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SOUTH CHARLESTON PLANT

HAZARD COMMUNICATION PROGRAM
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NOTE: If this manual changes hands or is moved to another location, notify
the 514 Safety/Health Department, x-2128 or x-2209.
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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
(DSHA) and the National Institute for Occupational Safety and Health (NIOSH).

Hazard Communication Program

Section [ - 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 1910.120C), and

{(3) reduce the likelihood of enployees experiencing illnesses or
injuries related to exposure to hazardous chemicals present in
their work area. (See Section 111 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-
mercial 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 norma! conditions of use or in a
foreseeable emergency. (See exception (3}(a)(iv).)

UCC 002306
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{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 1abeling requirements of the
Federal Food, Drug and Cosmetic Act (FFDCA);

(1ii) 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 Con-
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.

UCC 002307
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Section II - Responsibilities

(A) 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)

(2)

(3)

{4)

(5)

(6)

provide the written Hazard Communication Program for the South

- Lharleston 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;

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

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

assist in evaluating chemicals for physical and health hazards,

periodically audit site compliance with the requirements of the
OUSKA Hazard Communication Standard; and

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

B) 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:

(1)

(2)

(3)

(4)

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

provide the Plant HC Program Coordinator with lists of all hazar-
dous chemicals present in their work areas;

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 all employees who pro-
duce, use, handle or otherwise are potentially exposed to the
substances;

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

UCC 002308
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{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 all 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 1ists of hazardous chemicals
and library of material safety data sheets {or equivalents).

UCC 002309

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard... Published by AsbestosClaims.Law
ACL Doc 17288 - Page 8 of 232 asbestosclaims.law/library/17288/8


https://asbestosclaims.law/library/17288/8

Section 111 - 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
in the Work Environment - ATGIR TLV {Tatest edition],

(3) The Annual Report on Carcinogens published by the National Toxi-
cology Program {NTP] - Tatest 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 € 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 111-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 1 paragraph
{(B)(3}(b) of this manual for exemptions.

(2) Use Attachment I1I-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,

{i1) ACGIH TLY 1ist.

UCC 002310
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(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 material 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 1imit 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.

(C) 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.

UCC 002311
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ATTACHMENT T11-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 -
A1l Questions, Mixture Test Data,
if Available, A1l Questions)

Question 1. Is the Material listed in
a) 29 CFR 1910 Subpart Z, or
b} ACGIH (Latest)

This material is established as hazardous and the hazard must be
evaluated using the criteria in question 2-20.

Code L0 or L1

Criteria: 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 2, Toxic and Hazardous Substances,
Occupaticnal Safety and Health Administration (OSHA), LO; or,

(ii) Threshold Limit Values for Chemical Substances and Physica)l
Agents in the Work Environment, American Conference of Governmental
Industrial Hygienists, t1

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.

Question 2. Is the material carcinogenic?

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

Code 12, L3, or L4

UCC 002312
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Criteria: Carcinogen: A chemical is considered to be a carcinogen if:

a) 1t has been evaluated by the International Agency for
Research on Cancer (IARC), and found to be a carcinogen or
potential carcinogen LZ; 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.

Question 3. s the material teratogenic?
Code HO

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

Question 4 Is the material corrosive?
Code H)

Criteria: Corrosive: A chemical that causes visible destruction of; or
jrreversible 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.

Question 5. 1s the material highly toxic?
Code: H2

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

a) A chemical that has a median lethal dose (LD5g) of 50
milligrams or less per kilogram of body weight when adminis- tered
orally to albino rats weighing between 200 and 300 grams each.

b) A chemical that has a median lethal dose (LDgy) of 200
milligrams or less per kilogram of body weight when administered by
continuous contact for 24 hours (or less if death occurs within 24
hours) with the bare skin of albino rabbits weighing between two and
three kilograms each.

UCC 002313
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¢) A chemical that has a median lethal concentration (LCsg) in

air of 200 parts per million by volume or less of gas or vapor, or 2
milligrams 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.
Question 6 Is the material an irritant?
Code: H3

Criteria: 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,
it 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.

Question Z_ Is the material a sensitizer?
Code H4

Criteria: 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.

Question 8 Is the material toxic?
Code HS
Criteria: Toxic: A chemical falling within any of the following categories:

a) A chemical that has a median lethal dose (LDgg) 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 (LCsg) of more than 200
miliigrams 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.

ucC 002314
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c. A chemical that has a medium lethal concentration {LCsg) 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 liter 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 3060 grams each.

Question 9. Does the material demonstrate target organ effects?
Code H6
Criteria: Target Organ Effects: The following is a target organ categoriza-
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 lYiver damage.
Signs and Symptoms -- Jaundice; Liver Enlargement
Chemicals -- Carbon tetrachloride; nitrosamines. P
b)  Nephrotoxins -- Chemicals which produce kidney dmncgef//
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 disulfide.
d) Agents which act on the blood or hematopoietic system --
Decrease hemogliobin tunction; 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.
UCC 002315
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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 -- Defatting 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.

Question 10 Are there any other known health hazards significant enough to
include?

Code H?

Criteria: 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 chemica) manufacturer, importer, or employer may
also report the results of other scientifically valid studies which
tend to refute the findings of hazard.

Question 11 Is the material a compressed gas?
Code PO
Criteria: "Compressed gas" means:

(1) A gas or mixture of gases having, in a container, an abso-
lute pressure exceeding 40 psi at 700F {21.19C}); or

{ii) A gas or mixture of gases having, in a container, an abso-
lute pressure exceeding 104 psi at 1309F (54.49C) regardless of
the pressure at 70°F (21.1°}; or

(iii) A liquid having a vapor pressure exceeding 40 psig at 100
degrees Fahrenheit (37.80C) as determined by ASTM
D-323-72.
UCC 002316
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Question 12 Is the material an explosive?

——

Code P

Criteria: “"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.

Question 13 Is the material flammable?

Code P2

Criteria: "Flammable” means a chemical that falls into one of the following
categories:
(i) "Aerosol flammable" means 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.

(ii) "Gas fiammable" 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, regardliess of tre lTower limit.

(iti) “Liquid, flammable"” means any Viquid having a closed cup
flash point below 1000F (37.8%C), except any mixture having com-
ponents with flash points of 100°F (37.8°C) or higher, the total
of which make up 9% percent or more of the total volume of the
mixture.

(iv) “Solid, fiammable” means 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 or processing
or which can be ignited readily and when ignited burns so vigorously
and persistently as to create a serious hazard. A chemical shall 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.

Question 14 Is the material a combustible liquid?
Code P3

Criteria: "Combustible liquid” means any liquid having a closed cup flash
point at or above 1009 (38.89C}), but below 2009F (93.39C),
except any mixture having components with flash points of 200°F
(93.39C), or higher, the total volume of which make up 99 percent
or more of the total volume of the mixture.

UCC 002317
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Question 15 Is the material an organic peroxide?

Code P4

Criteria: "Organic peroxide” means an organic compound that contains the biva-
lent -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.

Question 16 Is the material an oxidizer?

Code P5

Criteria: "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.

Question 1/ s the material pyrophoric?

Code Po

Criteria: "Pyrophoric” means a chemical that will ignite spontaneously in air
at a temperature of 1300F (54.49C)} or below.

Question 18 Is the material unstable (reactive)?

Code P7

Criteria: "Unstable (reactivel” means a chemical which in the pure state, or
as produced or transported, will vigorously polymerize, decompose,
condense, or will be come self-reactive under conditions of shocks,
pressure or temperature.

Question 19 Is the material water-reactive?

Code P8

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

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

Code P9

Criteria: 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 a8 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.

UCC 002318
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ATTACHMENT 1I1-B

SCD DIVISION--WORKSHEET FOR HAZARD DETERMINATION A. LOCATION
B. DEPARTMENT

C. Product:
Ciass RNumber: D. Trade Secret:
Hazard Code:

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

Components: 1 2 3 4 5 CODE
1 - Listed in 29 CFR 1910  : : : : : :L0-i
Z or ACGIH : : : : : :

2 - Carcinogenic ; '; ; ; ; : 1.2-4
3 - Teratogenic ; ; ; ; i ; HO
4 - Corrosive : : ; ; : : H1
5 - Highly Toxic ; ; : : : C W2
6 - Irritant ; ; ; ; : Z H3
7 - Sensitizer ; ; ; : t t H4
B - Toxic é : ; : z C hs
% - Jarget Organs ; ; ; ; ; ; H6
10 - Other Health Hazards ; ; ; 2 ; ; H7
11 - Compressed Gas é ; ; ; ; ; 70
12 - Explosive : : : : : . Pl
13 - Flammable Material ; : : : : L op2
14 - Combustible Liquid ; : : : : .3
15 - Organic Peroxide ; ; ; ; ; f . P4
16 - Oxidizer ; : i : : . ps
17 - Pyrophoric ; : : : Z - P6
13 - Unstable (Reactive) ; ; i ; ; ; P7
19 - Water Reactive Material ; ; i i i i ?8
70 - Other Physical Hazards ; ; ; ; : : 29

. SUBMITTED BY: DATE :
EVALUATED BY: DATE:
UCC 002319
UnanamMeUMJmmanCQZMiUnmnCamMeSp;;myChmﬂEMSDNBbmSothhmbﬁonanLHanﬂd“ pumwauwAamgmcmF;;m
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Section IV - Chemical List

The Plant Hazard Communication Program Coordinator maintains a list of
all hazardous materials known tc be present at the South Charleston Plant.

The department Hazard Communication Program coordinators maintain a list
of all hazardous materials known to be present in their work areas and the
lTocation(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
1abels 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 1ist{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
1ists at the time of introduction. Chemicals used on a "trial” basis for a
limited time period need not be included on the chemical 1ists. 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, et¢c. which meet the definition of hazardous chemical.
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Section ¥ - Material Safety Data Sheets 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.

2. 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.

3. Periodic reviews of the centralized data base hazardous chemical
listing versus the Tistings 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
legible 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. 1f single chemical, the chemical/common name.

b. 1f mixture which has been tested, the chemical/common name of
components which contribute to the hazard and common name of
the mixture.

C. 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.

2. Data/information for all 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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¢. 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 Yimit used.

f. Whether hazardous chemical is tisted in NTP or OSHA Carcinogen
Report, or 1ARC as a carcinogen.

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

4. Lontrol measures {engineering controls, work practices; protective
personal 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 Plant that
is to be introduced into their workplace.

MSDS's {or equivalents) are maintained readily accessiblie to employees
during each work shift. MSDS's {or eguivaients) 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-
lent) document libraries {data bases).

NOTE: In some cases it may be advisable to maintain copies of each vendors
MSDS in a separate filing system.
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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 infarmation as soon as is 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 Specislty Chemi-
cals Division of UCC will provide an MSGS 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 Medical
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 HL 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. o
T -
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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 1ink to the detailed information in a MSDS and to
serve as 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 requirements 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. If 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

1. labeling hazard warning mechanisms are provided for stationary and
portable containers in the workplace as required under 29 CFR
1910.1200 which:

a. Are in legible English, where appropriate.

b. Identi fy 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 them to refer to the more detailed hazard inform-
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
information.
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(C) Stationary Containers

1. FEach stationary container of hazardous chemical({s) in a given work
area is marked or identified in such 2 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:

0 Container labels specifying the chemical{s) contained

0 Container numbering

0 System flow diagrams that are process/product oriented

0 Batch ticket/run sheets/log sheets

) Standard Operating Procedures

) Inventory logs

o) Control panel marking/labeling

0 Signs

0 Hazard or hazard code markings

) Placards/Tags

Common Yocation terminology for the contained chemical(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 batck kettle system XYZ is
- marked/labeled with individual alphanumeric designations.

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

c. 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 A3C
in system XYZ are available in the workplace and identify the
hazardous chemicals of concern by the nomenclature typically used
for them at the location and used on the chemical hazard documenta-
tion located in the workplace.

d. Chemical hazard documentation fulfilling the requirements of
29 CFR 1810.1200(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 all chemicals in the work area
designated as hazardous facilitating worker access to information
on the chemical hazards of chemical ABC.
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2. The department head for the functional area that the stationary
containers reside in is responsible to ensure that:

a. Mppropriate labeling/hazard warning mechanisms are maintained
for the stationary containers. (See Appendix to this section
for labeling specifics. )}

b. Reviews are conducted and labeling/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. FEach portable container of hazardous chemical (s} is marked or
identi fied 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:

] 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.)

o Container numbering

0 Signs

0 Stenciled or taped on markings

0 Placards and/or tags

o - Hazard or hazard code markings

0 Inventory log sheets

0 Service/status log sheets

Labeling, marking or identification is done in a fashion that
facilitates accessing of hazard communication documentation using
common location terminology for the contained chemical(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 chemical ABC is con-
tained and indicates the principal hazards of A8C (in written
out form or in a code recognizable/interpretable to affected
employees ). {Alternatively, or supplemental to the above,
inventory or service/status log sheets may be kept which
reference Trailer XYZ by number and indicate that is currently
contains chemical #BC.)

¢. 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 Tocation 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 requirement for worker
access to hazard communication documentation is to post
a copy of an MSDS for the equivalent) for chemical ABC
with the portable container.

2. The department head(s) for the functional areals) that has {have}
accountability for the personnel that load/move/gauge/unload or
otherwise work with the trailer are responsible, within their
functional areas, to ensure that:

a. Jppropriate 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.

MOTE: EXCEPTION - There is no requirement to label portable
containers into which hazardous chemicals are trans-
ferred when the contents are to be used and/or appro-
priately dispesed 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 {1oca-
tion) are marked with the following information:

a. Identity of the hazard chemical(s) - idnetical to that on
MSDS's.

b. Appropriate hazard warnings

C. Name and address of manufacturer, importer or other
responsible party

in a fashion which does not conflict with requirements of the
Hazardous Materials Tramsportation 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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2. Shipment of portable containers from the plant (Jocations are in
accord with applicable HMTA provisions and DOT regulations.

3. The Distribution Area Department (or equivalent) for the plant
(Tocation) is responsibie to ensure compliance with statements
YI.E.1 and VI.E. 2.
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Section V11 - 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 RS3EA 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) the claim of trade secrecy must be supportable,

(2) a1 information concerning the properties and'effects of the chemi-
cal must be disclosed on the MSDS,

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

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

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

{3) the request must be in writing,

(4} the writing must adequately describe a legitimate need for the
information,

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

(6) a description of the procedures that will be used to maintain the
confidentiality of the information, and

{(7) the health professional, employee{s), or duly authorized represen-
tative of the employee(s) agree to sign a confidentiality agreement.
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Section VI11 - Information and Training

(A} Oepartment management 1is 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 Charleston
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 least the
following:

{1} Information. Employees are informed of:
{a) 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 minimun:

(a) Methods and observations that may be used to detect the pre-
sence or release of & hazardous chemical in the work arca
(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 physical and health hazards of the chemicals in the work
area;

{c) The measures enployees 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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VIII-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 chemical present in the work area.

(C) Employees are provided with information and training on the chemi cal
hazards in their work area. The following are minimum guidelines and
can be expanded or enhanced at the discretion of department management:

(1) 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. Ffor 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.

(2) Employees who are assigned to a work area, but work in 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—Unit
most of time are trained on the chemical hazards associated with
the Polyols Unit and any chemical hazards associated with the main-
tenance complex (e.g., maintenance, solvents, paints, welding/
burning, etc: ).

(3} 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 chemical 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. ODocumentation 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 all the chemical 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 location for over-
time, vacation relief, etc. Such employces 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 haiardous nature of a chemical has been
defined 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
permits {e.g., Master Tag and Lock Procedures}, proper use of personal
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 handle them safely.
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H. C. P. PROVISIONS

HAZARD EVALUATION

[ Mt CHIMICAL S AND MIXTHRES MUST RI FTVALDUAYED FOR
FOIFNTTAL HA/ZARDS,

WARNING LABELS

®  WAPNING  LABFLS MUST BE APPLIED TO CONTAINERS OF
FOICNTIALLY HAZARDOUS SUBGTANCES.,

MATERIAL SAFETY DATA SHEETS

o Materiat Sarriy PATA SHIFTS MUST BRI COMPILTD FOR TACH
POTENTIALLY HAZARDOUS SURSTANGE AND MAINTAINTD WITHIN
T WORKPLACE,

SPECIFIC TRAINING

® | 'MPLOYIES MUST BF PROVIDED WITH INFORMATION AND TRAINING
RIGARDING THE POTENTIAL HAZARDS IN THEIR SPECIFIC WORK
ARVAS.

WRITTEN PROGRAM

L WeiTIEN HAZARD COMMUNICATION PROGRAMS MUST BFE DEVELOPED
AND MADE AVATLABLE TO EMPLOYEES.

-2-
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EVALUATION

RCSPONSIBILITY

THE PRIMARY RESPONSIBILITY FOR EVALUATING A
CHIMICAL S POTENTIALLY HARMFUL PHYSICAL OR
HEALTH EFFLCTS RESTS WITH THL CHEMICALS

PRODUCLR OR TMPORTER,

INVI STIGATION

CHLMICALS MAY BC LVALUATFD FOR POTENITAL HAZARDS
BY THOROQUGHLY INVESTIGATING ALL OF THLC AVAILABLE

SCIENTIFIC EVIDENCE,

-3-
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HEALTH HAZARDS

CARCINOGENS

A CANCER CAUSING AGENT AS DETERMINED BY ﬁVALUMlONS DONE
BY INDEPENDENY AGENCIES IDENTIFIED BY OSHA.

ITRRITANTS

(MFMICALS WHICH CAUSE A REVERSIBLE, INFLAMMATORY EFFECT
A1 THE POINT OF CONTACT,

SENSITIZERS

(HIMICALS WHICH WILL CAUSE AN ALLERGIC REACTION IN A
SUBSTANTJIAL PERCENTAGE OF THE POPULATION,

CORROSIVES

{HI MICALS WHICH CAUSE JRREVERSIBLE DAMAGE TO SKIN OR
115500,

TOX.C

A CHEMICAL DLTERMINED TO BE LETHAL THROUGH INGESTION,
INHALATION OR AKRSORPTION IN LABORATORY 1EST ANIMALS,

HIGHLY TOXIC

{HEMICALS REQUIRING LOWER CONCENTRATIONS TO ACHIEVL TOXIC
RESULTS.

TARGET ORGANS

CHIMECALS WHICH FTFECT SPECIFIC ORGANS AS OPPOSED TO THE
WIHOLE BODY., ‘

-4-
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PHYSICAL HAZARDS

COMBUSTIBLE

N SUBGCTANCE WITH A FLASH POINT EXCEEDING 100°F,

COMPRESSED GASES

A cAs OR MIXTURE OF GASES EXURTING PRISSURE WITHIN A
(CONTAINLR,

EXPLOSIVES

SUDDIN RELFASI OF PRESSURE, GAS AND HEAT DUE TO SUDDIN
SHNCK, PRESSURL OR HIGH TEMPERATURE.

FCAMMARLE SUBSTANCES

SHBSIANCT S WITH A FLASH POINT BELow 1000F,

ORGANIC PEROXIDIS

SURSTANCES WHICH ARL HIGHLY COMBUSTIBLE, FLAMMABLL,
EXPLOSIVE O UNSTARBRLY .

UNSTABLE SUBSTANCES

SURGITANCES WItTCH WILL VIGOROUSLY REACT TO SHOCK,
1TMP RATYURE OR PRIESSHRTD
WATIL R RCACT I VL
SURSLIANCES WHICH RIACT WITH WATER 10 PRODUCE A GAS WHICH
P FLANMPARE L OR PRESENTIS A HEALTH HAZARD,
-5-
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WARNING LABELS
POTENTIALLY HAZARDOUS CHEMICALS

RESPONSIBILITY

® Jul PRONDICER OR §MPORTLR MUST LABEL CONTAINERS WIIH AN
APPROPKIATL WAKRNING ROFORE THLY ARE TRANGSORIED TO AN END DSIR.

CONTENT

) fitt WARNING LAREL MUST INCLUDE THE IDINTITY OF Fil CHEMICAL,
APTROPRIATY BAZARD WARNINGS AND THE NAMI AND ADDIRE S5 OF 1IN
RO ORr ITMPORTI R,

MATERIAL TRANSFER

) Ir A HAZARDOIS CHIMICAL 15 TRANSFLRRED FROM 115 ORIGINAL
CONTASNIR 10 ANODTHIR (ONTAINER TIHL NEW CONTAINLR M) @y
MALRL D, TALGED OR SARCLED WITE AN ADPPROVFEIATE HAZARD WARNING,

ALTERNATE WARNINGS

b ALTIRNATT FORMS OF WARNING3 MIGHT BE SI1GNS, PROCESS SHRLTS,
OPTRATVING PROCUDURES AND OTHER WRITTLN MATERIALS FOR STAYTIONARY

COMIAINIRG,

LABEL IMPORTANCE

o Ativ LARIL 1HAT 15 ACCIDENTALLY DEFACCD OR REMOVED SUNULD RF
REFTACIND TMMEDIATELY TO ASSURE CONTINDED GAFTTY,

-6-
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CHEMICAL HAZARD-$1CNAL_SYSTEM

(YELLOW)

STABILITY

SPECIFIC
HAZARD

7-h
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFINITIONS

CLASSIFICATION BY TYPE NF HEALTH HAZARD!

SIGNAY

(TOXICTTY)
COLOR CODF:  BLIN

Type of Possible Injury

Nnte: All materials are irrftants or toxicants

under certain conditions of use or exposure,
therefore no material can be clas<ified non-injurious
to health,

No residual injury fs to be expecied from accidental
exposure, even if no treatment is applied.

Minor residual inju~v may result from accidental
exposyre 1f no treatment is applied.

Minor residual injury may result in <pite of prompt
treatmeni. RBreathing equipment requirad to avaid
exposure.,

Major residual injury may result in spite of prompt
treatment. Rreathing equipment required to avoid
exposure.

Thece materials are dangerous to life because of
asphyxiation from lack of oxygen rather than toxic
or narcotic effects.

Materials which are cancer causing agents.

1Tho5n classifications for identification nf materials by harard

are bated on physical and chemiczl propertie< and do not

vonditions of exponure handling., These (onditions, therefore,
must bhe considered in fully evalvating the hazard.

RIFIRINCY .
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFIN]ITIONS

CLASSIFICATION BY TYPE OF FIRE HAZARD'
[FLAMMARILITY)
COLOR CODF: RED

STGNAL Fiash Point and Definition of Material
(:::) No Fiash Point - Matertals that are non-combustible.

(Green Signal)

Above 140°F - Materiais that must be heated before
ignition can occur,

(7 Above 100°F through 140°F - Materials that must he
[??’ heated or exposed to exceptionally high ambient

— temperature before ignition can occur.
= 73°F through 100°F - Materials that can be ignited
Q under normal ambient temperatures.

Relow 73°F (RVP below 314.7 psia) -

/} Materials that can be ignited under almost all
. conditions.

U Relow 73°F {RVP above 14.7 psia) -

Materials that flath to vapor at atmospheric
pressyre and normal ambient temperature.

]Thnso classifications for identification of materials by hazard
are hawed on physical and chemical properties and do not Include
conditions of exposure handling. These conditions, therefore,
myst he contviderrd in fully evalusting the hazard.

REFTRENCL: Std. FP-210

7-C
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CHEMICAL HAZARD-SIGNAL SYSTEM: CLASSIFICATION DEFINITIONS

CLASSIFICATION BY TYPL OF STABILITY
i

COLOR CODE: YELLOW

STGNAL Characteristics or Reaction of Material

Note: A1) materials are resctive under certain
conditinns of use or exposure; therefore, no
material can be classified as completely stable
or non-reactive.

Normally stahle materials.

Materials which are mildly reactive in the presence
of contaminants or at eievated temperatures. (Heatl
of reaction will not raise temperature above the
botling point of the material.

N =

Materials which are vigorously reactive in the
presence of contaminants or which may become spif-
resctive at elevated temperatures. (Heat or
reaction will raise temperatures above the boiling
point of the material.)

23

{

Matnrials which can be detonated by shock, or which
will detonate or explode by self-reaction under
conditinns of abnormal pressure, temperature, or
concentration.

:&:ﬁ] Materials which are reactive with water.

REFFRENCE: Std. FP-210

7-1.
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MATERIAL SAFETY DATA SHEETS
(MSDS)

RESPONSIBILITY

Y It PROPYCTR OR TMPORTER OF A POTINTIAI LY HAZARDOUS CHEMICAL
Must supery A MATERIAL SAFLTY DATA St

AVAILABILITY

. Fre MSDS Wit BE KEPT ON FILF IN THE WORKPEACE AND WILL i
MADL AVALLABLL 10 FMPLOYELES WHO WISH TO REVIEW THE INTORMATION,

SPECIFIC INFORMATION

® A PSS wWiLL INCLUDE SATETY AND HEALTH DATA INCLUDING:

I, ANY POTINTIAL HLALTH HAZARD ASSOCIATED WITH THE USE OR
MISHSL OF THE SHBSTANCE.

7. MY PRYCAMIIONS NLCESSARY FOR USE, HANDLING, AND STORAGE,

-

. LMIRGINCY PROCEDURTS FOR LEAKS, SPILLS, FIRE, AND 18RS AT,

B, 5riciric INFORMATION RIGARDING THEL PHYSTCAL AND (CHIMICAL
PROPIRTIES OF THE SUBSTANCE.

TRADE SECRETS

® OMI INFORMATION (AN Bf LEGITIMATILY WETHHELD IF 11 15 CONSIIMRID
A TRADE GHORET,

HEALTH EMERGENCY

® IRAY SICKUT INTORMATION MUST 2F RILTASED 10O QUALTETEL HEAL 1))
PREOVESSTONALY IN CASE OF AN QCUUPATIONAEL HEALTH EMERGENY,

-8-
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MATERIAL SAFETY DATA SHEET [

EFFECTIVE DATE: APRIL 1, 1985

Umon Cavdide Corporation urges the tustomzr-m:eiwng this Matenal Sajety Data Shee! 1o study R caretuity to become aware of hazards. if any. of the product involved In the interest of
salety ypu should (1) notify your empioyees. agents. and confractors st the information on 1his sheet (2) turansh 2 copy 10 sach of your customers for the product. and [3) requast yeur
customers o inform their ampigyees and cusigmers as weit

E T T T U IDENTIFICATION. ST
PRODUCT NAME: BUTYL CELLOSGLVESR
CHEMICAL NAME: 2-Butoxvethanol CHEMICAL FAMILY: Glycol Ethers
FORMULA C,H,0C,H,0H MOLECULAR WEIGHT: 118.18
SYNONYMS: Ethylene Glycol lonobutyl Ether
DEPARTMENT OF §Hazard Classification Combustible liquid
TRANSPORTATION |Shipping Name Combustible liquid, NOS
CAS # 111-76-2 CAS NAME Ethanol, 2-butoxy
LT Il. PHYSICAL DATA T
e Jars B T VT SR e AP URIY N . e ziaazpde S N L PR TR
BOILING POINT, 171.2°C (360.2°F) FREEZING POINT -70.4°C
760 mm Hg | (-94.7° F)
SPECIFIC GRAVITY 0.8022 at 20/20°C §VAPOR PRESSURE 0.6 mm Hg
(H,0 = 1) iat 20°C
VAPOR DENSITY 4.1 jSOLUBILlTY IN ;Complete
(air = 1) |WATER, % by wt.
PERCENT VOLATILES 5100 EVAPORATION RATE [0.08
BY VOLUME 9 (Butyl Acetate = 1) |
APPEARANCE AND ODOR EColorless liquid; mild odor
Ew N b, IN‘GﬁEDlENT\S T -
PN S T - - i
MATERIAL % I TLYV HAZARD
2-Butoxyethanol 100 i25 ppm (skin) ACGIH Toxic; Eye Irritant;
150 ppm {skin) OSHA Combustible
= o T T . v T
E ' IV. FIRE AND EXPLOSION HAZARD DATA .
FLASH POINT 150°F, Tag Closed Cup, ASTM D 56; 157°F, Tag Open Cup, ASTM D 1310
FLAMMABLE LiIMITS LOWER |1.1 UPPER }10.6
IN AIR, % by volume
EXTINGUISHING Use water spray, carbon dioxide, dry chemical, alcohol-type,
MEDIA or universal-type foams applied by manufacturers' recommended

techniques.

SPECIAL FIRE FIGHTING {Use self-contained breathing apparatus and protective clothing.
PROCEDURES

UNUSUAL FIRE AND None
EXPLOSION HAZARDS

UCC 002346

—y PR T N LTI T - - it M e B - R ElaAiitia vy aisia- g 20
MBER » 304/744-3487 o L S
WERGENCY PHONE NUMBER » 3047443487 + This number s avalsble deys, ihts, weekends, and Rouaye. -

UNION CARBIDE CORPORATION * SOLVENTS AND COATINGS MATERIALS DIVISION
OLD RIDGEBURY ROAD, DANBURY, CT 06817
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< g AN A ST, X e < G e iR
THTY . HEALTH HAZARD DATA -

TR Wt TN D

FLV AND ‘SOURCE: ]

25 ppm (skin) ACGIH, 1984-5
50 ppm {skin) OSH& 2% CFR, para. 1%10.1000, Table Z-1

FFECTS OF ACUTE OVEREXPOSURE' ;

SWALLOWING Moderately toxic. May cause headache, dizziness,
[incoordination, nausea, vomiting, diarrhea, and general
weakness. Ingestion may cause red blood cell hemolysis

and poss:ble liver and kidney injury.

|
SKIN ABSORPTION ‘Penetrates skin readily. Frequent or widespread contact

!may result in the absorption of potentially harmful

iamounts. Signs and symptoms of toxicity are similar to
%those of swallowing.

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

:lvomiting, and malaise.

SKIN CONTACT EBrief contact with undiluted material may cause slight
'reddening. More prolonged and widespread contact, as with

|chemical-saturated clothing, may cause moderate reddening,

iswelling, and possible damage to the skin. P

EYE CONTACT ;-’:auses moderate irritation and possible cor:ja/e/al/i'ﬁjury.

-

FFECTS OF REPEATED OVEREXPOSURE |

Repeated overexposure may cause hemolysis of the red blood cells leading to possible
liver and kidney damage.

THER HEALTH HAZARDS !

kA i $

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

J

EERGEQCY 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.

EYES !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 —

Ef N oL VI “REACTIVITY DATA _
STABILITY B B
UNSTABLE | STABLE | CONDITIONS |None
= | ~——- TO AVOID .
DN |

! )

void contammatlon with alkahes

'ni”

INCOMPATIBILITY
(materials to avoid) !

RAZARDOUS COMBUSTION OR Eanunr‘ €an pvoduce carbon moncxide and/or carbon

DECOMPOSITION PRODUCTS  'dicxide.
HAZARDOUS POLYMERIZATION ]
. |

May Occur |Will Not Occur | CONDITIONS |None
i TO AVOID |
A |

TR

R

SPILL OR LEAK PROCEDURES

[

VIl

" -
N

STEPS TO BE TAKEN %Wear suitable protective equipment. Small spills should

IF MATERIAL IS RELEASED
OR SPILLED

be flushed with large quantities of water.
spills sheould be collected for disposal.

Larger

WASTE DISPOSAL

Incinerate in a furnace vhere permitted under

appropriate Federal, State, and local regulations.

METHOD

oy ™™

SPECIAL PROTECTION INFORMATJON

E VIIL.

lse1f-contained breathing apparatus in high
Iconcentrations.

RESPIRATORY PROTECTION

VENTILATION iThis product should be handled in covered equipment, in which cese

general (mechanical) room ventilaticn 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 {Fubber EYE Monogoggles
GLOVES PROTECTION
OTHER PROTECTIVE :Eye bath and safety shower
EQUIPMENT »

Sl 2 4

E IX. SPECIAL PRECAUTIONS

mion

PRECAUTIONS TO BE TAKEN (N HANDLING AND STORING

Avcid 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
should be rapidly biodegraded in a biclogical wastewater treatment plant.

i
Tre ep:ucts erprecseC hete © ase thOSe 01 Quachied experts wnim Umior Carype Corperziap We debeve tha! 1he information COntained here:n 1s CuTtent as ot the |
dale o' 1ms Mareriz Satety Datz Sheet Since 1he use 2' thig m'2rmaian and these 0pe.0"s ARE Ihe condthons of use of the proguct 2te NOL wikie tne Contd o'
Umon Casb-ae Corporatinn s The wses § obligane~ 1o ceter™ ne fhe condins~s ¢f sale use ¢! the procucl
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SPECIFIC TRAINING

THE FOLLOWING INFORMATION AND TRAINING MHST RS PROVIDED 10

FMPLOYFLS.,

WORK AREA

] SPLCTFIC INFORMATION AND TRAINING ON ANY OPERATIONS
IN THI WORK AREA WHERE HAZARDOUS SUBSIANCES ARE PRULSINI,

LOCATION OF WRITTEN MATERIALS

@ i LOFATION AND AVAILABILITY OF THE WRI1VTEN HAZARD
{oMMENITCATTON PROGRAM, INCLUDING THE RLQUIRED L1518
OF HAZARDOUS CHEMICALS KNOWN TO BL PRUSENT IN THE
WORKPLACE, AN EXPLANATION OF THE LABELING SYSTEM USED
IN THL WORKI'LACE, AND THE [ATERIAL SAFETY DATA SHLOT3.

DETECTION METHODS

] APPROPRIATE MLIHODS AND OBSERVATIONS THAT MAY BE USED
1 BUTLCT THE PRESENCE OR RELEASL OF A HAZARDONS CHUMECAL
IN THI WORK PLACE.,

CHEMICAL HAZARDS

® TH PHYSTCAL AN HEALTH HAZARDS OF THE CHEMICALS IN THI
WORK ARTA,

PROTECTIVE MEASURES

° POb MEASURE S Y MPLOYELS CAN TAKE TO PROTECT THEMSITUL VLS FTROM
CHEMICAL HAZARDS, INCLUDING APPROPRIATE WORK PRACTICES,
EHERGENCY PROCHIYRES, AND PLRSONAL PROTECTIVE FQUIPMINT,

-10-
UCC 002350
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The written program Wwill describe
HOW: |

e Materials are labeled

e MSDS’s will be maintained
e Employees will be iInformed & trained

e Hazardous materials will be listed

e Special requirements will be satisfied

-11-

}17- B4
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Section IX - Non-Routine Tasks

The South Charleston Plant will comply with existing divisional and
Pilant 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 ), 1oading, unloading and other case specific handling tech-
niques, one or more of the following procedures miy 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) Department 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 comunicated to affected employees than those
involving innocuous or Tow toxicity substances.

UCC 002352
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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 possibie, 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 will 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 handle or involve highly toxic or hazardous substances
will require more specific information than those that involve innocuous or
Tow toxicity substances.

When contracts are administered by authorized personnel other than the
contract administrator, the individual or department who is responsibie 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.

UCC 002353
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UNION CARBIDE CORPORAT ION
) - : SPECIALTY CHEMICALS DIVISION
- ' ‘ SOUTH CHARLESTON PLANT .~ : -

SCONTRACTOR 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 5tandard
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 ro
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 Safety Data Sheets (MSDS's) are
provided in order to assist you with this training effort.

CHEHICAL LIST

HSDS ATTACHED HSDS ATTACHED
CHEHICAL YES HNO CHEHICAL YES NO
' I R I 6. 3 3
2. S . 7. 1 3
3. 1 3 8. [ R B
4, ) 3 9. — .3
5. 1 3 | e 1 .3

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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UNTON CARBIDE CORPORAT{ON
SPECIALTY CHEMICALS DIVISION

SOUTH CHARLESTON PLANT

GCOMTRACTOR NOTIFICATION OF THE SOUTH CHARLESTON PLANT CHEMICAL HAZARD SIGHAL
AND TYPE COOE SYSTEM'

DATE:

TJ0:

The informatlon contained hereln is provided to assist you in tralning your employees
to ensure that they are adequately informed, trained and warned about the potential hazards
1o which they may become exposed while performing work in the South Charleston Plant. Please
note that is it your responsibility to ensure that this obligation has been fulfililed. This
will inciude but, is not limited to an explanation of the South Charleston Plant Chemical
Hazard Signal and Type Code System and the location of Haterial Safety Data Sheets (MSOS).

The "'South Charleston Plant Chemical Hazaéd Signal and Type Code System' is an in-
plant labeling [dentification system that provides an immediate visual refereance to the
identity of and potential risks associated with a specific chemical. The Sauth Charleston
Plant Chemical Hazard System (copy attached) includes classification for identification of
materials by hazard based on physical and chemical properties with respect to Health.
{Toxicity) Color Code-Blue, Fire (Flammability) Color 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 speccific hazards such as carcindgens, asphyxiants or
if the chemical Is water reactive.

The Hazard Type Code {copy attached) following a chemical name 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 ietter 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.
(Pockel size cards are available which explain the South Charleston Plant Chemical Hazard
Signal and Type Code System).

Additional 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 Data Sheets {MSDS). Upon request, HSDS's will be made available
to your employees through the Contract Services Department, industrial Hygiene office,
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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. COVTH CHAMZSTON PLANT -
Tt CHEMICAL HAZARD WARNING LABEL
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Karard Type Code

LD - Listed in OSHA
25CFR 19101000
Subpant 2

LY - Litied n ACGIM
Threshold Limit
Vaive Document

L2 - Listed a3 possidle or
ROOwn Carcinogen
By e Kternational
Agency for Research
on cancer (IARC)

L3 - Usted 33 2 possidie
Of kNOWT, Cartinogen
on the mosl cecen
edwon Nationst
Toxicoiogy Progeam
NP

14 - Listed as 8
Caremogenby OSKA

HO - Teralogen

H1 - Corrpsive
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H2 - Highly o

K3 - kriuant

M - Sensitzer

K - Tosic

HE - Target Ovgans

NI - Ohet Beafth NAZIrcs
PO - Compressed Gas
P1 - Ezpiosive

P2 - Fammabdie

P3 - Combustidie

P4 - Organs Perorice
PS - Dadizer

P6 - Pyrophorc

P7 - Unsotie/Reattive
PA » Waret Reacuve

P9« Omer
Prysical Mazard
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Section XI -~ Laboratories

The OSHA Hazard Communication Standard applies to South Charleston Plant
Taboratories 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 employees are informed of the hazards of the chemicals
in their work area and must be provided information and training as
outiined in Section VIII, Information and Training, of this pro-
gram, and

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

The Laboratory Department Head is accountable for ensuring that the
stipulations above are maintained in a state of compliance.

UCC 002357
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X1l - AUDITS

Periodic audits {interrnal and external) comnissioned by UCL, 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.

1188k
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section 13 of the Act and Agvacy
procadures,

() Effective dotes. The elfective dates
of the fine! standard ere structured
sccording (o sctivity, thet s, informe ton
being sen! downstream must be
prepared first then other provisions of
the bezard communication program are
to be complied with by a later date.
Chemical menufacturers and importers
have two years in which to comply with
the labeling of containers ahipped
downstream and to provide material
sufely data sheets 1o manufacturing
purchesers Distnbutors must alsa begin
vansfemng inflormation downstream by
this initisl compliance date. Al
employers mus! be in compliance with
all provisic- ¢ ot :h 5 = 'rd wilhin 2%
years.

V. Authonity, Sigoature and the Standard

This document was prepered under
the direction of Thome G. Auchter,
Assistant Secrelary of Labor for
Occupstional Safety and Heslth, U.S
Department of Labor. 200 Consfitution
Avenue, NW. Washington, D.C. 30210.
Pursuant to Sectione B(b) and 8'g) of the
Acl, 20 CFR is bereby amended by
edding s new § 1910.1200 to reed as set
forth below.

List of Subjects io 20 CFR Part 1910

Occupetional eafety and bealth,
Hazard communicalon.
{5cc &{b) 8i<). and B{g) Pub. L 7-506. 84
Stet 1583 1595, 1600 29 U.S C as5 857, 20
CTR Part 1071 Secretary of Labor's Order No.
883 (48 FR 35726))

Signed at Waatungton D C this 21t day of
Noveober 1983
Thome (. Auchisy,

Assislant Secretory for Occupotional Safety

and Mao/th

PART 1010 AMENDED]}

Subpant 2 of Part 1610 of Tile 29 of
the Code of Eederal Regulations (CFR} s
hereby smended by adding s new
§ 19101200 to read as follows:

£ 39101200 Marard communication

(8} Purpose. (1) The purpose of this
section is 10 ensure tha! the bazards of
oll chemicals produced or imported by
cthemical manufecturers ar itmporters are
evaluated. end that information
concerning their barards is bansmitied
to effected ewployers and employees
within the manufactunng sector, This
transmitia] of tnformation s to be
sccomplished by means of
comprehensive barerd communication
rograros, which ere to include

“conlainer labeling and other forms of

wamning, materfel safety dets sheely and
smployee training

{2) This occupalions! safety and
bealth standard is tntended 1o eddrese
comprehensively the asue of evaluating
and communicating themical harards to
employees tn the manuflacturing sector,
and 10 preemp\ any otate law pertaining
to this subject Any state which desires
fo sssume responsibility in this area
may only do o0 under the provisioae of
§ 18 of the Occupstional Safety and
Heslth Act {28 US.C 651 el »eq ) which
deuls with state Jurisdiction and slste
plans

{b} Scope ond applicotion. (1} This
section requires chemical manufacturers
of importers to assess the hazards of
chemicals which they produce or import,
and all employers in SIC Codes 20
through 38 {Division D. Standard
Industrie! Classification Msnusl) tlo
provide informetion to their employees
about the bszerdous chemicals 1o which

. they are exposed. by mesns of s hazard

communicslion program, labels and
other forms of waming. matenial safety
dats sheels, and inforvation and
taimng In addition, this section
requires distributors to ranumit the
required information to employers in
SIC Codes 20-39.

{2) Thie section applier 10 any
chemical which is known to be present
in the workplece in such & manner that
employees may be exposed under
normal conditions of use or in &
foresresbie emergency.

{3) This section applies to laborstories
only ss {oliows:

(i} Employers shall ensure that labels
on incorving cootainers of hazardous
chemicels are pot removed or defaced,

(i1} Eraployers shall maintaio eny
materiul safety dels sheets that are
received with tncoming ehipments of
harardous chemicals, and ensure that
they are resdily sccesribie to laboratory
employeea: and,

(iii} Employers sball ensure that
laboratory employees are apprised of
the hazsrds of the chemicals in thelr
workplaces in accordance with -
paragreph [h) of this section

{4) This section doee pot require
lebeling of the following chemicala:

(i) Any pesticde as such term is
defined 1o the Pederal Insecticide,
Fungicide, and Rodenticide Act {7 U.5.C.
136 ¢! seq.). wheo subject 1o the labeling
requirements of thet Act snd lebeling
reguiations Lssved under that Act by the
Environmensta] Protection Agency;

{il} Any food food sdditive, color
additive, drug, ar cosmetic. tncduding
meienials Inlended for use 88 ingredients
to such products [e g. Qevors and
tragrences). as such terms are defined In
the Federal Food Drug. and Cosmenic
Act {21 US.C 301 et seq ) and
regulstiona fssued under thet Act. when

UcC 002360

Lbey sre subject 1o the labeling
requirements of that Act snd labeling
regulations ssued under thet Act by the
Food snd Drug Administretion:

{iii} Any dletilled spirits (beverage
alcohols). wine, or malt beversge
{niended for nonindustrial use, as such
teros are delined in the Federal Alcohol
Administration Act (27 US.C. 201 et
seq.) and regulstions issued under thet
Act. when subject ta the labeling
requirements of that Act end labeling
regulations isaued under thet Act by the
Bureau of Aloohol, Tobacco, and
Firearms. and,

{iv} Any coneumet product or
hezardous substance as those terms sre
deflined in the Consumer Product Safety
Act {15 US.C 2051 at seq )} snd Feders!
Hazardous Substances Acl (35 US.C.
1283 ¢t seq ) respectively, when subject
to & consumer product safety standard
or labeling requirement of those Acts, or
regulations issued undes those Acts by
the Consumer Product Safety
Commission.

{5} This eection does not apply 1o

{i} Any hexsrdous waste as such term
is defined by the Solid Wasie Disposal
Act as amended by the Resource
Conservation and Recovery Act of 1976.
a8 gmended (¢2 U.S.C 8801 el seq ).
when subject to regulations issuved
under that Act by the Environmentes}
Protection Agency:

{11) Tobacco or tobscoa products;

{lii) Wood or wood products:

{iv] Arucles: and,

{v) Foads. drugs. or cosmetics
intended for persons! consumption by
eoployees while in the workplace.

{c) Definitions. “Article” weens a
wanufectrred item: {i) Which is formed
to & epecific shape or design during
manufacture: {ii} which has end uae
function(s) dependent in whole or In
part upoo its shape or design during end
ase; and (lii} which does not release. or
otherwise result in exposure 10, a
bszardous chemical under normal
conditions of use.

“Ascielant Secretary” means the
Assistant Secretary of Labor for
Occupstional Selety snd Heslth. U.S.
Department of Labor. or designee.

“Chemical” means any element,
chemical compound or mixture of
efements and/or compounds.

“Chemical manufacturer™ ceans an
employer (n SIC Codes 20 through 38
with a workplace where chemical(s) are
produced for use or distribution.

