury and their alloys. 

C. Sources of ignition such as smoking ma- 
terial, open flames and some electrical de- 
vices are prohibited wherever EtO is han- 

died, used, or stored in a manner that could 
create a potential fire or explosion hazard. 

D. You should use non-sparking tools 
when opening or closing meta} containers of 
EtO, and containers must be bonded and 
grounded in the rare instances in which 
Viquid EtO is poured or transferred. 

E. Impermeable clothing wet with Jiquid 
EtO or EtO-containing solutions may oe 
easily ignited. If your are wearing imperme-. 
able clothing and are splashed with Jiquid 
EtO or E1O-containing solution. you should 
immediately remove the clothing while 
under an emergency deluge shower. 

F. If your skin comes into contact with 
liquid EtO or EtO-containing solutions, you 
should immediately remove the EtO using 

an emergency deluge shower. 

G. You should not keep food, beverages. 
or smoking materials in regulated areas 
where employee exposures are above the 

permissible exposure limits. 

H. Fire extinguishers and emergency 
deluge showers for quick drenching should 
be readily available, and you should know 
where they are and how lo operale them. 

1. Ask your supervisor where EtO is used 
in your work area and for any additiona) 

plant safety and health rules. 

VI. ACCESS TO INFORMATION 

A. Each year, your employer is required to 
inform you of the information contained in 
this standard and appendices for EtO. In ad- 
dition, your employer must instruct you in 
the proper work practices for using EtO 
emergency procedures, and the correct use 
of protective equipment. 

B. Your employer is required to determine 
whether you are being exposed to EtO. You 
or your representative has the right to ob- 
serve employee measurements and to record 
the results obtained. Your employer is re- 
quired to inform you of your exposure. if 
your employer determine that you are being 
overexposed, he or she is required to inform 
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you of the actions which are being taken to 

reduce your exposurc to within permissible 

exposure himits. 
C. Your emplover is required to keep 

reeords of your exposures and medical ex- 
aminations. These exposure records must be 

kept by the employer for at least thirly (30) 

years. Medical records must be kept for the 
period of your employment plus thirty €30) 

years. 

D. Your cmoployer is required to release 
your exposure and medical records to your 
physician or designated representative upon 
your written request. 

VIE. STeRILant USe OF ErO 1n HOSPITALS 
AND HEALTH CaRE FAcIuitles 

This section of Appendix A, for informa- 
tional purposes, sets forth EPA’s recommen- 
dations for modifications in workplace 
design and practice in hospitals and health 
care facilities for which the Environmental 
Protection Agency has registered EtOQ for 
uses as a sterilant or fumigant under the 
Federal Insecticide, Punigicide, and Roden- 
ticide Act, 7 U.S.C. 136 ef seq. These new 
recommendations. published in the Penerar 
Recister by EPA at 49 FR 15268, as modi- 
fied in today’s Recister, are intended to 
heip reduce the exposure of hospital and 
health care workers ta EtO to 1 ppm. EPA's 
recommended workplace design and work- 
place practice are as follows: 

Hand valves must be installed on the gas 
supply line at the connection to the supply 
cylinders to minimize leakage during cylin- 
der change. 

b. Installation of capture bozes. Sterilizer 
operations result in a gas/water discharge 
at the completion of the process. This dis- 
charge is routinely piped to a floor drain 
which is generally located in an equipment 
or an adjacent room. When the floor drain 

is not in the same room as the sterilizer and 
workers are not normally present, all that is 
necessary is that the room be well ventilat- 
ed. 
The installation of a ‘capture box’ will be 

required for those work place Jayouts where 
the floor drain is located in the same room 
as the sterilizer or in a room where workers 
are normally present. A ‘capture box” is a 
piece of equipment that totally encloses the 
floor drain where the discharge from the 

sterilizer is pumped. The “capture box” is to 
be vented directly to a non-recirculating or 
dedicated ventilation system. Sufficient air 
intake should be allowed at the bottom of 
the box to handle the volume of air that fs 
ventilated from the top of the box. The 

“capture box” can be made of metal, plastic. 
wood or other equivalent material. The box 
is intended to reduce levels of EtO dis- 

UCC 002503 

29 CFR Ch. XVIS (7-13-85 Edition) 

charged into the work room atmospherc. 
The use of a “capture box” is nol required 
if: (1) The vacuum pump discharge floor f7 
drain is located in a well ventilated equip-\: 

ment or other room where werhkers are not 
normally present or (2) the water sealed 
vacuum pump discharges directly to a closed 

sealed sewer line tcheck local plumbing 
codes). 

If it is impractical to install a vented “cap- 
ture box” and a well ventilated equipment 

or other room is not feasible, a box that can 
be scaled over the floor drain may be used 
if: (1) The floor drain is Jocated in a rcom 
where workers are not normally present and 
EtO cannot leak into an occupied area, and 
(2) the sterilizer in use is less than 12 cubic 
feet in capacity (check loca} plumbing 
codes). 

c. Ventilation of aeration unils i. Existing 
aeralion units. Existing units must be 
vented to a non-recirculating or dedicated 
system or vented to an equipment or other 
room where workers are not normally 
present and which is well ventilated. Aera- 
tor units must be positioned as close as pos- 
sible (o the sterilizer to minimize the expo- 

sure from the off-gassing of sterilized items. 

ii. Jusiailation of new aerator unils (where 

none exist) New aerator units must be 
vented as described above for existing aera- 
tors. Aerators must be in place by July 1, 

1986. 

- d. Ventilation durng cylinder change. ?, . 

a 1, Workplace Design Workers may be exposed to short but rela: ( 
a a. Installation of gas line hand valves, lUvely high levels of EtO during the change ~ 

of gas cylinders. To reduce exposure from 
this route, users must select one of three al- 
ternatives designed to draw off gas that may 
be released when the line from the sterilizer 
to the cylinder is disconnected: 

i. Location of cylinders in a well ventilated 
equipment room or other room where work- 

ers are not normally present. 
ii. Installation of a flexible hose Cat Teast 

4° in diameter) to a non-recirculating or 

dedicated ventilation system and located in 
the area of cylinder change in such a way 
that the hose can be positioned at the point 
where the sterilizer gas line is disconnected 

from the cylinder. 
iii. Installation of a hood that is part of a 

non-recirculating or dedicated system and 
positioned no more than one foot above the 
point where the change of cylinders takes 
place. 

e. Ventilation of sterilizer door area. One 
of the major sources of exposure to EtO 
occurs when the sterilizer door is opened 
following the completion of the sterilization 
process. In order to reduce this avenue of 
exposure, a hood or metal canopy closed on 
each end must be installed over the steriliz- 
er door. The hood or metal canopy must be 
connected to a non-recirculating or dedicat- 
ed ventilation system or one that exhausts 
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gases to a well ventilated equipment or 
other room where workers are not normally 

present. A hood or canopy over the sterilizer 

door is required for use even with those 
sterilizers that have a puree cycle and must 

be in place by July 1. 1986. 
{. Ventilation of stenitizcr relief valve. 

Sterilizers are typically equipped with a 
safety relicf device to rclease gas in case of 
increased pressure in the sterilizer. General- 
ly, such relief devices are used on pressure 
vessels. Although these pressure relief de- 
vices are rarely opened for hospital and 
health care sterilizers, it is suggested that 
they be designed to exhaust vapor from the 
sterilizer by one of the following methods: 

i. Through 2 pipe connected to the outlet 
of the relief valve ventilated directly out- 
doors at a point high enough to be away 
from passers by, and not near any windows 
that open, or near any air conditioning or 

ventilation air intakes. 
ii. Through a connection to an existing or 

new non-recircvlating or dedicated ventila- 
tion system. 

iii. Through a connection to a well venti- 
lated equipment or other room where work- 
ers are not normally present. 

g. Ventilation systems. Each hospital and 

health care facility affected by this notice 
that uses EtO for the sterilization of equip- 

ment and supplies must have a ventilation 
system which enables compliance with the 
requirements of section (b) through (f) in 
the manner described in these sections and 
within the timeframes allowed. Thus, each 
affected hospital and health care facility 
must have or instal] a non-recirculating or 
dedicated ventilation equipment or other 
Toom where workers are not normally 
present in which to vent Eto. 

h. Installation of atarm systems. An audi- 
ble and visual indicator alarm system must 
be installed to alert personnel of ventilation 
system failures, ie.. when the ventilation 
fan motor is not working. 

2. Warkplace Practices 

All the workplace practices discussed in 
this unit must be permanently posted near 

the door of each sterilizer prior to use by 
any operator. 

a. Changing of supply line filters. Filters 
in the sterilizer liquid line must be changed 
when necessary, by the following procedure: 

i. Close the cylinder valve and the hose 
valve. : 

ji. Disconnect the cylinder hose (piping) 
from the cylinder. 

iii. Open the hose valve and bieed slowly 
Into a proper ventilating system at or near 
the in-use supply cylinders. 

iv. Vacate the area until the line is empty. 
vy. Change the filter. 
vi. Reconnect the lines and reverse the 

value position. 
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vii. Check hoses, filters. and valves for 
feaks with a fluorocarbon leak detector (for 
those sterilizers using (ie 88 percent chioro- 

fluorocarbon, 12 pereent cthylene oxide 
mixture (12/88)). 

b. Restricted access area. i. Areas involving 

use of EtO must be designated as restricted 

access areas. They must be identified with 

signs or floor marks near the sterilizer door, 
aecralor, vacuum pump floor drain dis- 
charge, and in-use cylnder storage. 

ii. All personnel must be excluded from 
the restricted area when certain operations 
are in) progress, such as discharging a 
vacuum pump, emptying a steritwer liquid 
line, or venting a non-purge sterilizer with 
the door ajar or other operations where EtO 
might be released directly into the face of 
workers. 

c. Door opening procedures. i. Sterilizers 
_ with purge cycies. A load treated in a steri- 
lizer equipped with a purge cycle should be 
removed immediately upon cumpiction of 
the cycle (provided no time is lost opening 
the door after cycle is completed). Hf this is 
not done. the purge cycle should be repeat- 
ed before opening door. 

ii. Sterilizers without purge cycles. For a 
load treated in a sterilizer not equipped 
with a purge cycle. the sterilizer door must 
be ajar 6° for 15 minutes. and then fully 

opened for at least another 15 minutes 
before removing the treated load. The 
length of time of the second period should 
be established by peak monitoring for one 
hour after the two 15-minute periods sug- 
gested, If the leve! is above 10 ppm time- 
weighted average for 8 hours. more time 
should be added to the second waiting 
period (door wide open}. However, in no case 
may the second period be shortened to less 

than !5 minutes. 
d. Chamber unloading procedures, i. Pro- 

cedures for unloading the chamber must in- 
clude the use of baskets or rolling carts, or 
baskets and rolling tables to transfer treat- 
ed loads quickly, thus avoiding excessive 
contact with treated articles, and reducing 
the duration of exposures. 

ii. If rolling carts are used, they should be 
pulled not pushed by the sterilizer operators 
to avoid offgassing exposure. 

e. Maintenance. A written log should be 
instituted and maintained documenting the 
date of each leak detection and any mainte- 
nance procedures undertaken. This is a sug- 
gested use practice and is not required. 

i. Leak detection, Sterilizer door gaskets. 
cylinder and vacuum piping. hoses, filters. 
and valves must be checked for leaks under 
full pressure with a Fluorocarbon leak de- 
tector (for 12/88 systems only) every two 
weeks by maintenance personnel. Also, the 
cylinder piping connections must- be 
checked after changing cylinders. Particular 
attention in leak detection should be given 
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to the automatic solenoid valves that con- 
trol the flow of EtO to the sterilizer. Specif- 
ically. a check should be made at the Eto 

rasline entrance port to the sterilizer. while 
the sterilizer door is open and the solenoid 
valves are in a closed position. 

ti. Maintcnance procedures. Sterilizer/ 
areator door gaskets, valves. and fittings 
must be replaced when necessary as deter- 
mmnined by maintenance personne} in their bi- 

weekly checks; in addition, visual inspection 

of the door gaskets for cracks. debris. and 
other foreign substances should be conduct-. 
ed daily by the opcrator. 

APPENDIX B—SussTANCcEe TECHNICAL 

GUIDELINES FOR ETHYLENE OXIDE 

1. PHYSICAL AND CHEMICAL DaTa 

A. Substance identification: 
1. Synonyms: dihydrooxirene. dimethy- 

lene oxide, EO, 1,2-epoxyethane, EtO ETO 
oxacyclopropane, oxane, oxidoethane, 
alpha/beta-oxidoethane, oxiran, oxirane. 

2. Formuta: (C:H.QO). 
3. Molecular weight: 44.06 
B. Physical data: 

1. Boiling point (760 mm Hg): 106.70°C 

(SLIP): . 
2. Specific gravity (water = 1): 0.87 Cat 

20°C or 68°F) 
3. Vapor density (air = £): 1.49: 
4. Vapor pressure (at 20°C); 1.095 mm He: 
5. Solubility in water: complete: 
6. Appearance and odor: coloricss lquid: 

eas at temperature above 10.7°F or 51.3°C 
with ether-like odor above 700 ppm. 

Tl. Fire, Explosion, AnD ReacTivity Hazarpb 
DatTa 

A. Fire: 

1. Flash point: less than O'F (open cup): 
2. Stability: decomposes violently at tem- 

peratures above 800°F: 
3. Flammable limits in air, percent by 

volume: Lower: 3, Upper: 100: 

4. Extinguishing media: Carbon dioxide 
for small fires, polymer or alcohol foams for 
large fires; 

5. Special fire fighting procedures: Dilu- 
tion of ethylene oxide with 23 volumes of 
water renders it non-flammable: 

6. Unusual fire and explosion hazards: 
Vapors of EtO will burn without the pres- 
ence of air or other oxidizers. EtO vapors 
are heavier than air and may travel along 
the ground and be ignited by open flames or 
sparks at locations remote from the site at 
which EtO is being used. 

7. For purposes of compliance with the re- 
quirements of 29 CFR 1910.106, EtO is clas- 
sihed as a flammable gas. For example, 
7,500 ppm, approximately one-fourth of the 
lower flammable limit, would be considered 
to pose a potentia] fire and explosion 
hazard. 

UCC 002505 
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8. For purposes of compliance with 29 
CFR 1910.155. E1O is ciassified as a Class B 
fire hazard. d 

§. For purpose of compliance with 29 CFR 
1919.307, locations classified as hazardous 
due to the presence of EtO shall be Class I. 

B. Reactivity: 

1. Conditions contributing to instability: 
Eto will polymerize violently if contaminat- 
ed with aqueous alkalies, amines, mineral 
acids, meta} chlorides. or meta) oxides. Vio- 
lent decomposition will also occur at tem- 
peratures above 800 °F: 

2. Incompatabilities: Alkalines and acids: 

3. Hazardous decomposition products: 
Carbon monoxide and carbon dioxide. 

U1. Sprit. Leak, ano DisposaL PROCEDURES 

A. If EtO is spilled or leaked, the follaw- 
ing steps should be taken: 

1. Remove ail ignition sources. 

2. The area should be evacuated at once 
and re-entered only after the area has been 
thoroughly ventilated and washed down 

with water. 

B. Persons not wearing appropriate pro- 

tective equipment must be restricted from 

areas of spills or leaks until cleanup has 
been completed. 

C. Waste disposal methods: Waste materi- 
al shall be disposed of in a manner that is 
not hazardous to employees or to the gener- 

al population. In selecting the method of | 
waste disposal, applicable local. State, and { 
Federal] regulations should be consulted. 

IV. MonrITORING AND MEASUREMENT 
PROCEDURES 

A. Exposure above the Permissible Expc- 
sure Limit: 

1. Eight-hour exposure evaluation: Meas- 
urements taken for the purpose of deter- 
mining employee exposure under this sec- 
tion are best taken with consecutive samples 
covering the full shift. Air samples must be 
taken in the employee's breathing zone (air 
that would most nearly represent that in- 
haled by the employee.) 

2. Monitoring techniques: The sampling 
and analysis under this section may be per- 
formed by collection of the EtO vapor on 
charcoal adsorption tubes or other composi- 
tion adsorption tubes, with subsequent 
chemical analysis. Sampling and analysis 
may also be performed by instruments such 
as real-time continuous monitoring systems, 
portable direct reading instruments, or pas- 
sive dosimeters as long as measurements 
taken using these methods accurately evalu- 
ate the concentration of EtO in employees’ 
breathing zones. 