“Chemice! name™ means the scientific -
deoignation of o chemical ip sccordance
with the bomenclsture system
developed by the Intemational Union of
Pure and Applied Chem!lstry TUPAC) or
the Chemical Abstracts Service (CAS)
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rules of nomendclature, or & narnc which
will clearly identify the chemlcal fur the
purpose of oonducting ¢ hazard
evalustion

“Comburtible liquid™ meens any
liquid having s flashpoint at or above
100°F {37.8°C). but below Z00°F ($33°C).
excepl sny mixtwe having comgponents
with flashpoints of 200°F (93.3°C). or
higher, the total volumre of which meke
up 92 percent or wore of the total
volume of the mix'ure.

“Coounon oame” means any
designation or identificetion such ae
code bame. code number, rade name,
brend neme o1 genenic name used to
Identify & chemlical other then by Its -
chemicel name.

“Compressed gas™ means:

{i} A gos or mixture of gases having ln
& conlsiner, o sbsolute pressure
exceeding 60 pai 8t 70°F {21.1°C): or

(ii) A gas or miature of guses baving
in @ container, an sbsolute pressure
exceeding 104 pei at 130°F {54 4°C)
regardless of the pressuse at FO°F
{11°Clor

{Ui) A liquid beving ¢ vepor pressure
exceeding 40 psi at 100°F {37.8°C} as
determined by ASTM D-323-72

“Container” means sny bag. barrel
bottle. box. can. cylinder, drum. reaction
vessel storage tank, or the like thet
contsines » bezardous chemical. For
purposes of this section, pipes ot piping
systems sre not considerad to be
containers. .

“Desigrsted representative” means
any individisal or orysnization to whom
an employee gives wnitten suthoruzation
to excrcise such employee’s nights under
this section. A recognized or certified
collective bargetning agent shell be
treated sutomalically as & designated
representalive without regerd to written
employee authorizaticn

“Director™ means the Director, |
National Institute for Occupational
Salety and Health, U S. Department of
Health and Human Services, or
designee.

“Distributor™ means s business, other
than a chemical manufacturer or
tmporter. which supplies hezardous
chemicals to other distributors or o
manufacturing purchesers.

“Employee” meens o worker
employed by an eroployer in o
workplsce tn SIC Codes 20 through 39
who may be exposed to hazardous
chemicals under normal opernting
conditions or foreseeal.le emergencien,
lncluding. but not limited W production
workers, line supervisors. and repair or
maintenance personnel Office worken
gounds maintenance perronnel,
security personned or pon-resident

- manegement erx genevslly not included.

unless theis job performance routinely

ACL Doc 17288 - Page 60 of 232

lavolves potential exposure to
bazerdous chamicals

“Employer” means s person engeged
in & business within SIC Codes 20
through 39 where chemicals are either
nsed or are produced for use or
djstribrtion.

~Explorive” means s chemical that
caveen a sudden. almost instantaneous
reiease of pressure, gas, and best when
subjected to sudden sback, preesure. or
high tempersture.

“Exposure” o “exposed™ means that
an employee fa aubjected to & harardous
themical in the course 'of employment
through any route of entry (inhalation.
lngestion. skio contact or absorption,
etc ). and includes potentia! (e g
sccidental or possible) exposure.

“Flammable” means o chemical that
falle into vne of the following categories:

(i} "Aerosol Nammable” weans an
scrosol that, when tested by the method
described ip 18 CFR 150045, yields a
flame projection eaceeding 18 inches at
full valve opening, or & fleshback {a
flame extending back o the valve) al
apy degree of valve opecing

(1i} "Cas, fammable” meens.

{A) A gas that, st ambient
temperstiure and pressure, forms &
flamimable mixture with atr st s
concentration of thirteen {13) percent by
volume or less: or

(B) A gas that, at ambient tempersture
and pressure. forms s range of
flammesble mixtures with air wider than
twelve (12) percent by volume.
regardices of the lower limit:

(i} *Liquid. flemmable” means any
Liguid baving a Oashpoint below 100°F
{37.8°C). except any mixtare baving
components with Deshpoints of 200°F
{37.8°C) or higher, the tots] of which
make up 99 percent or more of the tou!
volume of the mixtare.

{iv) "Solid, flammable” mecans a wUd.
othes than a blasting agent or explosive
ar defined (n § 1910.100(a}. that is Hable
o cause fire through friction. ebsorplian
of meisture, spontaneous chemical
cbange. or retatned best from
manufacturing or processing, or which
can be Ignited resdily and whea ignited
burmns eo vigorously and persistenty as
to creste a serious bazard. A chemical
shall be considered 1o be a flammable
solid if, when tested by the wethod
described 1o 18 CFR 1500 44, 11 ignites
and buras with & self-sustained Dame at
8 rate grester than one-tenth of an Inch
per second along its major axfs.

“Flashpolnl” means the minimum
tempersture at which a Uquid gives off a
vapor o sufficient concentration o
tguite when tested as follows:

(1) Tagliabue Closed Tester {See
American Nastfona! Standard Method of
Teof for Flaeh Polnt by Tag Closed

UCC 002361
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Toster, 271241070 [ASTM D 86-70}) for
liquids with & viscoslty of less than 45
Ssybolt Universa! Seconds (SUS) st
100°F (37.6°C). that do not contafn
suspended solids and do ot have o
tendency o form & surface ﬁlm under
leat o

(i} Penaky-Martens Closed Tester {ace
American Nationa! Stendard Method of
Tes! for Flash Paint by Pensky-Martens
Closed Teater. Z11.7-1079 [ASTM D 93—
78}} lac liquids with & viscoelty equal to
or greater then 45 SUS « 100°F (37.8°C).
or that contain suspended solide, or that
bave s tendency to form a surface film
under test; or

{u!) Sctaflash Closed Tester (see
American National Standard Method of
Test for Flesh Point by Setaflash Closed
Tester (ASTM D 3278-78}).

Organic peroxides, which undergo

sutoaccelerating thermal decomporition
are excluded from any of the Nashpoint
determlnation methoda specified abeve.

“Forteceable emergency™ means any
potental ocowrence such s, but not
limited to. equipment failure. rupture ol
containers, or fsiJure of control
equipment which could result ip an
uncoatrolled release of a barardous
cherical into the workplace.

“Hazard waming™ means any words.
plcturss, symbols, or combination
thereof sppearing on s label or other
eppropriate form of warning which
convey the bazards of the chemical(s} in
the contelper{s).

“Haisrdous chemical™ means any
chemical which is & pbysical bazard or s
bealth bazard

“Health hezard™ means a chemical for
which there (s statistically significant
evidence based on at least one study
oooducted in sccordance with
established scientific principles thaet
acute of chronic health effects may
occuws in exposed employees. The term
“health barard” incddudes chemicals
which are carcinogens. toxic or highly
toxic agents, reproductive toxins,
irritants, corrosives. sensitizers,
hepatotoxins, nephrotoxins,
newrofoxina. agents which act on the
bematopoletic system. and ageats which
daoage the lungs. skin, eyes, or mucous
membranes. Appendix A provides
further definitions and explanstions of
the scope of bealth bazards covered by
this aecUon, and Appendix B describes
the criteria 1o be used to determine
whether or not a chemical is to be
considered bazardons for purposes of
this standard.

“Identity™ meens any chemical or
common name which (s indicated oo the
material safety date sbeet [MSDS) for
the chemjcal The identity used shaf
permil cross-references 1o be made
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swang e required list of hazardous
chemicale. the label and the MSDS.

“lmnediate use” moans that the
harerdous chemical will be under the
conirol of and used only by the person
who translers it brom & lebeled
covlaines snd only witkin the work shift
In which Ut §s transferred -

“Importer™ means the first business
with employees within the Customs
Territory of the Unjted Swates which
recelves hazardous chemicals produced
ip otker countries for the purpose of
supplying them to distributors or
manufecturing purchssers within the
United States.

“Lebel” means any wnitten printed, or
graphic meterial displeyed on or affixed
to conteiners of hazardous chemijcals.

“Manufacturing purcheser” means an
employer with & workplace classified in
SIC Codes 20 through 38 who purcheses
& hazardous chemica! for uwse within thal
workpince.

“Material safety dota sheet (MSDS)”
mesns writien or printed matenial
concerning a hazardous chemical which
is prepared in saccordance with
paragreph (g} of this section

“Mixture " means any combination of
two or mcre chemicals if the
combination is not. bn whole o1 in part,
Uie resuit of 8 chemical reaction.

“Organtc peroxade” means sn organic
cotmpound that contains the bivalent O
O-structure and whizh may be
considered 1o be » struciured denve'ive
of hydrogen peroxide where one ot both
of the hydrogen etoms has been
replaced by an organic radical.

“Oxidizer™ means a chemical other
than s blasting agent or explosive a»
defined in § 1010.109(a}. that tnitiates or
promoles combustion in other materials,
thereby causing fire erther of ftself or
through the relesse of oxygen or other
gases.

*Physicel hozard” means s chemical
for which there (s scientifically valid
evidence that it is a combustible liguid.

" 8 compressed gas. explosive, flammable,

an organic peroxide. an oxidizer,
pyrophoric. unstable {reactive) or water-
reacbve.

“Produce™ means to manufscture,
process. formulete, or repackage

“"Pyrophoric™ mesns & chemycs) that
will ignite spontepeously (n atr st o
temperature of 130° F {54.4° C} or below.

“Responmble party” means someone
who cap provide addivonal information
on the hsrardous chemlics! and
epproprisie emergency procedures, 1f
neceeery.

“Specific chemucal Sdentity” means

¢ chemical nume. Chemical Abstracts
service (CAS) Reglstry Number, or sny
olber information that reveals the
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preciss chemical designiation of the
substance

“Trede secret” weans any
confidential formule, pattem, procoss.
device, Infurmation or compilstion of
tnformatior. fincluZing chemical name or
other ynigue chemicsl identfier) that is
used io an empioyer's business. end thet

"gives the employer en opportunity to

oblain an sdvantage over competitors
who do pot know or use it

“Unstalle {reactive}” means
chemical which Lo the pure stale. or as
produced or ransported. will vigorously
polymerize, decompose, condense. or
wil] become self-reactive under
conditious of shocks pressure or
tempersture,

“Usc™ tnrans to pachage, handle,
teact. o ransfer.

“VWster-reacive” means a chemica!l
that reacts with weter lo release s gos
thal is either flamunable or prescots &
bealth harard

“Wecrk area” means & room or defined
space in & workplace where hazardous
chemicals are produced or wsed. and
where employees are present

“Workplece™ means an establishment
at one geographical locetion containing
ane of more work areas.

(d) Hozord determinction. {3)
Chemical manufacturers and importers
shall evaluate chemicals produced In
their warkpleces o7 imported by them to
determine if they ure hazardous.
Employers are not required 1o evaluste
chemicals unless they choose not to rely
on the evaluslion perdormed by the
chewmical manufscturer or importer for
the chemical to satisfy this requirement.

{2} Chemica! manufecturers. importers
of employers evalusting chermucals shall
identify and coneider the availabie
scientific evidence concerning such
barards. For heelth bazerds, evidence
which {s statistically significant and
which is based oo al least one positive
study conducted in sccordance with
estabbiabed scieatific prindpies is
considered to be sufficient to establish a
hazardous effect if the results of the
study meet the definitions of bealth
harards io this section Appendix A
shall be consulted for the scope of
bealth bazards covered. and Appendix B
shall be coneulted for the criteria to be
foliowed with rsspect to the
completeness of the svalustion, and the
dsata 1o be reported.

{3) The cthemical manufacturer,
imporier ar employer evalusting
chemicale sball treat the following
sources s establishing that the
chemicals livted tn them are bazardous.

{1} 28 CFR Part 1910, Subpart Z. Texic
end Hazardous Substances,
Occupstional Safety and Health
Administretion {OSHAY. or,

UCC 002362

(1} Threshold Limit Valves for
Chemical Substonces and Physical
Agents in the Work Enviraament,
American Conference of Covernmentsl
Industris! Hyglenists {ACGIH) (Iatest
edition).

The cherulcal manufacturer, importer, or
employer Is atill responsible for
evaluating the bezards associated with
the chemicals in these source Jiste in
accordence with the requirements of the
standard

{4] Chemical manufacturers, importers
and employers evaluating chemicals
whall treat the following souwrces as
establishing that a chemicsl is »
carcinogen ot patential carcinogen for
bazard communication purposes:

{i) National Toxicology Program
{NTP). Annuo! Report on Carcinogens
(latest edition);

{ii) Lnternational Ageacy far Reseerch
on Cancer (LARC) AMonographs {iatest
editions) or

(ili) 28 CFR Part 1910, Subpart Z.
Taoxic end Hazardous Subatances, -
Occupational Safety and Health
Administration

Note —The Registry of Toxic Effacts of
Chemical Substances published by the
Nationa! lasttute for Ocoupational Safety
and Health indicates whether s cherucel hae
beee found by NTP or LARC to be & potenual
carcinogen

{9 The chemicsl msnufacturer,
imposter or employer shall determine
the baxards of mixtures o'{ chemicals as
follows:

{i) ! & mixture bas been tested as o
wbole 1o determine its harards, the
results of such tealing shall be vaed 10
determine whether the mixture is
hazardoua;

fii) If & mixture hae Dot been tested as
& whole 1o determine whether the
mixture is s benlth hazard, the mixture
shall be assumed to preseat the same
health barards as do the components
which comprise ane percent (by weight
or volume) or greater of the mixture,
excep! that the mixture shall be
assumed (o present & cardnogenic
harard If it contains a component in
oconcentrations of 0.1 percent or greater
which is considered to be & carcinogen
under parngraph {d){4) of this section:

{13} ¥ « mixture bae not been tesied as
a whole to determine whether the
mixture to & physical barard the
chemical manufacturer, imporier, or
swmployer may use whatever
scientifically valid dats le avallable to
svaluste the physical barsrd potentiat
of the mixture; and

(iv) if the employer bas evidence 1o
indicate that a component present in the
mixture lo concentretions of fess then
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one peroent {or in the case of
carcinogeng, less than 0.1 percant) could
be relessed in vonzentrstions which
would excesd an established OSIHA
permiesible axposurs limit or ACGIH
Threshold Limit Value. or could present
a bealth berard Lo employess in those
concentratons. the mlxture o'.all be
assumed to presert the same bazard

{8} Chemica! oenufscturers,
Lmporters. or emj:!oyers evslusting
chersice!s shali describe in wriung the
procedurcs they use to determiine the
hazards of de chemical they eveluale.
The wnitlenr procedes are 12 be made
svailshle, upos request, 1o employecs,
their designated representalives, the
Assistant Secretary and the Director,
The wrillen descriplion may be
tncorporated into the wrillen bazard
communication progran required under
ps-sgraph (e} of bis seclion.

(e) Written harcrd communication
progrom (V) Esspleyers aball develop
and unplement @ written barard
communication program for their
workplaces which st least describes
bow the criteria specified io paregraphs
th. (g) srd{h) of this section for istels
snd othe: {urme of warning. material
ssfety dota sheels. and employee
(nfarmestion and baining wll be met,
end which slaa includes the following.

(i} A liet of the bazardous chemicals
known to be present nsing an identity
thet i referenced oa the sppropriate
metena! safety data sheet (the st may
be compried far the workplace as a
who'e or for ind:vidua! work srees):

{)) The methods the employer will nse
to inform employees of the bazards of
non-rovtine taska ([or example, the
cleaning of resctar vessels), and the
bezards ansociated with chemicals
watsined (n unfebeied pipes in their
wotk sreas: and.

(iu) The methods the employer will
use 10 inform any contracior enployers
with emmployees working in the
employer’s workplasce of the hazardous
chemicals their employees may be
expored lo while performing their work,
ang any suggestions for appropriate
profeclive mrasures

(2] The eropioyer may rely oo an
exieung hezard communication program
to comply with thesr requirements.
provided that it meels the cntena
esteblished in tha paragreph (e}

(3} The ermployrr shall make the
wnitien harard comounication progrum
aveiiable. upon request 1o employees.
herr designated representatives, the
Assistent Secrelary end 1be Director, In
asccordence wilb the requirements of 29
ORI aNe ) .

{N) Lobein and ciher forme of warniag.
(1) The chemical marufecturer, Unporter.
or distributor aheli ersure that each

ocoalsiner of hersrdaus chemicals T
les the worl plezs s labeled. tagged
o¢ mar} ed with the following

tnfocms Yon:

(i) Kdentity of tbe barardous

clemice o}k
(i} Appropnete harard ncn\lﬁc: and

{ii} Name and address of the chemical
manufscturer, impotter, of other
responsible party.

{2} Chemical manu/acturers.
tmporters, or distibulors shall ensure
tha! each container of bazerdous -
chemicals lesving the workplace s
labeled tagged. of marked in .
sccordance with this section in e
menner which does not conflic! with the
requirecents of the Hezardous
Materials Transportation Act (18 US.C.
1601 et #eg.} snd regulstions asued
under that Act by the Department of
Trensporiation.

(3) U the barardous chemical ie
reguleted by OSHA in & subelance-
specific health standsrd, the chemical
menulscturer, importer. distributor or
employer ehall ensure that the lebels or
otber lorme of warning used are in

- accordance with the requirements of

thet stendurd.

[4) Excep? a3 provided in peragraphe
(H)ts) ané {1)18) he employer sball
ensure tha! each container of harardous
chemicsls in the workplace Is lsbeled,
tagged. or merked with the following
tnformetion:

{i) 1dentty of the hezeardous
chemicai’s) conlained therein: and

(i} Appropriate bazard wamnings.

{5) The employer tay use signs,
plecards, process shecta, batch tickets,
operatis.g procedures. or other such
writlen materials (o lieu of affining
labels (o individual stationary process
containers, as long as the slternative
method identSes the containers to
which It is spplicable and conveys the
information required by paregreph (fj(4)
of this section to be on a lsbel The
written materials shall be readily
scoessible to the employees in their
work area throughou! each work shift

{8) The employer is pot required to
label portable contsiners into which
bazardous chemicals are translerred
trom labeled contsiners, and which are
intended only for the immedisie use of
the employee who performs the tranafe;.

{7} The ermployer shall pot remove or
delace existing labels on Incoming
cootainers of hezardous chemicals,
unless the conteiner Is immedistely
marked with the required information

(8) The employer shall ensure that
labels or other forms of wuming are
legible. 1o English. and promineatly
displayed oo the contalner, or resdily
svaisbic Lo the work ares throughout
sach work shift Exployers baving
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tmployees who spesh otber langueges
may sdd the lnformation In thel:
langusge 10 the materia! presented. o
long as the Information Is presented in
English as well. .

{9} Tbe chemica! manulscturer,
Importer, distributor or employet need
nof affix new labels to comply with this
section if exisling lobels alresdy convey
the required information

(g) AMoteriof safety data sheets. (1)

. Chemicsl manufacturess and imporiers

shall obtain or develop & materiel safety
dste shee! for each hazardous chemical
they produce or tmport Employers shall
have s material safety data sheet lor
esch harardous chemical which they
use.

{2) Each meterial safety data shee!
shall be in English and shall contsin at
least the following informstion:

(1] The identity used on the label, and.
except as provided for in paragrapb [f)
of this section on trade secrels;

(A} If the bazerdous chemical ls o
single substance, its chemics! and
common name(s).

(B} {f the bazardous chemicalli o
mixture which bas beeo testéd as n
whole to determine its-barards, the
cheruce! and comsson name(s) of the
fngredients which contribute to these
known bazards. and the common
oame(s] of the mixture itself; or,

[C) U the bazerdous chemical in a
mixture which bas not been tested as @
whole:

{/} The chemica! anid common namels}
of all ingredients which have been
determined to be heelth haxards. and
which comprise 1% or grester of the
compeonition except that chemicals
Identified es carcinogene under
paragraph {d}{4) of this section shall be
bsted if the concentrations are 0.1% or
geater, and

(2} The chemical and common nsme(s)
of all ingredients which bave been
determined to presesnt a physical hazard
when presect in be mixture:

(ii) Physica) and chemical
characteristics of the hazardous
chemical {such as vapor pressure, flash
point}. .

{3i) The physical bazards of the
bazardous chemical. Including the
potental for fire. exploaion. and
reactivity,

{iv) The beelth hazards of the
bearardous chemical including signs and
symptoms of exposure, sod sny medicael
conditions which are generslly
recognized as being aggravsied by
sxposure to the chemical;

(v) The primery route{e} of entry;

{vs) The OSHA permissible exposure
Iimit ACCIH Threshold Limit Value,
and any cther exposure hmit vsed or
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recoremended by the chemacal
manufacluser, bniporer, or employer
preparing the molarial salety dals sheel
where availabi,

(vii]) Whether the hsrardous cheaiical
i3 luted in the Natiat:al Toxicology
Program {NTP, Asoual Repont on
Carcinopers (isiael ediicn) or bas been
for 41~ il carcinogen in the
Lir.neu.ne - geuty lor Kessarch on
Cancret (AR ) Mounogruphs {latest
edioca;, or by OSHLA,

{vib) Any georraliy appheable
precautions for sufe bancdling sad use
which € e kvown W the chemical
manuflactuwrer, Loporier o employer
prepaning the wateria! ssfety data shecet,

. ¥

including sppropriate hygienic practlices.

proteclive measwes during repair and
meintenance of contamineled
equipment end procedures for elean-up
of spitis and leads.

(1x) Ary grnerally apphcable contol
messures which are known t. the
chemical manulacturer, importer or
employer prepanng the matenal safety
dats sheet auch sr appropriate
engineering controls. warf practices. or
personal prolective equipment:

(x) Eraergency and first atid
procedures.

(xt] The date of preparation of the
malecial safety date sheet or the last
charge fo it arnd

(xis] The name address and telephone
cumber of the chrmice! manufacturer.
imponer emplayes or other responsihle
par’y prepenng o dietnbuting the
metenal safety dets sheet, who car
provide additions! information oa the
hazardous chemical and eppropriete
emerpency procedures. U neoessary.

{3} If oo relevent informatiorn is found
for any given category on the materis!
safcty dala sheet the chemical
manulacturer. importer ot employer
prepanng the matesial safely data sheet
shali mert il o incscate that no
apphcable tnformation wae found

(4} Where complex pustures have
similar hazards snd conteots {i.e the
chemical ingredients are cesentislly the
same, bul the specific composition
vasies from mixture to mixhue). the
chemical menufucturer, importer or
employer may prepare onc material
safety data aheet 10 apply o sll of these
similar mixtures.

{5) The chemical manufacturer,
importer or gmployer prepering the
materia! safery data shee! shaii ansure
that the informmetion recorded szcurstely
reflects the socnUfic evidenoe used In
making the harard determination If the
chemical manufecturer, importes or ™
employer becornes oewly sware of any
sigrulicant (nforma oo reganding the
bazards of & chemical o ways o
profect against ths bazerds this new

ACL Doc 17288 - Page 63 of 232

triotmetion shall be added (o the
malerial salety dete shoet within three
eicnthe If the chemicn! is 00l carrently
beirng produced or imported the
chemicel manulscturer o Lnporter shall
add the Information o the meterial
ssfety data sheel before the cheavcal s
introduced inio the workplace sgain

{6} Chemical manufectusers or
importers shall ensure that distributors
end manulscturing purchssery of
kezardsus chemicals are provided an
seppropriste materiaf salely data sheet
with their {ritiel shipment and with the
first ahipment after ¢ tnaterisl safety
data sheet 1s opdated. The chemics!
manulecturer or importer shall efther
provide material sefety dats sheety with
the shipped containers or send them to
the menufacturing purcheses prior tc or
ot the time of the shipment 1f the
matenal safety dota shee! ie not
provided with the shiproeaot the
manwacturing purcheser shall obiain
one from the chemice! moanufectures,
tmporter, ot distributor es soon as
posaibdle. ) -

{7) Dastributors shall ensure that
material safety dota sheets. and ypdated
Informatira. are provided o other
distributors and menufsctiuting
purchasers of harardous chemicals

(8) The employer shall maictan
copice of the required matens! salety
data sheets for each hazardous chemucal
in the workplace, and shall ecsure that
they sre readily accessible dunng esct
work shift o emiployees when they »re
in their work areae).

(9} Material safety dete stcets may be
kept in any form. Induding vpersting
procedures, and may be desgned W
cover groups of bezardous chemicals tn
a work area where It may be moce
sppropriaie to address the bazards of o
process rether thas individuel
barardous chemicals. Howeves. the
employer shall ensure that in ali cases
the required information is providad for
each bazerdous chemical and is resduy
sccesstble during esch work shuft to
employecs when they sre {8 their work
areafs}. .

{10} Material salety dets abeets shall
also be made resdily available. upon

. request to designated representalives

end to the Assistant Secretary. in
sccordance with the requirements of 29
CFR 1710.20(e} The Dursclor abalf aiso
be given sccess 10 watenad safety date
sheels in the same manaer.

{b) Employee informotion ans
training. Employers shsll provide
employees with informatian and trelrung
on bazardous chemicals to thewr work
srca ot the tme of their (nftia)
sseignment and whenever a new bazard
ls introduced Into thelr work ares

UCC 002364

(1} Information. Employ eev chall be
informed of.

(i) The requiremants of this section:

{ii) Any operstions in their work area
where hazardous chemicels sre present;
and,

{ill) The location end svailability of
the written harard conununication
progrem. including the required list(s} of
barardous chemicsls, end msterial
salety dete sheels required by this
secltion

(2} Treining. Employee taining shall
tncddude ot least:

(i) Methods and observations that
msy be used to detect the presence or
release of s hazardous chemical In the
work ares {such s monitoring
conducied by the employer, continuous
wmorstoring devices. visval appearance
or odor of hazardous chemicals when
be:ng relessed. etc.):

{1i} The physica! and health havards of
the chemicals in the work area.

bii} The measures employees can tahe
te protec! themselves from these
hszards. including apecific procedures
the employer has Implemented to
proiect employees from exposure to
hazerdous chemicals, such es
epiropriste work practices, emergency
procedures. and personal protective
equipment to the used. and.

(1v} The dewila of tie hazard
communication prograwm developed by
the employer, including an explanation
of the labeling systers and the matenial
salely data sheel and how employees
cac obisin and use the appropriate
barsrd wlormation

{i) Trode secreis. (1} The chemical
manulacturer importer ofr employer may
withhold the specific chemical identty,
including the chemicsl name and other
speafic identificauon of a barerdous
chemical, from the msterial safety date -
sheel provided that:

(i) The clain that the information
withheld is s trade secret can be
supported.

(ivj information coniained in the
material safely dats sheel conceming
the properues and effects of the
bazardous chemical is disclosed,

(in] The material safety data eheet
tndicates the! the specific chemical
identily is being withheld as s rade
secret, and.

(iv) The specfic chemical identity fs
mede available to bealth professionasla,
i scoordance wilh the applicable
provisiors of thie pasagraph.

{2, Where a treating physician or
nurse determines that » medice!
emergency exiats and the epecific
cheorical idennity of 2 hazardous
chemical ta necessary for emergency or
first-aid reatment, the chemical
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secre* status cac bie mede and the
recessary prolections wan be
implemented

(13} Nothing in this perwgraph shall be
construed oe requiring the disclorure
under any circumsianc.es of process or
percenteage of mixtue lnformation which
' ia Uade secret.

G) EHective dotes Employers shall be
in complisnce wath this section within
e fulloming time perinds:

{1) Chenaral menufacturers and
importers shel label contalners of
hozardous chemicals leaving theis
workplaces and provide material aslety
date sheets with initiel shipments by
Noveober 25. 16885,

(2) Distributors shall be in complisoce
with all previsions of Lus section
erpliceble 15 them by November 28,
1963 _

13) Lmployers shall be in compliance
with slt provisions of this section by
May 25 1946, incJuding initial baining
for ¢! current eroployees.

Appeadis A 1o | 1910 1200—Health
Hazard Definftioos (Mandatory}

Although esfety barsrds related to the
physical characteristics of 8 chemical
can be cbjectively defined in fermy of
tesUng requuvements (e.g. Bammability),
hea!t hazard definitions are len

~- precise and more subjeclive. Health
haza:ds iney cause measurable changes
ir the bty —euch o3 decreased
primonery fuaction These changes are
genezelly vidicnted by the occurrence of
sigs 8nd symptoms in the exposed
empicyres—such es shortness of bresth,
8 non ricssurehle, subjective feeling
Empluyees exgposed to such hezards
mus! be epprised of both the change in
body function and the signe and
symptoms that may occur ta signal thet
clange

The determinatioo of occupational
heelth barards (s complicaled by the
fact the! many of the effscls or olgne and
8) Mplods occur commonly Ln non-
occupetlionally exposed populations, #o
that effects of exposure are difficult to
seperate from normally occurring
fliresses. Occastlonally, a substance
causes an eflect that s rerely seen in the
population st large, such se
sngicearcomas cavsed by viny! chlonde
exposure. thus tnaking It easier to
ascertain thal the occupational exposure
wus the primary causative [actor. More
ofien. however, the effects are common
such #e lung cancer. The situatica is
further comphcated by the {act thet
recds chemicals have nof been
siequetely teated 1o determine their
health hezard potential, and date do pot
exisf to substantiste these sffects.

There have beeo many attewmpts to
categonre effects and to define them in
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variout ways Generally, the terms
“acute” ant “chron;: T are wand to
delineete beiween eflecis on Lhe basls
of sevrnty or durebon “Acule” effocts
yeuelly occur rapidly as s result of
stort-lezmn expsvres. and ace of short
duraficr. "Clicnic” effects gonerally

occur et o resnlt of long-term exposure,

and art of leng duretion

The scute eflects referred 10 most
frequenty sre those defined by the
Amencen National Standards lnettute
(ANSI) star.dard for Precavtionary
Labeiing of Hezardous Industria!
Cherrucals {2129, 1-182—{mtation,
corrostvity, sensitization and lethal
dose Al.ough these nre important
bealth efects, they do oot adequately
cover the tenaiderabie range of acute
eflects which may occ: e » result of
occupalionsl exposure, such as, for
exmmpit. DArcos:s.

Similarly. tbe termn chronic effect b

often vsed 1o coves oaly carcinogenicaty.
terstlogeniaty and mutepenicity. These

eflects sre ohvisae & concern in the

workpiace, but again, de not adequately

cove! the area of chronic effects,
excluding for example. blood
dyscrenar [such &3 anemua), chrooic
tronihite and liver atrophy.

The goal of defirung precisely. in

mestursble termie, every possible bealth

effect that mey occur in the workplace

as ¢ result of cher.ical exposures cannot
reahistically be accomplished This does
pot riegate the need for employees to be

inforrued of ®uch effecta and protected
from thew

Appendix B. which fe also mandsiory.
outlines the princi;ies and proced ures of

hazard aesessment
For purpcses ol tiis section any
chemicals which mer! any of the

following definitions. es determined by

the criteria set forth in Appendix B are
heslth harards

1 Carcinogen A chemical is
considered to be @ carcinogen

{a) H has been evaluated by the
Internationa! Agency for Research on
Cancer IARC). and found to be o
carcinogen or potental corcinogen: or

{t1 1016 listed a5 & carcinogen o1
potennal carcinogen tn the Annue/

Repost on Carcinogens published by the

Netional Toxicology Program (NTP)
{latee: edition} or.

{c) i de reguisted by OSHA es o
carcinogen

2 Corroaive: A chemical that causes
visible destruction of, or Ureversible

slierations in. bving neeue by chemica!

scton o! the site of contact For

exsmple. s cherrical is cunsidered to be

corosive I when 1ested on the intact
abin of albino rabbits by the method
dasyibed dy the U.S Department of

Part 173, 1§ destroys or changes
trreversibly the structure of the tissue ot
the aite of contact {ollowing an exposure
period of four hours This term shall nol
reler 10 sction on inanimate surfaces

S Highly tonic A chemical falling
within any of the following categories:

{e} A cheaical that bas 2 median
tethal dose {LIk.) of 50 milligrams or
less per kilogrem of body welght when
administered orally 1o albino rats
weighing between 200 and 300 grams
csch.

{t:] A chemical that has e median
Jetbu! dose [LDw) of 200 milligramas or
lens per Rilogram of body weight when
adnunistered by continuous contact for
24 hovrs [of bees 1 death occurs within
24 hours} with the bere skin of albino
rebbits weghing belween two and three
klograms esch.

{c] A chemical that bas a median
letha! concentration (L) in sir of 200
parts per myllion by volume or Jess of
gas of vapor, or 2 mill:grams per Liter or
less of s’ fume. or dusl. when
adrinstered by continuous inhalation
for one bour (or less if death ocours
within one bLour} 10 albino rets weighing
between 20C and 30C grams each

4 Irritant A chemical, which (s not
corrasive. but which causes a reversible
inflammatory eflect oo Living tissue by
chemical action et the nite of contact. A
checusalis & skir Uritant {f. when tested
on the inte7t shin of albino rebbits by
the metods of 18 CFR 1500 41 for fous
bours expusure o1 by other appropriate
technigues, it results tn an empirical
scove of five or more. A chemical is an
eye Umitant if 30 determined under the

. procedure Lsted in 18 CFR 150042 or
othe: approp nete technlques.

6. Sensitizer: A chemical thet causes a
subsiential proportion of exposed
pesple or animals to develop an allergic
reaclion L normal tissue after repeated
exprsuse o the chemical.

8 Toxsc. A ckemical [alling within any
of the following categonies:

[a) A chensical that bes @ median
lethe! duse [1.DW) of more than 50
tilligremz per kilogram but not more
than S00 rmulligrams per kilogram ol
body weight when sadministered orally
to altina raty weighing batween 200 and
300 grume each

(b} A chemical that has s mmedian
lethal dose (L) of more than 200
milligtams per kilogram but not more
ther. 1.000 milligrems per kilogram of
body weight when sdmlnistered by
continucus contact for 24 hours {or Jess
if dea:h ocours within 24 hourv) with the
bare shin of aibino rabbits weighing
between two end three kilograms sach.

{c) A chercical that has 2 median

Transportation in Appendiz A to 88 CFR  lethe!l concentration {LC s} ln alr of
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menufsctursr, lmporte. or eczployer
shall Immed ctely discdose the spedific
cemlcal (dentity of & treade secrei
chendcal to that treating physician or
‘nurve. regerdieas of he exislence of o
written statement of need o1 2
confideptiality agrecmzat Te o emical
wapufscturer, lmportes, oc employer
way requlre a writter stetement of need
and confidentiality agrvreweat. in
sccordence with the provisions of
paragrapba {{] (3) and (4] of tus section,
Bt 00N #¥ Circumslances permit.

(3} br noc-emergency situations. s
chemical menufacturer, imporier, or

* employer sball. upon request discloss &

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard...

specific chemtical Identity, ciberwise
permitied to Le withheld uader
paregreph [i)(1) of this eection to
heslth professiona! [ie. physician
nduatris! bygicnist toxicologist or
epidemiologisl) providing medical or
other occupationsi bealth services w
exposed eruployee(s) if

{i] the reques( is 1 writing

{ii} The request describes writh
ressonable detail one or more of the
foliowing occupstional bealth needs far
the Information

{A) To asaces the bazards of the
chemicals Lo which employees will be
exposed:

{B) To conduct o7 sseess sempling of
the wordplace atmosphere to delermune
ewployee exporioe levels:

{C) To conduct pre-assignment or
penodic medical surveiliance of
exposed employees.

(D] To provide medical trestment to
exposed employees. .

(E} To select or ssscas appropnate
personal protectve equipment for
expuscd employees.

(F] To desig: or sessss engineening
controls or ather protectve measures for
exposed employees, and.

{C) To conduct studies to delennine -
the bealth effects of exposure.

(W] The request explains i deteil
why the disclosure of the specific
chemical idertity is essentis) aed that,
in liey thereof. the disciosuwre of the
following laformation would not enable
the health professional to provide the
occupstonal bealth services described
{n pareagraph {ii) of this section.

{A) The properiies snd effects of the
chemical

(B) Measures [or controthing warkers’
expoeure 10 the chemycal:

[C} Methods of wonitoriag and
wnelyzing worker exposure to the
chemical: and,

(D} Metbods of hagnosing and
tresting harmful exposures to the
chemical:

(iv] The request Includes o descripbon
of the procedures to be wed Lo maintain

ACL Doc 17288 - Page 65 of 232

the confidentiallty of the dsdosed
Iformation and.

{v} The healh profeasional and the
employer or coorecior of the health
profesaionsl’s services {le. downstroum
employer. labor crganization ar
ipasvidual eniployes), agree Lo » wrifien
conlidentisli'y agreemen! that the heslth
profeesionst will notues the tade secre!
{nforzation for agy purpose other than
the health needs) asseried and agres
not to release the informaion under any
circumsiancrs other thaen 1o OSHA. as
provided In pasegruph (1)(6] of this
section. excep! as suthorized by the
lermy of the agreenient or by the
chemicel manufactures, Luparty, or
ewployer.

(4} The confidentiality agreement
suthorized by paragreph (if3)v) of this
eection:

{)} May restnict the use of the
Information 1o the bealth purposes
Indicated in the wnitten slstenent of
veed:

(i) May provide for appropriate lega)
remedies in the event of & breach of the
sgreement, including stipuleBos of &
ressonable pre-estimste of likely
damages; and.

(i') Mey not incddude requirements for
the posting of & penalty bood

{5) Nothing in this stanidard is meant
to preclude the perties from pursuing
nop-contractual rexic Zies 1o the extent
peraitied by law.

{6} If the Lealth professjons! receiving
the tade secret (nformation decides that
there is & need 1o disclose it to OSHA,
the chemica! manufaciurer, importer, o
employer who provided the information
shall be informed by e health
professional pries (o, or at the saue ime
as, such disclosure. .

{7} If the chemScal manafs churer.
importer, of empluyes denies a written
reques! for daclosure of & specific
chemical identity. the densal must

[i} Be provaded to the bealth
profesricoal withir. thirty deys of the
request: .

{ii} Be in writing:

{iii} Include evidence to support the
claim thst the specific cherical identity
is » rade secrrt

{iv] State the specific reasons why e

feques! is being derued: and,

(v) Explein in detail how alternstive
informetion may satsfy the specific
tedicel or occupstional bealth need
withau! revealirg the specific chemica!
$dentiny

{8} The hea!th professional whose
request for informeLon (s dented under
pasagrapb {1)/3] of this section msy refer
the request and the writien denlal of the
request to OSHA for consideralion.

{9) When & bealth prolessional refars
the denid 0 OSHA under paragraph

UCC 002366

(1}{8} of this mection, OSHA shall
cooeider the evidence to delermine If:

{i} The chemicel msnufacturer,
iroporter, or scmployer has supparted the
deim thet the specific chemical Mentty
is & trsde secret

(ti) The bealtt professional has
supported the cleim that there (s &
medical of occupstional beaith need for
the infonnation: and.

{ifi) The health professional has
demonstreted adequate means Lo
protect the confidentiality.

{10) (i) f OSHA determines thet the
specific cherical identity requested
ander paragreph (i)(3) of this section ie
pot a bona fide trede secrel or that [t ia
» tade secret but the requesting heaslth
professional has 8 legitimate medical or
occupational health need for the
informsation, has executed s writlen
confidentielity agreement, and has
shown adequete means to protect the
confidentiality of the information. the
chemical manufscturer, importer, or
employer will be subject to citation by
OSHA.

[} If & chemical manulacturer, .
{mporter. or employer demonstreles o
OSHA that the execution of &
confidentislity agreement would not
provide sufhicient protection egainst the
potenus) barn from the unauthorized
disclosure of & trade secret specific
cbemica)l identity, the Assislan?
Secretary mey issuz such orders or
{mpose such sdditional limitations or
conditions upon the disclosure of the
requested chemical informeuon as may
be appropriate to assure that the
occupational bealth services are
provided without an undue rel of harm
1o the chemical manufacture(, importer.
ar employer.

(11) Y, following the lssusnce of &
distion and any protective orders. the
chemical manufacturer, importer, or
etployer contivues to withhald the
information. the malter is referrable 10
the Occupstional Safety and Health
Review Commission for enforcement of
the dtation ln accordance with
Commission rules, the Administrative
Law Judge may review the citatioo and
supporting documentalion in comerv or
iesur appropriale protective ordera.

{12} Notwithslanding the exwstence of
& trade secret cleim, & chemical
manufscturer, troporter, or employes
shsll. upor request, disclose to the
Assistant Secretary any information
which this section requires the chemical
wmenuwfacturer, importer. or employer to
meke availeble. Where there ts o trade
seuret clsim. such claim sbell be made
Do later than at the time the Informatian
is provided to the Aselstant Secretary so
that suiteble determinations of trade
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more than 200 paris per milboo bul nol
more than 2000 parte per rillion by
volurne of gas or vepor, or more then
two milligrams per liter bul not more
than 20 milligrems per liter of mist,
Fome. or dust. when edmimistered by
continuous fnbalstion for one heur {or
less if death ocours within one howr] 1o
slbinc rets weighing between 200 and
300 grams sach.

?. Targel organ effecty Tue lollowing

la & Lrgrt organ categoriretion of effects
which mey occur, including exemples of
signe end symptens end chemicak
whuck Lave been found W oeare auch
effects. These exsmples ore presented 1o
Hiuvetrete the renge and diversity of
eflects and herarde lound in the

wors plazz, and the brosad scope
employcms wus! consider tn this ares,
but sre pa' tntended ta be all-inclusive.
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Apgrendix B 1o € 19001200~ Harzard
Determination (Mandastory)

The quahity of ¢ hazard
communication program w hanely
dependent upon the adequacy end
sccuracy of the hazard determination.
The bazard deferminstion requirement
of this standerd is performance-
orienled Chemical macufscturer,
importers. and employers evslusting
chemicals sre not required to follow any
specific methods for determrnirg
hazsrds, but they muat be able 1o
demonstrate that they huve sdcquetely
ascertained the hazards of the chemicals
produced or imported 1n sccordance
with the critenis vet forth in this
Appendix.

Hazerd eveluation is & process which
relies heavily on the professions!
judgment of the evelueator, paruculerdy
in the ares of chronic hazsrds. The
performance-orentation of the bazard
determoinalion does disunish the duty of
the cherucal menufacturer. imposter or
employer to conduct & thorough
evaluation examining a!l relevant detae
and producing s scientifically defennible
evaluation. For purposes ¢f this
viandard. the fellowing cotena shall be
veed in making harerd determinazions
thet mee! the reguurements of this
standard

1. Carvinogenicity: As described in
parsgraph (d}{4] and Appendix A of this
seclion, 8 detesmination by the Nationa
T oxicology Progracy, the Infiernations’
Agency Jor Research on Cancer, or
OSHA that a chemical is & carcinogen or
pawntal carcinogen will be considered

" oondusive evidence lor purposes of this

scclon.

Z Human doto. Wheve avsileble,
epidemiological studies and csse repor':
of adveree health effecta shall be
considered in the eveluation

3. Animol dota: Human evidence of
beatih eflects in exposed populations is
generally not available for the majority
of chemicalds producad or vsed in the
workplace. Therefore, the available
results of toxicological testing in anima)
popwations shall be used to predict the
health effects that may be experienced
by exposed workers. In particular, the
definitons of aertein scute barards refer
1o epecific animal testing results {ace
Appendix A}

4. Adequacy and reporiing of dota:
The resclis of any studies which are
designed end conducied sccording to
established scientific pringples. and
which report atatistically significant
canclusions regsrding e bealth offects
of & chemica!, shall be o ®fliclen! basis
for a hazerd determination and reported
on any materinl safety dots abeet. The

UCC 002367

chemical manufscturer, importer, or
emplayer may afso report the results of
oihes scientifically valid studies which
tend to refule the findings of hazard.

Appendix € to § 19081299 ——Infonuation
Sources {Advisory)

The following is u list of svailable
date sources which the chemical
manufacturer, importer. or employer
may wish to consult lo evalusie the
bezards of chemicals they produce or
import:

-~ Any informetion in their own company
files euch as toxicity testing results or iliness
esperience of company eoployees.

— Any mformstion oblsined from the
evpplier of the cheomical much as material
ssfrty data sheets or product salely bulletins

— Any pertinent information ot tained from
the foliowang source hist [latest sditons
should be used):

Condrnsed Chemicol Dictionary
Van Nostuand Reinhald Co., 335 Wesl 50th
Steet. New York, NY 10020
The Merchk index An Encyctopedio of |
Chemicals and Drygs
Merch and Company. Inc. 126 £ Lincoln
Avenue. Rehway, N} 07063
IARC Munogrophs on the Evoluaiion of the
Cortinogenic Risk of Chemicols to Moan
Ceneva Warld Health Organizstion,
Intemaebonal Agency for Research on
Cancer. 10721977, (Multivolume workh).
4% Steridas Streel, Albany, New York
Induairia’ Hygiene and Taxicolagy. by F. A.
Poury
jobn Wiley & Sons. Inc_ New York. NY
(Five volumes) '
Cl.nien! Yoxicslogy of Commercial Products

Cleason. Goseehn and Hodge

Cosoret cnd Dowll's Toxicology: The Bassc
Scrence of Foisons
Deull. Kissssen and Amdw, Maomillan
Publishing Co. lne. New York, NY
Indhustrrs! Toxscology, by Alrce Homilion enc
Hormet L Hercy

Pul iist.ing Sciences Croup. the . Actoan MA
Tosicoioxy of the Eye. by W. Morton Croal

Charles C Thomas, 301-327 East Lawrence

Avenue, Spnrgheld IL
Recognition of Health Horarde in industry
william A Burgess. John Wiley and Sons,
605 Third Avenve, New York. NY 10158
Chemical Harards of the Workploce
Nick H Procier and James P. Hughes | P
Lipincot Company. 8 Winchester
Tertace, New York, NY 10022
Haondbook of Chemistry and Physics
Ctervical Rubber Company, 18001
Crenwood Parkway. Cieveland. OM
“128
Thresheld Limit Valuet for Chemicol
Suvbstances and Physical Agents in tre
Worhroom Environment with intended
Changes
American Conference of Covernmental
industne! Hygieniss. 8300 Clenwey
Avenve Bidg D-8 Cwcinnati, OH «821°

Note —The following documents are on
sale by the Supenniendest of Documenta.
US Covernment Printing Office.
Washington. D.C 20432
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Occvpotionol Health Culdelinee ACPICOLA
NIOSH/OBHA (NMIOSH PLb No #1123 BIO5IS PREVITWTS
AIOSH/OSHA Pocket Cuide to Chemicul CA CONDINSATES
Hrxorh LEAP (O
NIOSH Pub No m8-210 DFUC INTORMATION

Regisery of Toxic Effects 0f Cremicol . M) LARS
Subatonces [Z48SN &
US Department of Heal'h and Huosso N
Services. Publc Health Service, Centes POLLUTYON AUSTRACTS

for Disease Cootrul Nationa! [nstiute for SCEN{E CITATION ONDEX
Gesupetional Sefely snd Health (NIOSH &SLE

S\ . ¢ ~——

{ Pub Mo mo-1C07) Lockhee d—DIALOC. Lock heed Misviles &
: The Indestne! Envinvarent—iu Evoluativs: Spsce Commpany lne  P.O Box 44481,
ond Contral San Francisco, CA #4184
. US Depurimen? of Health snd Humer ACPITOLA '
Servates, Putilic Heatth Service. Cerier BI(YSIS PREY W7 2-PRESENT

fo: Disease Control. Netions! tnetlvte for BIOSIS PREV. 1906-7)
Occupations! Safery and Hea'lth (NIOSH CA CONNENSATES 100-N
Pub No 74117} © CA SEARCH 1872-70

Aiscellonaous Documnents —Ne bonal
Institute for Ocoupa Looal Satery and

[,

OTEMNAME

Health

) Critens fur 8 vecommended standard FOOD SCIINCE 8 TECH AHSTR.
© t Ounupations] Baposure 10 S POODS ADLIBRA

2 Special Harad Reviews 5:7.3715- PHARMACEUTICAL ABSTR

3 Occunations! Hassrd Assssament

¢ Current Inteingence Bullotins POLLUTION ABSTRACTS

SCISEARCH ITT8-RESENT
SCISEAFCH 107677
S5 CURPENT PESEARCH

— e

' Biblogrephm Dats BAsec

y Service Prosoder and Frie Name SDL—OFBIT. SOC Search Sernce.

: Bibhographic Revieva Services (BPS). Deparoent No. 2230 Pasvdeca CA
Corporstion Pail. Bidg 702 Scotie. New o108
York 12302 AGRICOLA
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CA SEARTIM 1977 PRESENT

CONFLRENCE PAPCRS INDi X

MOCODES

BIOSIS/BIO0eTy

CASST/CASI VS

CAST?Y

OHPMIYEX

CONFERENCE

ENVIROLINE

LABOF.DOC

NTIS

POLLUTION

SSIE

hemical lnformstion Sysicm ((AS). Chemical

lnformetion Systerma Inc. 7218 Yorke
Rosed Baltmore, MD 21212

Btructure 8 Nomeclature Search System

Acute Torlcity (RTECS] )

Clinice! Tonicology of Commertie}
Products

O and Hazardous Meterials Techpical
Awsiotence Dalg System

Nstior.s! Library of Medicine, Depsrtment of

Health and Human Setvices, Public
Health Service. Nstions! Instiiutes of
Health, Bethesda. MD 20209

Toxicology Dats Bank {TDB)

MEDLIN

TOXUINY

R Dux &3-3137 Fuad 17-10-43 843 am|
Sa_LA0 COOE 4 W28 -at
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A4 ATTACHMENT |
KAZARDOUS CHEMICAL CULASSIFICATION GUILE (FOF USE I COMPLYING VITH OSHA HAZARD

COMMUNICPTION STANDAFD, 29 CFR 15:0.1700)

SQURCE®
SUPSTANCE/PROCERS OSHA ACGIH NIP 1ARC

Acelalidehyde X K
Acetic sci1d X X
pcetic enhydride X x
Aceton~ X X
Acclonitirile - X X
2- Acetyleminofiucrene X
Rcetylene X
2-tcetlylerinelivorene X
Atetylene cicthloricde, see 1, 2-Bichloroethylene

X Y.

Atelylene tetlrebromides
Acetyleslicylic scid {Asprind X
Acrclein X
Actyiemjde X X
Acrylic acid X
Acrylonitrile X
ACriamycin
aAfletozine X X
Avdrin
Allyl elcohod
Aily1l chlioride
Ailyl slycidyl ether (AGE)
Allyl propyl dicuifice
elpha-slurina
Aluminum

Mcrel & oride

Pyro powders

welding fumee R

Soluble eslte

Alkyle (NOO)
Z-Arinoenthraquinons
v-Aminoerctoluene
4-Aminobiphenyl, see 4-Aminodiphenyl
A-Aminodiphenyl
Z-/minoethanol, sees Ethenolamine
l1-Amino-2-rmethylenthreguinone
Z-Amipopyridine
-Amifo-S{5-nitro-2-furyi)-1,3,4-thisdiezole
3-Amino 1, 2, 4-triszole, see Amitcole ..
Aritrole
Amemonaie
drmonjum chloride fume
Arconjure sulfamate {Armsle)
D-Amyl ecelets
EeCc-Amyl ecetete

> =

Moo

DE D B M MO D

PR I VIV V)

Vrepared £y {nesices Section Commitiee 1 ocore
haticnzl Safety Council
Moy, 1654 y
’ h UCC 002369
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HAZARDOUS CHFMICAL CLASSIFICAIION GUIDE (FOR USE IN COHPLYING WITH OSHA HAZARD

COMKUNICATICH STANDARD, 29 CFK 1510,1200)

souRcE"

SUBCTANCE/PROCESS OSHA ACCIH NTP 1ARC

Aniline & hemologues
Anitidine (o-,p-isomere}
o-Anisidine '
o-Anisidine hydrochlcride x
Antimony & compounds, sg Sh . X
Antimony triovxide
Hendling and use, 8& Sb
Production
ANTIU (alphes nephthyl thioures)
Aremite €
Argon
Acsenic & soluble compounde, es Ax
brsenic trioxide procuclion
Areslne
Atbestos, elso sce MINFFAL DUSTS, page 22 X
Asphelt (petrcleum) fumer
Atrezine
Auremine manufecture
Azeserine
Arirpbosmethyl {Gulthkion®) ' b 4
Barium, soludle tompcunde, as Ba
BCNU (bischloroelhyl rnitccsouree)
Benomyl
Benz{elenthrecene
Benzene
Benzidine
p-Benzogquinone, see Guinoce ‘
Benzo(b)flucrantherne
Benzo{alpyrenns
Benzoyl peroxide
Benzotcichloride
Benzyl chloride
Benzyl violet 4B
Beryllivm and beryllium compounds
Biphenyl, see Diphenyl
Bismuth tellucide
Se-doped
Borstes, tetre, socdium salte,
Anhydrous

Decashydreate
Pentahydrate

Boron oxide X
Boron tribcomide
Boron triflucride X

>
> >

bl - B

>t
> X M S e N

DM MM M M

¢ 00010

UCC 002370
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HAZARDOUS CHEMICAL CLASSIFICATION GUIDE {FOR USE IN COHPLYINC WITH OSHA KA7ZARD

COMMUNICATION STANDARD, 279 CFR ]1910.1200)

) SOURCE™

_ SUBSTANCE/PROTESS ] OSHA ACGIH _ NIP 1ARC

X
X X
X

Bromecil
Bromin=
Bromine pentesfluoride
Bromochloromethane, see Chlorobromomethane
Bromaform N
1,3-Butadiene
Butene
Bulanethiol, see Butyl mercsptaen
2-Butsnone, see Methyl ethyY ketone (MFK)
2-Butoxyethanol {Butyl Cellosolve)
n-Butyl acelate
sec-Butyl scetlelr
tect-Butyl scetate
Butyl scrylst=
n-Butyl slcohol
sec-Butyl alcohol
tert-Butyl elcohol
Butylamine
tert-B8utyl chromete, &6 CrO3
n-Butyl glycidyl ether (BGE)
~“-Butyl lactate
Jutyl mercaptsn (Butanethiol}
alpha-sec-Butyiphenol
p-tect-Butyltoluezne
bete-Butycrolectoene
Cadmiun Dust & selts, as C&
Cadmtum CThleorice
Cedmium oxidr
Fur=, &5 Cd
Productinon
Cedmium galfste
Cadmium sulfide
Celcium carbenste/mardle
Cslciuo chromste
Celcium cysnsmide
Celcium hydrozxide
Celcium oxide
Calcium silicnte
Camphor., synthetic
Csprolectam
Dust
Yepor
Captafnl
Cepltan

oo b
>

> XM M M N
bl BB B B B T B B B B S R,

»
>
>

>
Ealita b,

>t

>
4 54 ¢ DX 4 D

) ’ 00010

UucC 002371

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard... Published by AsbestosClaims.Law
ACL Doc 17288 - Page 70 of 232 asbestosclaims.law/library/17288/70


https://asbestosclaims.law/library/17288/70

ng&gpgng.rugnlrbL CLARGIPICATION OUILP (POR URF IN COMPLYING WITH OSHA HAZARD

COMMURICATION SIANDAPD, 29 CFR 2910.120Q)

SQURCE*"
SUBSTANCE/PROCESS OSHA ACGIH NTP 1ARC

Cerbaryl (Sevin®) X X
Carbofuran X
Carbon black X X
Cerbon dioxide X X
Cerben disulfide “ X X
Carbon monczide X X
Cerbon tetrabromide X
Carbon tetrachloride X X X X
Carbenyl chloride, see Phosgene
Cerbonyl fluoride X
Cstechol {(Pyrocstechol) X
CCNU {1-(2-Chloroethyl)-3cylcohexyl-l-nitrosoures) X
Cellulose (paper fiber) X
Cesium hydroxide X
Chlorembucit ) ¢ X
Chlordane X X
Chlerdecone, see Kepcne®
Chlorinated cemphene X X X X
Chlorineted diphenyl oride X X
Chlorine — X X

- Chlorine cioxide X X
Chlorine trif{luocide X X .
Chlornsphszine X
Chloroscetaldehydr X X
alphe-Chlorcacetophenone {Phenacyl chloride) X X
Chloroscetyl chloride X
Chlorobenzene (Monochlocrobenzene) - X . X
o-Chlorobenzylidene mslononitrile (OCTBE) X X
Ghlorobromomethane {(Bromochloromethane) X x

i 2-Chlocto-1.3-butadine, sce B-Chloroprene
Chlorodifluoromethane X
1-Chloro, 7. 3-epory-propane, see Epichlorohydrin
- 2-Chlorcethenol, see Ethylene chlorohydcin
N. N-bis (2-chloroethyl)-2Z-naphthylamine, see Chlornapharine
Chloroethylene, see Vinyl chloride
Chloroform (trichloromethene) X X X X
bie-Chloromethyl ether x X x X
Chloromethyl methyl ether, techaical grede - X X X
1-Chloro-l-nitropropane X X
Chloropentefluoroethene X
4-Chloro-o-phenylenediamine X
Chloropicrin (nitrotrichloromethane) ) ¢ X
B-Chloroprene (2-chloro-1,3-butedicne) X X
c-Chlorostyrene . X
) 00010
UCC 002372
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HAZARDOUS CHFMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYINC WITH OSHA HKAZARD

COMMUNICATION STANDARD, 29 CfR 19]0.1200)

SUBSTANCE/PROCESS

SQURCE*

QSHA

ACCIH NTP J1ARC

o-Chlcrotoluene

2-Chlero-6-(trichloromethyl) pyridine, see Nitrapyrin

Chlocpycifos
Chromic ecid and chromstex
Chromite ore processing (Chcomate),
Chromium Metal
Chromium (II) compounds, as Cr
Chromium (IIl) compounds, as Cr
Chromium (V!) compounds, ss Cr
Veter goluble
Certsin water insoluble
Chromyl chloride
Chryeene
Citrus Red No. ?
Clopidol
Cozl dust, see MINERAL DUSTS, page 22
Coel ter pitch velsatiles

(es benzene soluble fractioas; senthracene,
BeP, phensnthrene, accidine, chrysene,

Cobalt, &s Co metal, dust & fume
Ccbelt cartonyl, as Co
Cobalt hydrocecrbonyl, as Co

- Coke oven emissions

ACL Doc 17288 - Page 72 of 232

Ccpper

Fume

Durts & mists, ac Cu
Cotton dust, rasw
Crag® herbicide
p-~Ccesidine
Cresol, all isomeres
Crctoneldehyde
Ccufomete
Cumene
Cupfercon .
Cyensmide
Cyanides, as CN
Cysanogen
Cyenogen chloride
Cycesin
Cycloherane
Cyclohexanol
Cyclohezsnone
Cyclohesrene
Cyclohexylamine

UCC 002373
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HATARDOUS CHEMICAL CLASSIFICATION CUIDE (FOR USE [N COMPLYING WITH OSHA HAZARD

COHMMUNICATION STANDARD, 29 CFR 1910.1200)

SQURCE®

SUBSTANCE/PROCESS OSHA ACGTH NIP 1ARC

o-Chlorotoluene ) X
2-Chloro-6-(trichloromethyl) pyctidine, see Nitcepyrin
Chlorpyrifos

Chromic acid and chromates

Chromite ore processing (Chcomate), at Cr

Chromium Hetal
Chromium (I1I) compounds, es Cr
Chromium (III) compounds, «s Cr
Chromium (VI) compounds, as Cr
Water soluble
Certesin weater insoluble
Chromyl chloride
Chrysene
Citrus Red No. 2 X
Clopidol
Coal dust, see MINERAL DUSTS, page 22
Coel ter pitch volatiles
tes benzene soluble fcactions: anthrecene,
BaP, phenanthrene, saccidine, chrysene, pyrene)
Cobalt. as Co metal, dust & fume X
Cobalt cerbonyl, as Co
Cobelt hydrocerbonyl, as Co
- Coke oven emissions
Copp=r
Fume
Ducts & mists, as Cu
Cotton dust, rew .
Creg® herbicide
p-Cresidine
Cresol,- all isomeree
Crotonaldehyd~
Crufomatle
Cumene
Cupferron _ X
Cyeanemide
Cyanides, ss CN
Cyanogen
Cyanogen chloride N
Cycasin
Cyclohexane
Cyclohexsnol
Cyclohexanone
Cyclohexene
Cyclohexylamine
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KAZARDOUS CHEMICAL CLASSIFJCATION GUIDE (FOR USE IN COHPLYING WITH OSHA KAZARD

y ON 0.1700

SOQURCE*

SUBSTANCE/PROCESS OSHA ACGIH NTP T1ARC

Cyclonite X
X X

Cyclopentadiene
Cyclopentsne X
Cyclophosphamide X X
Cyhexatin

2.4-D

DDT (Dichlcrodiphenyltrichloroetheane)

bDpve

Dacarbezine

Deunomycin

Deceborane

Demeton®

Discetone slcohol (4-hydroxy~4 methyl-Z-pentenone)
N . N'-Diecelylbeazidine

Z,4-Disminocanisole sulfete
4.,4°-Diaminodiphenyl ether
l1.2-Diaminocethane, sece Ethylenediamine
?2.4-Dieminotoluene

Diezinon

Disazomethene -

Dibenz (a.h} accidine

Dibenz (a.j) scridine

Dibent (s.h) anthracene

TH-Dibento (c,g) carbazole

Dibenzo (e.e) pyrene

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

" Diborane
1.2 Didromo-3-Chloropropane . X X

1.2-Dibromoethane, sce Ethylene dibromide
2-N-Dibutylaminoethenol

Dibutyl phosphate

Dibutyl phthelete

Dichloroscetylene

o-Dichlorobenzene

p-Dichlorobsnrene

3.3°-Dichlorobenzidine (and its salts)
3,3"-Dichloro-4 ,4'~diaminodipheny] ether
Dichlorodifluoromethene
1,3-Dichloro-5,5-dimethyl hydantoin X
1.1-Dichloroethane (Ethylidene chloride) X
1,2-Dichloroethane, sce Ethylepe dichloride
1,1-Dichloroethylene, see Vinylidene chloride
1.2-Dichloroethylene (Acetylene dichloride)
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HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE 1IN COMPLYING WITH OSHA MAZARD

COMMUNICATION STANDARD, 29 CFR 1910.1200)

SQURCE®
SUBSIANCE/PROCESS QOSHA ACGIH NTP 1ARC
Dichloroethyl ether X X
Dichlorofluoromethane X
Dichloromethane, see Kethylene chlocide
Dichloromonofluoromethane X
1,1-Dichloro-1-nitroethens X X
1,2-Dichloropropane, sece Propylene dichloride
Dichloropropene X
2,2-Dichloropropionic ecid X
Dichlorotetrsfluoroethane X X
Dichlorvos X
Dicrectophes X
Dicyclopentadiene X
Dicvclopentsdienyl iron X
Dieldrin X X
Diepoxybutsane ' X X
Diethenololemine X
Diethylamine X X
Diethylaminoethsnol X X
Diethylene triemine X
N Dieth:;l ether, see Ethyl ether
Di (Z-ethylhexyl) phthalate K X
1.2-Diethylhydrszrine ) X
Diethyl ketone X
Diethyl phthalate X
Diethylstilbestrol X X
Diethyl svifeate . X
Difluorodibromomethsne . X X
Diglycidyl ether (DGE} X X
Dihydroxybenzene, eee Hydroguinone
Dihydrosefrole X
Diisobutyl ketone (2,6-Dimethyl-4-heptanone) X X
Diisopropylamine X X
3. 3'-Dimethoxybenzidine (o-Disnisidine? X X
Dimethoxymethane, see Methylal
Dimethyl ecetamide X X
Dimethylamine X X
p-Dimethylaminoszobenzene ‘ } 4 X X
Dimethylaminobenzene, see Xylidene
trans-2 ((Dimethylcmina)metbyliminoI-S-l?-(S-nitro-?-furyl)vinyll-
1,3,4-03xe8diszole X
Dimethyleniline (N, N-Dimethylaniline) X x
Dimethylbenzene, see Xylene
3.3'-Dimethylbenzidine (o-Tolidine) X X
Dimethyl cecbemyl chloride X X X
Dimcthyl—l.Z—dibromo—Z-dichlorotthyl phosphete,
See Keled (Dibrom)
7 00010
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HAZARDOUS CHEHMICAL CLASSIFJCATJON GUIDE (FOR USE JN COMPLYINC WITH OSHA HAZARD

COMMUNICATION STANDAR c ©.1200

_SOURCE™

SUBSTANCE/PROCESS OSHA ACGIH NTP TARC

Dimethylformemide X b 4

2,6-Dimethyl-4-heptanone, see Diisobutyl ketone
1,1-Dimethylhydrazine
1,2-Dimethylhydrazine " X
Dimethylphthalate X
Dimethyl sulfate
Dinitolmide (3,%-Dinitro-o-toluemijde)
Dinitrobenzene (oll isomecs)
Dinitro-o-cresol
3,5-Dinitro~o~toluamide, see Dinitolmide
Dinitrotoluene
1.4~Dioxane, tech. grade (Diethylene dioxide)
Dicxsthion
Diphenyl (Bipheayl)
Piphenylemine
Diphenylmethane dijisocyenste,
See Methylene bisphenyl isocyanste {(HDI)
Dipropylene glycol methyl ether
Dipropyl ketone
Digqust : -
Direct Black 38 b 4 x
Direct Blue 6 ' X
Di-sec, octyl phthelete
{Di-2-ethylhexylphthelete)
Disulficam
Disulfoton N
2.6-Ditert. butyl-p-cresol
Diucon
Divinyl bentene
Erery )
Endosuifeaen
Endrin b ¢
Epichlocrohydrin (1-Chloro,2,3-epoxy-propane)
EPN
1,2-Epoxypropene, see Propylene oxide
2,3-Epoxy-1-propanol, see Glycidol
Ethene
Ethanethiol, see Ethyl mercaptan
Ethanolamine (2-Aminoethanol)
Ethinyloestrediol
Ethion
2-Ethoxyethanol (Glycol monoethyl ether)
Z-Ethcayethyl acetste (cellosolve ascetate)
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HAZARDOUS CHEHICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITK OSHA_HAZARD

OMMUN]CATION STAND 910.1200)

SOURCE*®

SHBSTANCE/PRQCESS QSHA ACGIH KIP TARC

Ethyl scetate

Ethyl acrylate

Ethyl slcohol (Ethenol)

Ethylamine

Ethyl smyl ketone (5-methyl-3-heptancne?}
Ethyl benzene

Ethyl bromide

Ethyl butyl ketone (3-heptanone),

ELthyl chloride

Ethylene .
Ethylene chlotohydrin (2 Chlorcoethanol}

Ethylenedismine (1.2 Disminoethanel
Ethylene dibromide (1,2 Dibromoethane)
Ethylene dichloride (1,2 Dichloroethane)
Ethyiene glycol
Perticuleate
Vapor
Ethylene glycol dinitrste ands/or Nitroglycerin
Ethylene glycol methyl ether acetate,
see 2-Methoxyethyl acetate
Ethyiene oxide
' Ethyleneimine
Ethylene thiourea | S X
Ethyl ether (Diethyl ether}
Ethyl formete
Ethylidene chloride, 6ee 1,1-Dichloroethane
Etkylidene norbornene .
Bthyl mercapten (Ethanethlol)}
Ethyl methsnesulfonste
N-Ethylmorpholine
Ethyl silicete
Pensuvlfothion
Fenthion
Fecbam
Ferrovanedium dust
Fibrous gless dust (Gless, f{ibrous or dust)
Fluorides, as F
Fluorine
Fluorotrichlocomethane,
see Irichlorofluoromethane
Fonofos
Formaldehyde
Formeldehyde gasa
Formamide
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BAZARDOUS CHFMICAL CLASSIFICATION GUIDE (FOR USE IK COMPLYING WITH OSHA HAZARD

0.1200

SOURCE®*

SUBSTANCE/PROCESS OSHA ACCTH NTP TARC

Formic acid X X
2-(2-Formylhydcezinol-4~{S5-nitro-2-furyllthiazole X
Furfural X
Fucfuryl slcohol
Cactoline
Germanium tetcehydride
Glasg, fibrous or dust, cee Fibrous glass dust
Glutearaldehyde
Glycerin mist
Glycideldehyde X
Glycidol (2,3-Epoxy-l-propenol) X X
Clycol monoethyl ether, see 2-Ethoxyethanol
Graphite (Netursl), see MINERAL DUSTS, pege 22
Grephite (Synthetic)
Cuthlon®, see Azinphosmethyl
Gypsum )
Hafnium X ) S
Helium X

~ . Hemetite undecrground mining X
Hepteachlor .
Heptene (n-Heptane)
2-Heptanone, see Methyl n-emyl ketone
J-Heptenone, see Ethyl butyl ketone
Hexachlorobenzene X X

Hezachlorobutediene
Hexachlocrocyclohezane ijsomers . X

'+ Hezschlerocyclopentadiene
Hexachlorcethene
Hexschloronophthalene b ¢
Hexsfluoroacetone
Hexamethyl phosphoramide
Hexsne (n-Hexane)

Other isomers
2-Hexanone, see Methyl n-butyl ketone
Hexone, see Methyl isobutyl ketone
cec~Hexyl acetate
Herylene glycol
Hydratine '
Hydrerine sulfate B
Hydrazobenzene X
Hydcogen
Hydrogeneted terphenyls
Hydrogen bromide
Hydrogen chloride

Mo M e

bl

=

L BB B B RV ]

* o

bl I I

10 00010

UCC 002379

Published by AsbestosClaims.Law

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard...
asbestosclaims.law/library/17288/78

ACL Doc 17288 - Page 78 of 232


https://asbestosclaims.law/library/17288/78

HAZAFDOUS CHEXICAL CLASSIFICATION CUIDE (FOR USE IN COMPLYINC WITH OSMA HA7.ARD

COYMUN]CATION STAWDARD, 29 CFR 19]10.1200)

SOURCE™=

SUBSTANCE/PROCESS OSHA ACGIHK NTP 14PC

Hydrogen cysnide
Hydrogen fluoride, ac F
Hydrogen petozide
Hydrogen selenide, as Se
Hydrogen sulfide
Hydrogquinone (Dihydroxybenzene) .
4-Hydroxy-&4-methyl-?-pentenone,
ece Discetone elcohol
2-Hydroxypropyl acrylste
Indene ’ X
Indeno (1,2-¢d8) pyrene X
Indeno (1,2,3-¢d) pyreane X
Indium & compounds, es Tn
Incet (nuisence) dust, see MINLERAL DUSTS, pege 22
Iodine
Jodoform
Iron dextren complex X X
Iron oxide fume (Fe,03), uE Fe
lron pentecarbonyl, as Fe
Iron selts, toluble, a6 Fe
- Iecemyl escetele
‘ lsoemyl elcohol
ITsobutyl acetele
Tcobutyl alcohol
Isooctyl alcohol
Isophororne
lsophorone diitocysnate .

lsopropoayethano)
rlsopropyl acetste
leopropyl slcohal
leopropylamine

Manufecture (strong-acid process)
K-leopropyleniline
Isopropyl ether
Isopropyl glycidyl ether (IGE)
Isosafrole X
Keolin
Kepone® (Chlordecone!) X X
Ketene > S X
Lasioczrpine
Lead, inorg., dusts & fumes, as Ph
Leed acetate
Leod arsenste. es Pb3(As0,) 2

Lead chromate, o5 Cr
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HAZARDOUS CHEMICAL CLASSIFJCATION GUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD

COMMUNICATIQN STANDARD, 29 CFR 1910.]1200)

SQURCE™®
SUBSTANCE/PROCESS OSHA ACGIH NTP J1ARC

Leed phosphate . X X
Lead subeceleate X
Limestone X
Lindane x X X
Lithium hydcide - X X
L.P.C. (Liquified petroleum gss) R X
Hagnesite X
Fegnesium oxide fume X X
Malathion X X
Meleic snhydride X X
Mengenese, a5 Hn: Dust & compounds X X

Fume X X
Mengenese cyclopentadienyl tricarbonyl, ss Mn X
Mangenese tetroxide X
Ksrble/calcium carbonete X
Melphalen X X
Mercury, as Hg: Alkyl compounds X X

A1l forms except elkyl: Vepor X X

Atyl & inorgenic compounds X K
Merphelan 3 - X
Mesityl oxide X X
Mestreanol X
Methacrylic scid ) 4 '
Ketheane X
Hethonethiol, eee Methyl mercepten
Methomyl , - X
Methoxsalen with vitre-violet A therspy (PUVA 4 X
Methozxychlor ¢ X
2-Methoiyethanol, see Methyl cellosolve
Z-Methozxyethyl scetate (Ethylene glycol methyl

ether scetate) X
&-Mcthoxyphenol X
Methyl scetete X K
Methyl acetylene (propyne) X X
Methyl acetylene-propadiene mixture {(MAPP) X X
Methyl ecrylate X X
Kelhylscrylonitrile X
Methylesl (Dimethoxymethane) - X
Methyl elcokol (methanol) X X
Mcthylenmine X X
Methyl amyl alcohol, see Methyl isobutyl cerbinol
Hethyl n-amyl ketone (Z-Heptenone) X X
N-Hethyl eniline X
7-Hethylezicidine X
Mcthylaezcaiymethanol snd its scelete X

12 00010
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HAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD

COMMUNICATION STANDARD, 79 CFR _1910.1200)

SQURCE®

SUBSTANCE/PROCESS OSHA ACCINR NTP TARC

X

Methyl bromide
X

Methyl n-butyl ketone (Z-Hexunone)

Methyl cellosolve (Z-Melhoxyethenol?

Methyl cellosolve acetste

Methyl chloride

Mcthyl chloromethyl ether

Methyl chloroform

Methyl 2-cysnoscrylate .

Methylcyclohexsane

Methylcyclohexanol

o-Methylcyclohezeanone

Methylcyclopentedienyl mangancse tricacbonyl, ss Mn

Methy]l demeton

Hethylene bisphenyl isocysnate (HDI) X
(Diphenyl methsne diisocysnate)

Methylene chloride (Dichloromethane)

4.4 -Hethylene bis {(2-chlorocaniline} (MOCA)

Methylene bis (4-cyclohexylisocyenste)

4,4'-Methylene bis (N.N-dimethyl) bentenemine

4,4'-Methylene bis (Z-methylaniline)

4, 4-Methylene dieniline

Methyl ethyl ketone (MEK) (2-Butanone)

Hethyl ethyl ketone peroxide

Methyl formate

S-Methyl-3-heptenone, see Ethyl amyl kelone

Methyl hydcerine

Methyl iodide .

Methyl ieosmyl ketone

Methyl isobutyl carbinol (Methyl amyl alcohol} X

Methyl i1sobutyl ketone {MIBK) {(Hexone) X

Methyl isocyanate

Kethyl isopropyl ketone

Methyl merceptan (Methsnethioll

Methyl methecrylate

Hethyl methanesulfonate X

2-Fethyl-l-nitroanthrequjnone (of uncertein purity) X

N-Methyl-N'-nitro-N-nitrosozuanidine .

Methyl perathion

Methyl propyl ketone, see 2-Pentenone

Methyl silicate

8-Methyl styrene

Hethylthiocuracil ‘X

Hetronidezole X

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

COMMUNICATION STANDARD, 29 CFR 1910.1200)

SOURCE*
SUBSTANCE/PROCESS OSHA ACCIH NTP LARC
Michler's ketone ’ : b4
Kicex X X
Hitomycin C _ X
Molybdenum, as Mo Scluble compounds X X
Insoluble compounds K X
Monocrotaline X
Monocrotophos 8
Monomethyl sniline X
Monomethyl hydrszine X
Morpholine X X
S-(Morpholinomethyl)-3{(5- n)\ro(urfuryl1denc)am\nol 2-oxezolidinone X
Musterd ges, see Nitropen musterd
Nefenopin X
Keled (Dimethyl-1.2-dibromo-2-dichloroethyl phosphate) X
Nephthe (cosl tar) X
Nephthalene X X
elphe-Naphthylemine X X
B-Naphthylamine X X X
~ Neon X
Nickel -
Hetal X ) 3 X
Soluble compounds, as Ki X X X \
Nickel carbonyl, as Ni X X
Nickel subsulfide X
Nickel sulfide roasting, fume & dust, as Ni ) b 4
Nicotine . X X
Niridszole . X
bxtrcpyrln {2-Chloro-6-(trichloromethyl)pyridine) X
Nitric scid X x
b 4 X

Nitcic oxide
Nitrilotriacetic acid
S-Nitroscenaphthene X

p-Nitromniline X X
5-Nitco-o-anisidine X
Nitrobenzene X X
4-Nitrobiphenyl X
p-Nitrochlorobenzene . X X
4-Nitrodiphenyl X
Nitroethane X X

X

¥itrofen
1-[¢(5-Nitcofurfurylidene)emino)-2-imidazolidinone X

K-[4-(S-Nitro-2-furyl)-2- thxlzolyl)ecetam\dc
Nitrogen dioxijde
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SUBSTANCE/PROCESS

QSHA

ACGIH NP 1ARC

Nitrogen trifluoride

Nitrogen musterd snd Nitrogen mustsrd N- oxxde
Nilroglycecin (NG)
Nitromethene
1-Nitropropens
Z-Nitropropsne
N-Nitrosodi-n-butylamine
N-Njtrosodiethsnolamine
N-Nitrosodlethylemine .
N-Kitrosodimethylamine (d)methylnllrosoam:ne)
p-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
N-Nitroso-N-ethylurea
N-Nitrosomethylethylemine
N-Nitroso-N-methylurea
N-Nitroso-K-methylurethene
N-Nitrosomethylvinylemine

N-Nitrosomorpholine

K-Nitrosonornicotine

N-Nitcosopiperidine

N-Nitcosopyrrolidine

N-Nitrosossrcosine

Nitrotoluene

Nitrotrichloromethene, see Chlotopicrin
Nonsane

Norethisterone

Octachloronsphthslene

Octeane _
Oestradiol-17B

Oestrone

Cil mist, mineral

0il orange SS

Osmium tetroxide, as Os

Oxelic acid

Oxygen difluoride

Oxymetholone

Otrone
Penfuren S (Pihydroxymethylfucatrizine)

Peraffin wax fume

Paraquate. respirable sizes

Parathion

Particulete polycyclic srometic hydrocacbdons
(PPAH), see Cosl tar pitch volstiles
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RAZARDOUS CHEMICAL CLASSIFICATION GUIDE (FOR USE N COMPLYING WITH OSMA HAZARD

COMMUNICATION STANDARD, 29 CFR 1910.1200)

SOURCE™

SUBSTANCE/PROCESS OSHA ACGIH NTP T1ARC

Pentaborane
Pentechloronephthelene
Pentechlorophenol
Pentserythritol
Pentane
2-Pertanone (Methyl propyl ketone}
Perchloroethylene
Pecchloromethyl mercapten
Perchloryl fluoride
Petroleum distillastes (naphthal
Phenacetin X X
Phenszopyredine and its hydrochloride x X
Phenol
Phenothietine
Phenoxybenzamine and its hydrochloride X
N-Phenyl-beta-naphthyleamine
p-Phenylene diamine
_ Phenyl ether, vapar
~- Phenyl ether-biphenyl mizture, vspor
Fhenylethylene, see Styrene, monomer
Phenyl glycidyl ether (PGE)
Phenylhydrazine
Phenyl mercaptan
Fhenylphosphine
Phenytoin and its eodium sslt X
Phorste
Phosdrin, see Mevinphos®
Phosgene (cerbonyl chloride)
Fhosphine
Phosphoric scid
Phosphorus (yellow)
Phosphorus oxychloride
Phosphorus pentschloride
Phosphorus pentssulfide
Phosphorus trichloride
Phthelic anhydride
m-Phthelodinitrile
Piclocrem
Picrcic acid
Pindone
Piperazine dihydrochloride
2-Pivalyl-l, 3-indsndione, see Pindone (Pivel®)
Plester of Peris
Pletinum
Metel
Scluble salts, a5 Pt

~ x

'
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HAZARDOUS CHFMICAL CLASSIFICATJON CUIDE (FOR USE IN COMPLYING WITH OSHA HAZARD

COMMUNICATION STANDARD, 29 CFR }910.1200) )

SOURCEA
SUBSTANCE/PROCESS OSHA ACGJH NTP 1ARC
Polybromineted biphenyls (PRB's} X
Polychlorinated biphenyls (PCB's) X X X X
Polytetrafluoroethylene decomposition products X
Poncesu MX X
Poncesu 3R X
Potsssium hydroxide b X
Procerbsrine and its hydrochloride K X
Progestecone X
Propene X X
1.3-Propsne sultone X X
Propargyl slcohol X
B-Propioleclone x X X X
Propionic scid X
Propoxur X
n-Propyl scetste L3 X
Propyl elcohol X X
n-Propyl nitrate X X
Propylene X
Pcopylene dichlocide (1,2 Dichlorcpropane) X X
Propylene glycol dinitrate X
Propylene glycol monomethyl ether - X
{ Propyleneimine X X

Propylene oxidr (1,2 Epoxypropane) X X \
Propylthiourscil X
Pcopyne. se¢ Helhyl scetylene
Pyrethrum X X
Pyridine - X } 4
'Ouinone {p-Benzogquinone) * X
ROX. see Cyclonite
Reeecpine X
Recorcinnl X
Rhodium

Metal, fume end dusts, es Rh X X

Soluble salts, e&s Rh X X
Ronnel ) 8 X
Rogsin cote solder pyrolysis products, s formaeldehyde X
Rotenone (commerciel) X X
Rouge X
Rubber solvent (Nephtha) R b §
Sacchacin, see Sodium seccharin
Seafrole X X

17 00010
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BA2ARDOUS CHFMICAL CLASSIFICATION GUIDE (FOR USE IF COMPLYING WITH OSHA HAZARD

COMMUNIGATION STANDARD, 29 CFR 1920.1200}

SOURCE®
SUBSTANCE/PROCESS OSHA ACGIH __ NTP TARC
Selenium compounds, as Se X X
Selenium bexaflvoride, es Se X X
Selenium Sulfide X
Sesone (Sodium 2,4-dichloro-phenoxyethyl sulfete) X
Silane, see¢ Silicon tetrahydride
Silica, Siliceles - See MINERAL DUSTS, pege 22
Silicon X
Silicon carbide X
Siljcon tetrahydride (Silane) X
Silver,
a6 Ag Hetal X 8
Scluble compounds X X
Sintered calcium chromete X
Sintered chromium trioxide X
Sodium azide ) ¢ -
Sodjum bisulfite S -
Sodium 2, 4-dichloro-phenozyethyl suvllate, see Sesone T
Sodium fluoroacetate (1080) X X —
. Sodium hydroxide X X
Socdium metabisulfite X
{ Sodium seccharin X . X
Soote, ters shd minersl oils L X
Stecch X
Stibine X X
Sterigmstocystin X
Stodderd solvent X i X
Stroptozotocin - . X X
Stcontium chromate X
- Strychnine X X
Stycrene, monomer X X
Subtilisins (Proteolytic enzymes s X
100% pure crystalline enzyme)
Sucrose : X
Sulfsllate X
Sulfotep X
Svifur dioxide X X
Sulfur hexeflucoride X X
Sulfuric acid R G X
Sulfur monochloride X X
Sulfur pentsfluoride X X
Sulfur tetreflvoride A
X X

Sulfuryl fluoride
Systox, see Demeton®

18
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Lyt g Nas g g oS s pragcpoee:

SQURCE*

SUBSTANCE/PROCESS

QOSHA

ACGIH NTP TARC

2. &4, 3-T

Tentalum

TEDP, see Sulfotlep

Tellvrium & compounds, es Te

Tellurivam hexafluocide, es Te

Temephos

TEPP

lerphenyls

Teetosterone and jte esters
2,3.7,6-Tetrachlotodibenzo-p~dioxrin (ICDD)
1,1,.2-Tetrschloro-2Z, ?-difluoctocthane
1,1,2.2-Tetrachlore-l, 2-difluoroethene

1,1,2,2-Tetrechloroethane
Tetrachloroethylene, see Perchlorcethylene

Tetrachloromethane, see Carbon tetrachloride
Tetcrachloronaphthalenn

Tetraethyl lesd, as Pb

Tetrehydrofuran

Tetramethyl lesad, as PD

Tetramethyl succinonitrile

Telrenitromethane

Tetcesodium pyrophosphste
Tetecyl (2.4,6-trinitrophenyl-methylnitramine)

Thellium Soluble compounds, as T)

Thicecetamide
“,4'-Thiobis (6-tert. butyl-m-cresol)

4,4'-Thiodianiline

Thioglycollc acid

Thioures

Thiram

Iin

v Metal
Ozide & inorganic compounds, except SnO;. ss Sn
Inorgenic compounds, except oxides
Ocrgenic compounds, as Sn

Titenium dioxide, 85 Ti

o-Tolidine

Toluene (toluol)

Toluene-2, 4-diisocyanate (TD1)

o-JToluidine

o-Toluidine hydrochloride

Yoxsphene, see Chlorinated camphene

Tributyl phosphate

Trichloroscetic acid

19
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Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazard...

HAZARDOUS CHEMICAL CLASSIFICATJON GCUIDE (FOR USE N COMPLYINC WITH OSHA HAZARD

0 N (0] ) R 9]0.1200

SOURZE*"

OSHA

ACG]H NTP 1ARC

SUBSTANCE/PROCESS

1,2,.4-Trichlorobenzene .
1.1,1-Trichloroethane, see Melhyl chloroform

1,1,2-Trichloroethene

Trichloroethylene
Tcichlorofluoromethane (fluorotrichloromethane)

Tcichloromethane, see Chlorofomrm
2,4,6-Trichlorophenol
Trichlororaphthalene
Irichloronitrometheane, see Chloropicrin
2,4,6-Trichlorophenol
1,2,3~Trichloropropane
1,1,2-Trichloroe-1,2,2-trifluocroethane
Tricyclohexyltin hydroxide, see Cyhezatin
Triethylamine
Triflvorobromomethane
Trifluoromonobromomethsne
Trimellitic anyhdride
Trimethylasmine
Irimethyl benrene
Trimethyl phosphite
2,4,6-Trinitrophenol, e¢ee Picric scid
2,4,6~Trinitrophenyl-methylnitramine, see Tetcyl
2.4,6-Trinitrotoluene (INI)
Triorthocresyl phosphete
Triphenyl amine
Tciphenyl phosphate
Tris (l-azicridinyl) phosphine sullete (Thiotepa)
Tris (l-sziridinyl) phosphine sulfide
Tris (2,3-dibcomopropyl) phosphate
Trypan Blue (commercial greade)
Tungsten, as W

Insoluble compounds

Soluble compounds
Tucpentine _
Urscil Mustard
Ursnium (nsturel}, Soluble

& Insoluble compounds, as U
Urethene

Valeraldehyde

Vanadium, es V2 Oy, respireble dust & fume
Vegetable oil mists

Vinyl scetste

Vinyl bentene, sce Styrene

Yinyl bromide

20
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SOURCE*

L 3"MHSIANCE/PRUCESS QSHA ACCTH NIpP 1ARC
Vinyl chloride (Chloroethylene) X X X
Vinyl cyanide, see Acryleniteile
Vinyl cyclohexene dioride X
Vinylidene chloride (1,1 Dichlorocethylene) X
Vinyl toluene X X
VH & P Naphtha . . X
Warfarin X X,

Velding fumes X
Wood dust {certsin hard woods as beech & osk} ) 4

Soft wood ) X
Xylene {o-, m-, p-isomers)(xylolj(Dimethyl benzene} X K
m-Xylene 8, e‘-dismine 4
Xylidine (Dimethyleminobenzene) X X
Yttcrivm X X
Zinc beryllium g¢ilicate X
Zinc chloride fume X X
Zinc chromete, as Cr X X
Zinc axide

Fume X X

Dust X
Zinc stenrste X
Zirconium compounds, as 7r X ) §

i\\
(
L]
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BA2ARDOUS CHEMICAL CLASSIFJCAYION GUIDE {FOR USE 11."conPerc WITK OSHA HAZARD

~ COMHUNICATION STANDARD, 29 CFR 1910.1200}

SOURCE®

SUBSTANCE/PROCESS OSHA ACGIH NTP TARC

MINERAL DUSTS
Silica, Sig? X
Crystalline
Quarte
Cristobslite o
Tcidymite
Silice, fused
Tecipoli
Amocphous, including netucal : X
dietomsceous eerth
Silicates (1% quartz)
Asbestos
Graphite
Hice
Hinersl Wool Fiber
Peclite
Portland Cement
Soapstone
Talc {non-asgbestos)
- Tele (fibrous)
Tremolite (telc, fibrous)
¢ Coel Dust
Inert (Nuisance) Dust

>t e > >4 X
PN M M M > > PC 3D M e >
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’ ’
: HAZARDOUS CHEHMICAL CLASSIFICATIION-TUIDE

“Sources used in compling this listing ere us follows:

29 .CFR Part 1910, Subpert 2, Toxic and Herardous Substances, Occu-

OSHA:
petionsa]l Safety and Health Administretion

ACGIH: Threshold Limit Velurs for Chemicsl Substances ond Physice] Arents
Jp _the Vork Environment. 1983-1984 edition, Americen Conference of

Covernmental Industriel Hygienlsts

KIP: ..nnusl Report on Cercinogens, third edition, National Toxicology
Program, Public Heslth Service, U. §. Depsrtment of Heslth and
Humen Services .

Monogrephs on the Evelustlon of Carcinogenic Risk of Chemicels to
Humans, 1982, Internstional Agency for Research on Cencer, World

Heslth Orgenization. '

TARC:

The OSKA Hezard Communication Stendsrd, 29 CFR 1910.1200 (d)(3). stetes:
"The chemicsl menufscturer, importer ot emplover {(emphssis added) shall-
tcest the (sbove) sources as establishing thst the chemicals listed in

them s¢ce hazardous.”™

This listing Is considered a “baseline” for identification of chemicals
Sesigneted as & “heslth hazerd,” and should not be considered all-
fnclusive. 1In additjon to "heslth hezsrds,™ the OSHA definition of a
"hazardous chemicsl™ includes those representing “physical hetards™ as
well. A "physical hazerd™ f¢ defined as any substance which is combus-
tible 1liquid,- & compressed ces, cxplosive, flemmable, an organic per-
i xlde, sn orxidizer, pycophoric, unsteble or water-resctive. Any suchy
substance must elso be trested a5 s “hazardous chemical™ for purposes of
complying with the standard, tegardless of whether it is included in this

listing.