Appendix D_ describes the validated 
method of sampling and analysis which has 
been tested by OSHA for use with Eto. 
Other available methods are also described ( 
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in Appendix D. The employer has the obli- 
gation of sclecting a monitoring method 
which mects the accuracy and precision re- 

quirements of the standard under his 

unique field conditions. The standard re- 
giires that the method of monitoring must 

be accurate, toa 95 percent confidence level, 
to plus or minus 25 percent for concentra. 

tions of EtO at 1 ppm, and to plus or minus 
35 percent for concentrations at 0.5 ppm. In 

addition to the method described in Appen- 

dix D, there are numerous other methods 
available for monitoring for EtO in the 
workplace. Details on these other methods 
have been submitted by various companies 

to the rulemaking record, and are availabic 

at the OSHA Docket Office. 
B. Since many of the duties rejating to 

employee exposure are Gependent on the re- 
sults of measurement procedures, employers 
must assure that the evaluation of employ- 
ee exposures is performed by a technically 

qualified person. 

V. PROTECTIVE CLOTHING AND EQUIPMENT 

Employees shall be provided with and be 
required to wear appropriate protective 
clothing wherever there is significant poten- 
tial for skin contact with Kquid EtO or Eto. 
containing solutions. Protective clothing 
shall include impermeable coveralls or simt- 
lar full-body work clothing, gloves, and head 
coverings, aS appropriate to protect areas of 
the body which may come in contact with 
liquid EtO or EtO-containing solutions. 
Employers must ascertain that the protec- 

tive garments are impermeable to EtO. Per- 
meable clothing, including items made of 
rubber, and Jeather shoes shoutd not be al- 
lowed to become contaminated with liquid 
EvrO. If permeable clothing does become 
contaminated, it should be immediately re- 
moved, while the employer is under an 
emergency deluge shower. If leather foot- 
wear or other leather garments become wet 
from E1O they should be discarded and not 
be worn again, because leather absorbs EtO 
and holds it against the skin. 
Any protective clothing that has been 

damaged or is otherwise found to be defec- 
tive should be repaired or replaced. Clean 
protective clothing should be provided to 
the employee as necessary to assure employ- 

ee protection. Whenever impermeabie cloth- 
ing becomes wet with liquid EtQ, it should 
be washed down with water before being re- 
moved by the employee. Empioyees are also 
required to wear splash-proof safety goggles 
where there is any possibility of ECO con- 

tacting the eyes. 

VI. MISCELLANEOUS PRECAUTIONS 

A. Store EtO in tightly closed containers 
in a coo), well-ventilated area and take all 
necessary precautions to avoid any explo- 
sion hazard, 

§ 1930.1047 

B. Non-sparking tools must be used to 
open and close metal containers. These con- 

tainers must be effectively grounded and 

bonded. 

C. Do not incinerate EtO cartridges. tanks 
or other containers. 

ID. Emptovers shall advise employees of all 

areas and operations where exposure to EtO 

occur. 

VIEL. ComMMON OPERATIONS 

Common operations in which exposure to 
EtO is likely to occur include the following: 
Manufacture of EtO, surfactants. ethanola- 
mines, glycol ethers, and specialty chemi- 
cais. and use as a sterilant in the hospital, 
health product and spice industries. 

Aprenoix C-Mepicat SuRVEILLANCE 
GUIDELINES FOR ETHYLENE OXIDE 

f. Route of ENTRY 

Inhalation. 

Il. Tox!:coLocy 

Clinical evidence of adverse effects associ- 

ated with the exposure to EtO is present in 
the form of increased incidence of cancer in 
laboratory animals (leukemia, stomach, 
brain), mutation in offspring in animals. 

and resorptions and spontaneous abortions 

in animals and human populations respec- 
lively. Findings in humans and experimen- 
tal animals exposed to airborne concentra- 
tions of EtO also indicate damage to the ge- 
netic material (DNA). These include hemo. 

giobin alkylation. unsecheduled DNA syn- 
thesis, sister chromatid exchange chromo- 
somal] aberration, and functional sperm ab- 

normalities. 

Ethylene oxide in liquid form can cause 
eye irritation and injury to the cornea, 
frostbite, severe irritation, and blistering of 
the skin upon prolonged or confined con- 
tact. Ingestion of EtO can cause gastric irri- 

tation and Jiver injury. Other effects from 
inhalation of EtO vapors include respiratory 
irritation and lung injury, headache, 
nausea, vomiting, diarrhea, dyspnea and cy- 

anosis. 

TIE. Srens anp SYMPTOMS OF ACUTE 
OVEREXPOSURE 

The early effects of acute overexposure to 
ELO are nausea and vomiting, headache. 
and irritation of the eyes and respiratory 

passages. The patient may notice a “pecu- 

Har taste" in the mouth. Delayed effects can 

include pulmonary edema, drowsiness, 

weakness, and incoordination. Studies sug- 

gest that blood celi changes, an increase in 

chromosomal aberrations. and spontaneous 

abortion may also be causally related to 

acute overexposure to ELO. 
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Skin contact «ith Hiquid or gaseous EtO 

causes characteristic burns and possibly 
even an. allergic-lype sensitization. The 
edema and erythema occurring from skin 

contact with EtO progress to vesiculation 
with a tendency to coalesce inte blebs with 
desquamation. Healing occurs within three 
weeks, but there may be a residual brown 
picmentation. A 40-80% solutian is extreme- 
ly dangerous, causing extensive blistering 

after onJy brief contact. Pure liquid EtO 

causes frostbite because of rapid cvapora- 
tion. In contrast, the eye is relatively insen- 
sitive to EtO, but there may be some irrita- 

Lion of the cornea. 
Most reported acute effects of occupation- 

al exposure to EtO are due to contact with 
EtO in tiquid phase. The liquid readily pen- 
elrates rubber and leather, and will produce 
blistering if clothing or footwear contami- 
nated with EtO are not removed. 

IV. SURVEILLANCE AND PREVENTIVE 
CONSIDERATIONS 

As noted above, exposure to EtO has been 
linked to an increased risk of cancer and re- 
productive effects including decreased male 
fertility, fetotoxicity, and spontaneous abor- 
tion. EtO workers are more likely to have 
chromosoma) damage than similar groups 
not exposed to EtO. At the present, limited 
studies of chronic effects in humans result- 
ing from exposure to EtO suggest a causal 
association with leukemia. Animal studies 
indicate jeukemia and cancers at other sites 
(brain, stomach} as well. The physician 
should be aware of the findings of these 
studies in evaluating the health of employ- 

ees exposed to Eto. 
Adequate screening tests to determine an 

employee's potential for developing serious 
chronic diseases, such as cancer, from expo- 
sure to EtO do not presently exist. Labora- 
tory tests may, however, give, evidence to 
suggest that an employee is potentially 
overexposed to EtO. It is important for the 
physician to become familiar with the oper- 
ating conditions in which exposure to EtO is 
likely to occur. The physician also must 
become familiar with the signs and symp- 
toms that indicate a worker is receiving oth- 
erwise unrecognized and unacceptable expo- 
sure to EtO. These elements are especially 
important in evaluating the medical and 
work histories and in conducting the physi- 
cal exam. When an unacceptable exposure 
in an active employee is identified by the 
physician, measures taken by the employer 
to IJower exposure should also jJower the risk 
of serious long-term consequences. 
The employer is required to institute a 

medical surveillance program for all em- 
ployees who are or will be exposed to EtO at 
or above the action level (0.5 ppm) for at 
least 30 days per year. without regard to res- 
Pirator use. All examinations and proce- 

29 CFR Ch. XVII (7-1-B5 Edition) 

dures must be performed by or under the 
supervision of a licensed physician at a rea- 
sonable time and place for the employee 

and at no cost to the employee. 

Although broad latitude in prescribing 

specific tests to be included in the medical 
surveiance program is extended to the ex- 
amining physician. OSHA requires inclusion 
of the following elements in the routine ex- 
amination: 

Gi} Medical and work histories with specia} 

emphasis directed to symptoms related to 

the pulmonary, hematologic. neurologic, 

and reproductive systems and to the eyes 
and skin. 

Gi) Physical examination with particular 
emphasis given to the pulmonary, hemato- 
logic, neurologic, and reproductive systems 
and to the eyes and skin. 

Gii) Complete blood count to include at 
least a white cell count (including differen- 
tial ccll cont), red cell count, hematocrit. 

and hemogtobin. 
civ) Any laboratory or other test which 

the examining physician deems necessary 

by sound medical practice. 
If requested by the employee, the medical 

examinations shall include pregnancy test- 
ing or laboratory cvaluation of fertility as 
deemed appropriate by the physician. 

In certain cases, to provide sound medical 
advice to the employer and the employee, 

the physician must evaluate situations not 
directly related to EtO. For example, em- 
ployees with skin diseases may be unable to 
Lolerate wearing protective clothing. In ad- 
dition those with chronic respiratory dis- 
eases may not tolerate the wearing of nega- 
tive pressure (air purifying) respirators. Ad- 
ditional tests and procedures that will help 
the physician determine which employees 
are medically unable to wear such respira- 
tors should include: An evajuation of cardio- 
vascular function, a baseline chest x-ray to 
be repeated at five year intervals, and a pul- 
monary function test to be repeated every 
three years. The pulmonary function test 
should include measurement of the employ- 
ee’s forced vital capacity (FVC), forced ex- 
piratory volume at one second (FEV1), as 
well as calculation of the ratios of FEV] to 
FVC, and measured FVC and measured 
FEV! to expected values corrected for varia- 
Lion duce to age, sex. race, and height. 

The employer is required to make the pre- 
scribed tests available at least annually to 
employees who are or will be exposed at or 
above the action level, for 30 or more days 
per year: more aften than specified if rec- 
ommended by the examining physician; and 
upon the employee's termination of employ- 
ment or reassignment to another work area. 
While little is known about the long term 

consequences of high short-term exposures, 

jt appears prudent to monitor such affected 
employees closely in light of existing health 
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data. The employer shall provide physician 
recommended examinations to any cmploy- 

ee exposed to EtO in emergency conditions. 

Likewise, Ehe employer shall make available 
medica) consultations inchiding physician 
recommended exams to employces who be- 
lieve (hey are suffering signs or symptoms 

of exposure to Eto. 
The employer is required to provide the 

physician with the following informatin: a 
copy of this standard and its appendices: a 
description of the affected cmployce's 
duties as they relate to the employce expo- 
sure level, and information from the em- 
ployee’s previous medica) examinations 
which is not readily available to the examin. 
ing physician. Making this information 
available to the physician will aid in the 
evaluation of the employee's health in rela- 
tion to assigned duties and filness to wear 

personal protective equipment, when re- 
quired. 
The employer is required to obtain a writ- 

ten opinion from the examining physician 
containing the results of the medical exami- 
nations, the physician's opinion as to 
whether the employee has any detected 
medical conditions which would place the 
employee at increased risk of material im- 
pairment of his or her health from exposure 
to EtO; any recommended restrictions upon 
the employee’s exposure to EtO, or upon 
the use of protective clothing or equipment 
such as respirators; and a statement thal 
the employee has been informed by the 

physician of the results of the medical ex- 
. amination and of any medical conditions 
which require further explanation or treat- 
ment. This written opinion must not reveal 
specific findings or diagnoses unrelated to 
occupational exposure to ELO, and a copy of 

the opinion must be provided to the affect- 
ed employee. 
The purpose in requiring the examining 

physician to supply the employer with a 
written opinion is to provide the employer 
with a medical basis to aid in the determina- 
tion of initia! placement of employees and 
to assess the employee's ability to use pro- 

tective clothing and equipment. 

APPENDIX D—SAMPLING AND ANALYTICAL 
METHODS FOR ETHYLENE OXIDE 

A number of methods are available for 
monitoring employee exposures to EtO. 
Mast of these involve the use of charcoa} 
tubes and sampling pumps, followed by 
analysis of the samples by gas chromato- 
graph. The essential differences between 
the charcoal tube methods include, among 
others, the use of different desorbing sol- 
vents, the use of different lots of charcoal, 
and the use of different equipment for anal- 
ysis of the samples. 
Besides charcoal, methods using passive 

dosimeters, gas sampling bags, impingers. 
and deteclor tubes have been utilized for de- 

UCC 002508 
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termination of EvO exposure. In addition, 
there are several commercially available 
portable gas analyzers and monitoring units. 
This appendix contains details for the 

method which has been tested at the OSHA 

Analytical Laboratory in Salt Lake City. In- 
clusion of this method in the appendix dors 

not mean that this method is the only one 
which will be satisfactory. Copies af descrip- 

tions of olher methods available are avail- 
able in the rulemaking record, and may be 
obtained from the OSHA Docket Office. 
These include the Union Carbide, Dow 

Chemica], 3M, and DuPont methods. as well 
as NIOSH Method S-286. These methods 
are briefly described at the end of this ap- 
pendix. 
Employers who note problems with 

sample breakthrough using the OSHA ar 

other charcoal methods should try larger 
charcoal tubes. Tubes of Jarger capacity are 
available. In addition, flower flow rates and 

shorter sampling times should be beneficial 
in’ minimizing breakthrough problems. 

Whatever method the emplover chooses. he 
must assure himself of the methad’s accura- 

cy and precision under the unique condi- 

tions present tn his workplace. 

ETHYLENE OX Ide 

Method No.: 30. 

Matrix: Air. 
Target Concentration: 1.0 ppm (1.8 meg/ 

mi), 
Procedure. Samples are collected cn two 

charcoal tubes in series and desorbed with 
1% CS; in benzene. The samples are deriva- 
tized with HBr and treated with sodium car- 
bonate. Analysis is done by gas chromatog- 
raphy with an eJectron capture detector. 

Recommended Air Volume and Sampling 
Rate: 1 liter and 0.05 Lpm. 
Detection Limit of the Overall Procedure: 

13.3 ppb (0.024 mg/m» (Based on 1.0 liter 

air sample). 
Reliable Quantitation Limit: 52.2 ppb 

(0.094 mg/m.) (Based on 1.0 Siter air 
sample). 
Standard Error of Estimate: 6.59% (See 

Backup Section 4.6). 
Special Requirements: Samples must be 

analyzed within 15 days of sampling date. 
Status of Method: The sampling and ana- 

lytical method has been subjected to thc es- 
tablished evaluation procedures of the O7- 
ganic Method Evaluations Branch. 

Date: August 1981. 
Chemist: Wayne D. Potter. 

Orcanic SOLVENTS Brancn,. OSHA, 
ANALYTICAL LABORATORY, Sact Lake City, 

UTAH 

1. General Discussion. 

1.1 Background. 
1.41.1 History of Procedure.

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazar…
ACL Doc 17288 · Page 207 of 232

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/207

https://asbestosclaims.law/library/17288/207


cer ee 

§ 1910.1047 

Ethylene oxide samples analyzed at the 
OSHA Laboratory have normally been col- 

lected on activated charcoal and desorbed 

with carbon disulfide. The analysis ts per- 

formed with a pas chromatograph equipped 
with oa FED (Piame ionization detector) as 

desorbed in NIOSH Method S285 Gitef. 5.1) 

This method is based oh a PEL ef 50 ppin 

and lias a detection limit of about 1 ppm. 

Recent studies have prompted the need 

for a method to analyze and detect ethylene 
oxide at very low concentrations. 

Several attempts were made to form an ut- 

traviolet (UV) sensitive derivative with eth- 
ylene oxide for analysis with HPLC. Among 

those tested thal gave no detectabic product 
were: p-anisidine, methytimidazole. aniline, 
and 2,3,6-trichlorebdenzoic acid. Each was 

lested with catalysts such as triethylamine, 
aluminum chloride, methylene chicride and 
sulfuric acid but no detectable derivative 
was produced. 
The next derivatization attempt was to 

react ethyJene oxide with HBr to form 2- 
bromocthanol. This reaction was successful. 
An ECD (electron capture detector) gave a 
very good response for 2-bromoethanol due 

to the presence of bromine. The use of 
carbon disulfide as the desorbing solvent 
gave too large a response and masked the 2- 
bromoethanol. Several other solvents were 
tested for both their response on the ECD 
and their ability to desorb ethylene oxide 
from the charcoal. Among thosc tested were 
toluene, xylene, ethyl] benzene, hexane, ¢y- 
clohexane and benzene. Benzene was the 
only solvent tested that gave a Suitable re- 
sponse on the ECD and a high desorption. 
It was found that the desorption efficiency 
was improved by using 1% CS: with the ben- 
zene. The carbon disulfide did not signifi- 
cantly improve the recovery with the other 
solvents. SKC Lat 120 was used in all tests 
done with activated charcoal. 