* Prepared by: Chemical Section Committee
National Safety Council

May, 1984
23 00010
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WORLD HEALTH ORCANIZATION

INTERNATIONAL AGENCY FOR RESEARCH ON CANCER

JARC MONOGRAPHS
ON THE '
EVALUATION OF THE
CARCINOGENIC RISK
OF CHEMICALS TO HUMANS

Chemicals, Industrial Processes and
Industries Associated with Caancer
in Humans
, IARC Monographs, Volumes ] to 29
{

SUPPLEMENT 4

Report of an LARC o Aoc Working Group
whith met jo Lyoa, 8-12 February 1982
0 advise tL' Ditecror, I.ARZ.
on chemicals, industrial proceises and industnics

that sre carcinogeaic for humans

INTERNATIONAL AGENGY: RORGRESEARCH ON CANCER

b . e g e — d—
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15
IARC MONOGRAPHS SUPPLEMENT 4
thor
Chemicals :
. o}
group of chemicals., industnal process or oocupalional exposure is 4-Aminc
gemc 10 humans. This category includes exposures for which, at one . Anaiges
sence of human carcinogenicty 18 aimos! ‘sufficienf, &8s well as exposures Arsenic
other extreme, il is inadequate. Yo refiect this range, the category was Asbestc
¥ (Group A) anc lower (Group B) degrees of evidence. Usually, calegory Azatheoy
0 1or exposures for which there was at least bmited evidence of Benzen
> humans. The data trom studies in experimental animals played an Benzior
assigrung studes 1o category 2, and particulady those in Group 8; thus, NN-Bis{
of sufficrent evidence in arumals and nadequate data in humans usvally N Bis{chios
caton of 28. 1.4-Buu
Centain s
. the Working Group considered that the known chemical properties of Chioram
the results from shon-term lests allowed ils transfer from Group 3 to Chromiu
110 2A Conjuga
Cycloptndustnal processes are
Diethyts:
i Melphali
Jroun of chernicals, indusirial process or occupational exposure cannot \ Methoxs !
s caronogenicity 1o humans. ' Mustarg \
' 2-Naphr
Soots, u
Treosulp
Vinyt chi
RESULTS AND CONCLUSIONS .
Group 22 T
ts of degrees of evidence for carcinogenicity to humans and in probadly
13l and for actvity in short-femn tests, as wel as the summary Group 24
nogentc sisk 10 humans are given in Tabie 1,
Acrylonu
vorang Group concluded that the following 7 industrial processes and Afatoxix
'sures and 23 chemicals and groups of chemicals are causaly Benzo(a)
wer in humans *. Beryllium
C ;
€5 and occuPational exposures: Drathyl su
wlacture Dimethys
2 manulacture and ceparr MaMaq
upations) Nickei ary
ufacture Nitrog ofycysic sromaic
ho! manyfacture g:{:;e":
ce
oc
process) Procarba
y {cenan occupations) oriho-Tok
1aematite mining
10 radon)
* Tre compound(:
RO ENOwn human CArONOYMNE ST 81 J00ECCO Bnoke. belst Qi and  MCONORC L cataie. n
T ROt rTt Dewn LOvead @ Mo Manopr Aphs D Ogf Brivne ' Mowry o w
Nyoracartons
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16 IARC MONOGRAPHS SUPPLEMENT 4

Group 28 Table
Acunomycin D gfmorcn?'
Adriamycm
Amiteole .
Auramine (techrical grade} S{n:\r;\:
Benzotnchiornide
Bischioroetnyt nitrosourea (BCNU)
Cadmium and cadmium compounds
Carbon tetrachionce
Chiloramphenicol ) Acrylon
1{2-Chioroethyl}-3-cyciohexyi- | -nitrosourea {CCNU) L ACnOn
Chioroform P -7 Adriam
Chiorophenols {occupational exposuie 10)" 7 AHalox:
Cisplatin 7 Algrin
Dacarvazine - 4. Arning
oot . . : Amutrok
3.3"-Dichtorobentidine Anaest
Dienocestrol ‘ Anaiges
i 3.3-Dimethoxybenzidine (ortho-Dranisidine) phen.
Gimethyicarbamoyl chionde \ Phen
1.4-Dioxane L Aniline
Direct Black 38 {technical grade) . Arseric
Direct Bive 6 (lechnical grade) comp
Dwrect Brown 85 (technical grade) Asbestc
Epichiorohydrin Aurame
. Ethinyloestradiol . Manuia
, Ethylene dibromide Azathix
Ethylene oxxde : Benzem
Ethylene thiourea Benzici
Formal;!ehyde (gas) Benrwde
Hydrazine . Direct
Mestranol gran
Metrondazole Direct
Norethisterone gras
Oestradiol-178 Ovect
Oestrone grac
Phenazopyridine
Phenyton Becrg::;;
Phenoxyacetic acid hertncides {occupationatl exposure to)* N.N-Brs{
Polychiorinated biphenyls : ' napht!
Progesterone {Chwon
Propyithwouracit Brschion
Sequental orat contraceptives® (BCNL
Tetrachiorodibenzo-para+ioxin (TCDD) Bis(chior
2.4.6-Trichiorophenol Techni
Tras(aundinyl)-para-benzoquinone (Tnaz.quone) chioro.
Tos().azirdinyllphasphine sulphide (Thiotepa) .
Uraci musiarg
Group 3 The remaiwng 64 chemicals, groups of chemicals. wdusitnal processes and - ——
occupational expcsures could Not be class:hed as 10 Iher carcinogeniCity 10 humans t N IAR
T Thets
- Tow cOMORINOIS) 185L0N 14k 10 the DrODBDIS CarLINOgendt. RaCt ft humans TANVO! b BDICASD Devw et
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rocesses ang
ins

RESULTS AND CONCLUSIONS

17

Yable 1. Summary evaiualions of carcnogenic fisk 10 humans from chemucals. industrial

processes and industnes”

srumals and 1or activity in shorl-tevm tesist

based on evidence for carcinogencity 10 humans and to

Chemical, process Evidence Evidence Evidence Summary
of ingustry for carci- for carci. for schivity  evaluvation
nogenacity nogenicity n of carcina-
in hurnans N animals short-term genc nsk
tests to humans
Acrylonitrile nited sufficient sutticient 2A
Actinomycin D nadequate  kmited suffcient 2B
Adriamycin inadequale  suftficient sutficient 2B
Aflatoxins wmited suthcent suthcient 2A
AlIrin nadequate  kmited inadequate 3
4-Ammnobiphenyt sutficient sufficent suthicient 1
Amitrole inadequate  sutficsent inadequate 2B
Anaesthetics, volatiie mnadequate  inadequate  inedequate 3
Anaigesic mixtures containng )
phenacetin suthicent kmited no data 1
Phenacetin Smited sutficant limted 2A
Aniline nadequate  imred inadequate 3
Arsenic and cenain arsenic
CoOmpounds sutficent inadequate  ftimited 1
Asbestos suthoent sutticient inadequate 1
Auramine (technica! grade) Simited hrmited suthicient 2B
Manufacture of auwramine suthcent - - 1
Azathwoprine sutficsent bmiteg sufficiant 1
Benzene sufficent mited hmited 1
Benzidine sutficent sufficent suthcient 1
Benrdine-based dyes \
Direct Black 38 {techmcal
grade) inadequate  suthicient inadequate 2B
Dwect Blue 6 (techrucal
grade) nacequate suthicient no data 28
Direct Brown 95 (technicat
grade) mnadequate htited noO data 28
Beryhum and berylhum
compounds kmited suthaent inadequate 2A
N.N-Bis(2chloroethyi)-2-
naphthytamine
(Chiomapbazine) suMicient kmited limited 1
8ischloroethy! nitrosourea .
(BCNU) nadequate  sutficient sufticient 28
Bis{chioromethyflether and
techricai-grade
chioromethyimethyl ether sufficient sufficient hmited 1

* i ARC MOrOgraphs 1-29. oy wheCh 0ats I fsmans were avelabie
1 Thus taDs 0003 NOY INCIUOS KkNOWN hurman CATONODENS SUCh 81 ODCOO 3MUke. DRI QUAT 8Nd &COND
beverages. 3nCa They have ot Yo! been consiersd M the JARC Monographs
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18 IARC MONOGRAPHS SUPPLEMENT 4
Chemcat, process Evicence Ewvidence Evidence Summary
or industry 10 Carc- for cargi- for actiity evaluation
nogemicity nOgeniCity n of carcino-
0 humans in animats short-term genic sk
tests to humans
Bleomycins nadequaie  nadequate  suthaent 3
1.4.Butaneaiot
amethanesulphonate *
(Myleran) suthoent bmited sufficient A}
Cadgmwum and cadmium
COMpounas brniteg sutficient nacequate 2B
Carbon tetrachionde inadequate  suthoent inadequate 2B
Certain combined
chemotherapy for tymphomas
{ncluding MOPP) sufficent - inadequate 1
Chilorambrcit sufficent sufficent sutlicent 1
Chigramphemcot timited nadequate  inadequate 28
Chiorgane/Heptachior inadequate  limiteg madequate 3
1{2-Chloroethyi} 3-cydohexyl.
1-ntrosowea (CCNU) nadequate sutficent sufhcient 28
Chionnated toluenes
{production of):
Benzyl chioride nadequate  imited sufficent 3
Benzoy! chionoe - inadequate  inadequale  madequate 3
Benzat chionde nadequate  limited wmited - 3
Benzotrchiorkte madequate  sufficient kmited 28
Chiorotorm nadequate  sufficient inadequate 28
Chiorophenols {occupational
exposure 10) limited - - 28
Chioroprene mnadequate  inadequale  sufficent 3
Chromium and certain
chromium compounds sutficient sutficient sutficient 1
(Crvy
inadequate
{Cr iy
Crsptaun inadequale  fimiteg sutficent 28
Ciolibrate inadequate  limited inadequate 3
Clomiphene nadequate inadequate  no data 3
Cyciamates inadequate  kmited inadequate 3
Cyzlophosphamide suthcrent suthcent sufficient ]
2.4-D and esters (See also
Phenoxyacetic acid
herbicides, occupational
exposuse to) nadequate madequate nadequate 3
Dacarbazine madequate suticient kmited 2B
Oapsone madcquate mited nadequate 3
oDT nadequale suthcent inadequate 28
ortho-Dichlorobenzene ang
para.Dichlorobencene nadegquale  wnadequale  inadequate 3
UCC 002397
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Chemic
Of NGy

3.3-Dud
Dichlorg
Diektrin
Diathyl ¢
3.Y-Oum
Dianig
Dimethyt
Dimethn
1.4-Diox.
Epichiort
Ethylene
Ethylene
Ethylene
S-Fluoroc
Formaide
Hexachio
Hydralaz
Mydrazing
Industries
Boot ar
and r.
ocay
Carpent
expor
Fumnitun
Leather
Leather
Lumber
Puip ang
(certai
Rubber ;

ocCup.
iron cextra
Isonicotink
Lead and &

Manutacte
aicohot (s
Isopropyt

Manufactur
Magenia

Melphaian

6-Mercapto
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Sufmary
evalugtion
of carcino-
genC nsk
10 humans
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RESULTS AND CONCLUSIONS 19
Chemical, process Ewndence Ewvidence Evndence Summary
of industry fot carci- for carp- tor aclivity evalyation
nogerucity nogenicity n of carcino-
n humans n aremals shorl-lerm Qgenic risk
lests to humans
3.3 .Orxchiorobenzidine inadequate  sulhcient sutficient 28
Dichuoromethane madequate  nadequate tmited 3
Dwedanin nadequate  kmited inadequate 3
Diethyl sulphate Lmited sufficent sutficent 2A
3.3-Dimethoxybenzidine (ortho-

Dranuisxding) nadequate  suthcient kmiled 28
Dimethylcarbamoyl chioride inadequate  suffisent sufficient 2B
Dimethyl suiphate inadequate  sulficient sufficent 2A
1.4.-Doxane inadequate  sufficent mnadequate 2B
Epichiorohydnin mnadequate  sullicient suthicient 2B
Ethytene dbromide nadequate  syfficient sutficcent 2B
Ethylene oxide inadequate  bmited sufficient 2B
Ethylene thiourea inadequate  sufficient limited 28
5 Fluorouracil inadequale  inadequate  kmited 3
Formaidehyde (gas) nadequate  sufficient sutficent 28
Hexachiorocyclohexane nadequate  kmied inadequate 3
Hydralazine nadequate  bmited sutficent 3
HyGrazine madequate  sufficient sufficiont 28
Industnes

8oot and shoe manutfacture

and repair {certain

occupations) sufficient . - 1
Carpentry and joinery (certain )

exposwres) inadequate - k]

Fumiture mamuactre suthcient - - 1

Leather goods marwtacture inadequate - - 3

Leather tanning madequate - - 3

Lumber and sawmil ndustry madequate - 3

Pulp and paper manutacture

{certan exposures) inadequate - . - 3

Rubber ndustry (certain

occupations) sufficient - . 1
tron dextran complex inadequate  sufhiceent nadequate 3
Isomcotime aad hydrarde inadequate  hnuted imited 3
Lead and kead compounds inadequate  sufficient inadequate 3
{for some
salts)
Manulacture of isopropy!
aicohol (strong-acxd process) sufficient - - 1
Isopropyl ois inadequate  inadequate  no data 3
Manutacture of magenta imited - - 2A
Magenta {technical grade) nadequate  inadequate  inadequate 3
Melphaian suthcient sulficient sutficient 1
6-Mercaptopurine inacequate  inadequate  suticient 3
UCC 002398
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- D i tmed £ mamomwls -

20 tARC MONOGRAPHKS SUPPLEMENT 4
Chemical. process Evidence Evidence Evidence Summary
Of INJustry for carci- for carc- for sctivity  evaluation
nogenicity nOQeNiGity n of carcno-
in humans " anmals short-term genic risk
tests to humans
Methotrexate nadequate  inadequate  sufficent 3
Methaxsalen with ulttaviolet A
therapy (PUVA) suthcient suthicient sufhcent 1
Melrondazote nadequate  suthcent Smitad 28
Mustard gas sufficient limited sutficent ]
1.-Naphthylamine nadequate  inadequatse  sufficent 3
2-Naphthytamine sufficient sufficient sufficient 1
Nckel refining sufficent - - 1
Nickel and certain nickel
COMPOUNOS bmited sufficient nadequate 2A
Nitrogen mustard (See also
Cenain combined
chremotherapy for lymphomas) nadequate  sufficient sufficent 2A
Oestrogens anc progesting
Combined oral contraceptives tnited” - nadequate 2A '
Sequential oral contraceptives Emited - - 28 !
Other cesirogen-progestin
combinations inadaquate - - 3
Conjugated oestrogens suthcient inadequate  inadequate 1
Qestrogens .
Drenoestrof fimited inadequate  madequate 2B
Oethylstiboestrol sutficient sufficient ingdequate 1|
Ethinyloestraool ingdequate  sulficiant nadequate 28
Mestranot nagequate sufficient nadequate 28
Cestradol-178 nadequale sutficient nadequats 28
Destrone ingdequate sufficient nadequate 28
Progestins:
Chlormadinone acetate inadequate limited nadequate 3
Dimethisterone inadequate  inadequate nadequate 3
Ethynodiol diacetate inadequate  bmited inadequate 3
173-Hyoroxyprogesterone
caproate inadequats  inadequate no data 3
Lynoestrenol inadequate  inadequate inadequate 3
Medroxyprogesterone .
acetale inadequate  hkmited inadequate 3
Megestrof acetate insdequate kmited inadequate 3
Norethestecone mnadequate sufficent nadequale 2B
Norethynodrel nadequate timiteg nadequate 3
Norgestrel inadequate  inadequate RO Galta J
Progesterone madequate  sufficient madequate 28
T Suttvant hr beet BOwomay
UCC 002399
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RESULTS AND CONCLUSIONS

21

Chermucal, process Ewvigence Evidence Evidence Summary
of INCUSIry for carci- for carci- tr sctivity  evalustion
nogenidity  nogenicity  in of carcino-
in humans in animals short-lem genic risk
tosts 10 humans
Oxymethaione kited no data no data 2A
Pantachiorophanol (See also
Chiorophenols, occupationat
exposure 10) inadequate  inadequate  insdequste 3
Phenazopyridine lngdoquats  sufficient no date 28
Phenalzine inadequate  Emited insdequate  J
Phenobarbital inadequate  lmited insdoquats 3
Phenoxyacetic acd berbicides
{occupational exposure (o) kmited . - 28
Phenytbutazone inacequate  no data inadequate 3
N.Phenyl-2 .naphthylamine inadequales  inadequate  inadequate 3
Phenytoin kmited imned inadequete 2B
Potychiorirated biphenyls inadequale  sufficient inadequate 28
Prednisone (See also Certain
combined chemotherapy for
tymphormas) inacequate  nadequate insdequate 3
Procarbazine (See also Certain
combuned chemotherapy for
tymphomas) : nagequate  sufficient suthoent 2A
Propylthiouraci inadequate  suficent 0o data 28
Reserpine nadequate  kmited inadequate 3
Saccharin inadequate kmited nadeqguate 3
Soots, tars and ods sutficiant sufficent - .
Benzofalpyrene inadequate  sufficent sutficient J oA
Spironotactone inadequate  kmited no data 3
Styrene madequate  bmited sufficient 3
Styrene oxge inadequate  kmited sufficient 3
Suftaturazole inadequate inadequate nadequate 3
Suttamethoxazole nadequate  kmied nadequate 3
2.4.5-7 ang esters (See aiso .
Pnenoxyacetic acd
herbices, ocoupationat
exposure 10) inadequate  madequale nadequate 3
Tetrachios ocibenzo-para-Gioxin
(TCDD) inadequate  sufficeent inadequate 28
Tetrachloroethylene nadequale  lmied madequate 3
ortho-Toluidine mnadequate  suficient sufficient 2A
Treosulphan sufhoent no data mnadequate 1
Trichloroeinylene inagequate  bmited madequate 3
2.4.5-Tnchiorophenol {See aiso
Chiorophenols, 00Cupational
expasute to) nadequate  inadequate  no data 3
2.4.6-Trnchlorophenot {See atso
Chniorophenols, occupational
exposure 10} inadequate  sufficient no Oata 28

UCC 002400
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22 IARC MONOGRAPHS SUPPLEMENT 4

Chemical. process Evidence Evidence Evidence Summary
o industry for carci- lor carci- for actvity evaluation
nogemiaty nogenioty in ol carcino-
in humans in animais short-term geni risk
tests to humans
Tnis{azindinyl).para-benzoquone
(Triazquone) inadequate  kmited sufficient 28
Tors{1-azindinyi)phosphine
sulphide {Thwolepa) nagequate sutficient sutficient 28
Underground haematite mining
(with exposure to radon} suthoent - - 1
Haematite magequale  inadequale  inadeguate 3
Usacd mustard nadequate sutficent sutficient 28
Vinblastine inagequate inadequate mnadequate 3
Vincnistine (See atso Cenain
combined chemotherapy for
lymphomas) inadequate  mnadequate  nadequate 3
Viny! chiorice sutfiaent suthicent suthicent f
Vinyligene chiorice inadequate  Emited sufficent 3
UCC 002401
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1983 NTP Carcinogen List

TABLE 43

CHEMICALS, SUBSTANCES AND MANUFACTURING PROCESSES
INCLUDED IN THE THIRD AKNUAL REPORT ON CARCINOGENS

1. 2-Acetylaminofluorene

2. Acrylonitrile

3. Aflatoxins

4. 2-Aninoanthraguinone

5. &-Aminobiphenyl

6. I1-Anino-2-Methylanthragquinone

7. Anitrole
8. o-Anfsidine Hydrochloride
9. Aramite

10. Arsenic and certain arsenic compounds

11, Asbestos

12. Auramine, Manufacture of

13. Benz(a)anthracene

14. Benzene

15. Benzidine

16. Benzo(b)flyoranthene

17. Benzo(a)pyrene

18. Beryllium and Certain Beryllium Compounds
( 19. N,N-bis(2-chloroethyl)-2-naphthylamine
' 20. Bis{chloromethyl)ether and technical grade \

chloromethylmethyl ether v

2i. Cadmium and Certain Cadmium Compounds

22. Carbon Tetrachloride

23. Chlorambucil

24. Chloroform .

25. Chromfum and certain chromium compounds

26. Coke oven emissions

27. p-Cresidine

28. Cupferron

29. Cycasién

30. Cyclophosphamide

31, 2,4-Diaminoaniscle Sulfate

32. 2.,4-0iaminotoluene

33. Ofibenz(a,h)acridine

34. Dibenz(a, f)acridine

35. Dibenz(a,h)anthracene

36. 7H-Dibenzo(c,g)carbazole

37. Dibenzo(a, h)pyrene

38. Dibenzo(a,i)pyrene

39. 1,2-Didromo-3-chlorppropane

40. 1,2-Dibrompethane

41. Dichlorobenrzidine

42, 1,2-Dichloroethane

43. Diepoxybutane

44, Di(2-ethylhexyl)phthalate

UCC 002402
278
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1983 NT} Carcinogen Llist

TABLE 43 (Continued)

45. Dfethylstilboestrol

46. 3,3'-Dimethoxybenzidine

47. 3,3'-Dimethylbenzidine

48. 4-Dimethylaminoazobenzene
49. Oimethylcarbamoyl Chloride
50. Ofmethyl Sulfate

51. 1,4-Dioxane

2. Direct Black 38

53. Direct Blue 6

S4. Ethylene Thiourea

55. Formaldehyde

56. Haematite underground mining
57. Hexachlorobenzene

$8. Hydrazine and Hydrarine Sulfate
59. Hydrazobenzene

60. Indeno(l,2,3-cd)pyrene

61. Iron Dextran

62. Isopropy) Alcohol

63. Kepone P
64. Lead Acetate and Lead Phosphate e
65. Lindane and Other Hexachlorocyclohexane Isomers T

66. Melphalan T

67. 4,4'-Methylene bis{2-chloroantline)
68. 4,4'-Methylene bis(N,N-dimethyl) benzenamine
. . Michler's Ketone
\ 70. Mirex
71. Mustard gas
72. 2-Naphthylamine
73. Nickel refining
74. Nitrilotriacetic actd
75. Nitrofen
76. S-NKitro-o-anisidine
77. N-Nitrosodi-n-butylamine
78. MN-Nitrosodiethanolamine
79. N-Nitrosodiethylamine
B80. N-Nitrosodimethylamine
81. p-Kitrosodiphenylamine
B82. N-Nitrosodi-n-propylamine
83. N-Nitroso-N-ethylurea
84, N-Nitroso-K-methylurea
85. N-Nitrosomethylvinylamine
86. K-Nftrosomorpholine
87. NK-Nitrosonoraicotine
88. K-Kitrosopiperidine
89. N-Nitrosopyrrolidine
90. N-Nftrososarcosine
91. Oxymetholone
92. Phenacetin

(o))
o

2719
UCC 002403
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100.
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112.
113.
114.
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116.

1983 NTP Carcinogen List

TABLE 43 (Continued)

Phenazopyridine hydrochloride
Phenytoin

Polybrominated Biphenyls
Polychlorinated Biphenyls
Procarbaztne and Procarbazine Hydrochloride
gs-Proplolactone

Reserpine '

Saccharin

Safrole

Selenfum Sulfide

Soots, tars and mineral oils
Streptozotocin

Sulfallate
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCOD)
Thicacetamide

Thiourea

Thorfum dioxide

o-Toluidine Hydrochloride

Toxaphene

2,4,6-Trichlorophenol
Tris(l-aziridiny' )phosphine sulfide
Yris(2,3-dibromopropyl)phosphate
Urethane

Yinyl chloride

UCC 002404 280
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Absolute A chemical substance that is not mixed; pure. An
example s absolute alcohol, which is ethyl alcoho!
containing not more than one percent by weight of

waler,

u

Acid Any chemical which undergoes dissociation in water
with the formation of hydrogen ions. Acids have a
sour taste and may cause severe skin burms.  Acids
turn litmus paper red and have pH values of 0 to 6.

Acute Effect An adverse effect on a human or animal! 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.

— ] ——

Acute Toxicity The adverse (acute) effects resulting from a single dose
of or exposure to a substance. Ordinarily used to

denote efiects in experimental animals.

r

ACGIH American Conference of Governmental Industrial
Bygienists; an organization of professional personnel 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 TLYV.

L]
.

11N

Aeroso!l A {ine aerial suspension of particles sufficiently small in
{3 size to confer some degree of stability from
sedimentation, for example, a smoke or fog.

1) Air Line

13 Respirator A respirator that is connected to a compressed breathing
air source by a hose of small inside diameter. The air
is delivered continvously or intermittently in a

{:] sufficient volume to meet the wearer's breathing

requirements.

ia Air Purifying
Respirator A respirator that uses chemicals 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.

W B

-1~

5
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Alkali Any chemical substance which forms soluble soaps with
fatty acids.  Alkalis are also referred to as bases.
They may cause scvere burns to the skin. Alkalis turn
litmus paper blue and have pH values from 8 1o 14,

Allergic Reaction An abnormal physiological response to a chemical or
physical stimuli by a sensitive person,

Anesthetic 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.

ANSI 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 ANS! 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.

Antidote A remedy to relieve, prevent, or counteract the effects
of a poison.

API American Petroleum Institute; voluntary membership
organization of the petroleum industry. Among its
services, APl 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”.

Appearance A description of a substance at normal room
- temperature and normal atmospheric  conditions.
Appearance includes the color, size, and consistency of
a material.

Aquatic Toxicity The adverse effects to marine life that result from being
exposed to a toxic substance.

. -2~

UCC 002406
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tyi
Asphyxiant A vapor or gas which can cause unconsciousness of
. death by suffocation (lack of oxygen). Most simple
'u 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
‘m hazards of working in confined spaces. In addition,
some chemicals like carbon monoxide function as
chemical asphyxiants by reducing the blood's ability to

IH carry oxygen.

ASTM American Society for Testing and Materials; voluntary

l[l membership organization with members from broad
spectrum of individuals, agencies, and industries

concerned with materials. As the world's largest

ll ' source of voluntary concensus standards for materials,

I products, systems and services, ASTM is a resource for
sampling and testing methods, health and safety aspects

of materials, safe performance guidelines, and effects

l[’ of physical and biological agents and chemicals.
Atmosphere
!I’ Supplying
Respirator A respirator that provides breathing air from a source
independent of the surrounding atmosphere. There are
J two types: air line and self-contained breathing
Y apparatus.
l[! Auto-Ignition
Temperature The temperature to which a closed, or nearly closed
container must be heated in order that the flammable
lﬂ : liquid, when introduced into the container, will ignite
spontaneously or burn.

fe ST
lﬂ Base See Alkali.
Biodegradable ) Capable of being broken down into innocuous products
xﬂ by the action of living things.
f Boiling Point The temperature at which a liquid changes t0 a vapor
state, at a given pressure; usually expressed in degrees
ia ’ Fahrenheit at sea level pressure (760mmHg, or one

atmosphere). For mixtures, the initial boiling point or

the boiling range may be given. Flammable materials

lfg with low boiling points generally present special fire
' hazards. Some approximate boiling points:

- 'E . 3 )
j UCC 002407
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Propane -U4°F

Anhydrous Ammonia -28°F
Butane ‘ 3I°F
Gasoline ‘ 100°F
Ally! Chloride L13°F
E thylene Glycol 387°F
BOM 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 l4F gas masks are
still acceptable; all other BOM approvals have expired
or been replaced by NIOSH approvals.

Bonding 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 lJow resistance flexible cable
which allows the charge to equalize. See Grounding.

Bulk Density Mass of powdered or granulated solid material per unit
of volume.

BuMines See BOM
........ C —mmmmee e
C Ceiling limit; ACGIH terminology. See TLY.
CAA See Clean Air Act,
Carcinogen A substance or agent that can cause a growth of

abnormal tissue or tumors in humans or animals. A
material identified as an animal carcinogen does not
necessarily cause cancer in humans. Examples of human
carcinogens include coal tar, which can cause skin
cancer, and vinyl chloride, which can cause liver
cancer.

C.A.S. Chemical Abstracts Service; A  Columbus, Ohio
organization which indexes information published in
"Chemical Abstracts” by the American Chemical Society
and provides index pguides by which information about
particular substances may be located in the "Abstracts”
when needed. "C.A.S. Numbers" identify specific

chemicals.
Caustic See Alkali,
-4-
UCC 002408
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cc 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.

Ceiling See C.

[] Central Nervous :
System The brain and spinal cord. These organs supervise and
coordinate the activity of the entire nervous system,
u , Sensory impulses are transmitted into the central
nervous system, and motor impulses are transmitted

out.

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act of 1980. The Act
requires that the Coast Guard Nationa! Response Center
be notified in the event of a hazardous substance
release. The Act also provides for a fund (the
Superfund) to be wused for the cleanup of abandoned
hazardous waste disposal sites.

CFR Code of Federal Regulations. A colfection of the
l' regulations that have been promulgated under U. S.
law.

~ Chemical
Cartridge
- Respirator A respirator 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 TLVY of the contaminant, if the
contaminant has warning properties (odor or irritation )
;I below the TLYV.

Chemical Family A group of single elements or compounds with a
common general name. Example: acetone, methyl ethyl
J ketone (MEK), and methy] isobutyl ketone (MIBK) are

rouy

of the ‘“ketone" family; acrolein, furfural, and
acetaldehyde are of the "aldehyde" family.

Chemical Name The scientific designation of a chemical in accordance

with the nomenclature system as developed by the

International Union of Pure and Applied Chemistry

m (IUPAC) or the Chemical Abstracts Service (CAS)
rules of nomenclature.

Chemical Structure The arrangement within the molecule of atoms and their
chemical bonds.

-

CHEMTREC Chernical Transportation Emergency Center; a
national center established by the Chemical
Manufacturers Association (CMA) in Washington, DC in
1973, to reiay pertinent emergency inforination
concerntng specific chemicdis on request.

A
1

i

-5-
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Chronic Effect

Chronic Exposure

Chronic Toxicity

Clean Air Act
Clean Vater Act
CMA

COC

Code of Federal
Regulations
Combustible

Combustible
Liquid

Common Name

Compressed Gas

CHEMTREC has a 24-hour toll free telephone number
(800-424-9300), intended primarily for use by those
who respond to chemical transportation emergencies.

An adverse cifect on a human or animal 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
effects in experimental animals.

Federal law enacted to regulate/reduce, air pollution.
Administered by EPA.

Federal law enacted to regulate/reduce water
pollution. Administered by EPA.

Chemical Manufacturers Association. See
CHEMTREC.

Cieveland Open Cup; a flash point test method.
See CFR.
Able to catch on fire and burn.

Any liquid having a {lashpoint at or above 100°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
70°F (21.1°C); or (2) a gas or 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.

-6~
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Concentration 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.

-l

Conditions to
Avoid Conditions encountered during handling o storage
which could cause a substance to become unstable.

.

Confined Space Any area which has limited openings for entry and exit
that would make escape difficult in an emergency, has
a lack of ventilation, contains known and potential
’ hazards, and is not intended nor designated for

L

continuous human occupancy.

Conjunctivitis Inflammation of the conjunctiva, the delicate membrane
i’ that lines the eyelids and covers the eyebalis.

Corrosive As defined by DOT, a corrosive material is a liquid or
" solid that causes visible destruction or irreversible
b 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.”

///

CPsSC 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.

L. s

“

Cutaneous Toxicity See Dermal Toxicity.

CWA See Clean Water Act.
........ D -ccmmam-
.] Dangerous When
Vet See Water-Reactive.
Decomposition Breakdown of a material or substance (by heat,

chemical reaction, electrolysis, decay, or other
processes) into parts or elements or simpler compounds.

bk ok

Density The mass (weight) per unit volume of a substance. For
example, lead is much more dense than aluminum.

-7 -
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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 functjonal activity or

" an instinctive desire, such as appetite,

Used on or applied to the skin.

Adverse effects resulting {rom skin exposure 10 23
substance. Ordinarily used to denote effects in
experimental animals,

Inflammation of the skin.

U.S. Department of Health and Human Services;
created in }980 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 control 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 general ventilation or
exhaust. See General Exhaust.

U.S. Department of Labor; includes the Occupational
Salety 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, law
enforcement, and other emergency response personnel,

particutarly when  transportation incidents  occur

involving hazardous materials.

DOT requires that hazardous materials offered for
shipment be labeled with the proper DOT bhazard class.
These classes include corrosive, flammable liquid,
organic peroxide, ORM-E, poison B, etc. The DOT
hazard class may not adequately describe all 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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Black letters on red

L white stripe
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Black on white
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OXIDIZING MATERIAL
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PO~ O — T U - - T
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X
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Environmental

Toxicity Information obtained as a result of conducting
environmental testing designed to study the effects on
aguatic and plant life.

EPA 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 laws.

Epidemiology 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.

Evaporation Rate 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 Imaterial is usually ethyl 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 = 3.6,
Hexane = 8.3.

MEDIUM evaporating if 0.8 to 3.0. Examples: 130
proof (95%) Ethy! Alcohol = 1.4, VM&P Naphtha =
b.4, MIBK = 1.6.

SLOW evaporating if less than 0.8. Examples: Xylene
0.6, lIsobutyl Alcohol = 0.6, Normal Butyl Alcohol
0.4, Water = 0.3, Mineral Spirits = 0.1.

Exothermic
Polymerization A polymerization reaction that involves the production of

heat.
Explosive 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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Eye Protection
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Fibrosis
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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
de finition 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 name, 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 labeling
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 usefu! poisons, such as chemical
pesticides, sold to the public contain labels that carry
health hazard warnings to protect users.

-11-
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First Aid Emergency measures to be taken when a person is
suffering from overexposure to a hazardous material,
before regular medical help can be obtained.

Flammability

Limits The range of gas or vapor concentration in the air that
may ignite or exnlode if an ignition source is present,

Flammable

Aerosol An aerosol that, when tested by the method described

Flammable Gas

Flammable
Liquid

Flammable
Solid

Flashback

Flash Ignition

Flash Point

in 16 CFR, 1500.45, yieldd a flame projection
exceeding 18 inches at full valve opening, or a
fiashback (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 l00°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 ninety-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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"n Formula The conventional scientific designation for a material
(water is H70, sulfuric acid is Hp50, sulfur dioxide is
507, etc.).

! FR Federal Register. A daily publication of Federal
department regulations that are promulgated under a

!II particular law.

Fume Airborne dispersion consisting of minute solid particles
la arising from the heating of a solid body, such as lead.
This heating is often accompanied by a chemical

reaction, such as oxidation.

by

________ G cmemmmm-n
ln General Exhaust A system for exhausting air containing contaminants
from a general work area, wusually accomplished via
dilution.
"1 -4 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.

g/kg 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.

!H Generic Name A non-propriatary name for a material,
ce e - - o Gram . See g.
lﬂ Grounding 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
{H or to a grounding bus and ground rod. See Bonding.

p oy
1
1
)
1
'
]
1
1
X
i
1
'
i
'
'
'
1

Hand Protection Specific type of gloves or other hand protection
. required to prevent harmful exposure to hazardous
iﬂ materials.

- Hazardous -Material - Any chemical which is a physical hazard or a health

' H hazard.
iy’ 8
1
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Hazardous
Decomposition

Products Any hazardous materials that may be produced in
dangerous amounts if the material! reacts with other
agents, burns, or is exposed to other processes, such
as welding. Examples of hazardous decomposition
products formed when certain mater;als are heated
include carbon monoxide and carbon dioxide.

Hazardous

Ingredients The hazardous substances that make up a mixture.

Hazardous

Polymerization Polymerization is a chemical reaction in which one
or more small molecules combine to form Jarger
molecules., A hazardous polymerization is such a

Health Hazard

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 is 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 lungs, skin, eyes, or mucous
membranes.

Hematopoietic
System The blood forming mechanism of the human body.
Hepatotoxin A substance that causes injury to the liver.
........ |

[ARC International Agency for Research on Cancer. IARC

publishes Monographs, a listing of potential carcinogens
Ignitable Capable of being set afire.
Impervious A material that does not allow another substance to

pass through or penetrate it.
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Incompatible Materials which could cause dangerous reactions from
direct contact with one another are described as
incompatible.

Ingestion The taking in of a substance through the mouth.

l Inhalation The breathing in of a substance in the form of a gas,
vapor, fume, mist; or dust.

;l Inhibitor A chemical which is added to another substance to
- prevent an unwanted chemical change from occurring.
Insoluble Incapable of being dissolved in a liquid.
Irritant 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, aicohols.

Irritating 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 inciuding poisonous materials).
See Poison, Class A and Poison, Class B.

\

¢

kg ‘ Kilogram; a metric unit of weight, about 2.2 U.S.
pounds. Also see g/kg, g, and mg.

L Liter; a metric unit of capacity. A liter is about the
same as one (1) quart.

Lacrimation Secretion and discharge of tears.

LC Lethal concentration; a concentration of a substance
being tested which will kill a test animal.

..15_.
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Lethal concentration sp; 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
admministered as a single exposure (usually 1 or &
hours). The LCsp 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 sp; 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 LDsg 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 LDsp, 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 LDsgs 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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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 10 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 liquid 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.

Miltliliter; 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 wunit of
measurement for low pressures or partial vacuums.

Weight (mass) of a mofecule based on the sum of the
atomic weights of the atoms that make up the
molecule.
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Mutagen

Narcosis
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Yentilation

Nausea

NCI

Nephrotoxin

Neurotoxin

Neutralize

NFPA
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Million particles per cubic foot; a unit for measuring
particles of a substance suspended in air.  Exposure
limits for mineral dusts (silica, graphite, Portland
cement, nuisance dusts, and others), formerly
expressed as mppcl, are now more common!y quoted in
mg/m-~.

The Mining Safety and Health Administrazion of the
U.S. Department of the Interior; Federal zgency with
safety and health regulatory and enforcement
authorities for the mining industry.

A material that alters a cell's genetic information and
may lead to undesirable inherited conditions.

A state of stupor, unconsciousness, o¢ arreszed 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 kidnexs.

A material that affects the nerve cells and —zy produce
emotional or behavioral abnormalities.

To eliminate potential hazards by inactivzzing strong
acids, caustics, and oxidizers. For examp.s, acids can
be neutralized by adding an appropriate amount of
caustic substance to the spill.

National Fire Protection Association; an _—zernational
voluntary membership organization to pro—2te/improve
fire protection and prevention and establis~ safeguards
against loss of life and property by fire. DSest known
on the industrial scene for the National Fr= Codes -
16 volumes of codes, standards, ~=commended
practices, and manuals developed (and >=riodically
updated) by
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NFPA technical committees. Among these is NFPA
I 704M, the code for showing hazards of materials using
the familiar diamond-shaped label or placard with
appropriate numbers or symbols., The brief explanation
on the next page illustrates the NFPA principle of
using scales of 0 to 4 (low to high) to classify
material hazerd.

[ ]

NIOSH 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.
Nonflammable - Not easily ignited, or if ignited, not burning rapidiy.
ll Non Sparking ‘
Tools 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.

NRC National Response Center; a3 notification center in the

- Coast Guard Building in Washington, DC, U.S., with

7 a toll-free telephone number (1-800-424-8302) which

~ must be called when significant oil or chemical spills or
other environmentally related accidents occur.

NTP National Toxicology Program. The NTP publishes an
Annual Report on Carcinogens, a listing of potential
carcinogens.,

Odor A description of the smell of the substance.

Odor Threshold The lowest concentration of a substance's vapor, in air,
that can be smelled.

Olfactory 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.

o T e R e e S
;

Oral Used in or taken into the body through the mouth.
1
»
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! COMMON MSDS TERMS

? Fice Hazard (Red)

g

Health Hazard (Blue) Reactivity (Yellow)

Ordinary combustible 0 - Stable and not

hazards in a fire reactive with watec

Stightly hazardous @ ! - Unstable if heated

Hazardous @ LZ - Violenf chemical
change

- Wil not burn

- Will ignite if preheated

Will ignite if modcrately heated

- Will ignite at most ambient cqn_dmons
Burns readily at ambient conditions

RN = O
1 ]

——

@-;‘ |

&

2 -
3 - Extreme danger 3 - Shock and heat may
v detonate
, .
: 4 - Deadly ﬁe(/ 4 - May detonate
Specific Hazard (White)
OoX Oxidizer
ACID Acid
ALK Alkah
COR Corrosive
A-W- Use No Water
‘f : Radiation Hazard
-20-
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11/ Oral Toxicity Adverse effects resulting from taking a substance into
! the body via the mouth. Ordinarily used to denote
effects in experimental animals.

n Organic Peroxide 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

!i both of the hydrogen atoms has been replaced by an
organic radical. Some organic peroxides are highly

unstable, and may decompose with explosive force.

g QOSHA ‘Occupational Safety and Health Administration of the
’ U.S. Department of Labor; Federal agency with safety
: and health regulatory and enforcement authorities for

ll : most U.S. industry and business.
Overexposure Exposure to a hazardous material beyond the allowable
n exposure levels.
Oxidizer 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 (CLOj3), permanganate (MnOy)

ll and nitrate (NO3) compounds are examples of oxiders;
note that all contain oxygen (O).

PEL 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 etfects.

% Yolatile 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 tempecature is
stated). Examples: butane, gasoline, and paint
thinner (mineral spirits) are 100% volatile; their
individual evaporation rates vary, but over a period of
time each will evaporate completely.

pH The symbol relating the hydrogen ion (H7)
concentration to that of a given standard solution. A
pH of 7 is neutral. Numbers increasing from 7 to l#&
indicate greater atkalinity., Numbers decreasing from 7
g to 0 indicate greater acidity,

~ - R R
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Physical Hazard

PMCC

Pneumoconiosis

Poison, Class A

Poison, Ciass B

Polymerization

ppb

A chemical for which there is scientifically valid
evidence that it is a cownbustible hquid, a compressed
gas, explosive, {lamnmable, an organic peroxide, an
oxidizer, pyrophoric, unstable (reactive) or water-
reactive,

Pensky-Martens Closed Cup; a flash point est
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
peraxide.

A DOT hazard class for liquid, solid, paste, or semi-
solid substances - other than Class A poisons or
irritating materjals - 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
examples: arsenic, beryilium chioride, cyanide, mercuric
oxide,

See Hazardous Polymerization.

Parts per billion; 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 biliion is
.analogous to one second every 32 years, or one penny
out of $10,000,060.

Parts per miilion; 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 a8 particular
substance in a liquid or solid. For example, one part
per mllion is anafogous to one inch in sixteen miles,
one minute every two years, or one penny out of
$10,000.
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psi 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 s, pgauge pressure plus sea level
atmospheric pressure, of psig plus about 14.7 pounds
per. square inch). Also see mmHg.

Pulmonary Relating to, or associated with, the lungs.
il Pulmonary Edema Fluid in the lungs.

Pyrophoric A chemical that will ignite spontaneously in air at a
u temperature of 130°F (54.4C) or below.

Reaction A chemical transformation or change; the interaction of
!l two or more substances to form new substances.

Reactive See Unstable.

!l Reactivity A description of the tendency of a substance to undergo

chemical reaction with the release of energy.

Undesirable effects - such as pressure buildup,

l temperature increase, formation of noxious, toxic, or

corrosive by-products - may occur because of the

reactivity of a substance to heating, burning, direct

{l contact with other materials or other conditions tn use
or in storage.

, Reducing Agent In a reduction reaction (which always occurs

l' 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.

L3
tl Reproductive

Toxin Substances that affect either male or female
{l reproductive systems and may impair the ability to have
> children.

Respiratory
m Protection 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.

T RV Y
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Respiratory

System The breathing system; includes the Jungs and air
passages (trachea or "windpipe", larynx, mouth, and
nose) to the air outside the body, plus the associated

nervous and circulatory supply.

‘ RCRA Resource Conservation and Recovery Act; Federal
environmental legislation, administered by EPA, aimed
at controlling the generation, treating, storage,
transportation, and disposal of hazardous wastes.

Routes of
Entry The means by which material may pgain access to the
body, for example, inhalation, ingestion, and skin

contact.

SCBA See Self-Contained Breathing Apparatus.

Self-Contained

Breathing

Apparatus A respiratory protection device that consists of
a supply or a means of respirable air, oxygen, or
oxygen generating material, carried by the wearer.

Sensitizer 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

f 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, polien, and some
isocyanates and epoxy resin hardeners,

1
]
f
|
/ Self-lgnition See Auto-Ignition Temperature.
]

SETA Setaflash Closed Tester; a flash point test method.

Siticosis A disease of the lungs caused by the inhalation of silica
dust.

*Skin® 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 contact - 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

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 wili dissolve in water at ambient tem-
perature. Solubility information can be wuseful in
determining spill cleanup methods and fire-extinguishing
agents and methods for a material, Terms used to
express solubility are:

! negligible Less than 0.l percent
! stight 0.1 to 1.0 percent
[' moderate 1 to {0 percent
; appreciable more than 10 percent
: complete soluble in all proportions
‘{l Solvent A substance, usually a liquid, in which other substances
' are dissolved, The most common sclvent is water.
, ,
‘ql Sorbents Non-reactive materials used to clean up chemical spills.
' Examples: clay and vermiculite,
] Special Fire
} Fighting
Procedures Special procedures and/or personal protective
:l equipment that s necessary when a particular
i substance is involved in a fire, :
Species 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.

j Specific Gravity The weight of a material compared to the weight of an
. equal volume of water; an expression of the density (or
i heaviness) of the material. Example: if a volume of
ﬂ 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.
1 § tbs = 0.8
! 10 Ibs
!
.3
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Spill or Leak
Procedures

Splash Proot
Goggles

Spontaneously
Combustible

Stability

STEL

Superfund

Supplied Air
Respirators

Synonym

Systemic Poison

Systemic Toxicity

Insoluble materials with specific gravity of less than
1.0 will float in (or on) water. Insoluble materials
with specific gravity greater than 1.0 will sink (or go
10 the bottom) in water. Most  (but not all)
flammable liquids have specific gravity less than 1.0
and, if not soluble, will float on water - an important
consideration for fire suppression and spill 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 material
that fits snugly against the face, and bhas 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 1o 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 [imit; ACGIH terminology. See
TLV.

See CERCLA.

Air  line self-contained

apparatus.

respirators  or breathing

Another name or names by which a material is known.
Methyl alcohol, for example, is also known as
methano!, 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.

-26_
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Target Organ
Toxin A toxic substance that attacks a specific organ of
the body. For example, overexposure to carbon

tetrachloride can cause liver damage.

TCC Tag (Tagliabue) Closed Cup; a flash point test
method.

female can result in malformations in the fetus. An
example is thalidomide.

TLY 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 TLVs in
three ways:

TLV-TWA: the allowable Time Weighted Average
concentration for a normal 8-hour work day or

' Teratogen A substance or agent to which exposure of a pregnant
! 40-hour work week.

TLV-STEL: the Short-Term Exposure Limit, or
maximum concentration for a continuous l5-minute

T exposure period {(maximum of four such periods per
- 7 day, with at least 60 minutes between exposure
L periods, and provided that the daily TLV-TWA is
l -~ not exceeded).
TLV-C: the Ceiling limit - the concentration that
l should not be exceeded even instantaneously.
Also see ™Skin".
l TOC TAG Open Cup; a flash point test method.
Toxic Substance 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.
Toxicity The sum of adverse effects resulting from exposure to a
l material, generally by the mouth, skin, or respiratory
tract.
l Trade Name The trademark name or commercial trade name for a
material.
"
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Trade Secret

TSCA

TWA

UEL

UFL

UN Number

Unstable

Unusual Fire
and Explosion
Hazards

Any confidentiali 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 ftammable 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) 1is present. At higher concentrations, the
mixture is too "rich® to burn. Also see LEL.

See UEL.

A registry number assigned to dangerous commonly
carried 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
special hazards involved in extinguishing the burning
material.
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' USDA 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.

........ V oeeeeeao

Yapor The gaseous form a solid or liquid substance as it
evaporates.

Yapor Density 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 [.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.

Vapor Pressure 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
uwsually 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.

t Ventilation Circulating fresh air to replace contaminated air.
-29-
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Yermiculite An expanded mica (hydrated magnesium-aluminum-iron
silicate) used as sorbent for spill control and clean-up.

Volatility A measure of how quickly a substance forms a vapor at
ordinary temperatures.

Yiscosity The tendency of a fluid to resist internal flow without
regard to its density.

________ W ooroommmm
Waste Disposal ] .
Methods Proper disposal methods for contaminated material,
recovered liquids or solids, and their containers.
Water-Reactive A chemical that reacts with water to release a gas
that is either flammable or presents a health hazard.
]
]
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OCCUPATIONAL SAFETY AND HEALTH STANDARDS
SULBPART C—GENERAL SAFETY AND HEALTH PROVISIONS

(Code of Federal Regulations, Title 29, Chapter XVI{, 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 Safely and Health
Provisions

§1910.20 Access lo employee exposure
and medical records.

[Editor’s mote: The Occupational Safety
and Health Adminisiration February t1,
1983 (48 FR 6332} extended a partial
<iay for the flavor and fragrance indus-
iries of 29 CFR 1910.20 on access 1o
employee exposure and medical records.
The partial s1ay was extended {rom Feb-
tuary 15, 1983, to August 1, 198), 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 1, 1983 10
February 1. 1984 10 continue considering
the above mentioned issues.

[1910 20¢a) corrected by 45 FR 54331,
August 1§ 1980}

{a} Purpose. The purpose of this
$--ctiun 1s to provide employees and
thesr designated representatives a right
of access ta relevant exposure and
medical records. angd 1o provide
teptesentat es of the Assistant
Souretiry an ght of access 1o these
revords in osder to (ulfil responsibil.ies
urder the Occupstional Safety and
Heaslth Act. Access by employces, their
representatives. and the Assistant
Secretary 1s necessasy to yield both
b 1ect and indirect improcuments in the
detechun, Ireatment, snd prevention of
occupational disease. Each employer in
1esponsible for assuricg compliance
with This section, but the sctivities

med:cal records provisions ean be
carried out, on behalf of the emplover.
by the physician or other heaith care

} ersonnel in charge of employee
w.ediral records. Except as expressly
provided, nothing in this section is
mtended o affect existing legal and
ethical vbligations concerning the
maintendnce and confidennality of
empinyee medical information. the duty
to disclose information o a patient/
employee or any other aspect of the
medical-care relationship, or affect
existing legal obligations concerning the
prutection of trade secret information.

{b} Scupe and opplicotion. (1) This
section applies to each general incustry,
masitime, 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 aill

employee exposure and medical records.

and analyses thereof. of employees
expaosed to toxic substances or harmiul
physical egeats. whether or not the
records are related o specific
occupational safety and health
stundards.

13) This section applies to all
employee exposure and medical records.
and analyses thereof. made or
maintained in any manner, including on
an in-house or contractual {e.g.. fee-for-
service) basis. Each employer shall
sesure that the preservalion and access
requirements of this section are
complied with regardless of the manner
in which records sre made or

{c] Definitions. {1} “Access” means
the right and opportunity lo examine
and copy. -4

{2} “Analysis using exposure or
medical 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 employers or no
further work is currently being done by
the person respansible for preparing the
analysis.

{3} "Designaled represeniative™
means any individual of organization to
whom an employee gives written
authorization to excrcise a ,ight of
access. For the purposes of access 1o
employee exposure records and
analyses using expusure or medical
records, a recognized or certified
collective bargaining agent shall be
treated aulomatically as a designated
representalive without regard to written
employee authorization.

(4) "Employee™ means a cusrent
employee. a forrier employee. or un
employee being 3ssigned or transferred
to work where tere will be exposure to
toxric substances or harmfu! physical
agents. In the case of a deceased or
legally incapacitated employee. the
employee’s legal representative may
directly exercise ull the employee’s
rights under this section.

{S) "Employee exposure record™
means a record containing any of the

imvulved in cumplying with the access ta  maintained. followirg kinds of information
{Sec. 1910.20(c} 5}
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REFERENCE FILE

cuncerning employce expusure {0 loxic
substences or harmful physicul sgents:

(i) environmental (worhplace)
monoring ot oicasuning. including
personal, areu, grab. wipe. or uther fonn
of samphing. as well as related collection
and unalytical methodologies.
calculations. end other backgrnund dats
relevant fo interpretation of the results
obtained:

(33} biological monitoring results which
directly asscss the sbsorption of &
substance or agent by body systems
{e.g., the level of a cheniical in the blood.
urine, breath. hair, fingernails. ete.} bot
not including results which sssess the
biological cffect of a subslance 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 irade name}
of a loxic substance or harmful physical
agent.

(8)(i) "Employee medical record”
means a record concerning the health
status of an employee which is mide or
maintained by a physician, nurse. or
other health care perconnel, or
technician, including:

(A) medical and en:ployment
queslionnaires or histories (including
job description and occupational
exposures).

{B] the results of medical
examinstions (pre-employment, pre-
assignment, periodic, or episodic) and
laboratory tests {including X-ray
examinations and el biological
monitoring).

{C) medical opiiions. disgnoses.
progress notes. end recommendations.

{D) descriptions of treatments and
prescripiions, and

{E) employee medical complaints.

(ii} “Employee medica! record” does
not include the following:

{A) physical specimens (¢ g.. blood or
urine samples) which are routinely
discarded as a part of normal siedical
practice. and are-no! required to be
maintained by other legal requirements.

(B} records concerning health
insurance claims if maintained
separately from the employer’s medical
pregram 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 personal counseling
programs) if mainteined separatcly from
the employer's medical program 4nd its
records.

{7} "Employer” means a current
emplover. s former employer. or a
successor employer.

ACL Doc 17288 - Page 135 of 232

{3) “Exposure” or “exposed” means
that un employec is subjected 10 a toxic
s histance or barmful physical agentin
the course of emplovment thraugh any
roufe of entry {inhelstion, ingestion, skin
contact or absorption, etc.). and includes
past exposure and potental (e g.
accidental or pessible) exposure, but
does not include situations where the
employes can demonstiate that the toxic
substance or harmful physice! agent is
pot used. bandled, stored. generated. or
present in the workplace in any manner
dillerent from typics) non-occupational
situations.

(9} “Record” means uny item,
collection. or grouping of infcrmation
regardless of the form or process by
which it is maintained (e.g.. paper
document. microfiche, microfilm. X-ray
film, or automated dala processing).

{10} “Specific written consent™ (i)
means 8 written authorization
containing the following.

{A) the name &nd signature of the
employee authorizing the release of
medical information,

{B] the date of the written
suthorization

{C) the name of the individual or
organization that is authorized to
release the medical inforination.

(D) the name of the designated
representative [individusl or
organization) thet is authorized to
receive the released information,

(E} & general description of the
medical information that is avthorized
10 be released.

{F) e genera!l description of the
purpose {or the release of the medical
information, and

{G) a date or condition upon which
the written suthorization will exprre (if .
less than one yeer).

{ii} A written autharization does not
opesate to suthorize the release of
medical information not in existence on
iL.2 date of written autborization. uniess
this is expressly authorized. and does
nut operale for more than one year from
the date of wiitlen authorization.

(iii) A wrillen euthorization may be
revoked in wriling prospectively a8t any
time.

(11) “Toxic substance or harmful
physical agent” means any chemical
substance, biological agent (bacteria.
viius, fungus. eic.), or physical stress
(nuise. heat, cold. vibration, repetitive
motion. ionizing and non-ionizing
radiation, hypo- or hyperbaric pressure,
etc } which:

(i} is regulated by any Federallaw or
rule due to a hazard to heslth,

{ii) is listed ip the Lstes printed
edition of the National Institute for
Occupationa! Safety and Health
(iv1QSH]) Registry of Toxic Eifects of

Qccuporiona! Sofety & Heolth Reporter
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Chemics! Substances (RTECS] (S
Appendin B).

(1ii) has yielded positive evidence of
an acule or chronic health hazard in
human. animal, or other biological
tegling conducted by, or known fo, the
employet, or

{iv} has & maierial safety dats shee’
svailable to the employer indicating thal
the material may pose a hazard to
human health.

{d] Preservation of records. {1) Unlecs
2 specific occupational safety and
health standatrd provides a diffcrent
period of time, each employer shall
assure the preservation and retention of
records as follows:

{i} Employee medical records Esch
employee medical record shall be
preserved and maintained for at 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. Evch
employee exposure record shall be
preserved and maintained for 2t least
thirty {30) years. excep! that:

(A) Background data to envirunnen)s)
[workplace)} mopitoring or measuring.
such es 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, ard & summary of other
background data relevant to
interpretation of the results obtained,
aredrciained for at least thirty {30) years:
an
11816.20(d1(11{ii) (A} corrected by 45
FR 54333, August 15, 1980]

{B} Materic] 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 identily
[chemical name if known} of the
substance or agenl, where it was used,
and when it was used is retained for at
le-ast thirty (30) years; and

(iil) Analyses using exposure or
medicof records. Each anslysis using
exposure o1 medicai recards shall be
preserved and maintained for at least
thirty {30] years.

{2} Nothing in this section is intended
1o mendate the jorm, mannes, or process
by which an emnployer preserves 8
record so ot:¢ as the information
contained in the record is preserved and
retrievable, except that X-fay films shall
be preserved in their original stste.

(e) Access lo records. (1} Generol )
Whenever an employee or designated
representative requests access 1o @
record. the employer shall essure that
access is provided in a reasonable fime.

[Sec. 1910.20(s){101i}]
w0
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place, and manner. but in no event later
than fifteen {15] days after the request
for access is made.

(i) Whenever an employee ot
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 to the employee or
representative,

(B} the necessary mechanicel copying
facilities (e g., photocopying) are made
available without cost lo the employee
or representative for copying the record,
of

{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 overbead expenses) for &
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 thal has been added to a
rec&)rd which was previously provided:
an

{B) An employer shall not charge for
an initial request by e recognized or
certified collective bargaining agent for
a copy of an employee exposure record
or an analysis using exposure ot
medical records.

{iv) Nothing in this section is intended
to preclude employees and collective
bargaining agenis from collectively
bargaining to obtain access to
information in addition to that available
under this section.

(2) Emplo -ee and designated
representat. ve access. (i} Employee
exposure records. Each employer shall,
upon request, assure the access of each
employee and designated representative
1o 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 1o toxic substances or
harmful physical agents.

{B} exposure records of other
emiployees with past or present job
duties or wotking conditions related to
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 1o

which the employee is being assigned or
transferred.’

{ii) Employece medico! records. (A}
Each employer shall, upon request,
assure the access of each employee to
employce medical records of which the
employee is the subject. except as
provided in paragraph (e)(21i} {4
below.

-{B) Each employer shall. upon request,
assure the sccess of each designated
tepresentative 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 fot access to employee
medical records.

{C) Whenever access to employee
medical 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
tecords. and a physicisn representing
the employer believes that direct
employee access to information
contained in the records regarding
specific diagnosis of a terminsl illness or
# 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 wnitten
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
to 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 8 family member, personal
friend. or fellow employee who has
provided confidential information
concerning en employee’s health status.

{lii} Anclyses using exposure or

{A) Each employer shall. upon
requesy, assure the access of each
employee and designated represenistive
to each analysis using exposure or
medical records concerning the
employee’s working conditions or
wotkplace.

(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. etc) or
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. I the employer can
demonstrate that remova! of personal
identifiers from an analysis is not
feasible. access 1o the personally
identifiable portions of the analysis
need not be provided.

{3) OSHA access. (i) Each employer
shall, upon request, assure the
immediate access of representatives of
the Assistant Secretary of Labar 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 medical records are
contained in 20 CFR 1913.10.

{ii} Whenever OSHA seeks access to
personally identifisble employee
medical information by presenting to the
employer a written access order
pursuant to 29 CFR 1913.10{d). the
employer shall prominently posi s copy
of the written access order and its
accompanying cover leltet for at least
fifieen (15) working days.

(D) Trade secrets. (1) Except a3
provided in paragraph {1})(2} of this
section. nothing in this section precludes
sn employer from deleting from records
requested by in employee or designated
representative any trade secret data
which discloses manufacturing
processes, or discloses the percentage of
a chemical substance in 8 mixture, as
long as the employee or designated
representative is natified that
information has been deleted. Whenever
deletion of trade secret information
substantially impairs evaluation of the
place where or the time when exposure
1o & toxic substance or harmful physical
agent occurred. the employer shall
provide alternative informetion which is
suflicient to permit the employee to
identify where and when exposure
occurred.

{2) Notwithstanding any trade secret
claims, whenever access 1o records is

workplaces or working conditions lo medical records. requested, the employer shall provide
iSec. 1910.20(1)(2})
116-80 Pubhsace by THE BUREAU OF NST:ONAL AFFAIRS INC WASH:NGION OC 23C37 7
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access to chemical or physica) agent
identities including chemical names,
levels of exposure. and employee health
status data conteined in the requested
records.

{3) Whenevcer trade secrel information
is provided to 8n employee or
designated sepresenlative. the employer
msy require, 85 8 condition of access,
that the employee or designated
representalive agree in wriling not 1o
use the trade secret information for the
purpose of commercial gain and not to
permit misuse of the trade secret
information by & competitor or potential
competitor of the employer.

(g) Employee information. {1} Upon an
employee’s first entering into
emplayment, and at least annually
thereaflter, each employer sha!l miorm
emplovees exposed Lo toxic substances
or harmful physical agents of the
following:

(3) Lhe existence, location, and
availability of any records covered by
this section:

{ii) the person responsible for
maintaining and praviding access to
records; and

(iii) each employee’s rights of access
to these records.

(2) Each employer shall make readily
svailable to employees a copy-of this
standard and its sppendices. and shall
distribute to employees any
informational materials concerning this
standard which are made available to
the employer by the Assistant Secretary
of Labor for Occupational Safety and
Health.

(h) Tronsfer of records. {1) Whenever
en employer s ceasing tc do business,
the employer shall transfer all recorde
subject fo this section to the successor
employer. The successor employer shall
receive and maintain these records.

(2) Whenever an employer is ceasing
1o do business and there is no successor
employer to receive and maintain the
records subject to this standard, the
employer ahall notify affected
employees of their rights of access to
recards et least three (3} months prior 1o

the cessation of the employer’s business.

(3) Whenever an employer either is
ceasing to do business and there is no
successor employer (o receive and
maintain the records, or intends to
dispose of any records required to be
preserved for at least thirty (30} years.
the employer shell:

(3) transfer the records to the Director
of the Natione! Institute for
Occupational Safety and Health
{NIOSH] if so required by a apecific
occupetional safety and health
standard: or

{ii) notily the Director of NIOSH in
wniling of the impending disposal of

records at least three (3) months prior 1o
the disposal of the records.

(4} Where an employer regularly
disposes of records required to be
preserved for st least thirty (30} years,
the employer may. with st least (3)
months notice. notify the Direclor of
NIOSH on en annual busis of the
records intended to be disposed of in the
comng year.

(i) Appendices. The information
contained in the appendices to this
section is not intended. by itself, 10
creale any sdditional obligations not
otherwize imposed by this section nor
detract from any existing obligation.

li) Effective dote. This section shall
tzcome effective on Auvgust 21, 1980. All
obligations of this section commence on
the effective date excep! that the
emplover shali provide the information
required under paragraph {g)(1) of this
section to 8]l current employees within
sixly (60) days after the effective date.

Appendin A to § 191020—Sample
Authorizstion Letter for the Release of
Ernployee Medical Record Information to &
Deslignated Representative

}. ———— {full name of worher/patient)
hereby authorize {individual or
organization bolding the medica) records} 10
relesse L0 findividual or
organization avthorized to receive the
roedical information), the following medical
information from my personal medics!
records:

[Describe generally the information desired
o be released).

1 give my permission for this roedical
information to be used for the following
purpose: . but 1 do 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 sdditional
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 a particular expiration date for
this letter {if less than one year): (2} describe
medical information to be created in the
future that you intend to be covered by this
suthorization letter; or {3) describe portions
of the medicel information in your records
whick you do not intend to be relessed ss &
result of this letter.}

Full same of Employee or Legal
Represenlative

Signature of Employee or Legal
Representative

Date of Signature

Cccugationol Sofety & Health Regorter

UCC 002438
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Appendix B to § 1911026 Availability of
KIOSH Registry of Toxic Effecis of Chemical
Substances (RTECS) !

{Appendix B correcled by 45 FR 54333,
August 15, 1969)

The fina! stendard. 20 CFF 1510.20. upphex
fo oll employee exponure and medical
records. and analyses thereo!f. of employees
exposed to toxic subsiances or hermful
physice! sgents (paragraph (b)(2}}. The rerm
“soxic substance or harmful physical agent™
is defined by paregraph {c}{11) 1o encompass
chemical substances, biological agenis, and
physical stresses for which there is evidence
of harmful health efiects. The standard uses
the Jatest printed edition of the Nationa)
Institute for Occupational Safety and Health
{NIOSH)} Registry of Toxic Effects of
Chemical Substances {RTECS) as one of the
chief sources of information as to wheither
evidence of hermful health effects exists M o
substance is listed in the latest printed
RTECS. the standard epBhes to exposure and
medical recards (and analyses of these
yecords) releven? 1o employees exposed to
the substance

1t is appropriste to note that the final
standard does not require that employers
purchase a'copy of RTECS: and many
employers need not consult RTECS 10
ascertaio whether their employee exposure or
medica! records sre subject to the standard.
Employers who do not currently have the
lates! printed edition of the NYOSH RTECS,
however, may desire ta obtain s copy. The
RTECS is i3sued in an annua! printed edition
as mandated by section 20(8)i6} of the
Occupational Safety and Health Act (29 (

TN

V.S.C. 665{a){6}). The 1978 edstion is the wos!
recent printed edilion as of Mey 1. 1980. Its
Foreward and Introduction describes the
RTECS ss follows

“The annuas) publicetion of a list of known
toxic subsiances iz @ NIOSH mandate under
the Occupationa) Safety and Health Act of
1870. J1 is intended to provide basic
information on the knowb toxiz and
biological effects of chemical subslances for
the use of employers, employees, physicians,
ifdustrial hygienists, taxicologists,
researchers, and. in general, anyone
concerned with the proper and safe handhng
of chemicals. In tum, thus informetion may
contribute to a betier understanding of
potential occupational hezards by everyone
tnvolved and ultimately may help to brng
about a more healt:ful workplace
environment. {p. iii}

“This Registry contains 124,247 fistings of
chemical substances: 33,928 are names of
different chemicals with their associated
toxicily dste and 80.318 are synonyms. This
edition includes upproximately 7.500 new
chemical compounds that did not appeer in
the 1977 Registry. {p. xiii)

“The Registry's purposes are meny, and it
serves 8 vanetly of users H is 2 gingle source
document for basit toxicity information snd
for other data. suck as chemical identifiers
and informatior necessary for the
preparation of safety directives and hazerd

'On April 24. 1060 the Director of the Federel
Register spproved for incorporation by reference {
into 28 CFR 1810, the 1976 edition of the National \
Institute for Occupational Salety and Health
Registry of Toaic Effecis of Chemice) Substances
tthe Reguiry) {See 29 CFR 183020 (e} 13 )1i))

1Sec. 1910.20, Appendix 8} [ ]
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evafuations {or chemical substances. The
various types of toxic effects linked to
literature citations provide researchers and
occupational health sclentists with an
introduction 1o the toxicological litecature.
making their own review of the toxic hazards
of a grven substance eaier. By presenting
data on the lowest reporied doses that
produce effects by several routes of entry in
various species. the Registry fumnishes
valuable information to those responaible for
preparing safety data sheets {or chemical
substances in the workplece. Chemicel and
production engineers can use the Registry 0
tdentify the hazards which may be associated
with chemical intermediates in the
development of final products, and thus can
more readily select substitutes or allernate
processes which may be less hazardous. {p.
xiii)

“In this edition of the Registry, the editors
infend to identify “slj known toxic )
substances™ which may exist in the

6-19-80

ACL Doc 17288 - Page 138 of 232

environmeent and to provide pertinent data on
the toxic effects from known doses entering
an organism by any routs described. Data
may be used for the evalvation of chemical
hazasds in the environment, whether they be
In the workplace, recrestion meas. or living
quarters {p. xii}

“}1 must be reemphasized that the entry of
a substance in the Registry does not
sutomatically mean that it must be avoided
A listing does meun, howeves, that the
substance has the documented potential of
being hasmbul if misused, and care must be
exercised to prevent tragic consequences. {p.
xiv]”

The RTECS 1978 printed edition may be
purchased for $13.00 from the Superintendent
of Documenty, U.S. Gevernment Printing
Office {GPO). Washington, D.C. 20402 {202~
783-3238) [Order GPO Siock No. 017-033-
00346-7). The 1979 printed edition is
snticipated to be iasued in the summer of
1960. Sowe employers may also desire o

UCC 002439

Publsred by THE BUREAU OF NATIONAL AFFRIRS INC WASHINGTON DC 200637

subscribe to the quacrterly update to the
RTECS which Ia published in & micrafiche
edition. Am annual subsaription to the
quarterly microfiche may be purchased from
the GPO for $14.00 [Order the “Microfiche
Edition, Registry of Toxic Effects of Chemical
Substances”}). Both the printed edition snd
the microfiche edition of RTECS arp available
for review at many university and public
libraries throughout the country. The latest
RTECS editions may siso be examined of the
O5HA Tec hnical Deta Center, Room N2439-
Rear. United States Department of Labor, 200
Constitution Avenue. NW., Washington, D.C.
20210 {202-523-8700}, or #t sny OSHA
Regional or Asea Office {See. major city
telephonre directories under United States
Government-Labor Department).

[Section 1910 20 issuad as interim rule, effec-
tive July 19, 1978, at 43 FR 31309, July 19,
1978 republished at 41 FR 31329, July 21,
1978, amended st 45 FR 33212 May 23, 1580,
elfective August 21, 1980)

{Sec. 1910.20, Appendix 8}
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ABRASIVE GRINDING PRODUCTS
ACETONE
ACETYLENE
ACRYLONITRILE
ALUMINUM (PLATE)
ANTIFREEZE - ETHYLENE GLYCOL
ARGON
BRASS
CALCIUM CARBONATE
CALCILUM CHLORIDE
CARBOLINE THINNER #25
CARBOLINE THINNER %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

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazar... Published by AsbestosClaims.Law
ACL Doc 17288 - Page 139 of 232 asbestosclaims.law/library/17288/139


https://asbestosclaims.law/library/17288/139

MSDS - FIELD & SHOPS (CONT.)

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazar...

ACL Doc 17288 - Page 140 of 232

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"

CALVANIZING COMPOUND (AEROSOL)

GALVANIZING COMPOUND (COLD) '

GASOLINE REGULAR

GASCLINE UNLEADED

GLYCERINE

GOGGLE CLEANER

HELIUM

HI SOL 15

HYDROGEN PEROXIDE - 30%

INSULATION MATERIALS
AEROTUBE PIPE/SHEET
AEROTUBE 11 PIPE/SHEET
ALKOTE (HEAVY GRADE)
ANTI-ABRASIVE 2A COATING
ASBESTOS

BERYLLIUM OXIDE

2
UCC 002441
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MSDS - FIELD & SHOPS (CONT.)

BURLGLAS 1200

CADALON 500 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 1500

HILBOARD 1212

HILCOVER 8,10,12
JAXSAN €600 & 601
" KAPTON

KAYLC 10 AF

MICRO-LOK

PABCO

PABCOTE CEMENT
PITTCOTE 3060

PITTSEAL 111 SEALANT
PROTEXULATE

PVvC

RUBATEX FLEXIBLE FOAM

SPIN GLAS 812 - 817

3
UCC 002442
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SPIN GLAS 1001
TEMP-MAT
THERMO-12
THERMOKOTE

VITREOQUS SILICA

1SOPROPANOL
LUBRICANTS AND OILS:

GREASE

GREASE - TEXACO MARFAX #2

GULFCUT 11D

GULFCUT 454

GULF MULTI-PURPOSE GEAR LUB. BOW/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
UCC 002443
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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

REERIGERANTS
KAISER 11
KAISER 22
5
UCC 002444
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MSDS - FIELD AREAS (CONT.)

FREON 11
FREON 12
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. 3681 (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
UCC 002446
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cxposure. 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 Lhe content of erythro
cyvies. hemoglobin, and leukocytes in the
blood. as well as increase the prothrombin
time. Persons with existing blood disorders
may be more susceptibie to the cffects of
DBCP.

5. Reproductive disordcrs. Animal studies
have associated DBCP with various effects
on the reproductive organs. Among these ef-
fects are atrophy of the testicles and
changes in the estrous cycle. Persons with
pre-existing reproductive disorders may be
al increased risk to these effects of DBCP.
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(Approved by the Office of Management
and Budget under ceontrol number 1218-
0101y

(Secs. 6, 8, 84 Stat. 1593, 1596, 1599, (29
U.S.C. 655, 657); Sccretary of Labor’s Order
8-76 (41 FR 25059); (28 CFR 1911: secs. 6(b),
8t¢) 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
1811, Ch. XVII of Title 29)

[43 FR 11527, Mar. 17, 1978, as amended at
45 FR 35283, May 23. 1980; 49 FR 18295,
Apr. 30, 19841

19101015 Acryionitrile.

() Scope and application. (1) This
section applies Lo all occupational ex-
posures to acrylonitrile (AN), Chemi-
cal Abstracts Service Registry No.
000107131, except as provided in para-
graphs (aX2) and (a)3) of this section.

29 CFR Ch. XVH (7-1-85 Edition)

(2) This section docs notl apply to ex-
posures which resuit solely from the
processing. use. and handling of the
following materials;

(i) ABS resins, SAN rcsins, nitrile
barrier resins. solid nitrile clastomers.
and acrylic and modacryhe fibers,
when these listed materials are in the
form of finished polyvmers, and prod-
ucts fabricated from such finished
polymers:

(ii) Materials made from and/or con-
taining AN for which objective data is
reasonably relied upon to demonstrate
that the material is not capabte 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
grealest possible release; and

(iii) Solid materials made from and/
or containing AN which will not be
heated above 170° F during handling,
use, Or processing.

t3) An employer relving upon ex-
emption under paragraph a}X2xii)
shall maintain records of the objective
dala supporting that exemption, and
of the basis of the emplover’s reliance

on the data, as provided in paragraph .

{q) of this section.
(b) Definttions. “Acryionitrile” or

“AN" means acrylonitrile monomer,

chemical formula CH, = CHCN.

“Action level” means a concentra-
tion of AN of 1 ppm as an cight (8)-
hour time-weighted average.

“Assistant Secretary’ means the As-
sistant Secretary of Labor for Occupa-
tional Safety and Heaith, 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 siich an area as a
designated representative of employ-
ees for the purpose of exercising the
opportunity to observe monitoring
procedures under paragraph (r) of this
section.

“Decontamination” means  treat-
ment of materials and surfaces by
water washdown, ventilation, or other
means, to assure that thc materials
will not expose employees to airborne
concentrations of AN above 1 means
the Director, National

UCC 002466 838

Institute for

Published by AsbestosClaims.Law

asbestosclaims.law/library/17288/165


https://asbestosclaims.law/library/17288/165

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazar...

ACL Doc 17288 - Page 166 of 232

Occupational Safety and Health Admin., Lobor

Occupational Safety and Health, U.S.
Department of Health, Education, and
Welfare, or designec.

“Emergency”’ means any occurrence
such as. but not limited to, equipment
faiture. rupture of containers, or fail-
ure of control cquipment, which re-
sults in an unexpected massive release
of AN.

“Liguid AN means AN monomer in
liguid form, and liquid or scmiliquid
polymer intermediates, including slur-
rics, suspensions, emulsions, and solu-
tions, produced during the polymeriza-
tion of AN.

“0OSHA 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— (1)
Inhalation. (i) Time weighted average
l1imit (TWA). The employer shall
assure that no employee is exposed Lo
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.

(11) Ceiling limit. The employer shall
assure that no employee is exposed to
an airborne concentration of acryloni-
trile in excess of ten (10) ppm as aver-
aped over any fifteen (15)-minute
period during the work day.

(2) Dermal and eye exposure. The
emplover shall assure that no employ-
ec is exposed to skin contact or eye
contact with liquid AN.

(d) Nolification of regulated areas
and emergencies— (1) Regulated areas.
Within thirty (30) days following the
establishment of a regulated area pur-
suant to paragraph ()} of this section,
the employer shall report the follow-
ing information to the OSHA Area
Office;

(i) The address and location of each
establishment which has one or more
repulated areas;

(i1) The locations, within the estab-
hishiment, of cach regulated area;

(ii1) A brief description of each proe-
ess or operation which results in em-
ployee exposure to AN in regulated
areas; and

(iv) The number of employees en-
paged in each process or operation

UCC 002467
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within each regulated arca which re-
sults in exposure Lo AN, and an esti-
mate of the frequency and degree of
exposure thatl occurs.

Whenever there has been a signifi-
cant change in the information re-
quired Lo be reported by this para-
graph, the emplover shall promptly
provide the new information to the
OSHA Arca Office.

(2) Emergencies. Emergencies, and
the facts obtainable at that time, shall
be reported within seventy-two (72)
hours of the initial occurrence to the
OSHA Area Office. Upon request of
the OSHA Arca Office; the employer
shall submit additional information in
writing relevant to the nature and
extent of employee exposures and
measures taken to prevent f{uture
emergencies of a similar nature,

te) Exrposure monitoring—(1) Gener-
al. (i) Determinations of airborne ex-
posure levels shall be made from air
samples that are representative of
each employce’s exposure to AN over
an eight (8)-hour period.

(ii} For the purposes of this section.
employee exposure is thal exposure
which would occur if the emplovec
were nol using a respiratoer.

(2) Initial monitaring. 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. (1) If the monitoring
required by this scction reveals em-
ployee exposure Lo be below the action
level, the employer may discontinuc
monitoring for that employee.

(ii) If the moniloring 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 employce atl least
quarterly. The employer shall contin-
ue these quarterly measurements until
at least two consecutive measurements
taken at least seven (7) dayvs apart, are
below the action level, and thereafter
the employer may discontinue moni-
toring for that employee.

(iii) If the monitoring required by
this section reveals emplovee exposure
to be in excess of the permissible expo-
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surc limits. the employer shall repeat
these delerminations for cach such
emplovee at least monthly. The em-
plover shali continuc these monthly
micasurements until at least two con-
secutive measurements, taken at least
seven (7) days apart, are below the
permissible exposure limits, and there-
after the empioyer shall monitor at
least quarterly.

(4) Additional monitoring. When-
ever there has been a production,
process, control, or personnel change
which may result in new or additional
exposures Lo 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 nolification. (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,

(ii) 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
expaosure to or below the permissible
exposure limits.

(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.

() Regulated areas. (1) The employ-
er shall establish regulated areas
where AN concentrations are in excess
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 olherwise authorized by the

29 CFR Ch. XVH (7-1-85 Edition)

act or regulations issued pursuant
thereto.

(4) The employer shall assure thatf
food or beverages are not present or'
consumed, Lobacco products ar¢ not
present or used, and cosmetics are not
applied in the regulated area,

(g) Mcthods of compliance—(1) Engi-
necring and work praclice controls. (i)
By November 2, 1980, the cmployer
shall institute engincering 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.

(ii) Wherever the cngincering and
work practice controls which can be
instituted are not sufficient to reduce
employee exposures to or below the
permissible exposure limits, the em-
ployer shall nonetheless use them to
reduce exposures to the Jowest levels
achievable by thesc 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. (i) The em-
ployer shall establish and implement a(
written program to reduce employee
exposures to or below the permissible
exposure limits solely by means of en-
gineering and work practice controls,
as required by paragraph (gX1} of this
section.

(ii) Written plans for these compli-
ance programs shall 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 Lo be applied to the operation or

process in gquestion;

(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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(iii) 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 affccted
employec or representative.

(v) The plans required by this para-
graph shall be revised and updated at
least every six (6) months to refiect
the current status of the program.

(h) Respiratory prolection—{(1) Gen-
cral. The employer shall assure thal
respirators are used where requircd by
this section to reduce employee ¢xpo-
sure to within the permissible ¢xpo-
sure limits. Respirators shall be used
in the following circumstances:

Labor § 1910.1045

-¢i) During the time period necessary
to install or implement feasible engi-
neering and work practice controls;

tiiy In work operations, such as
maintenance and rvepar aclivities or
reactor cleaning, in which the employ-
or establishes that engineering and
work practice controls are not feasible;

(iiiy In work situations where feasi-
bie engineering and work practice con-
trols are nol yet sufficient Lo reduce
exposure to or below the permissible
exposurce limits: and

{iv) In emergencics.

(2) Respiralor selection. (1) Where
respiratory  protection  is  required
under this section, the employer shall
select and provide, at ne cost to the
emplovee, 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 ot condhhon Ot use —7
) i

(3} Less than of equat 1o 20 ppm

Hosnuealyr Iype

{ (1) Chemcal cantndge respeaior with Organi v Caripidgeis) aswd halt

mask facepwce. of
1 (2) Supphied ar r25pralor wiih hatl mass faLepne
(&) Less than o equal to 100 ppm of marmun § (1} Fuli lacepwce respratoe wilth {A] 0(Gams Vapar Cartuses. th) 0gamme

use concentration [MUC) of carndges or can
wicrs, whichever 1s lower i

vapor gas mash chin slyie, of {C) orgamc vapor gas mask cane e iont
ot back-mouynied

| (2} Suppheg ar tesmiatos with lull facepwce. o
1 (3) Selt-contance breathing apparatus witt: tul 1acemed.

{c] Less than o1 equat to 4,000 ppm .

‘ 1) Supphed av Tespualor aperated o (e pIsthve presauts Maod-s witty full

t lacepiece. helmet, sun. ar hood
{01 Grealer than 4,000 ppm of unknown concen- { (1) Suppled air and auxdiaty scit contaned bredthny apparatus wisn tull

traton. ‘

tacepiece n postive presswe mode. of

1(2) Setl-contained breathing apparalus with hll lalepece n posivae
' pressure mode

(ey Fuelighting .. .. .. . .
mode.
(fy Escape

... | Selt-cantaineg breathing apparatus with tull {acepiecs in Postive Presswe

i (1) Any organic vapor respiator, of
! {2} Any sell-comaned breathing apparatus
!

(i) 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 (b), (d}, (e), and ().

{ii) Where air/purifying respirators
(chemical cartridge- or canister-type}
arc 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-

cver 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 Lo assure that
the respirator selected provides the
protection required by table 1.

(A) Qualitative fit. The employer
shall perform quahtative {it tests at
the time of initial fitting and at least
semiannually thereafter for each em-
ployee wearing respirators. ]

(B) Quantlitative fil. Each employer
with more than 10 employeces wearing
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negative pressure respirators shall per-
form quantitative fit lesting al the
time of initial fitting and at least semi-
annually thereafter for each such em-
plovee.

Gv) Employees 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.

() Emergency silualions—(1) Writ-
ten plans. (i) A written plan for emer-
pency situations shall be developed for
cach workplace where liquid AN is
present. Appropriate portions of the
plan shall be implemented in the
event of an emergency.

(i) The plan shall specifically pro-
vide that employees engaged in cor-
rectinz emergency conditions shall be
equipped as required in paragraph (h}
of this section until the emergency is
abated.

(iti) Employees not engaged in cor-
recting the emergency shall be evacu-
ated from the arca and shall not be
permitted to return until the emergen-
cv is abated.

(2) Alerting employees. Where there
is the possibility of employee exposure
Lo AN in excess of the ceiling limit, a
general alarm shall be installed and
uscd to promptly alert employees of
such occurrences.

(j) Protective clothing and equip-
menl—(1) 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 shall be complied with.

(2) Cleaning and replacement. (i)
The employer shall clean. launder,
maintain, or replace protective cloth-
ing and equipment required by this
section as needed to maintain their ef-
fectiveness.

(i1) The employer shall assure that
impermeable protective clothing
which contacts or is likely to have con-
tacted liquid AN shall be decontami-
nated before being removed by the
employvee. ‘

UCC 002470
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(i) The employer shall assure that
an employee whose nonimpermeabie

clothing becomes wetted with liquid

AN shaill immediately remove that
clothing and procecd o shower. The
clothing shall be decontaminated
before it is removed {rom the regulat-
ed area.

(iv) The emplover shall assure that
no emplovee removes protective cloth-
ing or cquipment from the change
room. excepl for those employees at-
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) AN surfaces
shall be maintained {ree of visible ac-
cumulations of liquid AN.

(2) For operations involving liquid
AN, the employer shatl institute a pro-
gram {or detecting leaks and spills of
liquid AN, including regular visual in-
spections.

{3) Where spills of liquid AN are de-
tected, the employer shall assure that
surfaces contacted by the liguid AN
are decontaminated. Employecs not
engaged in decontamination activities
shall leave the area of the spill, and
shall not be permitted in the area
until decontamination is completed.

(1) Waste disposal. AN waste, serap.
debris, bags, containers, or ecquipment
shall be decontaminated before being
incorporated in the general waste dis-
posal system.

{m) Hygiene facilities and praclices.
(1) Where employces are exposed to
airborne concentrations of AN above
the permissible exposure limits, or
where employees are required to wear
protective clothing or equipment pur-
suant to paragraph (j) of this section,
the facilities required by 29 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 dssure that Lhe employees use
the facilities provided.

(2) The employer shall assure that
employees wearing protective clothing
or equipment for protection {rom 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 eye exposure to
liquid AN, the affected employee shall
shower immediately to minimize the
danger of skin absorption.

t4) The employer shall assure that
cmpiovees working in the regulated
area wash their hands and faces prior
Lo eating.

(n) Medical surveillance—(1) Gener-
al. (i) The.emplover shall institute a
program of medical surveillance for
each employee who is or will be ex-
posed Lo AN at or above the action
level, without regard Lo the use of res-
pirators. The employer shall provide
each such employee with an opportu-
nity for medical examinations and
tests in accordance with this para-
graph.

(i3) The employer shall assure that
all medical examinations and proce-
dures arce performed by or under the
supervision of a licensed physician,
and that they shall be provided with-
oul cost to the employee.

(2) Initial examinations. At the time
of initial assignment, or upon institu-
tion of the medical surveillance pro-

—gram, the emplover shall provide each

affected employee an opportunity for
a medical examination, including at

- least the following elements:

(i) A work history and medical histo-
ry with special attention to skin, respi-
ratory, and egastrointestinal 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;

(i) A complete physical examination
giving particular attention to the pe-
ripheral and central nervous system,
gastrointestinal system, respiratory
system, skin, and thyroid;

(iii} A t4- 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
apge or older, and for any other affect-
¢d employees for whom, in the opinion
of the physician, such testing is appro-
priate.

(3) Periodic examinations. (i) The
empioyer shall provide the examina-
tions specified in paragraph (nX2) of

UCC 002471
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this section at least annually for all
employees specified in  paragraph
{(n) 1) 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 emplovment.
the emplover shall make such exanu-
nation available to the emiployee prior
to such termination,.

(4) Additional examinations. 1f 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
{reatment.

(5) Information provided Lo the phy-
sictan. The employer shall provide the
following information Lo the examin-
ing phyvsician:

(i} A copy of Lhis standard and its
appendixes.

(ii) A description of the affected em-
ployee’s duties as they relate to the
employee’'s exposure,

(iii) The employee’s representative
exposure level,

{iv) The employece's ahticipated or
eslimated exposure level (for preplace-
iment examinations or in cases of expo-
sure due to an emergency,

(v) A description of any personal
protective equipment used or to be
used. and

(vi) Information from previous medi-
cal examinations of the affected em-
ployee, which is not otherwise avail-
able to the examining physician.

(6) Physician’s wrillen opinion. (i)
The employer shall obtain 2 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;

(C) 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 resuits of the medical examination
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and any medical conditions which re-
quire further examination or treat-
ment.

(i) The employer shall instruct the
physician not to reveal in the written
opinion specific (indings or diagnoscs
unrelated to occupational exposure to
AN. :

(iii) The employer shall provide a
copy of the written opinion to the af-
fected employee.

(0) Employee information and train-
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 Lhe action level by engi-
neering and work practice controls,
and all employees subject to potential
skin or eye contact with liqguid AN.

(ii) Training shall be provided at the
time of initial assignment, or upon in-
stitution of the training program, and
at least annually thereafter, and the
employer shall assure that each em-
ployee is informed of the following:

(A) The information contained
appendixes A and B;

(B) The guantity, location. manner
of use, release, or storage of AN, and
the specific nature 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 o (raining malerials. (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-

in

UCC 002472
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ing program to the Assistant Secretary
and the Director.

(p) Signs and labels—(1) General. (i)
The emplover may use labels or signst.
required by other statutes, recgula-
{ions. or ordinances in addition Lo, or
in combination with, signs and labels
required by this paragraph.,

(ii) The emplover shall assure that
no statement appears on or near any
sign or label required by tLhis para-
graph which contradicts or detracts
from the required sign or labeti.

(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 BE
REQUIRED

(it) The employer shall assure that!’A
signs required by this paragraph are il-
luminated and cleaned as necessary so
that the legend is readily visible.

(3) Labels. (i} The employer shall
assure that precautionary labels are
affixed to all containers of liquid AN
and AN-based materials not exempted
under paragraph (a)X2) of this stand-
ard. The emplover shall assure that
the lables remain affixed when the
materials are sold, distributed, or oth-
erwise leave the employer’'s workplace.

(ii) 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) Recordkeeping—(1) Objeclive
data for exempled operations. (i)
Where the processing. use, and han-
dling of materials made from or con-
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taining AN are exempled pursuant to
paragraph (a)2Xii) of this section, the
employer shall establish and maintain
an accurate record of objective data
reasonably relied upon in support of
the exemplion.

(ii) This rccord shall inctude at least
the following information:

(A) The material qualifying for ex-
empition;

(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.

(iii) The employer shall maintain
this record for the duration of the em-
plover's reliance upon such objective
data.

(2) Exposure monitloring. (i) The em-
ployer shall estabiish and maintain an
accurate record of all monitoring re-
quired by paragraph (e) of this sec
tion.

{ii) This record shall include:

(A) Thec 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 exposurc the measurement is
intended to represent.

(iii) 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;

(By Any cmployee medical
plaints related to exposure 10 AN;

(Cy A copy of the information pro-
vided te the physician as required by
paragraph (n)5) of this section; and

(D) A copy of the emplovee’s medi-
cal and work history.

(iiiy 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 jonger.

(4) Availability. (1) The employer
shall make all records required to be
maintained by this section available,
upon recquest, to the Assistant Secre-
tary and the Director for examination
and copying.

(ii) Records reguired by paragraphs
QX 1-tqx3) of this section shall be
provided upon request (0 employees,
designated represcentatives, .and the
Assistant Secretlary in accordance with
29 CFR 1910.20 (a)-(e)» and {(g)-(i).
Records required by paragraph (qX1)
shall be provided in the same manner
as exposure monitoring records.

(5) Transfcr of records. (iy Whenever
the employer ceases to do business.
the successor employer shall receive
and retain all records required Lo be
maintained by this section {or the pre-
scribed period.

(ii) Whenever the employver 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 Lo this sec-
tion, the employer shall notify the Di-
rector at least 3 months prior to the

com-

disposal of the records. and shall
transmit them to the Director upon
request.

(tiv) The employer shall also comply
with any additional requirements in-
volving transfer of records set forth in
23 CFR 1910.20¢(h).

(r) Observation of monitoring—(1)
Employec observation. The employer
shall provide affected employees, or
their designated representatives, an
opportunity to observe any monitoring
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of employee exposure to AN conduct-
cd pursuanl to paragraph () of this
section.