1.1.2 Physical Properties (Ref. 5.2-5.4). 
Synonyms: Oxirane: dimethylene oxide, 

1,2-epoxy-ethane; oxane; C+:H.O; ETO; 

Molecular Weight: 44.06 
Boiling Point: 10.7 °C (51.3°) 
Melting Point: —111°C 

Description: Colorless, flammable gas 
Vapor Pressure: 1095 mm. at 20°C 
Odor: Ether-like odor 
Lower Explosive Limits: 
volume) 

Flash Point (TOC): Below 60°F 

Molecular Structure: CH :—CH, 

3.0% (by 

1.2 Limit Defining Parameters. 
1.2.1 Detection Limit of the Analytical 

Procedure. 

The detection limit of the analytical pro- 
cedure is 12.0 picograms of ethylene oxide 
per injection. This is the amount of analyte 
which will give a peak whose height is five 

UCC 002509 
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limes the height of the baschine noise. (See 
Backup Data Section 4.1). 

1.2.2 
cedure. 

The detection Iimit of the overall proce- 
dure ts 24.0 ng of ethylene oxide per sample, 

Tins is the amongst of analyte spiked on 

the samphig device which allows recovery 

of an amount of analyte equivalent to the 
detection Jimit of the analytical procedure. 
(See Backup Data Section 4.2). 

1.2.3 Reliable Quantitation Limit. 

The reliable quantitation limit is 94.0 nan- 
ograms of ethylene oxide per sample. This 
is the smallest amount of analyte which can 
be quantitated within the requirements of 
78% recovery and 95% confidence limits. 
(Sce Backup Data Section 4.2), 

It must be recognized that the reliable 
quantitation limit and detection limits re- 
ported in the method are based upon opti- 
mization of the instrument for the smallest 
possible amount of analyte. When the 
target concentration of an analyte is excep- 

tionally higher than these limits, they may 
not be attainable at the routine operating 

parameters. In this case. the limits reported 
on analysis reports will be based on the op. 
eraling parameters used during the analysis 
of the samples. 

1.2.4 Sensitivity. 

The sensitivity of the analytical procedure 
over a concentration range representing 0.5 
to 2 times the target concentration based on 
the recommended air volume is 34105 area 
units per pg/mL. The sensitivity is deter- 
mined by the slope of the calibration curve 
(See Backup Data Section 4.3). 

The sensitivity will vary somewhat with 
the particular instrument used in the analy- 
sis. 

1.2.5 Recovery. 

The recovery of analyte from the collec- 
tion medium must be 75% or greater. The 
average recovery from spiked samples over 

the range of 0.5 to 2 times the target con- 

centration is 88.0% (See Backup Section 
4.4). At lower concentrations the recovery 
appears to be non-linear. 

1.2.6 Precision (Analytical Method Only). 

The pooled coefficient of variation ob- 
tained from replicate determination of ana- 
lytical standards at 0.5X. }K and 2X the 
target concentration is 0.036 (Sce Backup 
Data Section 4.5). 

1.2.7 Precision (Overall Procedure). 

The overall procedure must provide re- 
sults at the target concentration thal are 
25% of better at the 95% confidence level}. 
The precision at the 95% confidence level 

for the 15 day storage test is plus or minus 
12.9% (See Backup Data Section 4.6). 

This includes an additional plus or minus 
5% for sampling error. 

1.3 Advantages. 

872 

Detection Limit of the Overall Pro. C 

~
~
,
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13.1 The sampling procedure is conven- 

ient. 
1.3.2 The analytical procedure is very 

sensitive and reproducible. 

t.3.3 Reanatysis of samples is possible. 

1.3.4 Samples are stable for at least 15 

days af room temperature. 

1.3.5 Interferences are reduced by the 

longer GC retention time of the new deriva- 

tive. 

1.4 Disadvantages. 

1.4.1 Two tubes in serics must be used be- 

cause of possible breakthrough and migra- 

tion. 

1.4.2 The precision of the sampling rate 

may be limited by the reproducibility of the 

pressure drop across the tubes. The pumps 

are usually calibrated for one tube only. 

1.4.3 The use of benzene as the desorp- 

tion solvent increases the hazards of analy-
 

sis because of the potential carcinogenic ef-
 

fects of benzene. 

144 After repeated injections there can 

be a buildup of residue formed on the elec- 

tron capture detector which decreascs sensi- 

tivity. 
1.4.5 Recovery from the charcoal tubes 

appears to be nonlinear at Jow concentra: 

tions. 
2. Sampling Procedure. 

2.) Apparatus. 

21.1 A calibrated personal sampling 

pump whose flow can be determined within 

plus or minus 5% of the recommended flow. 

21.2 SKC Lot 120 Charcoal tubes: glass 

tube with both ends flame sealed. 7 cm long 

with a 6mm O.D. and a 4-mm 1.D., contain- 

ing 2 sections of coconut she)! charcoal sep- 

arated by a 2-mm portion of urethane foam. 

The adsorbing section contains 100 me of 

charcoal, the backup section 50 me. A 3-mm 

postion of urethane foam is placed between 

the outlet end of the tube and the backup 

section. A plug of silylated glass wool is 

placed in front of the adsorbing section. 

2.2 Reagents. 
2.2.1 None required. 

23 Sampling Technique. 

23.1 Immediately before sampling, break 

the ends of the charcoal tubes. All tubes 

must be from the same lot. 
2.3.2 Connect two tubes in series to the 

sampling pump with a short section of flexi- 
ble tubing. A minimum amount of tubing is 
used to connect the two sampling tubes to- 
gether. The tube closer to the pump is used 
as a backup. This tube should be identified 

as the backup tube. 
2.3.3 The tubes should be placed in a ver- 

tical position during sampting to minimize 

channeling. 

2.3.4 Air deing sampled should not pass 
through any hose or tubing before entering 

the charcoal tubes. 
23.5 Seal the charcoal tubes with plastic 

caps immediately after sampling. Also, seal 
each sample with OSHA seals lengthwise. 

UCC 002510 
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23.6 With each batch of samples, submit 

at least one blank (ube from the same lot 

used for samples. This tube should be sub- 

jected to exaclly the same handling as the 

samples (break, seal, transport) except that 

no air is drawn through it. 

23.7 Transport the samples (and corre- 

sponding paperwork) to the lab for analysis. 

23.8 Uf bulk samples are submitted for 

analysis. they shoud be transported in glass 

containers wilh Teflon-lined caps. These 

samples must be mailed separately from (he 

container used for the charcoal tubes. 

2.4 Breakthrough. 

24.1 The breakthrough (5% _ break- 

through? volume for a 3.0 me/m ethylenc 

oxide sample stream at approximatcly 85% 

relalive humidity. 22°C and 633 mm is 2.6 

liters sampled at 0.05 liters per minute. This 

is equivalent to 7.8 pe of ethylene oxide. 

Upon saturation of the tube it appeared 

that the water may de displacing ethylene 

oxide during sampling. 

2.5 Desorption Efficiency. 

25.1 The desorption efficiency. from 

liquid injection onto charcoal tubes, aver- 

aged 88.0% from 0.5 to 2.0 x the largel con- 

centration for a 1.0 liter air sample. At 

lower ranges it appears that the desorption 

efficiency is non-linear (See Backup Data 

Section 4.2). 

25.2 The desorption cfficiency may vary 

from onc Jaboratory to another and also 

from one lot of charcoal to another. Thus. it 

is necessary to determine the desorption ef- 

ficiency for a particular Jot of charcoal. 

26 Recommended Air Volume and Sam- 

pling Rate. 

26.1 The recommendee air volume is 1.6 

liter. 

26.2 The recommended maximum sam- 

pling rate is 0.05 Lpm. 

2.7 Interferences. 

2.7.1 Ethylene glycol and Freon 12 at 

target concentration Jevels did not interfere 

with the collection of ethylene oxide. 

2.7.2 Suspected interferences should be 

listed on the sample data sheets. 

27.3 The relative humidity may affect 

the samp!:ng procedure. 

2.8 Safety Precautions. - 

98.1 Attach the sampling equipment to 

the employee so tha! it does not interfere 

with work performance. 

2.8.2 Wear safety glasses when breaking 

the ends of the sampling tubes. 

2.8.3 Jf possible. place the sampling tubes 

in a holder so the sharp end is not exposed 

while sampling. 

3. Analytical Method. 

3.1 Apparatus. 

3.1.1 Gas chromatograph equipped with 

a linearized electron capture detector. 

3.1.2 GC column capable of separating 

the derivative of ethylene oxide (2-bro- 

moethanol) from any interferences and the 

R72
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1% CS: in benzene solvent. The column used 

for validation studies was: 10 ft x '& inch 

stainless stecl 20% SP-2100. .1% Carbowax 

1800 on 100/320 Supelcoport. 
3.1.3 An electronic integrator or some 

other suitable method of measuring peak 

RATERS 

3.1.4 Vwo ostiiier vids with Peffor- 

tined caps. 
3.1.5 Gas tight syrinuc—300 uL or other 

convenient sizes for preparing standards. 
3.1.6 Microliter syringes—10 »L or other 

convenient sizes for diluting standards and ! 
pL for sample injections. 

3.1.7 Pipets for dispensing the 1% CS, in 
benzene solvent. The Glenco | mL dispenser 

is adequate and convenient. 
3.1.8 Volumetric flasks—5 mL and other 

convenient sizes for preparing standards. 
3.1.9 Disposable Pasteur pipets. 
3.2 Reagents. 
3.2.1 Benzene, reagent grade. 

3.2.2 Carbon Disulfide, reagent grade. 
3.2.3) Ethylene oxide, 99.7% pure. 
3.2.4. Hydrobromic Acid, 48% reagent 

grade. 

3.2.5 Sodium Carbonate, anhydrous, rea- 
gent grade. 
3.26 Desorbing reagent, 99% Benzene/ 

1% CS:. 
3.3. Sample Preparation. 
3.3.1 The front and back sections of cach 

sample are transferred to separate 2-mL 
vials. 
a 3.3.2 Each sample is desorbed with 1.0 

mL of desorbing reagent. 

3.3.3 The vials are sealed immediately 
and allowed to desorb for one hour with oc- 
casional shaking. 

3.3.4 Desorbing reagent is drawn off the 
charcoal with a disposable pipet and put 
into clean 2-mL vials. 

3.3.5 One drop of HBr is added to each 
vial. Vials are resealed and HBr is mixed 
well with the desorbing reagent. 

3.3.6 About 0.15 gram of sodium carbon- 
ale is c.refully added to each vial. Vials are 
again resealed and mixed well. 

3.4 Standard Preparation. 
3.4.1 Standards are prepared by injecting 

the pure ethylene oxide gas into the desorb- 
ing reagent. 

3.4.2 A range of standards are prepared 
to make a calibration curve. A concentration 
of 1.0 uL of eLhviene oxide gas per 1 mL de- 
sorbing reagent is equivalent to 1.0 ppm air 
concentration (atl gas volumes at 25°C and 
760 mm) for the recommended 1 liter air 
sample. This amount ts uncorrected for de- 
sorption efficiency (See Backup Data Sec- 
tion 4.2. for desorption efficiency correc- 
tions). 

3.4.3 One drop of HBr per mL of stand- 
ard is added and mixed well. 

3.4.4 About 0.15 grams of sodium carbon- 
ate is carefully added for each drop of HBr 
tA smaltt reaction will occur). 

29 CFR Ch. XVI (7-1-85 Edition) 

3.5 Analysis. 

3.9.1 GC Conditions. 

Nitrogen flow rate—10mL/min. € 
Injector Temperature--250°C 

Detector Tempcrature—300°C 

Column Temperature -- 10aC 

Injection size 0.8 gl. 
Elution time—3.9 minutes 

3.5.2 Peak areas are measured by an inte- 
erator or other suitable means. 

3.5.3. The integrator results are in area 
units and a catibration curve is set up with 
concentration vs. area units. 

3.6 Interferences. 

3.6.1 Any compound having the same re- 
tention time of 2-bromoethanol js a potcn- 
tial interference. Possible interferences 
should be listed on the sample data sheets. 

3.6.2 GC parameters may be changed lo 

circumvent interferences. 
3.6.3 There are usually trace contami- 

nants in benzene. These contaminants, how- 
ever, posed no problem of interference. 
36.4 Retention time data on a single 

column is not considered proof of chemical 
identity. Samples over the 1.0 ppm target 
level should be confirmed by GC/Mass Spec 
or other suitable means. 

3.7 Calculations 

3.7.1 The concentration in pe/mL for a 
sample is determined by comparing the ares 
of a particular sampje to the calibration 
curve, which has been prepared from ana-, 
lytical standards. ‘ 

3.7.2 The amount of analyte in each 
sample is corrected for desorption efficiency 
by use of a desorption curve. 

3.7.3 Analytical results (A) from the two 
tubes that compose a particular air sample 
are added together. 

3.7.4 The concentration for a sample is 
calculated by the following equation: 

where: 

A= pe/mL 
B - desorption volume in milliliters 

C -air volume in Hlers. 

3.7.5 To convert mg/m? to parts per mil- 

lion (ppm) the following relationship is 

used: 

me/m?x 24.45 
ETO. ppm= Se eee 

$4.05 

UCC 002511274
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where: 

me/m?*: results from 3.7.4 

24.45 =molar volume at 25 ‘C and 760mm He 

44.05- molecular weight of ETO. 

3.8 Safety Precautions 
3.8. Ethwene oxide and benzene are po- 

tential earcinoperns and care must be exer 

cised when working with- these conpounds 

3.8.2 AH work done with the solvents 
(preparation of standards, desorption of 
samples, ctc.) should be done in a hood. 

3.8.3 Avoid any skin contact with all of 

the solvents. 
3.8.4 Wear safety glasses at all times. 
3.8.5 Avoid skin contact with HBr be- 

cause it is highly toxic and a strong irritant 

to eyes and skin. 
4. Backup Data. 
4.1 Detection Limit Data. 
The detection limit was determined by tn- 

jecting 0.8 pL of a 0.015 pg/mL standard. of 
ethylene oxide into 1% CS: in benzene. The 
detection limit of the analytical procedure ts 
taken to be 1.20«10°* pe per injection. This 
is equivalent to 8.3 ppb (0.015 mg/m’) for 
the recommended air volume. 

4.2 Desorption Efficiency. 
Ethylene oxide was spiked onto charcoal 

tubes and the following recovery data was 

obtained. 

! 
Amoum goed Amount es ; Percent recovery 

r 

45 432 | £50 
30 261 670 

2.25 2025 900 
15 1365 cig 

8 136 9290 
75 6525 670 
375 315 820 

375 t2 63.2 
1875 44 805 
094 Ora 745 

At lower amounts the recovery appears to 
be non-linear. 

4.3 Sensitivity Data. 

§ 1910.1047 

The following data was used to determine 
the calibration curve. 

> tee 

nection | O° 75H or. tS ygeml 2430 yg/mt 

' j 30906 | 59567 411778 
? i 30987 | 62914 ! 106016 
3.04 32555 | $8576 : 106122 
ao. 32242 57173 109716 
x 31672 59558 | 108408 

t 

Slope - 34 105 

4.4. Recovery. 
The recovery was determined by spiking 

ethylene oxide onto lot 120 charcoal tubes 
and desorbing with 1% CS. in Benzene. Re- 
coveries were done at 0.5, 1.0. and 2.0 X the 
target concentration (1 ppm? for the recom- 
mended air volume. 

PERCENT RECOVERY 

eee ap ep 
Sample © Sx H 10x ! 2 Ox 

’ 4 88.7 | 950 | 917 
2 838 950 | 87.3 
3 B42 91 o! B50 
é 880 910; B30 
5 B80 | 66.0 850 
x. Ce. 86.5 | 805 | 67.0 

we eee pone Gay . 2 eo eee 

“Weighted Average - 6B.2 
45 Precision of the Analytical Procedure 

The following data was used to determine 
the precision of the analytical method: 

0.5x.75 1X15 | 2X30 
pgimt | pg/ml { ugiml 

Concentakon 

WOCHON eee 2421 1.4899 | J 1téa 
7441] 1.5826 | 30447 
7091 1.4628 2.9149 

7753 | 1.4244, 29185 
Average oo eee © -7612 | 1.4899 | 2.9997 

Standard Deviation | 0211 0674 0998 
CM cn cee | 0277 0452 0333 

3¢.0277)? + 3¢.0452)74 3(.0333)° 
CV = 

CV +0.036 

4.6 Storage Data. 

Samples were generated at 1.5 mg/m? eth- 

ylene oxide at 85% relative humidity, 22°C 
and 633 mm. All samples were taken far 20 

minutes at 6.05 Lpm. Six samples were ana- 

lyzed as Soon as possible and fifteen samples 

were stored at refrigerated temperature 

(5°C) and fifteen samples were stored at am. 

bient temperature (23°C). These stored sam- 

34343 

ples were analyzed over a period of nineteen 
days. 

PERCENT RECOVERY 

ODay analyzed Reiger | Amtyent 

t 87.0 | 87.0 
1 93.0 ° 930 

t. 940 - 940 
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Percent Recovery—Continued 

Retnger. 

: ated 
a -- 44 

1 i 
: 

Day analyzed , Ambent 

920 
910 
860 
890 

920 
660 

“900 
620 

785 
721 

660 
770 

4.7 Breakthrough Data. 

Breakthrough studies were done at 2 ppm 

(3.6 mg/m» at approximately 85% relative 

humidity at 22°C (ambient temperature). 

Two charcoal tubes were used in series. The 

backup tube was changed every 1€ minutes 

and analyzed for breakthrough. The flow 

rate was 6.050 Lpm. 

Percent S| 
(Time 

Tube No. . j (rvnutes) per 

| 

1. J 10 (") 
2. a 20 @) 

3. 30 a) 
a.. 40 1.23 
5... .. 50 346 
C ooceece cee ses pecenvesveccescetonte san cecnnaceennetesinnes 60 18.71 
7. an 70 39.2 

Bovoicccces sreccesteessseese a 80 533 
oie seccesesesseneee . 9 72.0 
10. . 100 960 
11... wee 110 1130 

Bice ccccccece c ssaves sevesseneesssseccevecessnieee tnt: 120 1339 

1 None. 

The 5% breakthrough volume = was 
reached when 2.6 liters of test atmosphere 
were drawn through the charcoal tubes. 

5. References. 

5.1 “NIOSH Manual of Analytical Meth- 

ods.” 2nd ed. NIOSH: Cincinnati, 1977: 

Method S286. 
5.2 “1ARC Monographs on the Evalua- 

tion of Carcinogenic Risk of Chemicals to 
Man,” Internationa) Agency for Research 

on Cancer: Lyon, 1976; Vol. IL, p. 157. 
5.3 Sax., N.J. "Dangerous Properties of 

Industrial Materials.” 4th ed.; Van Nostrand 

Reinhold Company. New York, 1975: p. 741. 

29 CFR Ch. XVII (7-1-85 Edition) 

54 “The Condensed Chemical Diction- 

ary’. S$th ed. Hawley, G.G., ed: Van Nos- 

trand Reinhold Conipany. New York. 1977: ¢ 

p. 361. ( 

Summary of Other Sampling 

Procedures 

OSHA belicves that served other types of 

monitoring equipment and techniques exist 
for monitoring time-weighted averages. Con- 

siderable research and method development 

is currently being performed, which will 
iead to improvements and a wider variety of 

monitoring techniques. A combination of 

monitoring procedures can be used. There 

probably is no one best method for monitor- 

ing personal exposure to ethylene oxide in 

all cases. There are advantages, disadvan- 

tages, and limitations to each method. The 

method of choice will depend on the need 

and requirements. Some commonly used 

methods include the use of charcoal Cubes. 

passive dosimeters, Tedler gas sampling 

bags, detector tubes, photoionization detec- 

tion units, infrared detection units and gas 

chromatographs. A number of these meth- 

ods are described below. 

A. Charcoal Tube Sampling Procedures 

Qazi-Ketcham method (Ex. 13-133)—This 

method consists of collecting ELtO on Coa- 

lumbia JXC activated carbon, desorbing the 

EtO with carbon disulfide and analyzing by | 

gas chromatography with flame ionization ( 

detection. Union Carbide has recently up- 

dated and revalidated this monitoring pro- 

cedures. This method is capable of deter- 

mining both eight-hour time-weighted aver- 

age exposures and shorl-term exposures. 

Tne method was validated to 0.5 ppm. Like 

other charcoa) collecting procedures. the 

method requires considerable analytical ex- 

pertise. . 

ASTM-proposed method-—The Ethylene 

Oxide Industry Council (EOIC) has con- 

tracted with Clayton Environmenta} Con- 

sultants. Inc. to conduct a collaborative 

study for the proposed method. The ASTM. 

Proposed method is similar to the method 

published by Qazi and Ketcham is the No- 

vember 1977 American Industrial Hygiene 

Association Journal, and to the method of 

Pilney and Coyne, presentcd at the 1979 

American Industrial Hygiene Conference. 

After the air to be sampled is drawn 

through an activated charcoal} tube, the eth- 

ylene oxide is desorbed from the tube using 

carbon disulfide and is quantitated by gas 

chromatography utilizing a flame ionization 

detector. The ASTM-proposed method 

specifies a large two-section charcoal tube, 

shipment in dry ice, storage at less ; 

than —5°C, and analysis within three weeks 

to prevent migration and sample loss. Two 

types of charcoal tubes are being tested— 

UCC 002513 876
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Pittsburgh Coconut-Based «PCB) and Co- 

humbia JXC charcoal. This collabaralive 

study will give an indication of the inter- 
and intralaboratory precision and accuracy 
of the ASTM-proposed method. Ses. cral lab- 
oratories have considerable expertise using 
the Qazi-Ketcham and Dow methods. 
B. Passive Monitors--Ethviese oxide dif- 

fuses into the monitor and is collected in 

the sampling media. The DuPont Pro-Tek 
badge collects EtO in an absorbing solution, 
which is analyzed colorimetrically to deter- 
mine the amount of EtO present. The 9M 
350 badge coliccts the EtO on chemically 
treated charcoal. Other passive monitors 

are currently being developed and tested. 
Both 3M and DuPont have submitted data 
indicating their dosimeters mect the preci- 
sion and accuracy requircments of the pro- 
posed ethylene oxide standard. Both pre- 
sented laboratory validation data to 0.2 ppm 
CExs. 11-65, 4-20, 108, 109, 130). 
C. Tedlar Gas Sampling Bags-Samples are 

collected by drawing a known volume of air 
into a Tediar gas sampling bag. The ethy)l- 
ene oxide concentration is often determined 

on-site using a portable gas chromatograph 

or portabic infrared spectometer. 
D. Detector tubes—A known volume of air 

is drawn through a detector tube using a 
small hand pump. The concentration of EtO 
is related to the jength of stain developed in 
the tube. Detector tubes are economical, 
easy Lo use, and give an immediate readout. 

Unfortunately, partly beeause they are non- 
specific, their accuracy {is often question- 

able. Since the sample is taken over a short 
period of time, they may be useful for deter- 
mining the source of leaks. 

E. Direct Reading Instruments—There are 
numerous types of direct reading instru- 

ments, each having its own strengths and 
weaknesses (Exs. 135B, 135C, 107, 11-78, 11- 
153). Many are relatively new, offering 
greater sensitivity and specificity. Popular 
ethylene oxide direct reading instruments 

include infrared detection units, photoioni- 
zation detection units, and gas chromato- 
graphs. 
Portable infrared analyzers provide an im- 

mediate, continuous indication of a concen- 
tration value; making them particularly 

useful for locating high concentration pock- 
els, in Jeak detection and in ambient air 

monitoring. In infrared detection units, the 
amount of infrared light absorbed by the 
gas being analyzed at selected infrared 
wavelengths is related to the concentration 
of a particular component. Various modets 

have either fixed or variable infrared filters, 
differing cel] pathlengths, and microcom- 
puter controls for greater sensitivity, auto- 
mation. and interference climination. 
A fairly recent detection system is pho- 

toionization detection. The molecuijes are 
ionized by high energy ultraviolet light. The 
resulting current is measured. Since dtffer- 

§ 1910.1047 

ent substances have different ionization po- 

tentials. other organic compounds may be 

ionized. The lower the tamp energy. the 

better the selectivity. As a continuous moni- 

tor, photoionization detection can be useful 

for locating high concentration pockets. in 
leak detection, and continuous ambient air 

mmomtoring. Both portable and stathonary 

gas chromatographs are available with vari 

ons types of detectors, including photoioni- 

zation detectors. A gas chromatograph with 

a photoionization detector retains the pho- 
lionization sensitivity, but minimizes or 
climinates interferences. For several GC/ 
PID units, the sensitivity is in the 0.1-0.2 
ppm EtO range. The GC/PID with micro. 
processors can sample up to 20 sample 

points sequentially, calculale and record 
data, and activate alarms or ventilation sys- 
tems. Many are quite flexible and can be 
configured to meet the specific analysis 
needs for the workplace. 

DuPont presented their laboratory valida- 
tion data of the accuracy of the Qazi-Ket- 
cham charcoal tube, the PCB charcoal tube, 
Miran 103 JR analyzer, 3M #3550 monitor 
and the Du Pont C-70 badge. Quoting 
Elbert V. Kring: 

We also beleive that OSHIA’s proposed ac- 
curacy in this standard is appropriate. At 
plus or minus 25 percent at one part per 
million, and pius or minus 35 percent below 
that. And, our data indicates there's only 

one monitoring method. right now, that 
we've tested thoroughly, that meets that ac- 

curacy requirements. That is the Du Pont 
Pro-Tek badge* ° *. We also believe that this 
kind of data should be confirmed by an- 
olher independent laboratory, using the 
same type dynamic chamber testing (Tr. 

1470) 

Additiona) data by an independent laborato- 
ry following their exact protocol was not 
submitted. However, information was sub- 
mitted on comparisons and precision and ac- 
euracy of those monitoring procedures 

which indicate far belter precision and accu- 
racy of those monitoring procedures than 
that obtained by Du Pont (Ex. 4-20, 130, 11- 
68, 11-133, 130, 135A). 

The accuracy of any methed depends toa 
large degree upon the skills and experience 

of those who not only collect the samples 
but also those who analyze the samples. 
Even for methods that are collaboratively 

tested, some laboratories are closer to the 
true values than others. Some laboratories 
may meet the precision and accuracy re- 

quirements of the method: others may con- 
Sistently far exceed them for the same 
method. 

(Approved by the Office of Management 
and Budget under control number 1!218- 
0108) 
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§ 1910.1200 

(Secs. $. 6, and 8. Occupational Safety and 

Health Act of 1970, 64 Stat. 1592, 1593, 1597. 

1599 (29 U.S.C. 653, 655, 657). Secretary of 

Labor's Order 9-83 (48 FR 35736). 29 CFR 

Part 1911) 

149 FR 25796, Junc 22, 1984, as amended at 

50 FR 9801. Mar. 12. 1985} 

§1910.1200 Hazard communication. 

(a) Purpose. (1) The purpose of this 
section is to ensure that the hazards 
of all chemicals produced or imported 
by chemical manufacturers or import- 
ers are evaluated, and that informa- 

tion concerning their hazards is trans- 
mitted to affected employers and em- 
ployees within the manufacturing 

sector. This transmittal of information 
is to be accomplished by means of 
comprehensive hazard communication 
programs, which are to include con- 
tainer labeling and other forms of 
warning, material safety data sheets 

and employee training. 

(2) This occupational safety and 
health standard is intended to address 
comprehensively the issue of evaluat- 
ing and communicating chemicz! haz- 
ards to employees in the manufactur- 
ing sector, and to preempt any state 

law pertaining to this subject. Any 
state which desires to assume responsi- 

bility in this area may only do so 
under the provisions of section 18 of 
the Occupational Safety and Health 

Act (29 U.S.C. 651 et. seq.) which deals 
with state jurisdiction and state plans. 

(b) Scope and application. (1) This 
section requires chemical manufactur- 
ers or importers to assess the hazards 
of chemicals which they produce or 
import, and aJl employers in SIC 

Codes 20 through 39 (Division D, 
Standard Industrial Classification 

Manual) to provide information to 
their employees about the hazardous 

chemicals to which they are exposed, 
by means of a hazard communication 
program, labels and other forms of 
warning, material safety data sheets, 

and information and training. In addi- 
tion, this section requires distributors 
to transmit the required information 
to employers in SIC Codes 20-39, 

£2) This section applies to any chem- 

ical which is known to be present in 
the workplace in such a manner that 
employees may be exposed under 

29 CFR Ch. XVI (7-1-85 Edition) 

norma) conditions of use or in a fore- 

secable emergency. 
(3) This section applies to laborato- 

ries only as follows: 
(i) Employers shall ensure that 

Jabels on incoming containers of haz- 

ardous chemicals are not removed or 
defaced: 

(ii) Employers shall maintain any 

material safety data sheets that are 
received with incoming shipments of 
hazardous chemicals. and ensure that 

they are readily accessible to laborato- 

ry employees; and, 
dii) Employers shali ensure that lab- 

oratory employees are appriscd of the 
hazards of the chemicals in their 
workplaces in accordance with para- 
graph (h) of this section. 

(4) This section does not require la- 
beling of the following chemicals: 

(i) Any pesticide as such term is de- 
fined in the Federal Insecticide, Pun- 

gicide, and Rodenticide Act (7 U.S.C. 
136 et seq.), when subject to the label- 
ing requirements of that Act and la- 
beling regulations issued under that 
Act by the Environmental Protection 

Agency; 
ci) Any food, food additive, color ad- 

ditive, drug, or cosmetic, including ma- 
terials intended for use as ingredients 
in such products (e.g., flavors and fra- 
grances), as such terms are defined in 
the Federal Food, Drug, and Cosmetic 
Act (21 U.S.C. 301 et seq.) and reguia- 
tions issued under that Act, when they 
are subject to the labeling require- 
ments of that Act and labeling regula- 
tions issued under that Act by the 

Food and Drug Administration: 
(iii) Any distilled spirits (beverage al- 

cohols), wine, or malt beverage intend- 
ed for nonindustrial use, as such terms 
are defined in the Federal Alcohol! Ad- 
ministration Act (27 U.S.C. 201 et seq.) 
and regulations issued under that Act, 
when subicct to the labeling require- 
ments of that Act and labeling regula- 
tions issued under that Act by the 
Bureau of Alcohol, Tobacco, and Fire- 

arms; and, 

div) Any consumer product or haz- 
ardous substance as those terms are 
defined in the Consumer Product 
Safety Act (15 U.S.C. 2051 et seq.) and 

Federal Hazardous Substances Act (15 
U.S.C. 1261 et seq.) respectively, when 
subject to a consumer product safety 
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Occupational Safety and Health Admin., Labor 

than welding, burning, and soldering 

operations, Involving the use, melting, 
smelting, or pouring of metals, alloys, 
salts, or other similar substances in 

the molten state. Such operations aiso 

include heat treating baths, descaling 
baths, die casting stereotyping, galva- 

nizing, tinning, and similar operations. 

Wii) “Surface coating operations” 
means all operations involving the ap- 
plication of protective, decorative, ad- 

hesive, or strengthening coating or im- 

pregnation to one or more surfaces, or 

into the interstices of any object or 
material, by means of spraying, 

spreading, flowing, brushing, roll coat- 

ing, pouring, cementing, or similar 
means, and any subsequent draining 

or drying operations, excluding open- 

tank operations. 

(Secs. 4(b)(2), 6(b) and 8c), 84 Stat. 1592, 
1593, 1596; 29 U.S.C. 653, 655, 657: sec. of 
Labors Order No. 8-76 (41 FR 25059); 29 

CFR 1911; secs. 6, 8, 84 Stat. 1593, 1600 (23 
U.S.C. 655, 657), Secretary of Labor's Order 

No. 9-83 (48 FR 35736), 29 CFR Part 1911) 

{39 FR 23502, June 27, 1974, as amended at 

40 FR 23073, May 28, 1975: 40 FR 24522, 
June 9, 1975; 43 FR 49746. Oct. 24, 1978: 49 

FR 5322, Feb. 10, 1984) 

§1910.95 Occupational noise exposure. 

(a) Protection against the effects of 

noise exposure shall be provided when 
the sound levels exceed those shown 
in Table G-16 when measured on the 

A scale of a standard sound level 

meter at slow response. When noise 
levels are determined by octave band 
analysis, the equivalent A-weighted 

sound Jevel may be determined as fol- 

lows: 

UCC 002517 
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Figure G-39 

Equivalent sound level contours. Octave 
band sound pressure levels may be convert- 
ed to the equivalent A-weighted sound level 
by plotting them on this graph and noting 
the A-weighted sound level corresponding to 
the point of highest penetration into the 
sound level contours. This equivalent A- 
weighted sound level. which may differ 
from the actual A-weighted sound level of 
the noise. is used to determine exposure 
limits from Table 1.G-16. 