(2) Observafion procedures. (1)
Whenever observation of the monitor-
ing of employce exposure to AN re-
quires entry into an arca where the
use of protective clothing or equip-
ment is required, the employer shall
provide Lhe observer with personal
protective clothing and equipment re-
quired to be worn by employces 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.

(tii) 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 Lo
the measurement of airborne concen-
trations of AN performed at the place
of exposure; and

(C) To record the results obtained.

(s) Effective dale: (1) This section
shall become effective November 2,
1978.

(2) Monitoring and medical surveil-
lance conducled since January 17,
1978, under the provisions of the
emergency Lemporary standard may
be relied upon by the emplover Lo
meel the initial 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,

(1) Appendires. The information con-
tained in the appendixes is not intend-
ed, by itself, to create any additional
obligation not otherwise imposed, or
to detract from any obtligation.

APPENDIX A—SUBSTANCE SAVETY DATA SHEFET
FOR ACRYLORITRILE

I. SUBSTANCE IDENTIFICATION

A. Substance: Acrylonitrile (CH, CHCN).

B. Synonyms: Propenenitrile; vinyl cya-
nide: cyanoethylene; AN; VCN; acylon; car-
bacryi; 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. XVl (7-1-85 Edition)

polymers having aceylonitrile as a raw or in.
termediate material.

D. AN is used in the manufacture of acryl-
ic and maodiaceylic fibers, acrylic plastics
and resins, speciality polvmers. nitrile rub-
bers. and other organic chemicals. It has
also been used as a lumigant.

E. Appearance and odor: Colorless (o pale
vellow liquid with a pungent odor which can
only be delected at concentirations 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.

1T, HEALTH HAZARD DATA

A. Acrylenitrile can affect your body if
you inhale the vapor (brcathing). if it comes
in contact with your eyes or skin, or if you
swallow it. I{ may enter your body through
your skin.

B. Effects of overexposure. 1. Short-term
exposure: Acrylonitrile can cause eye irrita-
tion. nausea, vomiting, headache, sneezing,
weakness., and light-headedness. Al high
concentrations. the effects of exposure may
go 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 you develop
any signs or symptoms and suspect Lhey are
causcd by exposure to acrylonitrile.

111. EMERGENCY F1RST 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 at-
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
vour skin, immediately wash the contami-
wated skin with water, If acrylonitrile soaks

hrongh  your clothing, especally  vour
shoes, remove the clottung imuinediately and
wash the skin withh water., Il svmploms
occur after washing, get medical attention
immediately. Thoroughly wash the clothing
before reusing. Contaminated teather 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 {resh air at
once. If breathing has stopped. perform ar-
tificial respiration. Keep the affected
person warm and at rest. Get medical atien-
tion as soon as possibic

D. Swallowing: When acrylonitriie has
been swallowed. give the person large guan-
tities of water immediately. After the water
has been swallowed, try to get the person Lo
vomit by having him touch thie back of his
throat with his {inger. Do not make an un-
conscious person vomit Get medieal atten.
tion immediately.

E. Rescuce: Move the affected person from
the hazardous exposure. If the exposed
person has been overcome. notify someonce
else and put into effect the estabhshed
emergency procedures. Do not become a cas-
uvalty yoursetf. Understand your emeqiency
rescue procedures and Know the locanon of
the emerpency cquipment before the need
4rises.

F. Special first aid procedures First aid
Kils conlaining an adeguate supply {at least
two dozeny of amyl nitrite pearls. each con-
taining 0.3 ml. shouvld be maintained at each
site where acrylonitrile is used. When a
person is suspeclted of receiving an overex-
posure Lo acrylonitrile, immediately remove
that person {rom 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 il breathing has stopped. If
the person is unconscious, amyl nitrite may
be used as an antidote by a properly trained
individual in accordance with established
emergency procedurses. 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:, throuph engineering controls, and in
areas whete enginecring controls are not
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. (Qider respirators may have a
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Burcau of Mines approval {abel.) For effec-
tive protection. respirators must fit your
face and head snugly. Respirators should
not be loosened or removed in work situa-
tions where their use is required.

Acryvionitrile does not have a detectable
odor except at ievels above the permissible
cxposure limits. Do not depend on odor to
warn you when a respirator cariridge 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 acrylonitrille to
gradually filter through the cartridge and
cause cxposures which you cannot detect by
odor. 1f you can smell acrylonitrile while
wearing a respirator, proceed immediately
to fresh air. If you experience difficully
breathing while wearing a respiratoer. tell
yvoiur employer.

B. Supplicd-air suits: In some work situa-
tions. the wearing of supplied-air suits may
be necessary. Your employer must instruct
vou in their proper vuse and operation.

C. Protective clothing: You must wear im-
pervious clothing, gloves. face shield, or
other appropriate protective clothing 1o pre-
vent skin contact with liquid acrylonitrile.
Where protective clothing is required. your
cmplover is required to provide clean gar-
ments {0 yvou as necessary 1o assume that
the clothing protects you adequately.

Replice or repair impervions  clothing
that has developed leaks.,

Acryionitrile should never be allowed to
remain on the skin. Clothing and shoes
which are not impervious to acrylonitrile
should not be allowed 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 afler 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 safely 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 gccur.

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. Acrylonilrile must be stored in tightly
closed containers in a cool, well-ventilated
arca. 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 f{lames are prohibited wherever acrylo-
nitrile is handled, used. or stored in a
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manner that could create a potential fire or
cxptosion hazard.

. You should use non-sparking iooils
when opening or clasing metal containers of
acrvionitrile,  and containers must  be
bonded and grounded when pouring or
transferring liquid acrylonitrile.

E. You must immediately remove any non-
impervious clothing that becomes welted
with acrylonitrile. and this clothing must
not be reworn until the acrylonitrile is ve-
moved from the clothing.

F. Impervious clothing wet with liguid ac-
rylonitrile 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 ang for any addi-
tinnad plant safety and health rules.

V1. ACCESS TO INFOBMATION

A. Each year, your employer is required to
inform »ou 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
richt Lo observe cmployee measurements
and to record the results obtained. Your em-
ployer is required to inform you of your ex-
posure. If your cmployer determines that
vou are being overexposed, he or she is re-
quired to inform you of the actions whictt
are being taken to reduce your exposure to
within permissible exposure limits.

C. Your employer is required (o keep
records of your exposures and medical ex-
aminations. 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 longer.

D. Your employer is required to rclease
your exposure and medical records to you or
your representative upon your request.

29 CFR Ch. XVIl (7-1-85 Edition)

ATPENDIX B—SURSTANCE TECHNICAL
GUIDELINES FOR ACRYLONITRILE

1. PHYSICAL AND CHEMICAL DATA (

A. Substance identification: 1. Synonyvms:
AN: VCN: vinyvl cvanide:. propenenitrite;
cyanoethylene. Acrvion: Carbacryl, Fumi-
grain; Ventox.

2. Formla: CH2 .. CHCN.

3. Molecular weight: 53.1.

B. Physical data: 1. Boiling point (760 mim
Hg» 773 C (171 FY

2. Specific gravity (water=1) 0.81 (at 20"
Coré68 Fy;

3. Vapor density (air=1 at boiling point of
acrylonitrile) 1.83;

4. Melting point;: -83°C(-117" F)X

5. Vapor pressure (@20° F): 83 mm Hg:

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. Colorless Lo pale
yvelow liquid with a pungent odor atl concen-
trations above the permissible exposure
level. Any deteciable odor of acrylonitrile
may indicate overexposure.

f1. FIRE. EXPLOSION. AND REACTIVITY HAZARD
DATA

A. Fire: 1. -1" C (30 "F)

tclosed cup).

2. Autoignition temperature: 4817
F.

3. Flammable lnnits  air,
volume: Lower: 3. Upper: 1.

4. Extinguishing media: Alcohol
carbon dioxide, and dry chemical.

5. Special {ire-fighting procedures: Do not
use a solid stream of water, since Lthe stream
will scatter and spread the fire. Use water to
cool containers exposed Lo a fire.

6. Unusual fire and explosion hazards: Ac-
rylonitrile is a flammable liquid. 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. Acryvioni-
Lrile vapors are heavier than air and may
travel aleng 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 compliance with the re-
quirements of 29 CFR 1910.106, acryloni-
trile is classified as a class 1B f{lammable
liquid. For example, 7.500 ppm. approxi-
mately one-fourth of the lower flammable
limit, would be considered Lo posc a poten-
tial firc and explosion hazard.

8. For purposes of compliance with 29
CFR 1910.157, acrylonitrile is classified as a
Class B fire hazard.

Flash point:
C 898°,
percent by

foam,
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9. Far purpose of compliance with 29 CFR
1919.309, tocations ctassified as hazardous
"ne 1o the presence of acryionitrile shall be

lass 1, Group D.

B Reaetivity:

1. Conditions contributing to instabitity:
Acrvionitride will polvimerize when hot, and
the additional heat hberated by the polym-
erization may cause containers to explode.
Pure AN nay self-polvmerize. with a rapid
build-up of pressure, resulting in an explo-
sion hazard. Inhibitors are added to the
commercial product to prevent sclf-polyimer-
ization.

2. Incompatibilities: Contact with strong
oxidizers (especially bromine) and strong
bases may cause fires and explosions. Con-
tacl 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 mayv be relcased in a fire involv-
ing acrylonitrile and certain polymers made
from acrylonitrile.

4. Special precantions: Liguid acrylonitrile
will attack some forms of plastics. rubbers,
and coatings.

111. SPILL. LEAK, AND DISPOSAL PROCEDURES

A. If acrylonitrile is spilled or leaked, the
fo)lowing 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 leaks until clean-up has been com-
pleted.

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. 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 sanilary sewer system. In se-
lecting the method of waste disposal, appli-
cable local. State, and Federal regulations
should be consulted,

1V. MONITORING AND MEASUREMENT
PROCEDURES

A Exposure above the Permissible Expo.
sure Limat:

1. Eight-hour exposure evalualion: Meas-
urements taken for the purpose of deter-
mining employvee exposure under this sec-
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tion are best taken so that the average 8-
hour cxpostre may be determined from a
single 8 hour sample or two (2) 4-hour sam-
ples. Air samples should be taken in the cm-
plovee’'s hreathing zone tair that would
most nearly represent that inhaled by the
employvee)

2. Ceiting: evaluation: Measurements taken
for the purpose of determinmg emiplovee
exposure under this section must be taken
during periods of maximum expected air-
borne concentrations of acrylonitrile in the
emplovee's breathing zone. A mimmum of
three (3) measurcments 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 fechniques: 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 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. Analysis of resultant sam-
ples should be by gas chromatograph.

Appendix D tists methods of samphng and
analysis which have been tested by NIOSH
and OSHA for wuse with acrylonitrie.
NIOSH and OSHA have validated modifica:
tions of NIOSH Method S-156 (Sce Appen-
dix D) under laboratory conditions for con-
centrations below 1 ppm. The employer has
the obligation of selecting a monitering
method which meets the accuracy and pre-
cision requirements of the standard unde
his unique {ield conditions. The standard re-
quires that methods of monitoring must be
accurate, 10 a 95-percent confidence level, to
*33-percent for concentrations of AN atl 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 relfaling to
employee exposure are dependent on the re-
sults of monitoring and measuring proce-
dures, employers shall assure that the eval-
uation of employee exposures is performed
by a compelent industrial hygienist or other
technically gualified person.

V. PROTECTIVE CLOTHING

Employees shall be provided with and re-
quired o wear appropriate proteciive cloth-
ing to prevent any possibility of skin contact
with liguid 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 imperincable cov-
cralls or similar [ull-body work clothing,
gloves, head-coverings. as appropriate (o
protect areas of the body which may come
in contact with liguid AN.

Employers should ascertam that the pro-
tective garmetls are impermeable Lo acryvio
nitrile. Non-impermeabie clothing and shoces
should not be allowed Lo become contami-
nated with liguid AN. I permeable clothing
does become contaminated. it should be
promptly removed. placed in a regulated
arca for removal of Lthie¢ AN, and not worn
again until the AN is removed. If leather
footwear or other leather garinents become
wet from acrylonitrile, they should be re-
placed and not worn again, due to the abil-
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 liguid
AN, il 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 shall be repaired or replaced. Clean pro-
tective clothing shall be provided to the em-
ployee as necessary Lo assure its prolective-
ness. Whenever impervious clothing be:
comes wetl with liguid AN, it shall be washed
down with water before being removed by
the employee. Employees are also required
to wear splash-proofl safety goggl:s where
there is any possibility of acrylonitrile con-
tacting the eycs.

V1. HOUSEKEEPING AND HYCIENE FACILITIES

For purposes of complyving 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 (o institute a leak 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 Lo be provided, and main-
tained in a sanitary condition. Suitable
cleansing agents are also Lo be provided to
assure the effective removal of acrylonitrile
from the skin.

D. Change or dressing rooms with individ-
ual ¢lothes storage facilities must be provid-
ed to prevent the contamination of street
clothes with acrvionitrile. Because of the
hazardous nature of acrylonitrile, contami-
nated protective clothing should be placed
in a regulated area designated by the em-
ployer for removal of the AN before the
clothing is laundered or disposed of.

Bl S U VST

29 CFR Ch. XVHII (7-1-85 Edition)

Vil. MISCELLANEOUS PRECAUTIONS

A. Store acryionitrile in tightiy-closed con.- .
tainers in a cool. well-ventilated aren an
take necessary precautions (o avoid any ex)
plosion hazard.

1B. Righ cxposures 1o acrvionitrile can
accur when transferring the hiquid from one
container to another.

C. Non-sparking tools must be used to
opcen and close metal acryfonitriie contain-
crs. 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 tanks.

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 the con-
centration of acrylonitrile is unknown or is
above the ceiling limit. Supphicd-air suits
should be selected. used. and maintained
under the immediate supervision of persons
knowledgeable in the fimitations and poten-
tial life-endangering characteristics of sup-
plied-air suvits.

G. Employers shall advise employees of ali
areas and operations where exposiire (o ac-
rylonitrile could occur.

VIIl. COMMON OPERATIONS

Common operations in which exposire to
acrylonitrile is likely to occur include thg
following: Manufacture of the acrylonitrild
monomer, synthesis of acrylic fibers, ABS.
SAN, and nitrile barrier plastics and resins.
nitrile rubber, surface coatings, specialty
chemicals, use as a chemical tnlermediate,
use as a fumigant and in the ¢yanoethyla-
tion of cotton.

APPENDIX C—MEDICAL SURVEILLANCE
GUIBELINES FOR ACRYLONITRILE

1. ROUTE OF ENTRY
Inhalation; skin absorption; ingestion.

11. TOXICOLOGY

Acrylonitrile 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 level,
cyanomelhemoglobin  was found in the
blood. Two human fatalitics 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 vomiting may also occur. Expo-
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surc 10 high concentrations may produce
profound weakness. asphyxia, and death.
The vapar is a severe eve trritant. Prolonged

(n cantract with the hguid may result in
absorption with svstemic effects, and in the
formation of farge biisters after a latent
period of several hours. Although there is
usualiy tittle or no pain or inflammation.
the affectied skin resembles a second-degree
thermal burn. Solutions spilled on exposed
skin, or on areas covered only by a light
layer of clothing, evaporatle rapidly, lcaving
no irritation. or, at the mos{, miid transient
redness. Repeated spills on exposed skin
may result in dermatitis due to solvent ef-
fects.

Resulls after 1 year of a planned 2-year
animal study onh the effeclts of exposure Lo
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 vapar, which has shown similar
types of tumors in ammals exposed to 80
ppm. _

in addition. the preliminary results of an
epidemiological study being performed by
duPonl on a cohort of workers in their
Camden, S.C. acrylic fiber plant indicate a
statistically significant increase in the inci-
dence-aof coion and lung cancers among em-

/-’ﬂoyees exposed to acrylonitrile.

-
~
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I11. SIGNS AND SYMPTOMS OF ACUTE
OVEREXPOSURE

Asphyxia and death can occur from expo-
sure Lo 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 dermaltits.

IV. TREATMENT OF ACUTE OVEREXPOSURE

Remove employee from exposure. immedi-
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-
suscitation 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, alithough this
is not as effective for acrylonitrile poisoning
as for inorganic cyanide poisoning.

V. SURVEILLANCE AND PREVENTIVE
CONSIDERATIONS

A. As noted above, exposure Lo acryloni-
tnle has been linked to increased incidence
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of cancers of the colon angd tung in employ-
ees of the duPont acryvhe fiber plant in
Camden. §.C. In addition. the animal test-
inp of arrvionitrile has resulted in the devel-
opment of cancers of thie central nervous
svstem tn rats exposed by either inhalation
or ingestion. The physician should be aware
of the findings of these studics in evaluating
the health of emplovees exposed {o acryvio-
nitrite,

Most reported acute eflects of occupation-
al exposure 1o acrywonitrile are due to its
abilily to cause tissue anoxia and asphyxia,
The effects are similar to those caused by
hydrogen cyanide. Liquid acrylonitrile can
be absorbed through t(he skin upon pro-
longed contact. The liguid readily pene-
trates leather, and will produce burns of the
feet tf footwear contaminated with acryloni-
trile is nol removed.

It is important for the physician o
become famihiar with the operating condi-
tions in which exposure to acrylonitrile may
occur. Those employees with skin discases
may not tolerate the wearing ol whatever
protective clothing may be necessary 1o pro-
Lect them {from exposure. In addition, those
with chronic respiratory gdisease may not
tolerate the wearing of negative-pressure
respirators.

B. Surveiliance and screemng. Medical
histories and laboratory examinations are
required for each employee subject to expo-
sure to acryvlonitrile above the action level.
The employver must screen emplovees for
history of certain medical conditions which
might place the emplovee at wereased nsk
fronm expostre. '

1. Central nervous sustem dysfunclion.
Acute effecis of exposure to acrylonitrile
generally involve the central nervous
system. Symptoms of acrylonitrile exposure
include headache, nausca. dizziness. and
general 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 similar
CNS tumors.

2. Resprratory discase. The du Pont data
indicate an increased risk of lung cancer
among employces exposed 1o acrylonitrile.

3. Gastrointestinal disease. The du Pont
da'a indicate an increased risk of cancer of
the colon among employees exposed to acry-
lonitrile. In addition, the animal studies
show possible tumor production in the stom-
achs of the rats in the ingestion study.

4. Skin disease. Acrylonitrilec can cause
skin burns when prolonged 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 is to es-
Ltablish a baseline for future health monitor-
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ing. Persons unusvally susceptible to the ef-
feets of anoxia or those with anemia would
be expecled to be at increased risk. 1n addi-
uon (o cmphasis on the CNS, respiratory
and gastro-intestinal systems, the cardiovas-
cular system, liver, and kidney function
should also be stressed.

APPENDIX D —~SAMPLING AND ANALYTICAL
METHODS FOR ACRYLONITRILE

There are many methods available for
moniloring employee exposures Lo acryloni.
trile. Most of these involve the use of char-
coal 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-
blc gas analyzers and monitoring units avail-
able on the open market.

This appendix contains details for the
methods which have been tested at OSHA
Annlytical 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
available, and are often used for sampling
vinyl chloride. In addition, lower flow rates
and shorler sampling times should be bene-
ficial in minimizing breakthrough problems.

Whatever method the employer chooses.
he must assure himself of the melhod's ac-
curacy and precision under the unigue con-
ditions present in his workplace.

NIOSH MEetHOD S-156 (UNMODIFIED)

Analyte: Acrylonitrile.
Matrix: Air.
Procedure: Absorption on charcoal, desorp-
tien with methanol, GC.

I. Principle 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.

29 CFR Ch. XVH (7-1-85 Edition)

1.2 The charcoal in the tube is transferred
to a small. stoppered sample container, and
the analyie is desorbed with methanol. .

1.3 An aliquat of the desorbed sample i(
injected into a gas chromatograph

1.4 The area of the resulting peak is deter-
mined and compared with arcas abtained
for standards.

2. Range and senstinify.

2.1 This method was vabdated over the
range of 17.5-70.0 mg/cu m at an atmos-
pheric temperature and pressire of 22° C
and 760 MM Hg, using a 20-liter sample.
Under the conditions of sample sive (20-
liters) the probable useful ranpge of this

method is 4.5-135 mg-cu m. The method is

capable of measuring much  smaller
amounts if the desorptlion efficiency is ade-
quate. Desorption efficicncy 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 with the concentrations of acryvloni-
trile and other substances in the air. The
{irst section of the charceal tube was found
to hold at least 3.97 mg of acrylonitrile
when a test atmosphere containing 92.0 me/
cu m of acrylonitrile in air was sampled ¢ 18
liter per minute for 240 minutes: at that
time the concentraltion of acrylonirile in
the effluent was less than 5 percent of that
inn the influent. (The charcoal tube consists
of (wo sections of activated charcoal sepa-
rated by a seclion of urethane foam. Se
section 6.2 If a particular atimosphere 1\
suspected of contawning a large amount of
contaminant, a smatler sampling volume
should be taken,

3. I'nterference.

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 hu-
midily severely decreases the breakthrough
volume,

3.2 When interfering compounds are
known or suspected to be present in the atir,
such information. including their suspected
identities, should be transmitled with the
sample.

3.3 It must be emphastzed that any com-
pound which has the same retention time as
the analyte at the operating conditions de-
scribed in this method is an interference.
Retention time data on a singie column
cannot be considered proof of chemical
identity.

3.4 If the possibility of interference
exists, separation 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 Lhe 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 tc a 3.3
mg/cu m standard deviation at the (previ-
1s) OSHA standard level (20 ppm). Statis-
tica) information and dctails of the valida-
tion and expcrimental test procedures can
be found in Reference 11.2.

4.2 On Lhe 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 laboratory ex-
periments. Any difference between tLhe
“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”
concentlration. Therefore, no recovery cor-
rection should be applied to the final resuit
in section 10.5.

5. Advantages and disadvanlages of the
method.

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-
lvzed by means of a quick, instrumental
method.

The method can also be used for the si-
multaneous analysis of two or more sub-
stances suspeclted Lo 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
aken is limited by the number of milli-
grams thal the tube wiil hold before over-
loading. When the sampies 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.

5.3 Furthermore, the precision of the
method is limited by the reproducibility of
the pressure drop across the tubes. This
drop will affect the flow rate and cause Lhe
volume to be imprecise, because the pump is
usually calibrated for one tube only.

6. Apparatus.

6.1 A calibrated personal sampling pump
whose flow can be determined within +5
percent at the recommended flow rate.
{Relerence 11.3).

6.2 Charcoal tubes: Glass tubes with
both ends flame sealed, 7 ¢cm long with a 6-
mm O.D. and a 4-mm 1.D., containing 2 sec-
tions of 20/40 mesh activated charcoal sepa-
rated by a 2-mm portion of urethane fcam.
The activaled charcoals prepared {rom coco-
nut shells and is fired at 600" C prior to
packing. The adsorbing section contains 100
mg of charcoal, the backup section 50 mg. A
3-mm portion of urethane foam is placed be-
tween the outlet end of the tube and the
backup section. A plupg of silicated glass
wool is placed in front of the adsorbing sec-

§1910.1045

tion. The pressure drop across the tube
must be less than 1 inch of mercury al a
flow rate of 1 liter per minute.

6.3 Gas chromatograph equipped with a
{lame ionization deleclor.

64 Column (4-ft> ve-in stainless steed)
packed with 50/80 mesh Poropak, type Q.

6.5 An clectronic infegrator or some
other suitable method for mecasuring peak
areas.

6.6 Two-milliliter sample containers with
glass stoppers or Teflon-lined caps. If an
automaltic sample injector is used. the asso-
ciated vials may be used. .

6.7 Microliter syvringes: 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.

7. Reagents.

7.1 Chromatographic quality methanol.

7.2 Acrvlonitrile, reagent grade.

7.3 Hexane, reagent grade.

7.4 Purified nitrogen.

7.5 Prepurified hydrogen.

7.6 Filiered compressed air,

8. Procedure.

8.1 Cleaning of equipment. Al glassware
used for the laboratory anaivsis should be
detergent washed and thorouphly ninsed
with tap water and distilled water,

8.2 Catibration of personal pumps. Each
personal pump must be cahibrated with a
representative charcoal tube in the line.
This will minimize errors associated with
uncertainties in the sample volume colicet-
ed.

8.3 Cotlection and shipping of samples.

8.3.1 Immediately before sampling, break
the ends of the tube Lo 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 vertical direction during sampling to
minimize channeling through the charcoal.

8.3.4 Air being sampled should not be
passed through any hosc or tubing before
entering the charcoat tube.

8.3.5 A maximum sample size of 20 liters
is recommended. Sample at a flow of 0.20
liter per minute or less. The f{low rate
should be known with an accuracy of at
least +5 percent.

8.3.6 The temperature and pressure of
the atmosphere being sampted 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.

o3
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8.3.8 With each batch of 10 samples
submil one tube from the same lot of tubes
which was uscd 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.

83.10 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.

B.4 Analysis of samples.

8.4.1 Prcparation 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 (arger) section is trans-
ferred Lo a 2-mi stoppered sample container.
The separating section of foam is removed
and discarded: the second section is trans-
ferred to another stoppered conlainer.
These two sections are analvzed separately.

8.4.2 Desorpuion of samples. Prior o
analysis, 1.0 m! of methanol is pipetted into
cach sample container. De¢sorption should
be done for 30 minutes. Tests indicate that
this is adequate if the sample is agitated oc-
casionally during this period. If an automat-
ic sample injector is used, the sample vials
should be capped as soon as the sdlvent is
added to minimize volatilization.

8.4.3 GC conditions. The typical operat-
ing conditions for thce gas chromatograph
are:

1. 50 ml/min (60 psig) nitrogen carrier gas
flow.

2. 65 mi/min (24 psig) hydrogen gas flow
to detector.

3. 500 ml/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 [irst step in the anal-
vsis is the injection of the sample into the
gas chromatograph. To eliminate difficul-
ties arising from blowback or distiliation
within the syringe needle, one should
employ the solvent flush injection tech-
nique. The 10-microliter syringe is first
flushed with solvent several times Lo wet
the barrel and plunger. Three microliters of
solvenl arc¢ drawn into the syringe 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 {o 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 aliquotl:is withdrawn, taking
into consideration the volume of the needle,
since the sample in the needle will be com-

29 CFR Ch. XV (7-1-85 Edition)

pletely injected. After the needle is removed
from the samplc and prior to injection, the

ptunger is pulied back 1.2 microliters to .

minimize cvaporation of the sample fronf

the tip of the necdle. Observe Lthat the
sampiec occupies 4.9-5.0 microliters in the
barrel of the syringe. Duplicate ingections of
each sample and standard should be made.
No more than a 3 pereent difference in area
is 10 be expected. An automalic sample in-
jector can be used if it is shown Lo give re-
producibility at least as good as the solvent
flush method.

8.4.5 Measurcment of arca. The area of
the sample peak is measured by an electron-
ic integratlor or some other suitable form of
area mcasurement, and preliminary results
are read from a standard curve prepared as
discussed below.

8.5 Delermination of desorplion efficien-
cv.

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 onc 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 uscd.

8.5.2 Procedurc for determining desorp-
tion efficiency. Activaled charcoal equiva-
lent to the amount in the first section of the
sampling tube (100 mg) is measured into a

2.5 in. 4-mm L.D. glass tube, flame sealed a((
onc end. This charcoal 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 acryvionitrile 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-
maltic sample injector. the sample injector
vials, capped with Teflon-faced septa, may
be used in place of the glass tubce.

The amount injected is equivalent to that
present in a 20-liter air sample at the select-
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
arc 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 tube described in scction 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 desorplion efficiency (D.E)) equals
the average weight in mg recovered from
the tube divided by the weight in mg added
1o the tube, or

Averape weight recovered (mp)

weight added (mg)

D.E.

The desorption efficiency is dependent on
the amount of analyte colleclted on the
charcoal. Plot the desorplion efficiency
versus weight of analyte found. This curve
is used in scction 10.4 Lo correct {or adsorp-
tion fosses.

9. Calibration and standards.

It is convenient to express concentration
of standards in terms of mg/1.0 ml metha-
nol, because samples are desorbed in this
amount of methanol. The density of the an-
alyte is used to convert mg into microliters
for casy measurement with a microliter sy-
ringe. A series of standards, varyving 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 mg/1.0
ml versus peak area

NoTE.~Since no internal standard is used
in the method. standard solutions must be

Corrected mg/sample =

§ 1910.1045

analyzed at the same time that the sample
analysis is done. This will minimize the
cffect of known day-to.-day variations and
variations during the same day of the FID
reSpPoOnse.

10. Caicunlalions

101 Read the wesht, momg, correspond-
ing to each prak area from the standard
curve. No votume corrections are needed, be-
cause the standard curve s based on mg/1.0
ml methanol and the volume of sample in-
jected is identical to the volume of the
standards injected.

10.2 Correcltions for Lhe
madc {or cach sample.

bank must be

me = mg sample - mg blank

Where:
mg sample = mg found in front section of
sample tube.
mg samplie - mp found in front section of
blank tube. ’

A similar procedure is followed for the
backup scctions.

10.3 Add the weights found in the front
and backup sections Lo gel the total weight
in the sample.

10.4 Rend the desorption efficiency from
the curve (see sec. 8.5.2) for the amount
found in the front section. Divide the totat
weight by this desorption cfficiency to
obtain the corrected me/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 mg/cu x 24.45/M.W. x 760/Px T.
+ 2737298

Where:

P = Pressure (mm Hg) of air sampled.

T = Temperature (*C) of air sampled.

24.45 = Motlar volume (liter/mole} at 25°C
and 760 mm Hg.

MiW. = Molecular weight (g/mole) of ana-
yte.

760 = Standard pressure {mm Hg).

298 = Standard temperature ("K).

11. Refercnces.

11.1 White, L. D. et al., *"A Convenient Op-
timized Method for the Analysis of Selected
in the Industrial Atmos-

1.000 (Jiter/cu m)

air volume sampled (liter)

phere,” Amer. Ind. Hyg. Assoc. J., 31:225
(1970).
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 Sampler Pump [or
Charcoal Tubes,” September 15, 1972,

NIOSH Modification of NIOSH
Method S-156

The NJOSH recommended method for low
levels for acrylonitrile is a modification of
method $-156. It differs in the following re-
spectls:

{1) Samples are desorbed using 1 ml of 1
percent acetone in CS, rather than metha-
nol.

855
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(2) The analyvtical column and conditions
arc:
Column: 20 percent SP-1000 on 80/100 Su-
pelcoport 10 feet x s inch 8.8,
Conditlions:
Injector temperature: 200°C.
Detector temperature 1007 ¢
Column temperature: 85° C.
Helium flow: 25 mi/min:
Air flow: 450 mi/min.
Hydrogen flow: 55 mi/min.

(3) A 2 ul injection of the desorbed ana-
Ivte is uscd. .

(4) A sampling rate of 100 ml/min is rec-
ommended.

OSHA Laboratory Modification of
NIOSH Method S-156

Analyle: Acrylonitrile.

Matrix: Air.

Proccedure: Adsorption on charcoal, desorp-
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 methano!l.

1.3 An aliquol of the desorbed sample is
injected into a gas chromatograph.

14 The area of the resulting peak is de-
lermined and compared with areas obtained
for standards.

2. Advantlages 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 simultaneous analysis of two or more
substances.

2.3 The amount of sample which can be
taken is limited by the number of mili-
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 method 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 personal sampling pump
whose f{low can be determined within +*
percent at the recommended flow rate.

29 CFR Ch. XVH (7-1-85 Edition)

3.2 Charcoal tubes: Glass tube with both
ends flame sealed. 7 ¢m long with 8 6-mm
O.D. and a 4-mm 1.D.. containing 2 scctions,-
of 20740 mesh activated charcoal separated
by a 2-mm portion of urethane foam. The
activated charcoal is prepared from cocomit
shells and s fired at 600 C prior 10 packing.
The adsorbing section contains 100 mp of
charcoal. the back-up section 50 mg. 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 pressurce drop across the tube must be
less than one inch of mercury at a flow rate
of 1 Jiter per minute.

3.3 Gas chromatograph cquipped with a
nitrogen phosphorus detector.

3.4 Column (10ft x 1/87-in stainless
steel) packed with 100/120 Supeclcoport
coated with 10 percent SP 1000.

3.5 An clectronic integrator or somce other
suitable method for measuring peak area.

3.6 Two-millilner sample  vials  with
Teflon-lined caps

3.7 Microliter syringes: 10-microliter. and
other convenient sizes for making stand-
ards.

3.8 Pipets: 1.0-ml delivery pipels.

3.9 Volumetric flasks: convenient swaes for
making standard solutions.

4. Reagrnts.

4 1 Chromatographic quality methanol.

4.2 Acryvionitrile, reagent grade.

4.3 Fultered compressed air.

4.4 Purified hydrogen.

4.5 Purified helium.

5. Procedure.

5.1 Cleaning of equipment. All glassware
used for the laboratory analysis should be
properly cleaned ang free of organics which
could interfere in the analysis.

5.2 Calibralion 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 diamcter of
the tube (2 mm).

5.3.2 The smaller section of the charcoal is
used as the backup and should be piaced
necarest 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 hosc or tubing before
entering the charc¢oal 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. The flow rate
should be known with an accuracy of al
least +*percent.
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§.3.6 The temperature and pressure of the
atmosphere being sampled should be record-
cd.

5.3.% The charcoal tubes should be capped
with the supplied plastic caps immediately
after sampling. Rubber caps should not be
used.

5.3.8 Submit at Jeast onc blank lube (a
charcoal tube subjected to the same han
dling procedures, withoutl having any air
drawn through it) with cach set of samples.

5.3.9. Take necessary shipping and pack-
ing precautions Lo minimize breakage of
samples.

5.4 Analysis of samples.

5.4.1 Preparation of samples. In prepara-
tion for analysis. each charcocal 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 tn Lhe first (larger) scction is trans-
ferred Lo a 2-ml vial. The separating section
of foam is removed and discarded; the sec-
tion is transferred to another capped vial
These two sectlions are analyzed separately.

5.4.2 Desorption of samples. Prior to anal-
ysis, 1.0 ml of methano} is pipetted into
each sample container. Desorption should
be done for 30 minutes in an ullrasonic
bath. The sample vials are recapped as soon
as the solvent is added.

5.4.3 GC conditions. The typical opcrating
conditions for the gas chromatograph are:

1. 30 ml/min (60 psig) helium currier gas
flow.

2. 3.0 ml/min (30 psig) hvdrogen gas {low
to detector.

3. 50 ml/min (60 psig) air flow 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-
1Ic integator or some other suitable form of
area measurement, and preliminary resuits
are read from a standard curve prepared as
discussed below.

5.5 Determination of desorption efficien-
cy.
5.5.1 Importance of determination. The
desarption 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 several tubes at
each level. Dilutions of acrylonitrite with

§ 1910.1047

methanol arc made {o allow injection of
measurable quantities, These tubes are then
allowed to cquilibrate at lcast overnight.
Following cquilibration they are analyvzed
fotlowing the samce procedure as the sam-
ples A curve of the desorption efficiency.

amt recovered/amt added

is plotted versus amount of anaiyte found.
This curve is used to correct for adsorption
tosses.

6. Calibration and standards.

A scrics of standards, varying in concen-
iration 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 internal 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-te-day variations and
variations during the same day of the NPD
response. Multiple injections are necessary.

7. Calculations.

Read the weight, corresponging o each
peak area from the standard curve, correct
for the blank, correct for the desorption ef-
{iciency, and make necessary air volume cor-
rections.

8. Reference. NYOSH Method $-156.

(Secs. 4, 6, 8, 84 Stat. 1592, 1593, 1596, 1599
(29 U.S.C. 653, 655. 657), Secrctary of
Labor's Order No. B-76 (41 FR 25058). 29
CFR Part 1911; secs. 6(b). 8(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)

[43 FR 45809, Oct. 3, 1978, as amended at 45
FR 35283, May 23, 1980}

§1910.1047 Ethylene oxide.

(a) Scope and applicalion. (1) This
section applies to all occupational ex-
posures to ethylene 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 EtQ 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
1870, 84 Stat. 1593, 1597, 1599 29 US.C.
653. 655, 657). Secretary of Labor's Order 9-
B3 (48 FR 35736} 29 CFR Part 191D

{39 FR 23502, June 27. 1974. Redesignated
and amended at 40 FR 23073, May 28, 1875;

42 FR 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 S.
1978: 43 FR 27394. Junc 23, 1978, 43 FR
45809. Oct. 3. 1978. 43 FR 53007. Nov. 14,
1978, 43 FR 57602, Dec. 8, 1978: 46 FR
32022, Junc 19, 1981; 49 FR 25796, June 22,
19841

§ 1910.1601

(a) Definitions. For the purpose of
this section, (1) "Asbestos” includes
chrysotile, amosite, crocidolite, tremo-
lite, anthophyllite, and actinolite.

(2) "*Asbestos fibers”™ means asbestos
fibers longer than 5 micrometers.

(b) Permissible exposure o airborne
concentralions of asbestos fibers—(1)
Standard effective July 7, 1872. The 8-
hour time-weighted average airborne
concentrations of asbestos fibers to
which any employee may be exposed
shall not exceed f{ive fibers, longer
than 5 micrometers, per cubic centime-
ter—of air, as determined by the

Asbestos.

_~"method prescribed in paragraph (e) of

/
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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 nol 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-
ployvee shall be exposed at any time to
airborne concentrations of asbestos
fibers in excess of 10 f{ibers, longer
than 5 micrometers, per cubic centime-
ter of air, as determined by the
method prescribed in paragraph (e) of
this section.

(¢) 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 Fundamcentals Governing’
the Design and Operation of Local Ex-
haust Systems. ANSI 29.2-1971. which
is incorporated by reference herein.

(b) See § 1910.6 concerning the avail-
ability of ANSI Z8.2-1971. 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.

(iii) Partlicular tools. All hand-oper-
ated and power-operated tools which
may produce or release asbestos fibers
in excess of the exposure limils pre-
scribed in paragraph (b) of this sec-
tion. such as, but not limited Lo, saws,
scorers. abrasive wheels, and drills,
shall be provided with local exhaust
ventilation systems in accordance with
subdivision (i) of this subparagraph.

(2) Work practices—{(1) Wel methods.
Insofar as practicable, asbestos shall
be handled, mixed, applied. removed,
cut, scored, or otherwise worked in a
wet state sufficient (o prevent the
emission of airborne f{ibers in excess of
the exposure limits prescribed in para-,
graph (b) of this section. unless Lh
usefulness of the product would be di-
minished thereby.

(i) Particular products and oper-
alions. 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 welted, 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 (b) of this sec-
tion.

(iii) Spraying, demolition, or remouv-
al. Employees engaged in the spraying
of asbestos, the removal, or demolition
of pipes, structures, or equipment cov-
ered or insujated 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)iii) of
this section and with special clothing
in accordance with paragraph (dX3) of
this section.

(d) Personal proteclive equipmen!{—
(1) Compliance with the exposure
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limits prescribed by paragraph (b) of
this section may not be achieved by

1e use of respirators or shift rotation
ul employces, excepls

(i) During the time period necessary
to install the engineering controls and
to institute the work practices re-
quired by paragraph (¢) of this scc-
tion;

(i1) 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 (b)
of this section; or

¢iii) In emergencies.

(iv) Where both respirators and per-
sonnel rotation are allowed by para-
graphs (d)1) (i), (i), or (dXlXxii) 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 ol
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
(1), (i), (i), and (iv) of this subpara-
graph.

(i) Air purifying respiralors. A reus-
able or singie use air purifying respira-
tor, or a respirator described in para-
graph (d)X2) (ii) or (iii) 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.

(i) 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 (dX}2xiii) of this
section, shall be used to reduce the
concentrations of airborne asbestos
fibers in the respirator below the ex-
nosure limits prescribed in paragraph

UCC 002488
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(b) of this section, when the ceiling or
the 8-hour time-weighted average con-
centrations of asbestos fibers are rea-
sonably expected to exceed 10 lLimes,
but not 100 times. those limits.

tiily Type “C" supplied-air respira-
lors, continuous flow or pressure-
demand class. A type ~C” continuous
flow or pressurc-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 {ibers
are reasonably expected to excecd 100
times those limits.

(iv) Establishmen!{ of a respiralor

program. (a) The employer shall es-

tablish a respirator program in accordg-
ance with the requirements of the
American National Standards Prac-
tices for Respiratory Protection, ANSI
Z88.2-1969, 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 Lo
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 Lo 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 fool 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 {ibers
in excess of the exposure timits pre-
scribed in paragraph (b) of this sec-
tion. the emplover shall  provide
change rooms for employvees working
regularly at the place. .

(ii) Clothes lockers: The employer
shall provide Lwo separate lockers or
containers {or each employee, so sepa-
rated or isolated as to prevent con-
tamination of the employee's streel
clothes from his work clothes.

(iii} 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 ciothing to another
person for laundering shall inform
such person of the requirement in
paragraph (dX4XiiiXa) 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.

{¢) Contaminated clothing shall be
transporied in secaled 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 f{ibers shall be made
by the membrane f{ilter method at
400-450 x (magnification) (4 millime-
ter objective) with phase contrast illu-
mination.

() Monitoring—(1) Initial delermi-
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 Lo 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—(i} Sam-
ples shall be collected 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-hot
time-weighted average airborne con-
centrations and of the ceiling concen-
trations of asbestos fibers.

(it)y Sampling frequency and pat-
terns. After the initial determinations
required by paragraph ({)1) of this
section. samples shall be of such fre-
qgquency 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 (b) of
this section.

(3) Environmental moniloring. (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 B-hour time
weighted average airborne concentr
tions and of the ceiling concentrations
of asbestos fibers.

(i) 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 reasonabdbly
be foreseen to exceed the exposure
limits prescribed in paragraph (b) of
this section.

(4) Employec observalion 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)
Caulion signs—(i) 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 at such a

~distance from such a location so that

an employee may read the sipns and
take necessary protective steps before
entering the arca marked by the signos.
Signs shall be posted at all approaches
toe areas conlaining excessive concen-
trations of airborne asbestos fibers.

(i1) Sign specifications. The warning
signs required by paragraph (gX1Ixi)
of this section shall conform to the
requirements of 20" x 14 vertical
format signs specified in
§1910.145(dX4), and to this subdivi-
sion. The signs shall display the f{ol-
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

e — e ——— - —‘“i"_”'_“‘-' e ——
AShESIoS .. . . 1 v Sans Sent. Gothe or
Brock
Dus! Hazard. . .. .13, Sans Sent, Gothic of
"~ Block
Avord Breatting Dust ... . . ! W Gothic
Wear Assigned Protecive Equip- { "7 Gotte

ment
Do Not Remain In Area Unless 1 ¢y Golg

Your Work Reguires it
Bresltung Astestos Dust May Be

Hazalgous To Youw Heaith

14 point Gothie

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 labels 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 foresecable 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.

(i) Label specificalions. The caution
labels required by paragraph (gX2Xi)
of this section shall be printed in let-
ters of sufficient size and contrast as
to be readily visible and legible. The
label shall state:

§ 1910.1001

CauTion
Contains Asbestos Fibers
Avord Creating Dust

Breathing Asbestos Dast Mav Cause Serions
Bodiiv Harm

(hY Housekeeping—(1Y Cleaning. Al
external surfaces in any place of em-
ployment shall be maintained free of
accimulations 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, consighed 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.,

(1) Recordkeeping—<(1) Erposure
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 he made available upon request
to the Assistant Secretary of Labor for
QOccupationa! 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 reguest to em-
ployees, designated representatives,
and the Assistant Secretary in accord-
ance with 29 CFR 1910.20 (a)-(e) and
(g)-{1).

(3) Employee noflification. Any em-
ployee found to have been exposed at
any time to airborne concentrations of
asbestos fibers in excess of the limits
prescribed in paragraph (b) of this sec-
tion shail be notified in writing of the
exposure as soon as praclicable but
not later than 5 davs of the finding.
The employee shall also be timely no-
tified of the corrective action being
taken.

(j) Medical eraminations—(1) Gen-
eral. The employer shall provide or
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make available at his cost, medical ex-
aminations relative to cxposure Lo as-
bestos required by this paragraph.

(2) Preplacement. The employer
shall provide or make avaiiable to
cach of his emptoyees, within 30 calen-
dar days following his f{irst ecmploy-
ment in an occupation exposed (o 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
Lo elicit symptomatology of respirato-
ry disease, and pulmonary f{unction
tests to include forced vital capacity
(FVC) and forced expiratory volume
at 1 second (FEV,.,).

(3) Annual eraminations. On or
before January 31, 1973, and at least
annually thercafter, 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 seccond (FEV,.,).

(4) Termination of employmen!. The
employer shall provide, or make avail-
able, within 30 calendar days before or
after the termination of employment
of any emplaoyee 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
(FEV.,..).

{5) Recen! eraminations. 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 1-year period.

(6) Medical records—(i}) Mainte-
nance. Employers of employees exam-
ined pursuant to this paragraph shall
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cause o be maintained complete and

accurale records of all such medical .

examinatlions. Records shall be re-

tained by cmplovers for at Jeast 20 -

vears.

tit) Access. Records of the medical
examinations required by this para-
graph shall be provided upon request
to employees, designated representa-
tives, and the Assistanl Sccretary in
accordance with 29 CFR 1910.20 (a)-
(e) and (g)-(i). These records shall also
be provided upon the request to the
Director of NIOSH. Any physician
who conducts a medical examination
required by this paragraph shall fur-
nish to the employer of the examined
employee all the information specifi-
cally reguired by this paragraph, and
any other medical information related
Lo occupational exposurc to asbestos
fibers.

(k) Emergency temporary standard
effective November 4, 1983—(1) Scope.
This emergency lemporary sltandard 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 exlent 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 ¢x-
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 olher requirements
of this section. compliance with the re-
duced exposure limit of 0.5 {/cc shall
be achieved by any feasible combina-
tion of engineering contirols. work
practices, and personal protective
equipment and devices.

(4) Employee information and {rain-
ing—(i) As soon as possible, bul not
later than thirty (30) days from the ef-
fective date of this emergency Lempo-
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 shall assure their participa-
tion in the program during the effec-
Ltive period of this emergency lempo-
rary standard.

(i1) The cmployer shall assure that
cach such employee is informed of the
following:

(A) The hecalth 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,
engincering controls, work practices,
respirators, housekeeping and protec.
tive clothing;

(D) The purpose, proper use, fitting
instructions and limitations of respira-
tors permitted by the standard; and

(E) 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 {/cc they
shall be selected according to Table 1.

(6) Wamning signs during the ETS.
In addition to the requirements of
paragraph (gX1) 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 {/cc.

TapLe 1 —RESPIRATOR PROTECTION FOR
AIRBORNE CONCENTRATIONS OF ASBESTOS

e — e ——— s

Arborne Concentration of |
Asbestos (TWA) -

Required Resprator *

Not wv excess of 5 f/cc | Reusable or single use aw pun-

{10 X PEL) fy:ng respirator
Not in excess of 50 7cc } Full facepiece ar purtying res.
(100 X PEL) pralor, of a powered av purl-

fying respirator

A type “C" continuous fiow o1
pressuré demand, supplied
arn resprator.

Greater than 50 t/cc. . .

‘ Respratars specfied 1Tor twgh concentrations may be
used al lower concentrations ol asbesios

(Approved by the Office of Management
and Budget under contro! number 1218-
0010

UCC 002492
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(Secs. 6(D), B(c) and B(g) (84 Stat. 1593. 1599,
1600: 29 U.S.C. 655. 657). the Sceretary of
Labor's Order 8-76 141 FR 25059 and 29
CFR Part 19§}, Ch. XVII of Title 29 sees.
6tb). 6tcl, 8icr and Btg). Pub. L. 91-596. 84
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 1911. Secretary of
Labor’s Order No. 9-83 (48 FR 3157361

{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 volatiles: inter-
pretation of ferm.

As used in §1910.1000 (Tabie 2Z-1),
coal tar pitch volatiles include the
fused polycyclic hydrocarbons which
volatifize from the distiflation residues
of coal. petroleum (exctuding asphalt),
wood, and other organic maltter. As-
phalt (CAS 8052-42-4, and CAS 64742-
93-4) is not covered under the “'coal
tar pitch volatiles™ standard.

{48 FR 2768. Jan. 21, 1983}

§1910.1003 {-Nitrobiphenyl.

ta) Scope and application. (1) This
section applies to any area in which 4-
Nitrobiphenyl, Chemical Abstracts
Service Registry Number 92933 is
manufactured, processed. repackaged.
released, handied. 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.

(b) Definitions. For the purpaoses of
this section: (1) Absolute filter™ is
one capable of retaining 99.97 percent
of a mono disperse acrosol of 0.3 uym
particles.

(2) “Authorized employee”™ means an
employee whose duties reqiire 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 emplovees put on clean
clothing and/or protective equipment
in an environment freec 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
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.

5.3.8 Submit at least one blank tube (a
charcoal Ltube subjected Lo the same han-
dling procedures, without having any air
drawn through it) with cach sct of samples,

5.3.9. Take necessary shipping and pack-
ing precautions to minimize breakage of
samples.

5.4 Analysis of samnples.

5.4.1 Preparation of samples. In prepara-
tion for analysis. each charcoal tube is
scored with a [ile in front of the f{irst sec-
tion of charcoal and broken opcen. The glass
wool is removed and discarded. The char-
coal in the first (larger) section is trans.
ferred to a 2-mi} vial, The separating section
of foam is removed and discarded; the sec-
tion is transferred to another capped vial.
These two sections arc analyzed separately.

5.4.2 Desorption of samples. Prior 1o anal-
ysis, 1.0 m} 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 mi/min (60 psig) helium carrier gas
flow.

2. 3.0 ml/min (30 psig) hvdrogen pas {low
to delector.

3. 50 ml/min (60 psig) air flow Lo detector.

4. 200° C injeclor temperalure.

5. 200° C dejector temperature,

6. 100" C column temperature.

5.4.4 Injection. Solvent {lush technique or
equivalent.

9.4.5 Measurement of area. The area of

the sample peak is measured by an elec{ron-

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 Lo 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.

5.5.2 Procedure for delermining 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 ] air
sample are injected onto several tubes at
each level. Dilutions of acrylonitrile with

UCC 002494
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methano] are made to aliow injection of
measurable quantities. These lubes are then
allowed to cquilibrate at least overnight,
Following cquilibration they are analyzed
following the same procedure as the sam-
pics A curve of the desorptlion efficiency.

amt recovered/amt added

is plotted versus amount of analyte found.
This curve is used to correct for adsorption
losses. :

6. Calibration and standards.

A scries 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.

NoTte.—Since no internal 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
cffect of known day-Lo-day variations and
variations during the same day of the NPD
response. Mulliple injections arce necessary.

7. Calculations.

Read the weight, corresponding to each
peak area from the standard curve. correct
for the blank. carrect 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), Seccretary of
Labor's Order No. 8-76 (41 FR 25059), 29
CFR Part 1911, secs. 6(b}, 8(c) and 8(g) (84
Stat. 1593, 1599, 1600; 29 U.S.C. 655. 65T,
the Secretary of Labor's Order 8-76 (41 FR
250593 and 29 CFR Part 1911, Ch. XVII of
Title 28}

[43 FR 45809, Oct. 3. 1978, as amended at 45
FR 35283, May 23, 19801

§1910.1047

(a) Scope and applicalion. (1) This
section applies to all occupational ex-
posures to ethyvilene oxide (ELQ),
Chemical Abstracts Service Registry
No. 175-21-8, 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 EtOQ where objec-
tive data are reasonably relied upon
that demonstrate that the product is
not capable of releasing EtO in air-
borne concentrations al 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 grealest possible
release.

(3) Where products containing EtO
are exempted under paragraph (aX2)
of this section, the employer shall
maintain records of the objective data
supporting that exemption and the
basis for the employer’s -reliance on
Lthe data, as provided in paragraph
(KX 1) of this section.

(b) Definitions: For the purpose of
this scction, the following definitions
shall apply:

“Action level” means a concentration
of airborne ELO of 0.5 ppm calculated
as an eight (8)-hour time-weighted av-
erage.

“Asststanl Secrelary’” means the As-
sistant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

“Authorized pcrson’ means any
person specifically authorized by the
employcer whose duties require the
person L0 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-

//'/Lhorized 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 fail-
ure of control equipment that is likely
to or does result in an unexpected sig-
nificant release of EtQO.

“Employec erposure” means expo-
sure to airborne E{O which would
occur if the employee were not using
respiratory protective equipment.

“Ethylene oxide’” or “E(O” means
the three-membered ring organic com-
pound with chemical formula C:H.O.

(c} Permissible erposure limits
(PEL)—8-hour lime-weighlted 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. XVHl (7-1-85 Edition)

¢(d) Exposurc moniloring—(1) Gener-
al. (i) Determinations of employee ex-
posurc shall be made from breathingf
zone air samples that are representa-“
tive of the 8-hour TWA of each em-
ployee.

(ii) Representative 8-hour TWA em-
ployee exposure shall 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 employee ex-
posure for that operation during one
shift.

(2) Initial! monitoring. (i) Each em-
ployer who has a workplace or work
operation covered by this standard,
except as provided for in paragraph
(aX2) or (dX2Xii) of this section, shall
perform initial monitoring to deter-
mine accurately the airborne concen-
trations of ELO 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 eariier monitoring resuilts to
satisfy Lhe requirements of paragraph
(dX2)1) of this section.

(3) Monitoring frequency (periodic
monitoring). (1) If the monitoring re-
quired by paragraph (d)X2) 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 (dX2)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.

(iii) 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 Lo or below the 8-hour TWA.

(4) Termination of monitoring. (i) If
the initial monitoring required by
paragraph (dX2)i) of this section re-

858
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veals employvee exposure to be below
the action level, the employer may dis-
continue the monitoring for those ecm-
plovees whose exposures are repre-
sented by Lhe initial monitoring.

(i) Il the periodic monitoring re-
quired by paragraph (dx3) of this sec-
tion reveals that employee exposures,
as indicated by at least two consecu-
tive meceasurements taken at least 7
days apart, are below the action level,
the employer may discontinue the
monitoring {or those employees whose
cxpostres are represented by such
monitoring.

(5) Additional moniloring. Notwith-
standing the provisions of paragraph
(d¥4) of this section, the employer
shall institute the exposure monitor-
ing required under paragraphs
(dX2xi) and (dX3) of this section
whenever there has been a change in
the production, process, control equip-
ment, personnel or work practices that
may resuil in new or additional expo-
sures to ELO or when the employer
has any reason to suspect that a
change may resull 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 {or airborne concen-
trations of E1O at the 1 ppm TWA and
to within plus or minus 35 percent for
airborne concentrations of EtQO at the
action level of 0.5 ppm.

iy Emplovee notification of moni-
toring resulls. (i) The employer shall,
within 15 working days after the re-
ceipl 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. ‘

(i) The written notification required
by paragraph (dX7Xi) of this section
shall contain the corrective action
being taken by the employver 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 EtO may
exceed the TWA.

§ 1910.1047

(2) Access to regulated areas shall be
limited to authorized persons.

(3) Regulated areas shall be demar-
cated in any manncer that minimizes
the number of emiplovees within the
regulated area.

(fY Mcthods of compliance. (1) Engi-
neering coulrols and work practices.
(1) 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
{easible.

(ii) Wherever the f{easible engincer-
ing controls and work practices that
can be instituled are not sufficient to
reduce employee exposure 1o or below
the TWA, the employer shall use
them to reduce employee exposure to
the lowest levels achievable by thesc
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 oper-
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-
vlene 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 (I)1)
of this section, and by the use of respi-
ratory protection where required or
permitted under this section.

(ii) The compliance program shall
include a schedule for periodic leak de-
tection surveys and a written plan for
emergency situations, as specified in
paragraph (h)(i) of this section.

(iii) Written plans for a program re-
quired in paragraph (£)(2) shall be de-
veloped and furnished upon request
for examination and copying to the
Assistant Secretary, the Director, af-

. fected employees and designaled em-

plovee representatives. Such plans
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shall be reviewed al least every 12
months, and shall bc updated as neces-
sary to reflect significant changes in
the status of the employer’'s compli-
ance program.

(v) The employer shall not imple-
ment a schedule of employee rotation
as a means of compliance with the
TWA.

(g) Respiratory protection and per-
sonal proleclive 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 inlerval necessary to
install or implement f[easible engineer-
ing and work practice controls;

(ii) In work operations, such as
maintenance and repair  aclivities,
vessel cleaning. or other activities for
which engincering and work practice
controls are nol feasible;

(iii) In work situations where feasi-
ble engineering and work practlice con-
trols are not yet sufficient to reduce
exposure to or below the TWA; and

(iv) In emergencies.

(2) Respiralor sclection. (1Y Where
respiralors are required under this see-
tion, the employer shall select and
provide, at no cost Lo the emplovee,
the appropriate respirator as specified
in Table 1, and shall ensure that the
employvee uses the respirator provided.

{ii) The employer shall 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 QOc-
cupational Safety and Health
(NIOSH) under the provisions of 30
CFR Part 11.

(3) Respirator program. Where res-
piratory protecticn is required by this
section, the employer shall institute a
respirator program in accordance with
29 CFR 1910.134 (b), (d), (e), and ({).

(4) Protective clothing and equip-
mentl. Where eye or skin contact with
liquid ELO or EtO solutions may occur,
the employer shall 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. XVIit (7-1-85 Edition)

contact with liquid EtO or EtO in solu-
tion. and shall ensure that the em-
ployee wears the protective clothmg(
and equipment provided.

(h) Emergency situations. (1Y Writ-
ten plan. (Y A written plan for emer-
geney situations shall be developed for
cach 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.

(ii) The plan shall specifically pro-
vide that employees engaged in cor-
recting 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 employecs. 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,

TasLe 1—MiNnmnum REQUIREMENTS FOR RES-
PIRATORY PROTECTION FOR AIRBORNE ETO

T
Condition of use or
concentration of
arborne E1O {(ppm)

Minimum required respralor

j
Equal 10 or tess than | {a) Full facepiece resprrator with E10
50. approved canister, front-or back-
mounted.
Equal fo or less Ihan | (a} Positwe-pressure supplied air res-
2.000. prator, equipped with tult tace-
: pece, hood, or helmet, or
' {b) Continuous-fiow supphed arx res-
pirator {posttive pressure)
g equipped wth hood. heimel o
© o osun

. {a) Poswive-pressure  self-contained
breattung  apparatus  (SCBA),
equpped with tull facemece, or

Concentration above
2,000 or unknown  ;
concentration (such |
8s w1 emergencies] ;

1 (b} Posiive-pressuse full facepeece
supphed ai respiralor  equipped
with an auwhary postive-pressure
sell-.contained breathing appara-

I tus.

i

Firefighting_ ... .. ... { (2) Positve pressure seff-conianed
. breathing apparalus equipped with
vl facepece.

€scape .o -(a) Any respirator descnbed above

No.e —Respualov& approved for use n hugher concentra
wons are permidted 10 be used in lower concentralons

860
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() Medical Surveillance—General—
(i) Emploveces covcered. LAY The em-
plover shall institute a medical surveil-
lance program for all employees who
are or may be exposed Lo BEtO at or
above the action level, without regard
to the use of respirators. for at least 30
days a year. ’

(B) The employer shall make avail-
able medical examinations and consul-
tations to all employees who have
been ecxposed to EtO in an emergency
siluation.

(i) Examinalion by a physician.
The employer shall ensure that all
medical examinations and procedures
are performed by or under the super-
vision of a licensed physician, and are
provided without cost Lo the employee,
without loss of pay, and at a reasona-
ble time and place.

(2) Medical examinations and con-
sultalions. (i) Frequency. The employ-
er shall make available medical exami-
nations and consultations Lo each em-
ployee covered under paragraph
(X1 of this section on the foliow-
ing schedules:

(A) Prior to assighment of the em-
ployvee 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-
cv.

(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.

(F) If the examining physician de-
termines that any of the examinations
should be provided more frequently
than specified, the emplover shall pro-
vide such examinations to affected em-
ployees at the frequencies recommend-
ed by the physician.

UCC 002498
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¢iiy Content. (A Medical examina-
tions made available pursuant Lo para-
graphs (M2DIHAI-(D) of this section
shall include:

(1) A medical and work history with
special emphliasis directed to symploins
related to the pulmonary, hematolog-
ic. neurologic, and rcproductive 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 compilete blood count to in-
clude at least a white cell count (in-
cluding differential cell count). red
cell count, hematocerit, and hemoglo-
bin.

(4) Any laboratory or other test
which the examining physician deems
necessary by sound medical praclice.

(B) The content of medical examina-
tions or consultation made available
pursuant to paragraph (iX2)4KE) of
this section shall be determined by the
examining physician, and shall inclhude
pregnancy testing or laboratory eval-
uation of fertility, if requested by the
employee and deemed appropriate by
the physician.

(3) Information praovided fo the phy-
sician. The employer shall provide the
following information to the examin-
ing physician:

(i} A copy of this standard and Ap-
pendices A, B,and C.

(ii) A description of the affected em-
ployee's duties as Lhey relate to the
employee’s exposure.

(ii1) The employee’s representative
exposure level or anticipated exposure
level.

{iv) 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 written
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 emplovee at an increased risk of
material health impairment {rom ex-
posure to EtQ:

(B) Any recommended limitations on
the emplovee 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 thal require
further explanation or trecatment.

(iiY The employer shall instruct the
physician not to reveal in the written
opinion given Lo the employer specific
findings or diagnhoses unrelated to oc-
cupational exposure 1o EtO.

(iii) The emplover shall provide a
copy of the physician’s written opin-
jon to the affected employee within 15
davs from its receipt.

(j) Communication of EtO hazards
to emplovees. (1) Signs and labels. (1)

he employer shall post and maintain
legible signs demarcating regulated
arcas and entrances or accessways to
regulated areas that bear the follow-
ing legend:

DANGER

ETHYLENE OXIDE

CANCER HAZARD AND REPRO-
DUCTIVE HAZARD

AUTHORIZED PERSONNEL CONLY
RESPIRATORS AND PROTECTIVE
CLOTHING MAY BE REQUIRED
TO BE WORN IN THIS AREA

(ii) The employer shall ensure that
precautionary labels are affixed to all
containers of EtO whose contents are
capable of causing employee exposure
al 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 L0 be containers. The labels shall
comply with the requirements of 29
CFR 1910.1200(fy of OSHA’s Hazard
Communication standard, and shall in-
clude the following Jegend:

(A) CAUTION

CONTAINS ETHYLENE OXIDE
CANCER AND REPRODUCTIVE
HAZARD;

and

29 CFR Ch. XVIit (7-1-85 Edition)

(B A warning statement against
breathing airborne concentrations of
EtO. (

(2) Matcrial safely data sheels. Em-
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 1910.1200(g) of OSHA's
Hazard Commumication standard.

(3) Infornnation and (training (i)
The employer shall provide employees
who are potentially exposcd to EtO at
or above the action level with informa.
tion and training on EtO at the time
of initial assignment and at least an-
nually thereafter.

(ii} 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 ELO is present:

(C) The location and availability of
the written EtO final rule; and

(D) The medical surveillance pro-
gram required by paragraph (i) of this
section with an explanation of the in-
formation in Appendix C.

(iii) Employee training shall inc)ude(
at leasl: -
(A) Methods and observations that
may be used to detect the presence or
release of EtQ in the work area (such
as monitoring conducted by the em-
ployer, continuous monitoring devices,

ete.);

{B) The physical and heaith hazards
of E1O;

(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, emergencey 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 obiain and use the appropriate
hazard information.

(k) Recordkeeping—(1)
data for exempled operations.

(i) Where the processing, use, Or
handling of products made from or

Objeclive
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containing EtO are exempted from
other requirements of this section
under paragraph (aX2) of this section,
or where objective data have been
relied on in licu of initial monitoring
under paragraph () 2)ii) of this sec-
tion, the emplover shall establish and
maintain an accurate record of objec-
tive data rcasonably relied upon in
support of the exemption.

¢ii) This record shall include at lcast
the following information:

(A) The product qualifying for ex-
cmplion;

(B) The source of the objective data;

(C) The Lesting protocol. results of
testing, and/or analysis of the materi-
al for Lthe release of ELO;

tD) A description of the operation
cexempted and how the data support
the exemptlion: and

(E) Other data relevant to the oper-
ations., malerials, processing, or cm-
ployece exposures covered by the ex-
emption.

(iiiy The employer shall maintain
this record for the duration of the em-
ployer's reliance upon such objective
data.

(2) Exposurc measurements. () The
emplover shall keep an accurate
record of all measuremernts taken to
monitor employee exposure to EtO as
prescribed in paragraph (d) of this scc-
tion.

(1) 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, angd resulits 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.

(iii) 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

UCC 002500

Union Carbide trial exhibit UC-2296: Union Carbide Specialty Chemicals Division, South Charleston Plant, Hazar...
ACL Doc 17288 - Page 199 of 232

———— e —,

T e e e

§ 1910.1047

paragraph (iX1)i) of this section. in
accordance with 28 CFR 1910.20.

(it) The record shall include at least
the following informatjon:

(A) The name and social seccurity
number of the employee;

{B3) Physicians” written opinions;

(C} Any cmployee medical com-
plaints related Lo cexposure Lo ELO,
and

(D) A copy of the information pro-
vided to the physician as required by
paragraph (iX3) of this section.

(iit) The employer shall ensure that
this record is maintained for the dura-
tion of employment plus thirty (302
vears, in accordance with 29 CFR
1910.20.

(4) Availabilily. (i) The employer,
upon written request, shall make all
records required to be maintained by
this seclion available to the Assistant
Secretary and the Director for exami-
nation and copying.

(il The employer, upon request,
shall make any exemption and expo-
sure records required by paragraphs
(K) (1) and (2) of this section avatlable
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).

(iit} The employer, upon request.
shail make employee medica) records
required by paragraph (kX3) of this
section available for examination and
copving 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 CFR 1910.20(h).

(ii) Whenever the employer ceases (o
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 Directlor.

(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) Obscrvation procedures. When
observation of the monitoring of em-
ployee exposure Lo ELO requires entry
into an arca 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—(1) Effective dale. The
paragraphs contained in this section
shall become effective August 21, 1984,
excepl for paragraphs (aX2), (d), (e),
(2, gx3), ), (), 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 praclice controls specified in
paragraph (I)(1), shall be February 18,
1985, excepl as provided for in para-
graph (m)(2)(ii). and the start-up date
for paragraphs (a)2), «d). (e), (f¥2),
()X 3), (hy, ). and (j) of this section
shaill be September 9, 1985.

{ii) Engineering controls specified by
paragraph (1X1) 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

I. SUBSTANCE IDENTIFICATION

A. Substance: Ethylene oxide (C.H,0).

B. Synonyms: dihydrooxirene, dimethy-
lene oxide, EO. 1,2-epoxyethane, ELO, ETO,
oxacyclopropane, oxane, oxidoethane,
alpha/beta-oxidoethane, oxiran, oxirane,.

C. Ethylene oxide can be found as a liquid
or vapor.

D. ELO is used in the manufacture of eLh-
ylenc glycol, surfactants., ethanolamines,
glycol ethers, and other organic chemicals.
EtQ is also used as a sterilant and fumigant.

E. Appearance and odor; Colorless liquid
below 10.7 *C ¢(51.3 *F) or colorless gas with
ether-like odor detected at approximately

700 parts EtO per million parts of air (700

ppm).

29 CFR Ch. XVIt (7-1-85 Edition)

F. Permissible exposure: Exposure may
not cxceed 1 part EtO per million parts of
air averaged over the 8-hour work day. norg-
may short-term exposure exceed 10 parts o{
EtO per million parts of air averaged over a
15 minute period.

I11. HearvTtnn Hazanp Data

A. Ethylene oxide ¢an cause bodily harm
if vou inhale the vapor, if it comes into con-
tact with your eves or skin. or if you swal-
Jow it.

B. Effects of overexposire:

1. Ethylene oxide in ligquid form can cause
cye irritation and injury to the cornea.
{rostbite, and severe irrilation and blistering
of the skin upon prolonged or confined con-
tact. Ingestion of ELO can cause gastric irri-
tation and liver injury. Acute elfects from
inhalation of ELO vapors include respiratory
irritation and lung injury, hecadache,
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 chanues. neuro-
toxicity, and sensitization.

1. ELO has been shown {0 cause cancer in
laboralory animals and has becn associaled |
with higher incidences of cancer in humans.
Adverse reproductive cffects and chromo-
some damage mayv also occur from EtO ex-
posure.

a. Reporting signs and symptoms: You
should inform your employer if you develop
any signs or symptoms and suspect that
they are caused by exposure to ELO.

111. EMERGENCY FIRST AID PROCEDURES

A. Eye exposure: If EtO gets into your
eyes, wash your eyes immediately wilh large
amounts of water, lifting the lower and
upper eyelids. Get medical attention imme-
diately. Contact lenses should not be worn
when working with this chemical.

B. Skin exposure: 1f EtO gets on vour
skin. immediately wash the contaminated
skin with water. 1f 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 shouid not be
reused and should be discarded.

C. Inhalation: If 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. Getl medica) attention immediately.

D. Swallowing: When ELO has been swal-
lowed, give Lhe person large guantities of
waler immediately. After the water has
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been swallowed, try 1o get the person to
vomit by having him or her touch the back
of the thiroat with his or her finger. Do not
make an unconscious person vomil. Gel
medical attention immediately.

E. Rescue: Move the affected person from
the hazardous exposure. 1f the exposcd
person has beent overcome, attempl rescue
only after notifying at least one other
person of the emergency and putting into
cffect established emergency procedures. Do
nol become a casualty yourself. Understand
your cmergency rescue procedures and
know the location of the emergency equip-
ment before the need arises.

1V. RESPIRATORS AND PROTECTIVE
CLOTHING

A. Respirators: You may be reguired to
wear a respirator for nonroutine activities,
in emergencies, while your employer is in
the process of reducing EtO exposures
through engincering controls, and where en-
ginecering controls are not feasible. As of the
elfective date of the standard, only air sup-
plicd positive-pressure. full-facepiece respi-
rators are approved for protection against
ELO. If 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 cthylene oxide. For effective
protection, respirators must {it your face
and head snugly. Respirators should not be
laasenced or removed in work situations
where their use is required.

EtQ docs not have a detectable odor
except at levels well above the permissibie
exposure limits. If you can smell EtO while
wearing a respirator, proceed immediately
to fresh air, If you experience difficulty
breathing while wearing a respirator, tejt
vour emplayer.

B. Protective clothing: You may be re-
quired {o wear impermeable clothing,
gloves, a face shield. or other appropriate
protective clothing toe prevent skin contact
with liquid EtO or ELO-containing solutions.
Where protective clothing is required, vour
employer must provide clean garments to
YOu as necessary to assure that 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
ELO penetrales 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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E1O or EtO-containing solutions may con-
tact your cyves. In addition. contact lenses
should not be worn in arcas where eve con-
tact with E10 can occur.

v. PRECAUTIONS FOR SAFE USE, HANDLING, AND
STORAGE

A. E1O is a flammabie liguid, and its
vapors ¢an easily form explosive mixtares
ajr.

B. EtO must be stored in tighly closed
containers in a cool, well-ventilated arca.
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 tna-
terial, open flames and some electrical de-
vices are prohibited wherever EtQ is han-
dled. used, or stored in a manner that could
create a polential fire or explosion hazard.

D. You should use non-sparking tools
when opening or closing metal containers of
ELO. and containers must be bonded and
grounded in the rarc instances in which
Jiquid ELQ is poured or transferred.

E. Impermeable clothing wet with jiquid
EtO or EtQO.containing solutions may be
easily ignited. If your arc wearing imperme-
able clothing and are splashed with liquid
E1O or E1O-containing solution. you should
immediately remove the c¢lothing while
under an emergency deluge shower.

P. 1f your skin comes into contact with
liquid EtQO or E1O-containing solutions, you
should immediately remove the ELO 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 to operate them.

1. Ask your supervisor where EtO is used
in your work area and for any additional
plant safely and health rules.

V1. 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 ELO
emergency procedures, and the correct use
of protective equipment.

B. Your employer is required to determine
whether you are being exposed to EtG. 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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vou of the actions which are being taken Lo
reduce your cxposure to within permissible
exposire limits.

C. Your cmplover is required to keep
records of your cxposures and medical ex-
aminations. These exposure records must be
kept by the employer for at least thirty (30
years. Medical records must be kept for the
period of your cmployment phus thirty (30
years.

D. Your cmployer is required (o release
your exposure and medical records to your
physician or desighated representative upon
your written request.

VI STerILANT Ust oF ETO 1N HOSPITALS
AND HEALTH CARE FacIiLITIES

This section of Appendix A, for informa-
tional purposes, scts forth EPA’s recommen-
dations for modifications in workplace
design and practlice in hospitals and health
care facilities for which the Environmental
Protection Agency has registered ELO for
uses as a sterilant or fumigant under the
Federal Inseclicide, Funigicide, and Roden-
ticide Act, 7 U.S.C. 136 ¢f seq. These new
recommendations. published in the PEDERAL
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 | ppm. EPA’s
recommended workplace design and work-
plziﬁe/practicc are as follows:

L

7 1. Workplace Design

a. Installation of gos line hand valves.
Hand valves must be instalied on the gas
supply Iinec at the connection o the supply
cylinders to minimize leakage during cylin-
der change.

b. Installation of capturc bozes. Sterilizer
operations resull 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, ail that is
necessary is that the room be well ventilat-
ed.

The installation of a ““capture box” will be
required for those work place layouts 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
dedicaled ventilation system. Sufficient air
intake should be allowed at the bottom of
the box to handie the volume of air that is
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-
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charged into the work room atmosphere.
The use of a “capture box™ is nol required
if: (1 The vacuum pump discharge floor
drain is located in a well ventilated equip-
ment or other room where workers are not
normally present or (2) the waler sealed
vacuum pump discharges directly to a closed
seafed sewer line tcheck local plumbing
codes).

If it iy immpractical to install 2 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 {loor drain is Jocated in a room
where workers are nol 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 local plumbing
codes).

c. Ventilation of aeration unifs i. Existing
aeration units. Existing units must be
vented to a non-recirculating or dedicated
system or vented Lo an equipment or other
room where workers arce not normally
present and which is well ventilated. Aera-
Ltor 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. Instaliation of new aerator unils (where
none erist). New aerator unils must be
vented as described above for existing aera-
tors. Aerators must be in place by July 1,
1986.

d. Ventilation during cuylinder change.
Workers may be exposed to short bul rela-
tivelv high levels of E1O 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 Lthe cylinder is disconnected:

i. Location of cylinders in a well ventilated
equipment room or other room where work-
ers are not normally present.

ii. Instaliation of a flexible hose (at least
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. Ventiletion 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 Lo 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
sterilicers that have a purge cycle and must
be in place by July 1, 1986.

{. Ventilation of sicritizer relic/ valre.
Sterilizers arc typically equipped with a
safety relief device to release gas in case of
increased pressure in the sterilizer. General-
ly. such relief devices arc used on pressure
vessels. Although these pressure rclief 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 direcily out-
doors atl a point high enough Lo 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-recirculating 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 affeclted 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 instail a non-recirculating or
dedicated ventifation equipment or other
room where workers are not normally
present in which to vent ELO.

h. Installation of alarm systems. An audi-
ble and visual indicator alarm system must
be installed Lo alert personnel! of ventilation
system failures, i.e., 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. :

ii. Disconnect the cylinder hose (piping)
from the cylinder.

ili. Open Lhe hose valve and bleed slowly
Into a proper ventilating system at or near
the in-use supply cylinders.

iv. Vacate the area until the line is empty.

v. Change the filter.

vi. Reconnect the lines and reverse the
value position.

§ 1910.1047

vii. Check hoses, filters. and valves for
feaks witlh a {lucrocarbon leak detector (for
those sterilizers using the 88 percent chioro-
fluorocarbon. 12 pereent ethylene oxide
mixture (12/88}).

b. Restricted access area. 1. Arcas involving
use of EtO must be designated as restricted
access arcas. They must be identified with
signs or floor marks near Lthe sterilizer door,
acrator, vacuum pump fioor drain dis-
charge, and in-use cylhinder storage.

ii. All personnel must be excluded from
the restricted area when cerlain operations
are in progress, such as discharging a
vacuum pump, emptying a sterihizer 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. t. Slerilizers

_ with purge cycles. A load treated in a steri-

lizer equipped with a purge cycie should be
removed immediately upon compiletion of
the cycle (provided no timece is lost opening
the door after ¢ycle is completed). H this is
not done, the purge cycle should be repeat-
ed before opening door.

ii. Sterilizers withou! 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. 1f the level is above 10 ppm time-
weighted average for 8 hours, more time
should be added o the second waiting
period (door wide open}. However, in no case
may the second period be shortened to less
than 15 minutes.

d. Chamber unioading procedures. i. Pro-
cedures for unloading the chamber must in-
clude the use of baskets or rolling carts, or
baskets and rolling tables Lo transfer (reat-
ed loads quickly, thus avoiding excessive
contact with treated articles, and reducing
the duration of exposures.

ii. I 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 delection. Sterilizer door gaskets,
cylinder and vacuum piping. hoses, filters.
and valves must be checked for leaks under
fuli 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 EtQ
pasline entrance porl to the sterilizer. while
the sterilizer door is open and the solenoid
valves arc in a closed position.

it. Maintcnance procedures. Sterilizer/
arcator door gaskets, valves, and fittings
must be replaced when necessary as deter-
mined Ly maintenance personnel in their bi-
weekly checks; in addition, visual inspection
of the door gasketls for cracks. debris. and
olher foreign substances should be conduct-
ed daily by Lthe opcrator.

APPENDIX B—SuUBSTANCE TECHNICAL
GUIDELINES FOR ETHYLENE OXIDE

1. PHYSICAL AND CHEMICAL DaTA

A. Substance identification:

. Synonyms:. dihydrooxirene. dimethy-
lene oxide, EQ, 1,2-epoxyethane. EtO ETO
oxacyclopropane, oxane, oxidoethane,
alphasbeta-oxidoethane, oxiran, oxirane.

2. Formula: (C-H.O).

3. Molecular weight: 44.06

B. Phvsical data:

1. Boiling point (760 mm Hg): 16.70°C
(51.3°F). .
2. Specific gravily (water = 1) 0.87 (at

20°C or 68°F)

3. Vapor density (air = 1) 1.49;

4. Vapor pressure (at 20°C); 1,095 mm Hg;

5. Solubitity in water: complete;

6. Appecarance and odor: coloriess hiquid:
£as al temperature above 10.7°F or 51.3°C
with ether-like odor above 700 ppm.

Il. Fire, ExPLOSION, AND REACTIVITY HAZARD
DaTA

A. Fire:

1. Flash point: less than O°F (epen 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: Diju-
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. EtQ 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 23 CFR 1910.106. EtO is clas-
sifted as a flammable gas. For example,
7.900 ppm, approximately one-fourth of the
lower flammable limit, would be considered
to pose a potential fire and explosion
hazarg.
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8. For purposes of compliance with 29
CFR 1910.155. E10 is classified as a Class B
firc hazard. d

9. For purpose of compliance with 29 CFR
1919.307, localions classified as hazardous
due to the presence of EtO shall be Class 1.

B. Reactivity:

1. Conditions contributling to instability:
EtO will polymerize violently if contaminat-
ed with aqueous alkalics, amines, mineral
acids, meta} chlorides. or metal 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.

II1. SpiLL. LEAK, AND D1sPOSAL PROCEDURES

A. If EtO is spilled or leaked. the follow-
ing 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.

B. Persons not wearing appropriate pro-
tective eguipment 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 2 manner that is
not hazardous to employees or to the gener-
al population. In selecting the method of
wasle disposal, applicable focal. State, and {
Federal regulations should be consulted.

IV. MONITORING AND MEASUREMENT
PROCEDURES

A. Exposure above the Permissibie 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 EtQO 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 gs 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 employver has the obli-
gation of sclecling a monitoring method
whirhi meets the accuracy and precision re-
quirements of the standard under his
unique [Lield conditions. The standard re-
guires that the method of manitoring must
Le accurate, Lo a 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 available
at the OSHA Docket Office.

B. Since many of the duties rejating Lo
employee exposure are dependent on the re-
sults of measurement procedures, employers
must assure that the evaluation of employ-
ee cxposures 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 liquid EtO or ELO-
containing solutions. Protectlive clothing
shall include impermeable coveralls or simi-
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 leather shoes should not be al-
lowed to become contaminated with liquid
£10. If permeable clothing does become
contaminated, it should be immediately re-
moved, while the employer is under an
emergency deluge shower. 1f leather fool-
wear or other leather garments become wetl
from ELO 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 impermeable cloth-
ing becomes wet with liquid EtQO, it should
be washed down with water belore being re-
moved by the employee. Employees are also
required to wear splash-proof safety goggles
where there is any possibility of EtO con-
tacting the eyes.

VI. MISCELLANEOUS PRECAUTIONS

A. Store EtQO in tightly closed containers
in a cool, well-ventjlated area and take all
necessary precautions to avoid any explo-
sion hazard,

§ 1910.1047

B. Non-sparking tools must be wvsed to
open and close metal containers. These con-
tainers must be effectively grounded and
bonded.

C. Do not incinerate EtQ cartndges. tanks
or other containers.

D. Emplovers shall advise employees of all
areas and operations where exposure to EtO
occur.

VII. CommON OPERATIONS

Common operations in which exposure to
ELO is likely to occur incjude the following:
Manufacture of Et1Q, surfactants, ethanola-
mines, glycol cthers, and specially chemi-
cals, and use¢ as a sterilant in the hospital,
health product and spice industries.

APrPENDIX C-MEDICAL SURVEILLANCE
GUIDELINES FOR ETHYLENE OXIDE

f. RouTE OoF ENTRY

Inhalation.

11. ToxicoLoGY

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, slomach,
brain), mutation in ofispring in animals,
and resorptions and spontanecus abortions
in animals and human populations respec-
tively. Findings in humans and experimen-
tal animals exposed to airborne concentra-
tions of EtQ also indicate damage to the ge-
netic material (DNA). These include hemo-
globin 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 ELO can cause gastric irri-
tation and liver injury. Other effects from
inhalation of EtO vapors include respiratory
irritation and lung injury, headache,
nausea, vomiting, diarrhea, dyspnea and cy-
anosis.

III. SiGNs aAND SYMPTOMS OF ACUTE
OVEREXPOSURE

The early effecis of acule overexposure to
E1O are nausea and vomiting, headache,
and irritation of the eyes and respiratory
passages. The patient may notice a “‘pecu-
liar 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
acule overexposure to ELO.
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Skin contact with liquid or gascous ELO
causes characteristic burns and possibly
cven an  allergic-type sensitization. The
edema and erythema occurring from skin
contact with ELO progress to vesiculation
with a tendency to coalesce into blebs with
desquamation. Healing occurs within three
weeks, but there may be a residual brown
pipmentation. A 40-80% solutian is extreme-
ly dangerous, causing exlensive blistering
after only bricf contact. Pure liguid E1O
causces frosibite because of rapid cvapora-
tion. In contrast, the eye is relatively insen-
sitive to EtO. butl there may be some irrita-
Lion of the cornca.

Most reported acule effects of occupation-
al exposure (0 EtO are duc to contact with
ELQ in liquid 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 Lo E1O has been
linked Lo 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
chromosomal 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 levkemia 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 empioy-
ees exposed to ELQ.

Adequalte 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 ELO. It is important for the
physician Lo 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 10 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 lower exposure should also Jower 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 ELO 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. XVH (7-1-B5 Edition)

dures must be performed by or under the
supervision of a licensed physician at & res-
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
surveillance program is extended to the ex-
amining physician, OSHA requires inclusion
of the following ¢lements in the routine ex-
amination:

(i} Mcdical and work histories with specia}
emphasis directed to symptoms related to
the pulmonarv, hematologic, neurologic,
and reproductive systems and to the eyes
and skin.

tii) Physical examination with particular
emphasis given to the pulmonary, hemato-
logic. neurologic. and reproductive systems
and to the eyes and skin.

(iii) Complete blood count to include al
least a white cell count ¢including differen-
tial cell count), red cell count, hematocrit,
and hemoglobin.

(iv) Any laboratory or other test which
the examining physician deems necessary
by sound medical practice.

1f requested by the employee, the medical
examinations shall include pregnancy test-
ing or laboratory ecvaluation of fertiliLy as
deemed appropriate by the physician.

In certain cases, to provide sound mcdical
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
Lolerale 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 Lo wear such respira.
tors should include: An evaluation of cardio-
vascular function, a baseline chest x-ray to
be repeated at five year intervals, and a pul-
monary function test Lo be repeated every
three years. The pulmonary function test
should include measurement of the employ-
ee's forced vital capacity (FVQC), forced ex-
piratory volume at one second (FEV1), as
well as calculation of the ratios of FEVI1 to
FVC. and measured FVC and measured
FEV! to expected values corrected for varia-
tion due 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 often 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,
it appears prudent to monitor such affected
employees closely in light of existing health
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data. The employer shall provide physician
recommcended examinations to any cmploy-
ce exposed Lo EtO in emergency conditions.
Likewise. the employer shall make available
medical consultations including physician
recommended exams to employces who be-
fieve they are suffering signs or symptoms
of expasure to ELO.

The employer is required to provide fhe
phvsician with the following informatin: a
copy of this standard and its appendices: a
description of the affected employece's
dutics as Lhey relate to the employee expo-
sure level, and information from the em-
ployee's previous medical examinations
which is not readily available to the examin:
ing physician. Making this information
available Lo the physician will aid in the
cvaluation of the employee’s health in rela-
tion to assipned duties and fitness 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 emplioyee has any detected
medical conditions which would place the
emplovee al increased risk of material im-
pairment of his or her health from exposure
to EtQ; 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 that
the employee has been informed by the
physician of Lthe 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 {indings 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 inmitial 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 cmployee exposures to EtO.
Most of these involve the use of charcoal
tubes and sampling pumps, followed by
analysis of the samples by gas chromato-
graph. The essential differences between
Lhe 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-
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termination of EtQ cxposure. In addilion,
there are several commercially available
portable gas analvzers and monitoring units.

This appendix contains details for the
method wineh has been tested at the OSHA
Anatytical Laboratory in Salt Lake City. In-
clusion of this method in the appendix dores
not mean that this method is the only one
which will be sauisfactory. Copies of deserip-
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
Chemical, 3M, and DuPon! methods. as well
as NIOSH Method 5-286. 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 larger capacily are
availabie. In addition, lower flow rates and
shorter sampling times should be beneficial
in minimizing breakthrough probliems.
Whatever method the emplover chooses. he
must assure himself of the method’s accura-
cy and precision under the unique condi-
tions present in his workplace.

ETnyLENE OXIDE

Method No.: 30.

Matrix: Air.

Target Concentration: 1.0 ppm (1.8 mg/
m?).

Procedure. Samples are collected ¢n 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 captiure detector.

Recommended Air Volume and Sampling
Rate: 1 liter and 6.05 Lpm.

Detection Limit of the Overall Procedure:
13.3 ppb (0.024 mg/m* (Based on 1.0 liter
air sampile).

Reliable Quantitation Limit: 52.2 ppdb
(0.094 mg/m? (Based on 1.0 liter air
sample).

Standard Error of Estimate: 6.59% (See
Backup Section 4.6).

Special Regquirements: Samples must be
analyzed within 15 days of sampling date.

Status of Method: The sampling and ana-
1ytical method has been subjected to thc es-
tablished evaluation procedures of the Oi-
ganic Method Evaluations Branch.

Date: August 1981.
Chemist: Wayne D. Potter.

ORGANIC SOLVENTS Brancu, OSHA
ANALYTICAL LABOGRATORY, SaLT LAkE CITY,
Urau

1. General Discussion.
1.1 Background.
1.1.1 History of Procedure.
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Ethylene oxide samples analyzed at the
OSHA Laboratory have normatly been col-
lected onh activated charcoal and desorbed
with carbon disulfide. The analvsis 1s per-
formed with a pas chiromatograph equipped
with a FID (Fiame ionization deteclor) as
desenbed in NIOSH Method 5288 titef. 5.1
This method s based on a PEL ol 50 ppin
and has a detection limit of about 1 ppm.

Recent studies have prompted the nced
for a method to analyze and dctect ethylene
oxide at very low concentrations.

Several attempts were madce to {orn an ui-
traviolel (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-trichiorobenzoic acid. BEach was
tested with catalysts such as triethylamine,
aluminum chloride, methylene chloride and
sulfuric acid but no detectable derivative
was produced.

The next derivatization attempt was (o
react ethylene oxide with HBr to form 2-
bromocthanol. This reaction was successful.
An ECD (eleciron caplure detector) gave a
very good response for 2-bromoethanol due
to the presence of bromine. The usc 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 ethyleny oxide
from the charcoal. Among thosc tested were
toluene, xylene, ethyl benzene, hexane, ¢y-
clohexane and benzene. Benzene was lhe
only solvent tested that gave a suitabie re-
sponse on the ECD and a high desorption.
It was found that the desorption efficiency
was improved by using 19, CS. with the ben-
zene. The carbon disulfide did not signifi-
cantly improve the recovery with the other
solvents. SKC Lot 120 was used in al} 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

QOdor: Ether-like odor

Lower Explosive Limits:
volume)

Flash Point (TOC): Below 0 °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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times the height of the bascline noise. (See
Backuyp Data Section 4.1).

1.2.2
cedure.

The detection Timit of the overall proce-
dure is 24.0 np of ethylene oxide per sample,

Ths s the sunonnt of analyte spiked on
the samplmg device which allows recovery
of an amount of analyte equivalent to the
detection limit of the analyvtical procedure.
(Sce Backup Data Section 4.2).

1.2.3 Reliable Quantitation Limit.

The reliable gquantitation limit is 94.0 nan-
ograms of cthylene oxide per sample. This
is the smallest amount of analyte which can
be quantitated within the requirements of
75% rccovery 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 opli-
mization of the instrument for the smallest
possible amount of analyte. When the
targel concentration of an analyte is excep-
tionally higher than these limits, they may
not be attainable al the routine operating
parameters. In this case. the limils reported
on analysis reporls will be based on Lhe 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 anaiy-
sis.

1.2.5 Recovery.

The recovery of analyte from the cotlec-
tion medium must be 75% or greater. The
average recovery from spiked samples over
the range of 0.5 to 2 times the targetl con-
centration is 88.0% (See Backup Section
4.4). Al 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-
lyvtical standards at 0.5X. IX and 2X the
target concentration is 0.036 (Sce Backup
Data Section 4.5).