(b)(L) When employees are subjected 
to sound exceeding those listed in 
Table G-16, feasible administrative or 
engineering controls shall be utilized. 
If such controls fail to reduce sound 
levels within the levels of Table G-16, 
personal protective equipment shall be 
provided and used to reduce sound 
levels within the levels of the table. 

(2) If the variations in noise level in- 
volve maxima at intervals of 1 second 

or less, it is to be considered continu- 
ous. 

TasLe G-16—PeRmissiBLe Noise 

Exposures ! 

Duration per day, hours show 
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§ 1910.95 
‘When the daly nose exposure i& composed of Iwo or 

more periods of nose exposure of diferent levels, thew 

combined efloct should be conssdered, rather than the snd: 

vidual ettect of each. H the sum of the fotlowng tractons: 
CT, 4 CT. Ctl, exceeds unity, then, tha mixed exposure 
should be considered to exceed the bmi value Cn indcates 

the otal ime of exposure at a specthed noise bevel, and Tn 

wmdcates the total time of exposure pernutied at that level 

Exposure ta impulsive of enpact noise should not exceed 

140 dB peak sound pressure level. . 

(c) Hearing conservalion program. 

(1) The employer shall administer a 

continuing, effective hearing conserva- 

tion program, as described in para- 

graphs (c) through (0) of this section, 

whenever employee noise exposures 

equa) or exceed an 8-hour time-weight- 

ed average sound level (TWA) of 85 

decibels measured on the A scale (slow 

response) or, equivalently, a dose of 
fifty percent. For purposes of the 
hearing conservation program, em- 

ployee noise exposures shal] be com- 

puted in accordance with Appendix A 

and Table G-16a, and without regard 
to any attenuation provided by the use 

of personal protective equipment. 
(2) For purposes of paragraphs (c) 

through (n) of this section, an 8-hour 

time-weighted average of 85 decibels 
or a dose of fifty percent shall also be 
referred to as the action level. 

(d) Monitoring. (1) When informa- 

tion indicates that any employee's ex- 

posure may equa) or exceed an 8-hour 

time-weighted average of 85 decibels, 

the employer shall develop and imple- 

ment a monitoring program. 

(i) The sampling strategy shall be 
designed to identify employees for in- 
clusion in the hearing conservation 

program and to enable the proper se- 
lection of hearing protectors. 

(ii) Where circumstances such as 
high worker mobility, significant vari- 
ations in sound level, or a significant 

component of impulse noise make area 
monitoring generally inappropriate, 

the employer shall use representative 

personal] sampling to comply with the 

monitoring requirements of this para- 
eraph unless the employer can show 

that area sampling produces equiva- 

lent results. 
(2.41) All continuous, intermittent 

and impulsive sound levels from 80 
decibels to 130 decibels shall be inte- 
grated into the noise measurements. 

(ii) Instruments used to measure em- 
ployee noise exposure shall be cali- 
brated to ensure measurement accura- 

cy. 
UCC 002518 
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(3) Monitoring shall be repeated 

whenever a change [n_ production, 

process, cquipment or controls in- 
creases noise exposures to the extent 

that: 
i) Additional employees may be ex- 

posed at or above the action level; or 
Gi) The attenuation provided by 

hearing protectors being used by em- 
ployees may be rendered inadequate 

to meet the requirements of para- 
graph (j) of this section. 

(e}) Employee notification. The em- 
ployer shall notify each employee ex- 
posed at or above an 8-hour time- 
weighted average of 85 decibels of the 

results of the monitoring. 

{{) Observation of monitoring. The 

employer shall provide affected em- 
ployees or their representatives with 
an opportunity to observe any noise 
measurements conducted pursuant to 
this section. 

(g) Audiometric testing program. (1) 
The employer shall establish and 
maintain an audiometric testing pro- 
gram as provided in this paragraph by 
making audiometric testing available 
to al! employees whose exposures. 
equal or exceed an 8-hour time-weight- 

ed average of 85 decibels. 
(2) The program shall be provided at 

no cost to employees. 
(3) Audiometric tests shall be per- 

formed by a licensed or certified au- 

diologist, otolaryngologist, or other 
physician, or by a technician who is 

- certified by the Council of Accredita- 

tion in Occupational Hearing Conser- 
vation, or who has satisfactorily dem- 
onstrated competence in administering 

audiometric examinations, obtaining 

valid audiograms, and properly using, 

maintaining and checking calibration 
and proper functioning of the audiom- 
eters being used. A technician who op- 
erates microprocessor audiometers 
does not need to be certified. A techni- 
cian who performs audiometric tests 
must be responsible to an audiologist, 

otolaryngologist or physician. 
(4) All audiograms obtained pursu- 

ant to this section shall meet the re- 
quirements of Appendix C: Audiome- 

tric Measuring instruments. . 
(5) Baseline audiogram. (i) Within 6 

months of an employee's first expo- 
sure at or above the action level, the 

employer shall establish a valid base- (
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line audiogram against which subse- 

quent audiograms can be compared. 

ai) Mobile test van exception. Where 
mobile test vans are used to meet the 
audiometric testing obligation, the em- 
ployer shall obtain a valid baseline 

audiogram within 1 year of an employ- 
ee’s first exposure at or above the 

action level. Where baseline audio- 

grams are obtained more than 6 
months after the employee's first ex- 

posure at or above the action level, 
employees shall wearing hearing pro- 

tectors for any period exceeding six 
months after first exposure until the 
baseline audiogram is obtained. 

(iii) Testing to establish a baseline 
audiogram shall be preceded by at 
least 14 hours without exposure to 
workplace noise. Hearing protectors 
may be used as a substitute for the re- 

quirement that baseline audiograms 

be preceded by 14 hours without expo- 
sure to workplace noise. 

div) Fhe employer shall notify em- 
ployees of the need to avoid high 

levels. of non-occupational noise expo- 
sure during the 14-hour period imme- 

a diately preceding the audiometric ex- 

amination. 

(6) Annual audiogram At least an- 
nually after obtaining the baseline 

audiogram, the employer shall obtain 
a new audiogram for each employee 

exposed at or above an 8-hour time- 
weighted average of 85 decibels. 

(7) Evaluation of audiogram. (i) 
Each employee’s annual audiogram 
shall be compared to that employee’s 

baseline audiogram to determine if the 
audiogram is valid and if a standard 
threshold shift as defined in para- 

graph (g)(10) of this section has oc- 
curred. This comparison may be done 
by a technician. 

qi) If the annual audiogram shows 
that an employee has suffered a stand- 
ard threshold shift, the employer may 
obtain a retest within 30 days and con- 

sider the results of the retest as the 
annual audiogram. 

(iii) The audiologist, otolaryngolo- 
gist, or physician shall review problem 
audiograms and shall determine 
whether there is a need for further 
evaluation. The employer shall pro- 
‘ide to the person performing this 
evaluation the following information: 

UCC 002519 
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(A) A copy of the requirements for 

hearing conservation as set forth in 

paragraphs (c) through (n) of this sec- 
tion; 

(B} The baseline audiogram and 

most recent audiogram of the employ- 
ee to be evaluated: 

(C) Measurements of background 

sound pressure levels in the audiome- 

tric test room as required in Appendix 
D: Audiometric Test Rooms. 

{D) Records of audiometer calibra- 

tions required by paragraph (h}5) of 
this section. 

(8) Follow-up procedures. (i) If a 
comparison of the annual audicgram 
to the baseline audiogram indicates a 
standard threshold shift as defined in 
paragraph (g¢10) of this section has 

occurred, the employee shall be in- 
formed of this fact in writing, within 
21 days of the determination. 

ii} Unless a physician determines 
that the standard threshold shift is 

not work related or aggravated by oc- 
cupational noise exposure, the em- 
ployer shal! ensure that the following 

steps are taken when a standard 
threshold shift occurs: 

(A) Employees not using hearing 
protectors shall be fitted with hearing 
protectors, trained in their use and 

care, and required to use them. 

(B) Employees already using hearing 
protectors shall be refitted and re- 
trained in the use of hearing protec- 
tors and provided with hearing protec- 
tors offering greater attenuation if 

necessary. 

(C) The employee shall be referred 
for a clinical audiological evaluation or 
an otological examination, as appro- 
-priate, if additional testing is neces- 

sary or if the employer suspects that a 
medical pathology of the ear is caused 

or aggravated by the wearing of hear- 
ing protectors. 

(D) The employee is informed of the 
need for an otological examination if a 

medical pathology of the ear that is 
unrelated to the use of hearing protec- 
tors is suspected. 

diii) If subsequent audiometric test- 
ing of an employee whose exposure to 
noise is less than an 8-hour TWA of 90 
decibels indicates that a standard 
threshold shift ts not persistent, the 
employer:
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(A) Shall inform the employee of 

the new audiometric interpretation; 

and 
(B) May discontinue the required 

use of hearing protectors for that em- 

ployee. . 

(9) Revised baseline. An annual 

audiogram may be substituted for the 

baseline audiogram when, in the judg- 

ment of the audiologist, otolaryngolo- 

gist or physician who is evaluating the 

audiogram: 

(i) The standard threshold shift re- 

vealed by the audiogram is persistent: 

or 

Gi) The hearing threshold shown in 

the annual audiogram indicates signif- 

icant improvement over the baseline 

audiogram. 

(10) Standard threshold shift. (1) As 

used in this section, a standard thresh- 

old shift is a change in hearing thresh- 

old relative to the baseline audiogram 

of an average of 10 dB or more at 

2000, 3000, and 4000 Hz in either ear. 

Gi) In determining whether a stand- 
ard threshold shift has occurred, al- 
Jowance may be made for the contri- 
bution of aging (presbycusis) to the 
change in hearing level by correcting 

the annual audiogram according te 
the procedure described in Appendix 
F: Calculation and Application of Age 
Correction to Audiograms. 

(h) Audiometric test requirements. 
(1) Audiometric tests shall be pure 
tone, air conduction, hearing thresh- 
old examinations, with test frequen- 
cies including as a minimum 500, 1000, 
2000, 3000, 4000, and 6000 Hz. Tests at 

each frequency shall be taken sepa- 
rately for each ear. 

(2) Audiometric tests shall be con- 
ducted with audiometers (including 
microprocessor audiometers) that 
meet the specifications of, and are 

maintained and used in accordance 
with, American National Standard 
Specification for Audiometers, S3.6- 
1969. 

(3) Pulsed-tone and_ self-recording 
audiometers, if used, shall meet the re- 
quirements specified in Appendix C: 

Audiometric Measuring Instruments. 

(4) Audiometric examinations shall 
be administered in a room meeting the 
requirements listed in Appendix D: 

Audiometric Test Rooms. 
UCC 002520 
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(5) Audiometer calibration. i) The 

functional operation of the audiome- ( 

ter shall be checked before cach day's ° 

use by testing a person with known, 

stable hearing thresholds, and by lis- 

tening to the audiometer’s output to 

make sure that the output is free from 

distorted or unwanted sounds. Devi- 

ations of 10 decibels or greater require 

an acoustic calibration. 

di) Audiometer calibration shall be 

checked acoustically at least annually 

in accordance with Appendix E: Acous- 

tic Calibration of Audiometers. Test 

frequencies below 500 Hz and above 

6000 Hz may be omitted from this 

check. Deviations of 15 decibels or 

greater require an exhaustive calibra- 

tion. 

ii) An exhaustive calibration shall 

be performed at least every two years 

in accordance with sections 4.1.2: 

4.1.3.: 4.1.4.3: 4.2: 4.4.1; 4.4.2: 4.4.3; and 

4.5 of the American Nationa} Standard 

Specification for Audiometers, S3.6- 

1969. Test frequencies below 500 Hz 

and above 6000 Hz may be omitted 

from this calibration. 

(i) Hearing protectors. (1) Employers ( 

shall make hearing protectors avail- 

able to all employees exposed to an 8- 

hour time-weighted average of 85 deci- 

bels or greater at no cost to the em- 

ployees. Hearing protectors shall be 

replaced as necessary. 

(2) Employers shall ensure that 

hearing protectors are worn: 

d) By an employee who is required 

by paragraph (b)(1) of this section to 

wear personal protective equipment; 

and , 

(fi) By any employee who is exposed 

to an 8-hour time-weighted average of 

85 decibels or greater, and who: 

(A) Has not yet had a baseline audio- 

gram established pursuant to para- 

graph (g)(5)Gii); or 

(B)} Has experienced a standard 

threshold shift. 

(3) Employees shall be given the op- 

portunity to select their hearing pro- 

tectors from a variety of suitable hear- 

ing protectors provided by the employ- 

er. 

(4) The employer shall provide train- 

ing in the use and care of all hearing 

protectors provided to employees.
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(5) The employer. shall ensure 
proper initial fitting and supervise the 
correct use of al) hearing protectors. 

(j) Hearing protector attenuation. 

(1) The employer shall evaluate hear- 

ing protector attenuation for the spe- 
cific noise environments in which the 
protector will be used. The employer 
shall use one of the evaluation meth- 

ods described in Appendix B: Methods 
for Estimating the Adequacy of Hear- 

tng Protection Altenuation. 
(2} Hearing protectors must attenu- 

ate employee exposure at least to an 8- 
hour time-weighted average of 90 deci- 

bels as required by paragraph (b) of 
this section. 

(3) For employees who have experi- 
enced a standard threshoid shift, hear- 
ing protectors must attenuate employ- 
ee exposure to an 8-hour time-weight- 
ed average of 85 decibels or below. 

(4) The adequacy of hearing protec- 
tor attenuation shall be re-evaluated 
whenever employee noise exposures 
increase to the extent that the hear- 

ing protectors provided may no longer 
provide adequate attenuation. The em- 
ployer shall provide more effective 
hearing protectors where necessary. 
{k) Training program. (1) The em- 

ployer shall institute a training pro- 
gram for all employees who are ex- 
posed to noise at or above an 8-hour 
time-weighted average of 85 decibels, 
and shall ensure employee participa- 
tion in such program. 

(2) The training program shall be re- 
peated annually for each employee in- 

cluded in the hearing conservation 
program. Information provided in the 
training program shall be updated to 
be consistent with changes in protec- 
tive equipment and work processes. 

(3) The employer shall ensure that 
each employee is informed of the fol- 
lowing: 

(i) The effects of noise on hearing: 
(ii) The purpose of hearing protec- 

tors, the advantages, disadvantages, 
and attenuation of various types, and 
instructions on selection, fitting, use, 
and care; and 

ciii) The purpose of audiometric test- 
ing. and an explanation of the test 
procedures. 

(l) Access to information and train- 
ing materials. (1) The employer shalJ 

make available to affected employees 

UCC 002521 
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or their representatives copies of this 
standard and shall also post a copy in 

the workplace. 
(2) The employer shall provide to af- 

fected employees any informational 

materials pertaining to the standard 
that are supplied to the employer by 
the Assistant Secretary. 

(3) The employer shall provide, upon 

request, all materials related to the 
employer's training and education pro- 
gram pertaining to this standard to 

the Assistant Secretary and the Direc- 
tor. 

(m) Recordkeeping—(l1) Exposure 
measurements. The employer shall 
maintain an accurate record of all em- 
ployee exposure measurements re- 

quired by paragraph (d) of this sec- 
tion. 

(2) Audiometric tests. (i) The em- 
ployer shal) retain all employee audio- 
metric test records obtained pursuant 
to paragraph (g) of this section: 

dii} This record shall include: 
(A) Name and job classification of 

the employee: 

(B) Date of the audiogram: 
(C) The examiner's name; 
(D) Date of the last acoustic or ex- 

haustive calibration of the audiome- 
ter; and 

(E) Employee's most recent noise ex- 
posure assessment. 

(F) The employer shall maintain ac- 
curate records of the measurements of 
the background sound pressure levels 
in audiometric test rooms. 

(3) Record retention. The employer 
shall retain records required in this 
paragraph (m) for at least the follow- 

ing periods. 
(i) Noise exposure measurement 

records shall be retained for two years. 
{ii} Audiometric test records shall be 

retained for the duration of the affect- 
ed employee's employment. 

(4) Access to records. All records re- 
quired by this section shall be provid- 
ed upon request to employees, former 
employees, representatives designated 
by the individual employee, and the 
Assistant Secretary. The provisions of 
29 CFR 1910.20 (a)“e) and (g)+i) 
apply to access to records under this 
section. 

(5) Transfer of records. If the em- 
ployer ceases to do business, the em- 
ployer shall transfer to the successor 

bad
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employer all records required to be 
maintained by this section, and the 
successor employer shal! retain them 
for the remainder of the period pre- 
scribed in paragraph (m) (3) of this 

section. 

(n) Appendices. (1) Appendices A. B, 

C, D, and EF to this section are incorpo- 
rated as part of this section and the 

contents of these Appendices are man- 
datory. 

(2) Appendices F and G to this sec- 

tion are informationa! and are not in- 

tended to create any additional obliga- 
tions not otherwise imposed or to de- 

tract from any existing obligations. 

{o) Exemptions. Paragraphs (c) 
through (n) of this section shal) not 

apply to employers engaged in oil and 
gas well drilling and servicing oper- 
ations. 

(p) Startup date. Baseline audio- 

grams required by paragraph (g) of 
this section shall be completed by 

March 1, 1984. 

APPENDIX A: Noise Exposure COMPUTATION 

This Appendu ts Mandatory 

I. Computation of Employee Noise Expo- 
sure 

(1) Noise dose is computed using Table G- 
16a as follows: 

(i) When the sound level, L, is constant 
over the entire work shift, the noise dose, D, 

in percent, is given by: D=100 C/T where C 

is the total length of the work day, in hours, 

and T is the reference duration correspond- 
ing to the measured sound level, L, as given 
in Table G-l6a or by the formula shown as 
a footnote to that table. 

(ii) When the workshift noise exposure {fs 
composed of two or more periods of nolse at 
different levels, the total noise dose over the 
work day is given by: 

D=i00 (C,/T.4+C,/Ti+ weet C,/T,). 

where C, indicates the total time of expo- 
sure at a specific noise level, and T, indi- 
cates the reference duration for that level 
as given by TabJe G-16a. 

(2) The eight-hour time-weighted average 

sound level (TWA), in decibels, may be com- 
puled from the dose, in percent, by means 

of the formula: TWA=16.61 log, (D/ 
100)+90. For an eight-hour workshift with 
the noise level constant over the entire 

shift, the TWA is equal to the measured 
sound level. 

(3) A table relating dose and TWA ls given 
in Section HH. 

29 CFR Ch. XVil (7-13-85 Edition) 

Taste G-i16a 

A-weghied sound level | (decibel once 

125 0.063 
126 0.054 
127 0.047 
126 O.04F 
VDD eorececeentc con seneerene a sseeneneneneemeeneneseee yee tetetantenaemecserteccaes 0.036 
130 o.ogT 

In the above table the reference duration, 
T, is computed by 

8 

T = gL sais 

where L is the measured A-weighted sound 
level. 
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II, Conversion Between “Dose” and "8-Hour 
Time-Welghted Average” Sound Level 

Compliance with paragraphs (c)-(r) of this 
regulation is determined by the amount of 
exposure to noise in the workplace. The 
amount of such exposure is usually meas- 

ured with an audiodosimeter. which gives a 

readout in terms of “dose.”’ In order te 
better understand the requirements of the 

amendment, dosimeter readings can be con- 

verted to an "S8-hour time-weighted average 

sound level." (TWA). 

In order to convert the reading of a dosim- 

eler into TWA, see Table A-t, below. This 
table applies to dosimeters that are set by 
the manufacLurer to catculate dose or per- 
cent exposure according to the relationships 
in Table G-16a. So, for example, a dose of 
91 percent over an eight hour day results In 
a TWA of 89.3 dB, and, a dose of 50 percent 
corresponds to a TWA of 85 dB. 

If the dose as read on the dosimeter is less 

than or greater than the values found in 
Table A-1, the TWA may be calculated by 
using the formula: TWA=16.61 logs (D/ 
100)+90 where TWA =8-hour time-weighted 
average sound level and D=acscumulated 
dose in percent exposure. 

TABLE A-1—CONVERSION FROm “PERCENT 

Noise Exposure” orn “Dose” ro "8-HouR 

TIME-WEIGHTED AVERAGE SOUND LEVEL” 

(TWA) 

Dose or percent noise exposure TWA 

89.6 
ag7 
83.8 

UCC 002523 

Fase A-1—CONVERSION FROM “PERCENT 
Noise Exposure” oR “DOSE” TO “B-HOUR 
TiME-WEIGHTED AVERAGE SOUND LEVEL” 
(TWA)-—Continued 

Dose oF percent noise exposure TWA 
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TABLE A-1—CONVERSION FROM “PEACENT 

Nowe Exposure” or “Dose" To *'8-Hour 

TiMe-WEIGHTED AVERAGE Sound LEVEL” 

(TWA)—-Continued 

Dose of percent norse exposure 

1013 

1045 
101.6 

101.8 
101.9 
102.0 

402.2 
102.3 

102.4 

102.6 
102.7 

402.8 

102.9 
103.0 

103.2 
1033 
103 4 
103.5 

1036 

403.7 

3036 

1039 
104.0 

1041 

104.2 
1043 
104.4 

104.5 
104.6 
1067? 

104 § 
10¢.9 

1050 

1061 

105 2 
1053 

105 4 
105.4 
105.5 
105.6 
105.7 

105.8 
105.8 
105.9 
106.0 
106.1 
106.2 
106.2 

_ 1063 
106.4 
106 5 
106.5 
106.6 

APPENDIX B: METHODS FOR ESTIMATING THE 
ApeQuacy OF HEARING PROTECTOR ATTENU- 
ATION 

This Appendiz is Mandatory 

For employees who have experienced a 
significant threshold shift, hearing protec- 
tor attenuation must be sufficient to reduce 
employee exposure to a TWA of 85 dB. Em- 

UCC 002524 

ak tt ee 

29 CFR Ch. XVil (7-1-85 Edition) 

ployers must select one of the following 
methods by which to estimate the adequacy 
of hearing protector atlenuation. 

The most conventent method is the Notse 
Reduction Rating (NRR) developed by the 
Environmental! Protection Agency (CEPA). 
According to EPA regulation, the NRR 
must be shown on the hearing protector 

package. The NRE is then related to an in- 
dividual worker’s noise environment in 
order to assess the adequacy of the attenu- 

ation of a given hearing protector. This Ap- 
pendix describes four methods of using the 
NRR to determine whether a particular 
hearing protector provides adequate protec- 

tion within a given exposure environment. 
Selection among the four procedures is de- 
pendent upon the employer's noise measur- 
ing instruments. 

Instead of using the NRR, employers may 
evaluate the adequacy of hearing protector 
attenuation by using one of the three meth- 
ods developed by the National Institute for 
Occupational Safety and Health (NIOSH), 
which are described in the “List of Personal 
Hearing Protectors and Attenuation Data,” 
HEW Publication No. 76-120, 1975, pages 
21-37. These methods are known as NIOSH 
methods #1, #2 and #43. The NRR described 
below is a simplification of NIOSH method 
#2. The most complex method is NIOSH 
method #1. which is probably the most ac- 
curate method since it uses the largest 

amount of spectra} informatian from the in- 
dividual employee's noise environment. As 

in the case of the NRR method described 
below, if one of the NIOSH methods is used, 
the selected method must be applied to an 
individual's noise environment to assess the 
adequacy of the attenuation. Employers 
should be careful to take a= sufficient 
number of measurements in order to 
achieve a representative sample for each 

time segment. 

Nore: The employer must remember that 
calculated attenuation values reflect realis- 
tic values only to the extent that the protec- 

- tors are properly fitted and worn. 

When using the NRR to assess hearing 

protector adequacy, one of the following 
methods must be used: 

Gi) When using a dosimeter that is capable 

of C-weighted measurements: 

{A) Obtain the employee's C-weighted 
dose for the entire workshift, and convert to 
TWA (see Appendix A, IL). 

(B) Subtract the NRR from the C-weight- 
ed TWA to obtain the estimated A-weighted 
TWA under the ear protector. 

<ii) When using a dosimeter that ls not ca- 
pable of C-weighted measurements, the fol- 

lowing method may be used: 

(A) Convert the A-weighted dose to TWA 

(see Appendix A). 

(B) Subtract 7 dB from the NRR. 

TRA
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{C) Subtract the remainder from the A- 
weighted TWA to obtain the estimated A- 

welghted TWA under the ear protector. 
(iii) When using a sound icvel meter set to 

the A-weighting network: : 
(A) Obtain the employee's A-weighted 

TWA. 
(B) Subtract 7 dB from the NRR, and sub- 

tract the remainder from the A-weighted 
TWA to obtain the estimated A-weighted 
TWA under the ear protector. 

(iv) When using a sound Jevel meter sct on 
the C-weighting network: 
(A) Obtain a representative sample of the 

C-weighted sound jevels in the employce’s 
environment. 
(B) Subtract the NRR from the C-weight- 

ed average sound level to obtain the esti- 
mated A-weighted TWA under the ear pro- 
teclor. 
(v) When using area monitoring proce- 

dures and a sound Jevel meter set to the A- 
weighing network. 
(A) Obtain a representative sound lJevel 

for the area in question. 
(B) Subtract 7 dB from the NRR and sub- 

tract the remainder from the A-weighted 
sound level for that area. 

(vi) When using area monitoring proce- 
dures and a sound level meter set to the C- 
weighting network: 

(A) Obtain a representative soind level 
for the area in question. 
(B) Subtract the NRR from the C-weight- 

ed sound level for that area. 

APPENDIX C: AUDIOMETRIC MEASURING 

INSTRUMENTS 

This Appendiz is Mandatory 

1. In the event that pulsed-tone audiome- 
ters are used, they shall have a tone on-time 
of at least 200 milliseconds. 

2. Self-recording audiometers shall comply 
with the following requirements: 
(A) The chart upon which the audiogram 

is traced shall have lines at positions corre- 
sponding to al} multiples of 10 dB hearing 
level within the intensity range spanned by 
the audiometer. The lines shall be equally 
spaced and shail be separated by at least % 
inch. Additional increments are optional. 
The audiogram pen tracings shall not 
excecd 2 dB in width. 
{B) It shall be possible to set the stylus 

manually at the 10-dB increment Hnes for 
calibration purposes. 
(C) The slewing rate for the audiometer 

attenuator shall not be more than 6 dB/sec 
except that an initial slewing rate greater 
than 6 dB/sec is permitted at the beginning 
of each new test frequency, but only until 
the second subject response. 

{D) The audiometer shall remain at each 
required test {requency for 30 seconds (+ 3 
seconds). The audiogram shall be clearly 
marked at each change of frequency and 

UCC 002525 
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the actual frequency change of the audiom. 
eter shall not deviate from the frequency 
boundaries marked on the audiogram by 
more than + 3 seconds. 

(E) [tf must be possible at each test fre- 
quency to place a horizontal line segment 

parallel to the time axis on the audiogram, 

such that the audiometric tracing crosses 
the line segment at Icast six times at that 
test frequency. At each test frequency the 
threshold shall be the average of the mid- 
points of the tracing excursions. 

Appennix D: AuptomMetric Test Rooms 

This Appendix ts Mandatory 

Rooms used for audiometric testing shail 
not have background sound pressure levels 
exceeding those in Table D-{ when meas- 
ured by equipment conforming at Jeast to 
the Type 2 requirements of American Na- 
tionat Standard Specification for Sound 
Level Meters, S1.4-1971 (R1976), and to the 
Class If requirements of American National 
Standard Specification for Octave, Half- 

Octave, and Third-Octave Band Filter Sets, 
S$1.11-19712 (R1976). 

Taste D-1—Maximum ALLOWABLE OCTAVE- 

BAND SouND Pressure LEVELS FOR AuUDIO- 

METRIC TEST ROOMS 

Octave-band center 
frequency (HZ)... 500 1000 2000 4000 8000 

Sound pressure tevei 

{2} re 40 40 47 57 62 

APPENDIX E: ACOUSTIC CALIBRATION OF 
AUDIOMETERS 

This Appendiz is Mandatory 

Audiometer calibration shall be checked 
acoustically, at least annually, according to 
the procedures described in this Appendix. 
The equipment necessary to perform these 
measurements is a sound level meter, 

octave-band filter set, and a National 
Bureau of Standards $A coupler. In making 
these measurements, the accuracy of the 
calibrating equipment shall be sufficient to 
determine that the audiometer is within the 
tolerances permitted by American Standard 

Specification for Audiometers, $3.6-1969. 

(1D Sound Pressure Output Check 

A. Place the earphone coupler over the 
microphone of the sound level meter and 

place the earphone on the coupler. 

B. Set the audiometer's hearing threshold 
level (HTL) dial to 70 dB. 

C. Measure the sound pressure level of the 
tones at each test frequency from 500 H2 

through 6000 Hz for each earphone. 

_ 
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D. Al each frequency the readout on the 
sound level meter should correspond to the 
levels in Table E-1 or Table E-2, as appro- 

priate, for the type of earphone, in the 
column entitled “sound level meter read- 

ing.” 

(2) Linearity Check. 

A. With the earphone in place, set the fre- 
quency to 1000 Hz and the HTL dial on the 

audiometer to 70 dB. 

B. Measure the sound levels in the coupler 
at each 16-dB decrement from 70 dB te 10 
dB, noting the sound level meter reading at 

each setting. 

C. For each 10-dB decrement on the audi- 
ometer the sound level meter should indi- 

cate a corresponding 10 dB decrease. 

D. This measurement may be made elec- 
trically with a volimeter connected to the 
earphone terminals. 

(3) Talerances 

When any of the measured sound levels 
deviate from the levels in Table E-1 or 
Table E-2 by + 3 dB at any test frequency 

between 500 and 3000 Hz, 4 dB at 4000 Hz, 
or 5 dB at 6000 Hz, an exhaustive calibra- 
tion is advised. An exhaustive calibration Is 
required if the deviations are greater than 
15 dB or greater at any test frequency. 

TaBLe E-1--REFERENCE THRESHOLD LEVELS 

FOR TELEPHONICS—TDH-~39 EARPHONES 

Reference 
threshold Sound 
tevet tor level 

Frequency, Hz TDH-39 meter 

ear- reading, 
phones, 38 

dB 

$00 11S B15 
” 7 v7 

3 73 
10 80 
a5 78.8 

15.5 85.5 

Taste £-2—REFERENCE THRESHOLD LEVELS 

FOR TELEPHONICS—TDH-49 EARPHONES 

Rofer- 
ence 

threshold Sound 
fevel tor 

Frequency, Hz TOH-48 mater 

teading. 
ear dB 

da 

- 7.8 75 
W 61.0 

- 95 73.5 
4000 .. sectonecsentaneneess 105 60.5 

29 CFR Ch. XVIl (7-1-85 Edition) 

Taeaie E-2—REFERENCE THRESHOLD LEVELS 

FOR TELEPHONICS-—-TOH-49 EaRnrPHONesS— 

Continued 

Reter- 
ence 

thweshold Sound 

ear- reading, 

phones. 08 
tts] 

APPENDIX F. CALCULATIONS AND APPLICATION 
oF Act CORRECTIONS TO AUDLOGRAMS 

This Appendiz Is Non-Mandatory 

In determining whether a standard 

threshold shift has occurred, allowance may 

be made for the contribution of aging to the 

change in hearing level by adjusting the 
most recent audiogram. If the employer 
chooses to adjust the audiogram, the em- 

ployer shall follow the procedure described 

below. This procedure and the age correc- 

tion tables were developed by the National 

Institute for Occupational Safety and 

Health in the criteria document entitled 
“Criteria for a Recommended Standard... 
Occupational Exposure to Noise.” ((HSM)- 

11001). 

For each audiometric test frequency; 

(i) Delermine from Tables F-1l or F-2 the 
age correction values for the employee by: 

(A) Findine the age at which the most 
recent audiogram was taken and recording 
the corresponding values of age corrections 

at 1000 Hz through 6000 Hz, 

{B) Finding the age at which the baseline 

audiogram was taken and recording the cor- 
responding values of age corrections at 1000 

Hz through 6000 Hz. 

Gi) Subtract the values found in step 

(1)(B) from the value found in step (i A}. 

ii) The differences calculated in step (il) 
represented that portion of the change in 

hearing that may be due to aging. 

ExampLe. Employee is a 32-year-old male. 
The audiometric history for his right ear is 

shown in decibels below. 

Aucometric test frequency {Hz} 
Employee's age 

1000 «= 2000 «3000 )=— 4000): 6000 

26 once eter 0 5 EK) 10 5 
i o- 0 9 5 5 

ty Q 9 19 '§ 
s 0 $ 45 $ 

QO 5 10 20 10 
$ 10 20 15 15 

UCC 002526 sa
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Auciomeinc test hequency (Hz) TaB_e F-1—AGe CORRECTION VALUES IN 
E "s j mptoyee's age 1000 2000 3000 4000 6000 DECIBELS FOR Mates—Continued 

Audiomeinc Tesi Frequences (Hz} 

1000 2000 3000 4000 6000 
bt + 5 10 1D 25 20 Years 

The audiogram at age 27 is considered the 
bascline since it shows the best hearing " ‘ . 2 
threshold levels. Asterisks have been used to 6 4 6 9 12 

identify the baseline and most recent audio- 6 a 7 9 13 
gram. A threshold shift of 20 dB exists at & 5 ? 10 14 
4000 Hz between the audiograms taken at 6 5 7 10 4 
ages 27 and 32. 6 5 a is ts 
(The threshold shift is computed by sub- ; : 4 i ‘8 

tracting the hearing threshold at age 27, ? 6 9 12 7 
which was 5, from the hearing threshoid at ? 6 9 W VW 
age 32, which is 25). A retest audiogram has ? 6 10 14 13 
confirmed this shift. The contribution of 7 6 10 14 19 
aging to this change in hearing may be esti- 7 6 10 14 20 
mated in the foliowing manner: @ 7 " 16 20 

Go to Table F-1 and find the age correc- 8 7 12 16 21 
tion values (in dB) for 4000 Hz at age 27 and ; ; 0 ? a 

age 32. 8 8 13 19 24 
ry 8 14 19 24 
9 8 14 20 25 
9 9 1s 21 26 

Frequency (Hz} 9 9 16 22 27 

3 9 16 23 28 
1000 2000 3000 4000 6000 3 10 7 24 29 

9 10 18 25 30 

Age 32.0 eee 6 § 7 10 14 10 10 14 26 35 
AGE BT cc oe 5 4 6 7 a” 10 i) 19 27 32 

Y 10 W 20 28 34 
Oitlerence......... 1 | 1 3 3 10 \t 21 29 35 

19 12 22 uN 36 
" 12 22 32 37 

The difference represents the amount of ie 13 23 33 38 

hearing loss that may be attributed to aging 
in the time period between the baseline 

audiogram and the most recent audiogram. TaBle F-2—-AGE CORRECTION VALUES IN 
In this example, the difference at 4000 Hz is ; 

4 dB. This value is subtracted from the DECIBELS FOR FEMALES 
hearing level at 4000 Hz, which in the most 

recent audiogram is 25, yielding 22 after ad- Years Audiomeinc Test Frequencies (Hz) 
justment. Then the hearing threshold in 1000 «2000 «3000 «= 4000 = 6000 
the baseline audiogram at 4000 Hz (5) is 
subtracted from the adjusted annual audio- 
gram hearing threshold at 4000 Hz (22). i ; 3 3 
Thus the age-corrected threshold shift 7 4 4 4 6 
would be 17 dB (as opposed to a threshold 7 5 4 4 7 
shift of 20 dB without age correction). 7 5 4 4 7 

8 5 4 4 7 
6 5 5 4 8 

TABLE F-1—AGE CORRECTION VALUES IN a 5 5 5 8 
DECIBELS FOR MALES 8 5 s 5 8 

8 5 5 5 9 
: ; 8 6 5 5 9 

vears Audiomainc Test Frequencies (Hz) 8 6 6 5 i) 

1000 2000-3000 4000-6000 ba 6 6 6 0 9 6 6 5 40 
9 6 6 6 40 

5 3 4 5 8 9 6 7? 7 m" 
5 3 4 5 8 9 ? 7 7 M 
s 3 4 5 8 a) 7 7 7 12 

§ 3 4 6 9 10 7 7 7°) 62 
§ 3 § 6 9 10 7 8 ) 12 
§ 3 5 7 10 10 7 8 6 13 
5 4 5 7 10 10 8 a 6 13 
$ 4 6 7 1 10 8 9 9 13 

UCC 002527 
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Taste F-2—AGE CORRECTION VALUES IN 

DECIBELS FOR FemaceS—Coniinued 

Auckometne Test Frequennes (Hz) 
Years 

1000 «2000-000 4000 6000 

a3 cies cee ene W 6 g° 9 14 
AE ee "Wl 8 9 ) 14 
as 3 8 10 40 15 
a6. tt 3 10 10 49 

47... 3 9 10 WwW 16 
46... 12 3 11 "1 16 

ag. 12 9 4 VW 16 

so. . 42 10 3 12 17 
St. 12 10 12 12 1? 
$2... 12 10 12 13 18 

$3... 13 10 13 13 1B 

$4. 13 13 13 14 19 

$5... wa 11 44 14 19 
S6.. 13 tt 14 15 20 

$7... 43 W 1s $5 20 

$8... 14 12 15 16 2) 

99 wee 14 42 16 16 21 

60 of older. 0. 14 12 16 7 22 

ArrenDix G: MONITORING NOISE LEVELS 
Non-MANDATORY INFORMATIONAL APPENDIX 

This appendix provides information to 
help employers comply with the noise moni- 
Loring obligations that are part of the hear- 
ing conservation amendment. 
WHaT IS THE PURPOSE OF NOISE MONITOR- 

ING? 

This revised amendment requires that em- 
ployees be placed in a hearing conservation 
program if they are exposed to average 
noise levels of 85 dB or greater during an 8 
hour workday. In order to determine if ex- 
posures are at or above this level, it may be 
necessary to measure or monitor the actual 
noise levels in the workplace and to esti- 
mate the noise exposure or “dose” received 
by employees during the workday. 
WHEN IS IT NECESSARY TO IMPLEMENT A 

NOISE MONITORING PROGRAM? 
It is not necessary for every employer to 

measure workplace noise. Noise monitoring 
or measuring must be conducted only when 
exposures are at or above 85 dB. Factors 
which suggest that noise exposures in the 
workplace may be at this level include em- 
ployee complaints about the loudness of 
noise, indications that employees are losing 
their hearing, or noisy conditions which 

make normal conversation difficult. The - 
employer should also consider any informa- 
tion available regarding noise emitted from 
specific machines, In addition, actual work- 
place noise measurements can suggest 
whether or not a monitoring program 
should be initiated. 
How 1s NOISE MEASURED? 
Basically, there are two different instru- 

ments to measure noise exposures: the 
sound level meter and the dosimeter. A 
sound level meter is a device that measures 

29 CFR Ch. XVUi (7-1-85 Edition) 

the Intenstty of sound at a given moment. 
Since sound Jeve] meters provide a measure 
of sound intensity at only one polnt In time, 

it is generally necessary to take a number of 

measurements at different times during the 
day to estimate noise exposure over & work- 
day. If noise levets Muctuate, the amount of 

time noise remains at each of the various 
measured levels must be determined. 

To estimate employee noise exposures 
with a sound level meter it is also generally 

necessary to take several measurements at 
different locations within the workplace. 
After appropriate sound level meter read- 
ings are obtained, people sometimes draw 
“maps” of the sound levels within different 
areas of the workplace. By using a sound 
leve} “map” and information on employee 
locations throughout the day, estimates of 
individual exposure levels can be developed. 
This measurement method is generally re- 
ferred to as arca nolse monitoring. 

A dosimeter is like a sound level meter 

except that it stores sound leve) measure- 
ments and integrates these measurements 
over time, providing an average noise expo- 
sure reading for a given period of time, such 
as an 8-hour workday. With a dasimeter, a 
microphone is attached to the employee's 
clothing and the exposure measurement is 

simply read at the end of the desired time 
period. A reader may be used to read-out 
the dosimeter’s measurements. Since the do- 
simeter is worn by the employee, it meas- 
ures noise levels in those locations in which 

the employee travels. A sound level meter 
can also be positioned within the immediate 
vicinity of the exposed worker to obtain an 

individual exposure estimate. Such proce- 
dures are generally referred to as personal 
noise monitoring. 

Area monitoring can be used to estimate 

noise exposure when the noise levels are rel- 
atively constant and employees are not 
mobile. In workplaces where employees 
move about in different areas or where the 
noise intensity tends to fluctuate over time, 
noise exposure is generally more accurately 
estimated by the personal monitoring ap- 
proach. 
In situations where personal monitoring is 

appropriate, proper positioning of the 
microphone is necessary to obtain accurate 

measurements. With a dosimeter, the micro- 
phone is generally located on the shoulder 
and remains in that position for the entire 
workday. With a sound level meter, the 
microphone is stationed near the employee’s 
head, and the instrument is usually held by 
an individual who follows the employee as 
he or she moves about. 

Manufacturer’s instructions, contained in 

dosimeter and sound level meter operating 
manuals, should be followed for calibration 
and maintenance. To ensure accurate re- 
sults, it is considered good professional prac- 

UCC 002528 yan 
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Occupational Safety and Health Admin., Labor 

tice to calibrate Instruments before and 

after each use. 

How OFTEN IS IT NECESSARY TO MONITOR 

NOISE LEVELS? 

The amendment requires that when there 
are significant changes In machinery or pro- 
duction processes that may result in in- 

creased noise levels, remoniloring must be 
conducted to determine whether additional 

employees need to be included in the hear- 

ing conservation program. Many companies 

choose to remonitor periodically (once every 

year or two) to ensure that all exposed em- 
ployees are included in their hearing conscr- 

vation programs. 

WHERE CAN EQUIPMENT AND TECHNICAL 

ADVICE BE OBTAINED? 

Nolse monitoring equipment may be 
either purchased or rented. Sound level 
meters cost about $500 to $1,000, while dosi- 

meters range In price from about $750 to 
$1,500. Smaller companies may find it more 
economical to rent equipment rather than 

§ 1910.95 

to purchase it. Names of equipment suppli- 
ers may be found in the telephone book 
{Yellow Pages) undcr headings such as: 

“Safety Equipment.” “Industrial Hygiene.” 

or “Engineers-Acoustical.” In addition to 
providing information on obtaining notse 
monitoring cquipment, many companies and 

individuals included under such listings can 
provide professional advice on how to con- 
duct a valid noise moniloring program. 
Some audiologica!l testing firms and indus- 
trial hygiene firms also provide noise moni- 

Loring services. Universities with audiology, 
industrial hygiene, or acoustical engineering 
departments may also provide information 
or may be able to help employers meet their 
obligations under this amendment, 
Free, on-site assistance may be obtained 

from OSHA-supported state and private 
consultation organizations. These safety 
and health consultative entities generally 
give priority to the needs of small business- 
es. See the attached directory for a listing 
of organizations to contact for aid, 

OSHA ONSITE CONSULTATION PROJECT DIRECTORY 

State Ottice and address Contact 

ANDINA 0... ceeseee ee ete eenseee renin 

Delaware 

District of Columbia 

Alabama Consultation Program, P.O Box 6005. 
Unversity, Alabama 35466. 

.. Slate of Alas<a, Department of Labor, Occupa- 
bona! Safety & Health, 3301 Eagie St, Pouch 

7-022, Anchorage, Alaska 99510. 

Semce not yet availabie. 

Consultation sad Training, Anzona Drvision of 

Occupational Safety and Healin, P.O. Box 
19070, 1624 W. Adams, Phoenix, Anz. 85005. 

OSHA Consuitation, Arkansas Department of 
Labor, 1022 High SL, Litie Rock, Am. 72202. 

CAL/OQSHA Consuhation Senmice, 2nd Floor, 525 
Golden Gate Avenue, San Francisco, Call. 
94102. 

Occupational Safety & Heatth Section, Coicrado 
State University, institute of Rural Emvronmen- 
tah Heattn, 110 Veterinary Smence Building. 
Fort Cothns, Colo, 80523. 

Division of Occupational Safety & Health, Can- 
nectcut Department of Labor, 200 Fally Brook 

Boutevard, Wethersfield, Conn. 06109. 
Delaware Department of Labor, Onision of Indus- 

trial Affairs, B20 North Franch Sueet, 6th Floor, 
Wilmington, Del. 19801, 

Occupationa! Satety & Health Orvision, District of 
Columbia, Department Employment Services, 
Office of Labor Standards, 2900 Newton Street 
NE., Washington, D.C. 20018. 

Department of Labor & Employment Secunty, 
Bureau of industrial Satety and Health, Lafay- 
ette Suiding, Room 204, 2551 Execitive 

Center Carcla West, Tallahassee, Fla. 32301. 

Economic Development Onision, Technology and 
Development Laboratory, Engineering Experi- 
ment Station, Georgia Insitute of Technology, 
Atlanta. Ga. 90332. 

.. Department of tsbor, Government of Guam, 
235458 Guam Main Facitity, Agana, Guam 
96921. 

UCC 002529 191 

(205) 348-7136, Mr Wilharn Weems, Dr 

recior, 

(907) 276-5013. Mr. Stan Godsoe, 
Project Manager (Ar Mart). 

(602) 255-5795, Mr. Thomas Ramaley, 
Manager 

{501) 371-2992, Mr. George Smith, 
Project Oirector 

(415) 557-2870. Mr. Emmett Jones, 

Chief. 

(303) 491-6151, Or Roy M. Buchan, 
Project Director. 

(209) 566-4550. Mr. Leo Alx. Director. 

(302) 571-3908, Mr. Brune Salvador, 
Director. 

(202} 832-1230, Mr. Lorenzo M. Whde, 
Acting Associate Dwector. 

{904} 488-3044, Mr. John C. Glenn, 

Admuinustrator. 

(404) 894-3806, Mr. Wiliam C. Howard, 

Assistant to Ovector, Mr, James 
Burson, Project Manager. 

(67?t) 772-6291, Joe A. San Agustin, 

Owactor. 
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§ 1910.95 29 CFR Ch. XVUl (7-1-85 Edition) 

OSHA ONSITE CONSULTATION PROVECT Oirectory—Continued 

State Office and sddress Contact 

170 1] s ee 

Maryland «0... cir errereteees 

MassactuSems 00. cere 

Michigan (Health)... 

Michigan (Safety)... 

New Hampshire ................ 

New J@rsey eee - 

New Menno 2... ee eect - 

Education and informeton Branch, Onision of 

Occupations! Safety and Heath, Sude 210, 677 

Ala Moana, Honotulu, Rawas 96619. 

OSHA Onsila Consuttation Program, Bose State 

Uneversity, Communty and  Enyronmentat 

Health, 1916 Unewersty Onve. Boise, Idaho 

83725. 

_ Dwision of industrial Services. Dept. of Com- 

merce and Community Affairs, 310 S Michigan 

Avenue, 10 Floor, Chicago, Ill 60601. 

_ Bureau of Labor, 307 E. Seventh Street, Des 

Maines, lowa $0319. 

Bureau of Safety, Educator and Framing, indiana 

Omsion of Labor, 1013 State Office Building, 

indianapots, Inchana 46204. 

_ Kansas Dept. of Human Resources, 401 Topeka 

Ave., Topeka, Kans. 66603. 

. Education and Training, Occupabonai Safety and 

Health, Kentucky Department of Labor, 127 

Buildtng. 127 South, Frankfort, Ky 40601. 

_.. No services avaiable as yat (Pending FY 63). 

.. Division of Indusvial Safety, Maine Dept. of 

Labor, Labor Station 45, Stale Office Building. 

Augusia, Maina 04333. 
Consuttation Services, Onision of Labor & Indus- 

try. 501 St. Paut Place, Batumore, Maryland 

23202. 

Drvision of Industrial Safety, Massachusetts De- 
partment of Labor and Indusines, 100 Cam 

brdge Street Boston, Massachusetts 02202. 

Special Programs Section, Orvisson of Occupa- 

tonal Health, Miztgan Dept of Public Heafin. 

3500 N Logan, Lansing, Mich. 48909 

Satety Education & Training Onision Bureau of 
Safety and Regulavon, Michigan Gepartment of 
Labor, 7150 Hams Drve, Box 30015, Lansing. 
Michigan 48909. 

Training and Education Unit, Department of Labor 

and Industry, 5th Floor, 444 Latayette Road, St 

Paul, Minn, 55101. 
.. Dmision of Occupationa! Safety and Health, Mis- 

sissippi Stata Board of Heatth, P.O. Box 1700, 

Jackson, Mississippi 39205. 
Missoun Department of Labor and Industial Reta- 

tons, 722 Jefferson Steet, Jefferson City, Mis- 

sour’ 65104. 
Montana Bureau of Safety & Health, Orision of 
Workers Compensation, 815 Front Street, 

Helena, Montana 59601. 

Nebraska Department of Labor, State House Sta- 

ton, State Capitol, P.O. Box 94600, Lincoln, 

Nebraska 68509. 
Department of Occupational Safety end Health, 
Nevada Industrial Comnvssion, 515 €. Mutter 

Street, Carson City, Nev. 89714. 
For information contact 

New Jersey Department ot Labor end industry 

Division of Work Place Standards, CN-0S4, 
Trenton, New Jersey 06625. 

OSHA Consuttation, Health and Environment De- 

partment, Environmental Improvement Draision, 
Occupational Health & Safety Section, 4215 
Montgomery Boulevard, NE. Afbuquerque, New 
Mexico 87309. 

Division of Satety and Heatth, New York State 
Department of Labor, 2 World Trade Center. 
Room 6995, New York, New York 10047. 

UCC 002530 192 

(808} 546-2511. Mr. Gon Alper, Manag- 

er {An Mail). 

{208} 385-3929, Dr. Eton Edmundson, 

Onector. 

{800)  972-4140/4216 9 {Toll-free in 
State}, (312) 793-3270, Mr. Stan 

Creinskt, Assistant Orector. 

(515) 281-3606, Mr. Allen J. Meier, 

Cammessioner. 
(317) 633-5845, Mr. Harold Mitis, Drec- 

for, 

(913) 296-4086, Mr. Jerry Abbott, Sec- 
fetary 

(902) 564-6895, Mr. Larry Potter, Direc- 
tor. 

(207) 289-3331, Mr. Lester Wood, Di- 

rector. 

(301} 659-4210, Ms Ileana O'Brien, 

Project Manager, 7(c)(1) Agreement, 

(617) 727-3567, Mr. Edward 
Noseworthy, Prorect Onector. 

(537) 373-1410, Mr. Inwng Oavis, Chief. 

{517} 322-1809, Mr Alan Harvie, Chief. 

(612) 296-2973, Mr. Timothy Tierney, 

Project Manager. 

(631) 982-6315, Mr. Henry ¢. Laird, O- 

rector. 

14800} 392-0208, (314) 751-3403, Ms. 
Pauta Smith, Mr. Jim Grake 

(406) 449-3402, Mr. Ed Gatzemeier, 

Cre. 

475-6451 Ext 258, Mi. Joseph Carroll, 

(702} 885-5240, Mr. Allen Traenkner, 

Ovwector. 

Otfice of Consuttation Programs, Room 

N3472 200 Constitution Avenue, NW. 
Washington, 0.C. 20210, Prone: (202) 

$23-8985. 
(609) 292-2313, FIS-8477-2313, Mr. 

Wiliam Clark, Assistant Commissioner. 

($05} 842-3387, Mr. Albert M, Stevens, 

Project Manager. 

(212) 488-7746/7, Mr. Joseph Alieva, 
Project Manager, DOSH. 
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Occupational Safety and Health Admin., Lobor § 1910.95 

OSHA ONSITE CONSULTATION PROJECT DirECcTORY—Contlinued 

North QOahota oe 

Otwo . 

OWMANOMA. once cee eee 

ONE QO ee ce ce ee ee 

Pennsytvarmia ... oo... cscs cee 

Puerta FICO... ee eset one 

Rhode 'stand oo. ce 

South Carotina 0 eee 

South Dakota... cee 

Temnessee oo. cece cette tere 

TOm dS one. cece cene cent etereneenneee eee 

Trust Termtones ...... ne cscecescnesene 

Virgirma. 

Virgin tslands oe eee eee 

Wastangton cscs cescrernenneeees 

Wisconsin (Health)... 

Wisconsin (Safaty) Wo... ne. 

Wyoming 

Othice and address 

Consultaton Sernices, North Carokna Bepariment 

of Labor, 4 West Edenton Street, Raleagh. NC. 

27601. . 
Omwision of Environmental Research, Deparment 

ot Health, Missaun Othce Busiding, 1200 Mis- 

sour Avenuc, Bismarck, N Dak $8505. 

. Department of indusinat Relations, Devision of 

Onsite Consutaton, P.O Box 825, 2323 Stn 

Avenue, Columbus. Ome 43216. 

OSHA Diwision, Oktghoma Department of Labor, 
State Caprot, Sute 118, Oklahoma City, Okla 

73105. 
Consultatwe Section, Depariment of Workers’ 

Compensation, Acadent Preventon Drnsion, 

Room 102, Building 1, 2110 Front Sueet NE. 
Satem, Oregon 97316 

For information Contact i. ee ete tteeeneneee coe 

Occupational Safety & Health, Puerto Aico De. 
Partment of Labor and Human Resoutces, $05 

Munoz Awera Ave. 21st Floor, Hato Rey, 

Puerto Pica 00919. 
Owvision of Occupatonat Heath, Rhode Istand 
Deparment of Heatth, The Cannon Building. 

206 Health Department Buiding, Prondence, 
A. 02903. 

Consultation and Monitonng, South Carotina De- 
partment of Labor, P.O. Box 44328, Columbia, 

SC. 29211. 
South Dakota Consuttanon Program, South 

Dakota State Unversity, $.1 A T.E.-Engmeering 
Emension, 201 Pugsiey Center-SOSO, Brook- 

ings. S. Bak. 57007. 
OSHA Consultatwe Services, Tennessee Depart- 

ment of Labor. 2nd Floor, $07 Union Building, 
Nashville, Tennessee 37219. 

Dwision of Occupational Safety and Stale Salety 
Engineer, Texas Depariment of Health ang 
Resources, 1100 West 49th Street Austin, 
Texas 78756. 

Service not yet available. 

Utah Job Safety and Haatth Consuttation Service, 
Suite 4004, Crane Building, 307 West 200 

South, Sait Lake Cay, Utah 84101. 
Owision ot Occupatonal Safety and Health, Ver- 
mont Department of Labor and Industry, 118 
State Street, Monipetiar, VL 05602. 

Oepariment of Labor and indusuy, P.O. Box 
12064, 205 N. 4th Sveet, Richmond, Va. 23241. 

Drision of Gecupational Satety and Health, Virgin 
islands Oepartment of Labor, Lagoon Street, 
Room 207, Freceriksted, Virgin Islands 00840. 

Department of Labor and industry, P.O. Box 207, 

Olympia, Wash. 98504. 

West Virginia Department of Laber, Room 4518, 
State Capitol, 1900 Washington Steat, 
Charleston, W. Va. 25305. 

Section. of Occupational Health, Oepartment of 
Heatth and Social Services, P.O Sox 309, 
Madison, Wisconsin 53701. 

Division of Safety and Gusdings, Oepartment of 
industry, Labor and Hurnan Aaiatons, 1670 E. 

Moraland Bivd., Waukesha, We. 53186. 

Wyoming Occupational Health and Safety Oepart- 
ment, 200 East 8th Avenue, Cheyenne, Wyo. 
82002, 

Contact 

(919) 733-4885, Mtr David Pratce, Dwec- 
tor. 

(701) 224-2348, Mr. Jay Crawford, Or. 
rector. 

(800) 262-1425 (Toll-free im State), 

(614) 466-7485, Mr. Andew Ooehrel, 

Project Manager. 

(405) 521-2461, Mr. Charles W. 
McGton, Deactor. 

($03) 378-2890, Mr. Jack Buckland, Su- 

Pponsor. 

Othice of Consuttaton Programs, Room 
N3472, 200 Constitution Avenue NW., 
Washington, 0.C, 20210, Phone: (202) 

$23-8985. 

(809) 754-2134, Mr. John Cinque, As- 
sistamt Secretary, (Am Mail). 

(401) 277-2438, Mr. James E. Hickey, 
Chet. 

(803) 758-8921, Mr. Robert Peck, Owec- 
tor, 7ic}{1). Project. 

(605) 6898-4101, Mr. James Cegian, D+ 
rector. 

(615} 741-2793, Mr. L H. Craig Director. 

(512) 458-7287, Mr. Walter G. Marun, 

P.E. Director. 

(801) $33-7927/8/9, Mr, H. M. Berge- 
son, Project Director. 

(802) 826-2765, Mr. Robert Mcleod. 
Project Director. 

(804) 766-5875, Mr. Robert Beard, 

(809) 772-1315, Mr. Louis Llanos, 

(206) 753-6500, Mr. James Sutlivan, As- 

FTS 8-685-7890, Mr. Lawrence Barker, 

{608} 266-0417, Ms. Patricia Natzke. 

(414) $44-8686, Mr. Richard Michalski, 

. * . 

(307) 777-7766, Mr Donald Owsley, 
Health and Safety Administrator. 
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§ 1910.95 

APPENDIX H: AVAILABILITY OF REFERENCED 

DocumMENTS 

Paragraphs (c) through (0) of 23 CFR 

1910.95 and the accompanying appendices 

contain provistons which incorporate publi- 

cations by reference. Generally, the publica- 

tions provide criteria for instruments to be 

used in monitoring and audiometric lesting. 

These criteria are intended to be mandatory 

when so indicated in the applicable para- 

graphs of § 1910.95 and appendices. 

29 CFR Ch. XVit (7-1-85 Edition) 

It should be noted that OSHA does not re- 
quire that employers purchase a copy of the 

referenced publications. Employers, howev- 

er, may destre to obtain a copy of the refer- 

enced publications for thelr own tnforma- 
tion. 

The designation of the paragraph of the 

stanocard in which the referenced publica- 

tions appear, the titles of the publications, 
and the availability of the publications are 
as follows: 

Paragraph designation Reicrenced pubbcation Available fram— 

Appendin Bonne “List of Personal Hearing Protectors and National Technical Information Senice, Port 

Attenuation Data.” HEW Pub No. 76- Royal Road, Soringheld, VA 22161. 

120, 1975. NTIS-PB267461. 

Appendix Doo. ces eee “Specification for Sound Level Meters.” American National Standards institute, inc., 1430 

$1 4-1971 (R1976). Broadway, New York, NY 10018. 

§ 1910.95(k)(2), append E ....... “Speciications for Auciometers.” S36- American Natonal Standards Instiute, Inc., 1430 

4969. Bioadway, New York, NY 10018. 

Appendne Dooce ee = “Speciticalon tor Octave. HatiOctave Sack Numbers Department, Dept. STD, Amencan 

and Thied-Octave Band Filer Sets.” 

$4.31-1978 (R976) 

institute of Physics, 333 E. 45th St, New York, 
NY 10017, Amencan Natonal Standards insti- 

tte, Inc. 1430 Broadway, New York NY 

10018. 

The referenced publications (or a micro- 

fiche of the publications) are available for 

review at many universities and public li- 
braries throughout the country. These pub- 
lications may also be examined at the 
OSHA Technica] Data Center, Room N2439, 
United States Department of Labor, 200 
Constitution Avenue, NW., Washington, 

D.C. 20210, (202) 523-9700 or at any OSHA 

Regional Office (see telephone directories 

under United States Government—Labor 

Department). 

APPENDIX I: DEFINITIONS 

These definitions apply to the following 
terms as used in paragraphs (c} through (n) 
of 29 CFR 1910.95. 

Action level—An 8-hour time-weighted aver- 

age of 85 decibels measured on the A- 
scale, slow response, or equivalently. a 
dose of fifty percent. 

Audiogram—A chart, graph, or table result- 
ing from an audiometric test showing an 
individual's hearing threshold levels as a 
function of frequency. 

Audiologist—A professional, specializing in 
the study and rehabilitation of hearing. 
who is certified by the American Speech- 
Language-Hearing Association or licensed 
by a state board of examiners. 

Baseline audiogram—The audiogram 
against which future audiograms sare com- 

pared. 
Criterion sound level—A sound level of $0 

decibels. 

Decibel (dB)—Unit of measurement of 

sound level. 
Hertz (Hz)—Unit of measurement of fre- 
quency, numerically equal to cycles per 

second. 
Medical pathology--A disorder or disease. 
For purposes of this regulation, a condi- 
tion or disease affecting the ear, which 
should be treated by a physician special- 

ist. 

Noise dose--The ratio, expressed as a per- 
centage, of (1) the time integral, over a 
stated time or event, of the 0.6 power of 

the measured SLOW exponential time- 

averaged, squared A-weighted sound pres- 
sure and (2) the product of the criterion 
duration (8 hours} and the 0.6 power of 
the squared sound pressure corresponding 
to the criterion sound level (90 dB). 

Noise dosimeter—An instrument that inte- 
grates a function of sound pressure over a 
period of time in such a manner that it di- 
rectly indicates a noise dose. 

Otolaryngologist—A physician specializing 
in diagnosis and treatment of disorders of 

the ear, nose and throat. 
Representative exposure—Measurements of 
an employee's noise dose or 8-hour time- 
weighted average sound level that the em- 
ployers deem to be representative of the 
exposures of other employees in the work- 

place. 
Sound level--Ten times the common loga- 
rithm of the ratio of the square of the 
measured A-weighted sound pressure to 
the square of the standard reference pres- 
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§ 1910.96 

TaBLe G-17—-NEUTRON Frux DOSE 

EquivaLents—Continued 

Number of 
Reutrans per Average 

re x to 
~ ( delwer 100 

Neutron energy [mikon suratont 10 miinem in 

electron vatts (Mev}) Siyoce ot 1. | 40 hours 
ba {neutrans/ 

rem cm® per 
{neutrons/ sec 

cm?) z] 

TO ccc cee cect eeete ese cen teteeeeav ee 24x 104 2 
TOO WO on ce teeee eee 14 x 104 10 

(8) For determining exposures to X- 
or gamma rays up to 3 Mev., the dose 
limits specified in this section may be 

assumed to be equivalent to the “air 
dose". For the purpose of this section 
“air dose’? means that the dose is 
measured by a properly calibrated ap- 
propriate instrument in air at or near 
the body surface in the region of the 
highest dosage rate. ; 

(b}) Exposure of individuals to radi- 

ation in restricted areas. (1} Except as 
provided in paragraph (b)(2) of this 
section, no employer shall possess, use, 

or transfer sources of ionizing radi- 
ation in such @ manner as to cause any 
individual in a restricted area to re- 

ceive in any period of one calendar 
quarter from sources in the employer's 
possession or control a dose in excess 
of the limits specified in Table G-18: 

TasLe G-18 

Rems per 
calendar 
quarter 

Whole body Head and trunk: sctve blood- 

forming organs: tens of eyes; or gonads... 1% 
Hands and forearms, feet and ankles 0000000... 8% 
Skin of whole body........... % 

(2) An employer may permit an indi- 
vidual in a restricted area to receive 
doses to the whole body greater than 
those permitted under subparagraph 
(1) of this paragraph, so long as: 

(i) During any calendar quarter the 
dose to the whole body shall not 
exceed 3 rems; and 

ii) The dose to the whole body, 
when added to the accumulated occu- 

pational dose to the whole body, shal} 
not exceed 5 (N-18) rems, where “N”’ 
equals the individual's age in years at 
his last birthday; and 

ee ne 

29 CFR Ch. XVIE (7-13-85 Edition) 

ciii) The employer maintains ade- 
quate past and current exposure 

records which show that the addition 

of such a dose will not cause the indi- 
vidual to exceed the amount author- 
ized in this subparagraph. As used in 

this subparagraph “Dose to the whole 
body” shall be deemed to include any 
dose to the whole body, gonad, active 
bloodforming organs, head and trunk, 
or lens of the eye. 

(3) No employer shall permit any 
employee who is under 18 years of age 
to receive in any period of one calen- 

dar quarter a dose in excess of 10 per- 
cent of the limits specified in Table G- 
18. 

(4) ‘Calendar quarter” means any 3- 
month period determined as follows: 

{i) The first period of any year may 
begin on any date in January: Provid- 
ed, That the second, third, and fourth 
periods accordingly begin on the same 
date in April, July, and October, re- 

spectively, and that the fourth period 
extends into January of the succeed- 
ing year, if necessary to complete a 3- 
month quarter. During the first year 
of use of this method of determina- 

tion, the first period for that year 
shall also include any additional days 

in January preceding the starting date 
for the first period: or 

Gi) The first period in a calendar 

year of 13 complete, consecutive calen- 
dar weeks: the second period in a cal- 
endar year of 13 complete, consecutive 
weeks; the third period in a calendar 
year of 13 complete, consecutive calen- 
dar weeks; the fourth period in a cal- 
endar year of 13 complete, consecutive 
calendar weeks. If at the end of 2 cal- 
endar year there are any days not fall- 
ing within a complete calendar week 
of that year, such days shall be includ- 
ed within the last complete calendar 
week of that year. If at the beginning 

of any calendar year there are days 
not falling within a complete calendar 
week of that year, such days shall be 
included within the last complete cal- 

endar week of the previous year; or 
{iii} The four periods in a calendar 

year may consist of the first 14 com- 
plete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar 
weeks, the next 14 complete, consecu- 
tive calendar weeks, and the last 12 
complete, consecutive calendar weeks. 
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