1.2.7 Precision (Overalli Procedure).

The overall procedure must provide re-
sults at the target concenlration that are
25% of better at the 95% confidence level.
The precision at the 85% 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- ('

o~~~
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1.3.1 The sampling procedure is conven-
ient.

.1.3.2 The analytical procedure is very
sensitive and reproducible.

1.3.3 Reanalysis of samples is possible.

1.3.4 Samples are stable for at least 15
days al room temperature.

1.3.5 Interfcrences are reduced by the
longer GC retention time of the new deriva-
tive.

1.4 Disadvantages.

1.4.1 Two tubes in series must be used be-
cause of possible breakthrough and migra-
tTion.

1.4.2 The precision of the sampling rate
may be limited by the reproducibility of the
pressure drop across Lhe 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 el-
fecls of benzene.

144 After repeated injections there can
be a buildup of residue formed on the elec-
tron capture detector which decreases senst-
tivity.

1.4.5 Recovery from the charcoal tubes
appears Lo be nonlinear at Jow concentra-
tions.

2. Sampling Procedure.

2.1 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 2 6 mm O.D. and a 4-mm 1.D., contain-
ing 2 sections of coconut shell charcoal sep-
arated by a 2-mm portion of urethane foam.
The adsorbing section contains 100 mg of
charcoal, the backup section 50 mg. A 3-mm
portion of urethane foam is placed between
the outlet end of Lhe tube and the backup
section. A plug of silylated glass woel is
placed in front of the adsorbing section.

2.2 Reagents.

2.2.1 None reguired.

2.3 Sampling Technique.

2.3.1 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 f{lexi-
ble tubing. A minimum amount of tubing is
used Lo connecl 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 sampling to minimize
channeling.

2.3.4 Air being sampled should not psss
through any hose or tubing before entering
the charcoal tubes.

2.3.5 Seal the charcoal tubes with plastic
caps immediately after sampling. Also, scal
cach sample with OSHA seals lengthwise.
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236 With each batch of samples, submit
at lcast one blank tube from the same lot
used for samples. This tube should be sub-
jected to exactly the same handling as the
samples (break, seal, transport) except thail
no air is drawn through it.

237 Transport the samples (and corre-
sponding paperwork) to the fab for analysis.

238 1If bulk samples are submitted for
analysis, they shoud be transported in glass
containers with Teflon-lined caps. These
samples must be mailed separately from the
container used for the charcoal tubces.

2.4 Breakthrough.

24.1 The breakthrough (5% break-
through) volume for a 3.0 mg/m ethylenc
oxide sample stream at approximately 85%
relative humidity. 22°C and 633 mm is 2.6
liters sampled at 0.05 liters per minute. This
is equivalent to 7.8 ug of cthylene oxide.
Upon saturation of the tube it appeared
that the water may be displacing ecthylene
oxide during sampling.

2.5 Desorption Efficiency.

251 The desorption efficiency. from
liquid injection onto charcoal tubes, aver-
aged 88.07 from 0.5 to 2.0 x the target con-
centration for a 1.0 liter air sample. At
lower ranges it appears that the desorption
efficiency is non-linear (Sce Backup Data
Section 4.2).

2.5.2 The desorplion cfficiency may vary
from onc Jaboratory to another and also
from one ot of charcoal Lo another. Thus. it
is necessary to determine the desorption ef-
ficiency for a particular lot of charcoal.

2.6 Recommended Air Volume and Sam-
pling Rate.

2.6.1 The recommendced air volume is 1.0
liter.

2.6.2 The recommended maximum sam-
pling rate is 0.05 Lpm.

2.7 Interferences.

241 Ethylene glycol and Freon 12 al
targel concentration levels did not interferc
with the collection of ethylene oxide.

2.7.2 Suspected interferences should be
listed on Lhe sample data sheets.

273 The relative humidity may affect
the sampl:ing procedure.

2.8 Safetly Precautions. -

2.8.1 Attach the sampling equipment to
the employee so that it does not interfere
with work performance.

2.8.2 Wear safety glasses when breaking
the ends of the sampling tubes.

2.8.3 1{ 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 scparating
the derivative of ethylene oxide (2-bro-
moecthanol) from any interferences and the

R73
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1% CS. in benzene solvent. The column used
for validation studies was: 10 ft x 4 inch
stainless steel 20% 81°-2100. 1% Carbowax
1500 on 100/120 Supelcoport.

3.1.3 An electronic integrator or some
ather suitable method of measuring peak
areas

3.1.4 Twao
dined caps.

3.1.5 Gas tight syringe—300 uL, or othier
convenient sizes for prepaning standards.

3.1.6 Microliter syringes—10 pL or other
convenicend sizes for diluting standards and !
uL for sampic injections.

3.1.7 Pipels for dispensing the 1% CS: in
benzene solvent. The Glenco 1 mL dispenser
is adequate and convenient.

3.1.8 Volumetric flasks—5 mL and other
convenient sizes {or 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 Ethylence oxide, 99.75 pure.

mithtiter vids with Tefion-

3.24 Hydrobromic Acid, 48% rceagent
grade.

3.2.5 Sodium Carbonate, anhydrous. rea-
gent grade.

3.26 Desorbing reagent. 99% Benzene/
19 CS..

3.3 Sample Preparation.

3.3.1 The Iront and back sections of each
saﬂplo are transferred to separate Z2-mL
vials.

/// 3.3.2 Each sample is desorbed with 1.0
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mL of desorbing reagent.

3.3.3 The vials are secaled 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-
ate 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 purc 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 ethvyicne oxide gas per 1 mL de-
sorbing reagcnt is equivalent to 1.0 ppm air
concentration (all gas volumes at 25°C and
760 mum) for the recommended 1 liter air
sample. This amount is uncorrected for de-
sorption efficiency (See Backup Data Sec-
tion 4.2. for desorplion efficiency correc-
tions).

3.4.3 One drop of HBr per mL of stand-
ard 1s added and mixed well.

3.4.4 About 0.15 grams of sodium carbon-
ate is carefuily added for each drop of HBr
(A small reaction will occur).

29 CFR Ch. XVHi (7-1-85 Edition)

3.5 Analvsis.

3.5.1 GC Conditions.

Nitrogen flow rate—10mL/min. f
Injector Temperature—250°C

Detector Temperature—300°C

Column Temperature--100°C

Injcction size 0.8 pl,

Elution time—3.9 minutes

3.5.2 Pecak areas are measurced by an inte-
grator or other suitable means.

3.5.3 The integrator results arc in area
units and a calibration 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 is a poten-
tial interference. Possible inlerferences
should be listed on the sample data sheels.

3.6.2 GC paramelers may be changed (o
circumven! 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 concentralion in ug/mL for a
sample is determined by comparing the area
of a particular sample to the calibration
curve. which has been prepared from ana-,
Iytical standards. !

37.2 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=ug/mL

B - desorption volume in milliliters
C = air volume in liters.

3.7.5 To convert mg/m?® Lo parts per mil-
lion (ppm) the following relationship is
used:

mg/m?x24.45
ETO. ppm= R
44.05

UCC 002511874
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where:
mg/m’:=resuils from 3.7.4

24.45 - molar volume at 25 *C and 760rmm Hg
44 .05 - molecular weight of ETO.

38 Safety Precautions

3.8.1 Ethylene oxide and benzene are po-
tential earcinopens and care must be exer
cised when waorkimg: with-these compounds

3.8.2 All work done with the solvents
(preparation of standards, desorplion of
samples, ete.) shouid be done in a hood.

3.8.3 Avoid any skin contact with all of
the solvenis.

3.8.4 Wear safely glasses at all times.

3.8.5 Avoid skin contact with HBr be-
cause il is highly loxic and a strong irritant
to eyes and skin.

4. Backup Data.

4.1 Dectection Limit Data.

The detection limit was determined by in-
jecting 0.8 pL of a 0.015 pg/mL standard: of

ethylenc oxide into 1% CS: in benzene. The
detection limit of the anals tical procedure is
taken to be 1.20x10°* pg 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.

|
Am"{:}g“;mkcd Amouﬂ((’:t;:overed : Percent rocovery
L3
as 432 | €50
30 26 670
2.25 2025 a0
15 1365 =2 Rv]
1.5 136 g20
75 6525 870
375 315 820
375 312 63.2
1875 151 805
094 ex{s} 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.

. c--

iecron | 03 TSIl is ugiml 2430 pgrmit
i . i
{ ) N
1 i 30904 59567 11778
2 i 30987 & 6291 | 106016
D 32555 | 58576 . 106122
a. . 32242 57173 % 109716
X j 31672 59558 S 108408
Slope 34 105

4.4 Recovery.

The recovery was determined by spiking
cthylene oxide onto lot 120 charcoal tubes
and dcsorbing with 1% CS. in Benzene. Re-
coveries were done at .5, 1.0. and 2.0 X the
target concentration (1 ppm} for the recom-
mended air volume.

PERCENT RECOVERY

e g
Sample 0 Sx i 10x ! 2 Ox

. _—de = B R

1 A 88.7 | 950 ! 917

2 838 950 | 873

3 B4 2 91 cxi B50

e 850 910 | B30

5 B3O | 86.0 850

X. L 86.5{ sosl 87.0

— —— P . ——— —

chghxed Average - 8B.2
495 Precision of the Analyticat Procedure

The following data was used teo determine
the precision of the analytical method:

05175 15 | 2X3.0
pg/mb | ug/ml ! ug/ml

Concenttation

IMection ... ... . ceceenn) 7420 1.4895 | 31184
744} 1.5826 | 30447
7831 1.4628 29149
7753 ] 14244 29185

Average . ... .o JT612) 14899 1 299
Standard Deviaon ... .| .02 0674 .0998
CV o e 0277 0452 0333

3€.0277)°+ 3(.0452)7+ 3(.0333)°

Cv=

CV +0.036

4.6 Storage Data.

Samples were generated at 1.5 mg/m eth-
ylence oxide at 85% relative humidity, 22°C
and 633 mm. All samples were taken for 20
minutes at .05 Lpm. Six samples were ana-
lyzed as soon as possible and {ifteen samples
were stored at refrigeraled temperalure
(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

Day anaiyzed Re;:’e%e' ¥ Ambeent
87.0 ' 87.0
D OO 940 - 94 0

UCcC 002512 875
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Percent Recovery—Continued

Day analyzed : Ri';;%e" . Amen!
. e
920 | 920
920 : 810
930! 880
g101 890
820 ..
920 ‘
L 920
860
917
955
957 ... .
................ 300
820
80
814
82.4
785
R 721
66.0
680 o
640
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 Ltemperature).
Two charcoal tubes were used in series. The
backup tube was changed every 1C minutes
and analyzed for brecakthrough. The flow
rate was 0.050 Lpm.

Percent

|
U Twne
Tube No. ; break
- S Sl L
V. B} 10 ")
2. A 20 )
3. 30 )
a. .. 40 1.23
5. 50 346
B e e oot e s eereent s 60 18.71
7. 70 39.2
8. eo 533
9. 90 720
10 . 100 950
1. 110 130
12... 120 1339
1 None.
The 5% breakthrough volume was

reached when 2.6 liters of test atmosphere
were drawn through the charcoal tubes.

5. Relferences.

5.1 “NIOSH Manual of Analytical Meth-
ods.” 2nd ed. NIOSH: Cincinnati, 1977;
Method S286.

52 “1ARC Monographs on the Evalua-
tion of Carcinogenic Risk of Chemicals to
Man,” Internationa)l Agency for Research
on Cancer: Lyon, 1976; Vol. 11, p. 157.

5.3 Sax., N.1. "Dangerous Properties of
Industrial Materials.” 4th ed.; Van Nostrand
Reinhold Company. New York, 1975; p. 741.

29 CFR Ch. XV (7-1-85 Edition)

54 “The Condensed Chiemical Diction-
ary’. Sth ed. Hawley. G.G., cd.; Van Nos-
trand Recinhold Company. New York. 1977 ¢
p. 361, (

Summary of Other Sampling
Procedures

OSHA believes that served other types of
monitoring cquipment and technigques exist
for monitoring time-weighted averages. Con-
siderable research and method development
is currently being performed, which will
icad 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 cach method. The
method of choice will depend on the need
and requirements. Some commonly uscd
methods include the use of charcoal {ubes.
passive dosimeters, Tedler gas sampling
bags. detector tubes, photoionization detec-
tion units, infrared detection units and gas
chromalographs. A number of these meth-
ods are described below.

A. Charcoal Tube Sampling Procedures

Qazi-Ketcham method (Ex. 11-133)—This
method consists of collecting ELO on Co-
lumbia JXC activated carbon. desorbing the
E1O with carbon disulfide and analvzing 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.
The method was validated to 0.5 ppm. Like
other charcoal collecting procedures. the
method requires considerable analytical ex-
pertise. .

ASTM-proposed wiethod—The Ethylene
Oxide Industry Council (EOIC) has con-
tracted with Clayton Environmental Con-
sultants. Inc. to conduct a collaboralive
study for the proposed method. The ASTM-
Proposed method is similar to the method
published by Qazi and Ketcham is the No-
vermnber 1977 American Industrial Hygiene
Association Journal, and to the method of
Pilney and Coyne, presented at the 1979
American Industrial Hygiene Conference.
After the air to be sampled s drawn
through an activated charcoal Lube, the eth-
viene oxide is desorbed from the tube using
carbon disulfide and is guantitated by gas
chromatography utilizing a flame ionization
detector. The ASTM-proposed method
specifies 2 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 (PCBy» and Co-
himbia JXC charcoal. This collabaratlive
study will give an indication of the inter-
and intralaboratory precision and accuracy
of the ASTM proposed methiod. Sesceral lab-
aratories have considerable expertise using
the Qazi-Keteham and Dow methods.

B. Passive Monitors--Ethviene oxide dif-
fuses into the monitor and is collected in
the sampling media. The DuPont Pro-Tck
badge collects ELO in an absorbing solution,
which is analyzed colorimetrically to deter-
mine the amount of ELO present. The 3IM
350 badge coiicets the ELO on chemically
treated charcoal. Other passive monitors
are currently being developed and tested.
Both 3IM and DuPont have submitied data
indicating their dosimelers meet the preci-
sion and accuracy requircments of the pro-
posed ethylene oxide standard. Both pre-
senied laboratory validation data to 0.2 ppm
(Exs. 11-65, 4-20, 108, 109, 130

C. Tedlar Gas Sampling Bags-Samples are
collected by drawing a known volume of air
into a Tedlar gas sampling bag. The ethyl-
ene oxide concentration is often determined
on-site using a portable gas chromatograph
or portable 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 Lo the length of stain developed in
the tube. Detector tubes are economical,
casy Lo usce, and give an immediate readout.
Unfortunately, partly because they are non-
specific. their accuracy is often guestion-
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. 1358, 135C, 107, 11-18, 11-
1563). 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-
cls, 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 models
have either fixed or variable infrared filters,
differing cell pathlengths, and microcom-
puler controls for greater sensitivity, auto-
mation. and interference climination.

A fairly recent detection system is pho-
Loionization detection. The molecules are
ionized by high energy ultraviolet light. The
resulting current is measured. Since differ-

§ 1910.1047

cnt substances have different ionization po-
tentials. other organic compounds may be
ionized. The lower the tamp energy. the
better the seiectivity. As a continuous moni-
tor. photoionization detection can be usclul
for locating high concentration pockets. in
leak detection, and continuons ambient air
momtoring. Both portable and statwonary
gas chromatographs are available with vari-
ous Lypes of detectors, including photoioni-
zation detectors. A gas chromatograph with
a photoionization detector retains the pho-
Lionization sensitivity, bul minimizes or
climinates interferences. For scveral GC/
PID units, the sensitivity is in the 0.1-0.2
ppm EtQ range. The GC/PID with micro-
processors can sample up to 20 sample
points sequentially, calculate and record
data, and activate alarms or ventilation sys-
tems. Many are quite flexible and can be
configured to meet Lhe spccific analysis
nceds 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 OS1IA's proposed ac-
curacy in this standard is appropriate. At
plus or minus 25 percenl at one part per
million, and pius or minus 3% percent below
that. And, our data indicates there’s only
one monitoring method. right now. that
we've lested thoroughly, that meets that ac-
curacy requirements. That s the Du Pont
Pro-Tek badge* * *. We also berlicve that this
kind of data should be confirmed by an-
other independent laboratory, using the
same type dynamic chamber testing (Tr.
1470)

Additional data by an independent laborato-
ry following their exact protocol was not
submitted. However, information was sub-
mitted on comparisons and precision and ac-
curacy of those monitoring procedures
which indicate far better 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 1o a
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 {o the
true values than others. Somc 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 §218-
0108)
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(Secs. §. 6, and 8. Occupational Safely and
Health Act of 1970, B4 Stat. 1592, 1583, 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) Purposec. (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 chemiczl haz-
ards to employees in the manufactur-
ing sector, and to preempl 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 QOccupational 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 all employers in SIC
Codes 20 through 39 (Division D,
Standard Industrial Classification
Manual) to provide information to
their employees about the hazardous
chemicals {0 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 emplovers 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. XVII (7-1-85 Edition)

normal conditions of usc or in a fore-
secable emergency.

(3) This section applics 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,

(ii1) Employers shali ensurc 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:

(1) Any pesticide as such term is de-
fined in the Federal Insecticide, Fun-
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 Proteclion
Agency;

(ii) Any {ood, 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 regula-
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 subject 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,

(iv) Any consumer product or haz-
ardous substance as those terms are
defined in the Consumer Product
Safety Act (15 U.S.C. 2051 el seq.) and
Federal Hazardous Substances Act (15
U.S.C. 1261 et seq.) respectively, when
subject to a consumer product safety

UccC 002515 8178
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than welding, burning, and soldering
operations, involving the use, melting,
smelting, or pouring of mctals, alloys,
salts, or other similar substances in
the molten state. Such operations also
include heat treating baths, descaling
baths, die casting stereotyping, galva.
nizing, tinning, and similar operations.

(dii) “Surface coating operations”
means all operations involving the ap-
plication of protective, decorative, agd-
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, exciuding open-
tank operations.

(Secs. 4(b)2), 6(b) and 8(c), 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 {29
U.S.C. 655, 657}, Secretary of Labor's Order
No. 9-83 (48 FR 35736), 29 CFR Part 1911)
{38 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)

§191095 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 level may be determined as fol-
lows:

UCC 002517
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fFigure G-9

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.

(bX1) 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.

TABLE G-16—PermisSIBLE NOISE
EXPOSURES !

Duration per day, hours
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'mnmmiymomosuobmdmo'
more perods of noise exposwe of ddierent levels, Wheir
combined etioct shousd be conssered, 1ather than the nd:
wdual aftect of each. If the sum of the foliowwg tractions’
C/ T, 4 G T G T, exceeds unity, then, tha mixed exposure
should be considered 10 excesd the bmit value Cn indcates
the 101! vne of exposute 8t a specrhed naise level, and Tn
ndxcates the total ime of exposwre pernwtied at that level

Exposure 10 IMpuisve Of impact noisg shoukd Not exceed
140 0B 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 (o) of this section,
whenever employee noise exposures
equal 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 shall 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 equal 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-
graph unless the employer can show
that area sampling produces equiva-
lent results.

(2Xi) 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 In  production,
process. cquipment or controls in-
creases noise exposures to the extent
that:

(i) Additional employees may be ex-
posed al or above the action level; or

(ii) The attenuation provided by
hearing protectors being used by em-
ployees may be rendered inadequate
to meetl the requirements of para-
graph (j) of this section.

te) Employec 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.

¢(f) Observation of moniloring. The
employer shall provide affected em-
ployees or their representatives with
an opportunity to observe any noise
measurements conducted pursuant to
this section.

(g) Audiomelric tesling program. (1)
The employer shall establish and
maintain an audiometric testing pro-
gram as provided in this paragraph by
making audiometric testing available
to all
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 2 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-

employees whose exposures.

¢
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line audiogram against which subse-
juent audlograms can be compared.

(11) Mobile test van exceplion. 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.

(iti) 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.

{iv) The employer shall notify em-
ployees of the need to avoid high
levgls_of non-occupational noise expo-
sure during the 14-hour period imme-
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.

(ii) 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.

(ill) 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-
7ide 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 sel forth in
paragraphs (c) through (n) of this sec-
tion;

(B} Thec 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 (hX$) of
this section.

(8) Follow-up procedures. (i) If a
comparison of the annual audiogram
to the baseline audiogram indicates a
standard threshold shift as defined in
paragraph (g)X10) of this section has
occurred, the employee shall be in-
formed of this fact in writing, within
21 days of the determination.

(iiy Unless a physician determines
that the standard threshold shift is
not work related or aggravated by oc-
cupational noise exposure, the em-
ployer shall ensure that the {ollowing
steps are taken when a standard
threshold shift occurs:

(A) Employees not using hearing
protectors shall be {itted 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.

(iii) If subsequent audiometric {est-
ing of an employee whose exposure to
noise is less than an 8-hour TWA of 80
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

(ii) The hearing threshold shown in
the annual audiogram indicates signif-
jcant improvement over the baseline
audiogram.

(10) Standard threshold shift. (1) As
used in this section, a standard thresh-
old shift is 2 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.

(ii) 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 to
the procedure described in Appendix
F. Calculation and Application of Age
Correction to Audiograms.

(h) Audiomelric lest 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 Instrumentas.

(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) Audiomeler calibration. (i) The
functional operation of the audiome-
ter shall be checked before each 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 frec from
distorted or unwanted sounds. Devi-
ations of 10 decibels or greater require
an acoustic calibration.

(if) Audiometer calibration shall be
checked acoustically at least annually
in accordance with Appendix E: Acous-
tic Calibration of Audiomelers. 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.

(iif) An exhaustive calibration shall
be performed at least every (wo years
in accordance with sections 4.1.2;
4.13:4143:4.2,44.1; 442,443, and
4.5 of the American National 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:

() By an employee who is required
by paragraph (b)}1) of this section to
wear personal protective equipment;
and '

({i) 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)ii); 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.

c

(
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(5) The employer shall ensure
proper initial {itting and supervise the
correct use of all hearing protectors,

{(}) Hearing prolector allenualion.
(1) The employer shall evaluate hear-
ing protector attenuatign 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 Estimaling the Adequacy of Hear-
ing Protection Atlenuation.

(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 threshold 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 attenuatior.. 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 emplovees 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

(iii) The purpose of sudiometric test-
ing, and an explanation of the test
procedures.

(1) Access to information and train-
ing malerials. (1) The employer shall
make available to affected employees

UCC 002521
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or their representatives coples of this
standard and shall also posL 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 Lo this standard to
the Assistant Secrelary and the Direc-
tor.

(m) Recordkeeping—(l) Ezxposure
measurements. The employer shall
maintain an accurate record of all em-
ployee exposure measurements re-
gquired by paragraph (d) of this sec-
tion.

(2} Audiometric lests. (i) The em-
ployer shall retain all employee audio-
metric test records obtained pursuant
to paragraph (g) of this section:

(i) 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.

{1) 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 (o do business, the em-
ployer shall transfer to the successor

-~
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employer all records required to be
maintained by this section, and the
successor employer shall 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 E Lo 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 informational and are not in-
tended Lo create any additional obliga-
tions not otherwise imposed or to de-
tract from any existing obligations.

(0) Ezxemptions. Paragraphs (c¢)
through (n) of this section shall not
apply to employers engaged in oil and
gas well drilling and servicing oper-
ations.

(p) Slarlup datfe. Baseline audio-
grams required by paragraph (g) of
this section shall be completed by
March 1, 1984.

APPENDIX A Noisg EXPOSURE COMPUTATION

This Appendir is Mandalory

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-16a or by the formula shown as
a foothote to that table,

(ii) When the workshift noise exposure is
composed of two or more periods of nolse at
different levels, the total noise dose over the
work day is given by:

D=l00 (Cn/T.+Cn/T:+ R C,,/T.).

where C, indicates the total time of expo-
surc at a specific noise level, and T, indi-
cates the reference duration for that level
as given by Table G-16a.

(2) The eight-hour time-weighted average
sound level (TWA), in decibels, may be com-
puted 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 Is given
in Section II.

UCC 002522
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TasLe G-16a

A-weoghtod sound teve( { {dacibel)

125
126
127
128
129
130

In the above table the reference duration,
T, s computed by

8

z(L-nls

where L is the measured A-weighted sound
fevel.

184
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I1. Conversion Between “Dose’” and “8-Hour
Time-Welghted Average™ Sound Level

Compliance with paragraphs (¢)-(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 audiodosimeler. which gives a
rcadoul in terms of “dose.” In order to

TABLE A-1—CONVERSION FROM “PERCENT
NOISE ExPOSURE™ OR "DOSE™ TO “8-HOUR
TIME-WEIGHTED AVERAGE SOUND LEVEL™
(TWA)—Continued

Dose or percent NOise Bxposure TWA

betler understand the requirements of the gg;
amendment, dosimeter readings can be con- 90.0
verted Lo an “8-hour time-weighted average 90.1
sound level.” (TWA), 90.1
in order to convert the reading of a dosim- 90.2
eler into TWA, see Table A-1, below. This 23
table applies Lo dosimeters that are set by %0.4
the manufaclurer to calculate dose or per- o005
cent exposure according to the relationships 90.6
in Table G-16a. So, for example, a dose of 906
91 percent over an eight hour day resuits In 9.7
a TWA of 89.3 dB. and, a dose of 50 percent 90.8
corresponds to a TWA of 85 dB. 908
1f the dose as read on the dosimeter is less :g':
than or greater than the values found in a1
Table A-1, the TWA may be calcuiated by 91.1
using the formula: TWA=1661 log. (D/ st.1
100)+ 90 where TWA =8-hour time-weighted 91.2
average sound level and D-=acsumulated 813
dose in percent exposure. g::
g
TaBLE A-1—CONVERSION FROM “'PERCENT 92.2
NOISE ExPOSURE"” OR “DOSE™ TO "8-HOUR gg;
TIME-WEIGHTED AVERAGE SOUND LEVEL” 925
(TWA) 93.2
93.4
. 936
Dose or percent noise exposure TWA 938
940
73.4 94.2
763 94.4
78.4 94.6
80.0 94.8
813 950
824 95.4
834 95.7
84.2 96.0
85.0 963
8s.7 96.6
863 96.9
869 972
87.4 974
a7.9 97.7
884 97.9
885 98.2
888 984
88.7 986
88.7 98.8
88.8 990
88.9 99.2
89.0 994
431 996
89.2 938
892 100.0
83.3 100.2
89.4 100.4
835 100.5
89.6 1007
89.6 450 100.8
B 7 A0 e e rannasme e 101.0
. BOB 70 oo eeee e e 101.2
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TapLe A-1—CONVERSION FROM “PERCENT
Noise ExPOSURE™ OR “DOSE"” TO 8-HOUR
TIME-WEIGHTED AVERAGE SOUND LEVEL”
(TWA)—Continued

Doso of percent NOSe BxposSae TWA

1013
1015
1016
101.8
1019
1020
102.2
102.3
102.4
102.6
102.7
102.8
1029
103.0
103.2
1033
103 ¢
1015
1036
303.7
1038
103 ¢
1040
104 1
104.2
1043
1044
1045
104.6
10¢7
10¢ 8
1049
1050
1051
105 2
1053
1054
105.4
105.5
105.6
105.7
105.8
105.8
1059
106.0
106.1
106.2
106.2
1063
106.4
106 S
106.5
106.6

APPENDIX B: METHODS FOR ESTIMATING THE

ADPEQUACY OF HEARING PROTECTOR ATTENU-
ATION

This Appendir is Mandalory

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-

ML A et

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 attenuation.

The most convenient method is the Nolise
Reduction Rating {NRR) developed by the
Environmenta!l Proteclion Agency (EPA).
According to EPA regulation, the NRR
musl be shown on the hearing protector
package. The NRR is then related to an in-
dividual worker's noise environment in
order Lo 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 partlicular
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 prolector
attenuation by using onc of the three meth-
ods developed by the National Institute for
Occupational Safety and Hcealth (NIOSH),
which are described in the "List of Personal
Hearing Protectors and Attenuation Data.”
HEW Publication No. T6-120, 1975, pages
21-37. These methods are known as NIOSH
methods #1. #2 and #3. The NRR described
below is a simplification ol 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 spectral information from the in-
dividual employce'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 altenuation. Employers
should be careful to take a sufficient
number of measurements in order to
achieve a representative sample for each
time segment.

Note: 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:

(i) 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, I1).

(B) Subtract the NRR {rom the C-weight-
ed TWA to obtain the estimated A-weighted
TWA under the ear protector.

¢ii) When using a dosimeter that Is 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.

UCC 002524 ygpn
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{C) Subtract the remainder from the A-
welghted TWA Lo obtain the estimated A-
welghted TWA under the ear protector.

{iii) When using a sound icvel meter set to
the A-weighting network:

(A) Oblain the emplovee's A-weighted
TWA.

(B) Subtract 7dB {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 level meter set on
the C-weighting network:

(A) Obtain a representative sample of the
C-weighted sound levels in the employee’s
environment.

(B) Subtract the NRR f{rom the C-weight-
ed average sound level to oblain the esti-
mated A-weighted TWA under the ear pro-
teclor,

{v) When using area monitoring proce-
dures and a sound level meter set to the A-
weighing network.

(A) Obtlain a representative sound level
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-
welghting network:

(A) Obtain a representative soand level
for the area in question.

(B) Subtract the NRR from the C-weight.
ed sound leve! for that area.

APPENDIX C: AUDIOMETRIC MEASURING
INSTRUMENTS

This Appendix is Mandctory

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 sudiometers shall comply
with the following requirements:

(A} The chart upon which the sudiogram
is traced shall have lines st positions corre-
sponding to all multiples of 10 dB hearing
level within the intensity range spanned by
the audiometer. The lines shall be egqually
spaced and shall be separated by at least %
inch. Additional increments are optional.
The audiogram pen tracings shall not
exceed 2 dB in width.

{B) IL shall be possible to set the stylus
manually at the 10-dB increment lines 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 al 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) It must be possible at each test fre-
quency to place a horizontal line segment
parallel Lo the time axis on the audiogram,
such that the audiometric tracing crosscs
the line segment at least six times at that
test frequency. At cach test frequency the
threshold shall be the average of the mid.
points of the tracing excursions.

ArPENDIX D: AupioMeTRIC TEST ROOMS

This Appendix is Mandatory

Rooms used for audiometric tesling shaii
not have background sound pressure levels
exceeding those in Table D-1 when meas-
ured by equipment conforming at least to
the Type 2 requirements of American Na-
tionat Standard Specification f{or Sound
Level Meters, S1.4-1971 (R1976), and to the
Class II requirements of American National
Standard Specification for Octave, Half-
Octave, and Third-Octave Band Filter Sets,
S1.11-1971 (R1976).

Taste D-1—Maximum ALLOWABLE OCTAVE-
BAND SOUND PRESSURE LEVELS FOR AUDIO-
METRIC TEST ROOMS

Oclave-band center

frequency (H2).......... 500 1000 2000 4000 8000
Sound pressure level
[{c 12 TSR 40 40 a7 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 9A 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, S3.6-1969.

(I} Sound Pressure Oulput 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 tesl {requency from 500 Hz
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 [re-
quency Lo 1000 Hz and the HTL dial on the
audiometer to 70 dB.

B. Measure Lthe sound levels in the coupler
at each 10-dB decrement from 70 dB to 10
dB. noting the sound level meter reading at
each selting.

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-
tricaily with a voltmeter connected to the
earphone terminals.

(J3) Tolerances

When any of the measured sound fevels
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-38 EARPHONES

Reference
threshold Sound
levet {or level
Frequency, Hz TDH-39 meter
ear- reading,
phones, a8
dB
500 1S 815
? 77
1] 79
10 80
85 78.5
15.5 85.5

TapLe E-2—REFERENCE THRESHOLD LEVELS
FOR TELEPHONICS—TDH-49 EARPHONES

Refer-
ence
teeshold  S2und
tevel for
Frequency, Hz TONH4S mater
ear- teading.
dB
@9
135 835
7.5 775
11 81.0
9.5 7%5
105 805

29 CFR Ch. XVii (7-1-85 Edition)

Tasle E-2—ReFERENCE THRESHOLD LEVELS
fOR TELEPHONICS—TDH-49 EARPHONES—
Continued

Reler-
ence
tveshold ng‘f
Frequency, Hz !?5‘::_'40; mater
car- reading,
phanes a8
da
6000.... 135 83.5

APPENDIX F. CALCULATIONS AND APPLICATION
OF AGE CORRECTIONS TO AUDIOGRAMS

This Appendix Is Non-Mandalory

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. lf 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 . . .
QOccupational Exposure to Noise,” ((HSM)-
11001).

For each audiometric test frequency;

(i) Delermine from Tables F-1 or F-2 the
age correction values for the empiloyee by:

(A) Finding 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.

(ii) Subtract the values found in step
(1} B) from the value found in step (iXA).

(i) The differences calculated in step (i)
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.

Audiometric test frequency {Hz)

Employee’s age
1000 2000 3000 4000 6000
0 5 S 10 5
[ 0 0 5 5
0 0 0 10 5
s 0 5 15 S
[ 5 10 20 10
S 10 20 15 15

UCC 002526 snn
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Automelne test equency (H2) TasLE F-1—AGE CORRECTION VALUES IN
Employe’s sge DECIBELS FOR MALES—Continued

\ 1000 2000 3000 4000 6000

Augomeine Tesi Frequencies (Hr)

B2 o s 10 10 25 20 Years

1000 2000 3000 4000 6000

The audiogram at age 27 is considered the

baseline since it shows the best hearing g : g : :;
threshold levels. Asterisks have been used to 6 4 6 9 12
identify the baseline and most recent audio- I3 4 7 9 13
gram. A threshold shift of 20 dB exists at 6 s ? 10 14
4000 Hz between the audiograms taken at 6 S 7 10 "
ages 27 and 32. 6 5 8 1" 15
(The threshold shift is computed by sub- ; Z g :; :g :
tracting the hearing threshold at age 27, 7 he 9 12 e 2
which was 5, from the hearing threshoid at 7 6 9 53 7
age 32, which is 25). A retest audiogram has b 6 0 14 8
confirmed this shift. The contribution of b 6 10 14 19
aging to this change in hearing may be esti- 7 6 10 14 20
mated in the following manner; e 7 " 16 20
Go to Table F-1 and find the age correc- 8 7 2 16 21
tion values (in dB) for 4000 Hz at age 27 and g ; :g :; gg
age 32. 8 8 13 19 24
8 8 14 19 24
9 8 14 20 25
9 9 15 21 26
Frequency (Hz} 9 9 16 22 27
9 9 16 23 28
1000 2000 3000 4000 6000 s 10 7 24 29
9 10 18 25 a0
Age 32 ... 6 5 7 10 14 10 10 4 26 )
CAGE 2T o 5 ) 6 7 1 10 M 19 27 32
- 10 " 20 28 34
,/./ Difterence. .. ... 1 1 1 3 3 10 1t 21 29 35
PPEa 10 12 22 N 36
1 12 22 a2 37
The difference represents the amount of 14 13 23 33 38
hearing loss that may be attributed to aging
in the time period beiween the baseline
audiogram and the most recent audiogram. TABLE F-2—AGE CORRECTION VALUES IN

In this example, the difference at 4000 Hz is
3 dB. This value is subtracted from the

DECIBELS FOR FEMALES

hearing level at 4000 Hz, which in the most

Auvdwometnc Test Frequences (H2)

recent audiogram is 25, yielding 22 after ad-

justment. Then the hearing threshold in Vears

1000

2000 3000 4000 6000

the baseline sudiogram at 40600 Hz (5) is
subtracted from the adjusted annual audio-
gram hearing threshold at 4000 Hz (22).
Thus the age-corrected threshold shift
would be 17 dB (as opposed to a threshold
shift of 20 dB without age correction).

TABLE F-1—AGE CORRECTION VALUES IN
DeciBELS FOR MALES

Augiomaeing Tes! Frequencies (Hz)
000 2000 3000 4000 6000

Years

AP An
A WWLLWWW
ANV AL E A
NNNEAORO O

UCC 002527
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4 3 3 6
4 4 3 [
4 4 4 6
5 4 4 7
S 4 4 7
5 4 4 7
$ 5 4 8
5 5 5 8
5 S 5 8
5 5 5 9
6 5 S 4
6 6 5 ]
] 6 6 10
6 6 6 10
6 6 6 10
€ 7 7 1"t
4 7 7 1
7 7 7 12
7 7 T
7 8 8 12
7 8 8 13
8 8 8 13
8 9 9 13
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TasLE F-2—AGE CORRECTION VALUES IN
DeciBeLs FOR FeMaLes—Continued

Audomeine Test Frequenoes [Hr)

Years

1000 2000 3000 4000 6000
a3 " 6 g " 9 14
. 11 8 9 9 14
a5 1 8 10 10 15
46 ., 1" 9 10 10 15
a7, 1 9 10 11 16
48 .. 12 9 11 1" 16
a9 12 9 11 " 16
S0, . 12 10 11 12 17
51.. 12 10 12 12 57
52.. 12 10 12 12 18
53... 13 10 13 13 18
54 13 1M 13 14 19
55 .. 13 1" 14 14 19
56.. 13 it 14 15 20
57..... 13 1" 15 15 20
S8 . ... 14 12 15 16 29
89 i 14 12 16 16 21
60 or older.. ... ... 14 2 16 17 22

ArPENDIX G: MONITORING NO1ISE LEVELS
NON-MANDATORY INFORMATIONAL APPENDIX

This appendix provides information to
help employers comply with the noise moni-
toring abligations that are part of the hear-
ing conservation amendment.

WHAT IS THE PURPOSE OF NOISE MONITOR-
ING?

This revised amendment reguires 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 1S IT NECESSARY 70O 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 inittated.

How 1s NOISE MEASURED?

Basically, there are two different instru-
ments to measure nolise exposures: the
sound level meter and the dosimeter. A
sound Jevel meter is a device that measures

29 CFR Ch. XVl (7-1-85 Edition)

the Intensity of sound at 3 given moment.
Since sound Jeve] meters provide a measure
of soungd intensity at only one point in time,
it is generally necessary to take a number of
measurcments at different times during the
day to estimate noise exposure over & work-
day. I noise levets fluctuate, the amount of
time noisc remains at each of the various
measurced levels must be determined.

Ta estimate employee noise exposures
with a sound level meter it is also generally
necessary Lo take several measurements at
different locations within the workplace,
After appropriate sound level meter read-
ings are oblained, people sometimes draw
“maps” of the sound levels within different
areas of the workplace. By using a sound
level “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 noise monitoring.

A dosimeter is like a sound level meter
except that it stores sound level 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 dosimeter, a
microphone is attached to the employee's
clothing and the exposure measurement is
simply read al 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, il 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 estimale
noise exposure when the noise levels are rel-
atively constant and employees are not
mobile. In workplaces where employees
move about in different arcas or where the
noise intensity tends to fiuctuate 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 & 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  nn
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tice Lo calibrate Instruments before and
afler each use.

How OFTEN 1S 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, remonitoring must be
conducted Lo determine whether additional
employees need Lo be included in the hear-
ing conservation program. Many companies
choose Lo remonitor periodically {(once every
year or two) to ensure that all exposed em-
ployees are included in their hearing conser-
vation programs.

WHERE CAN EQUIPMENT AND TECHNICAL
ADVICE BE OBTAINED?

Noise 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 {t. Names of equipment suppli-
ers may be found in the telephone book
{Yellow Pages) undcr headings such as:
~Safety Equipment.” ~Industrial Hygiene,™
or “Enginecrs-Acoustical.” In addition (o
providing information on obtaining noise
monitoring equipment, many companies and
individuals included under such listings can
provide professional advice on how to con-
duct a valid noise moniloring program.
Some audiological testing firms and indus-
trial hygiene {irms also provide noise moni-
toring 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 oblained
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.

QSHA OnSITE CONSULTATION PROJECT DIRECTORY

Suate

Office and address

Contact

ABBAMA s

Alabama Consultation Program, P.O Box 6005,
Uneversaty, Alabama 35486.

.. State of Alas«a, Department of Ltabor. Occupa-

pona! Safery & Heatth, 3301 Eagle St Pouch
7-022, Anchorage, Alaska 99510

Serice not yet avaiabie.

Consuttation snd Training, Anzona Dwision of

Occupational Safety and Heawn, P.O. Box
19070, 1624 W. Adams, Phoenix, Anz. 85005,

ArKBNSAS .....covoeeevevecrreierrrmeeracnseans OSHA Consuntation, Arkansas Department of

Labor, 1€22 Hgh St., Littie Rock, Ark. 72202

Calomia.. .o et CAL/QSHA Consuhauon Service, 2nd Floor, 525

Golden Gate Avenue, San Framcisco, Caif.
94102,
Occupational Safety & Heatth Section, Colorado

Delaware

State University, Institute of Rural Eavionmen-
tal Heann, 110 Veterinary Stcence Buiding,
Fonl Cothns, Colo. 80523.

Divisson of Occupational Safety 8 Heahth, Con-
necticut Department of Labor, 200 Folly Brook
Boulavard, Wethersfield, Coan. 06103,

Delaware Department of Labor, Drvision of Indus-

Distnct of Columbia ...

trial Affairs, B20 North French Sueet, 6th Floor,
Wilmington, Del. 18801,

Occupationa! Satety & Heaslth Dwvision, District of
Columba, Department Employment Services,
Otfice of Labor Standards, 2900 Newton Sireet
NE., Washington, D.C. 20018.

FRONGa ... oreemre e rereer s Depariment of Labor & Employment Secunty,

Bureau of industrial Satety and Haatth, LafFay-
ette Buiding, Room 204, 2551 Executve
Center Cacle West, Tallahassee, Fla. 32301.

GOOMPA. ... eemeerececcreree s s emienes Economic Development Division, Technology and

Development Laboralory, Engineering Experi-
ment Station, Georgia Insitute of Technology.
Atlanta, Ga 30332.

.. Department of Labor, Governmen! of Guam,

23548 Guam Main Facity, Agana, Guam
96921.

UCC 002529 191

(205} 348-7136, Mr Wilham Weems, Dr
recios,

{907} 276-5013. M. Stan Godsoe,
Project Manager (Ax Maid),

(602) 25%5-5795, Mr. Thomas Ramaley,
Manager

{501) 371-2932. M. George Smith,
Project Drrector
(415) 557-2870. M1, Emmett Jones,

Chief.
{303) 4916151, Or Aoy M. Buchan,
Project Drrector.

{203) 5664550, M:. Leo Alix, Duector.

(302) S71-3%08, M:. Bruno Salvadon.
Oirector.

(202} 832-1230, Mr. Lorenzo M. Whide,
Acting Associate Dvector.

{904) 488-3044, Wc. John C. Glenn,
Admirustrator.

(404) 894-3806, Mr. Wiliam C. Howard,
Assistant to DOwector, Mr, James
Burson, Projact Manager.

(671) 772-629%, Joe R. San Agustin,
Dwactor.
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OSHA ONSITE CONSULTATION PROJECT DIRECTORY—Continued
Stsle Otice and sodress Conact
MaWSH oo o ... . EducatiOn snd Informaton Branch, Omision of (808} 548-2511, Mr. Don Alpor, Manag-

Occupstions! Safety and Health, Sute 310, 677
Ala Moana, Honolulu, Rawss 96813,

18MO . . . e oo, . OSHA Onsile Consuttation Program. Borse State
Unwersity, Communty and  Envronmentat
Heahh, 1910 Unwersty Orve. Boise, ldaho
83725.

llhnots ........... _ Division of Indusinial Services. Dept. of Com-
merce and Community Alfars, 310 § Michigan
Avenue, 10 Floge, Chicago, Il 60601.

1OWR o ooooooooooeooeoreoriee - - . Bureau of Labor, 307 E. Seventh Street, Des
Moinos, lowa 50319,

113 7T, OO S O Buwreau of Safety, Education 8nd Traming, indiana

Drvision of Labor, 1013 State Otfice Building.
tndianapols, Indiana 46204.

KANSBS ooooosoosooerermnneenn. Kansas Dept. of Human Resources, 401 Topeka
Ave., Topeha, Kens. 66603.

.. Education and Training, Occupavonai Safety and
Health, Kentucky Depantment of Labor. 127
Building. 127 South, Frankfort, Ky 40601,

.. No services avadable ss yel (Pending FY 83).

. Division of Industrial Sastety, Maina Dept. of
Labor, Labor Staton 45, State Ottice Building.
Augusla, Maina 04333

MaryIANd ..o.....o.oooceerereerereeraneeenenn. CONSUIATION SeWVICES, Drasion of Labor & Indus-
ty. 501 St Paut Place, Batmore. Marylang
21202

Massachusetts . Dwvision of industrial Satety, Massachusetts De-

partment of Labor and Industnes. 100 Cam
bndge Streel, Boston, Massachusetts 02202.

.. Special Programs Section, Dvision of Occupa-
tonal Haafth, Mizhwgan Depl of Public Heafth,
3500 N Logan, Lansing, Mich. 48909

Mchigan (Safety) ..o Satety Education & Training Omseon Bureau of
Safety and Regulavon, Michigan Department of
Labor, 7150 Hams Drve, Box 30015, Lansing.
Mctigan 48909,

Training and Education Unt, Depariment of Labor
and Industry, 5th Floor. 444 Latayefte Road, St
Paul, Minn, 55101.

.. Drnsion of Occupational Satety and Heahth, Mis-
sissippi State Board of Health, P.O. Box 1700,
Jackson, Mississippi 39205,

MIESSOUM oo ce s e Missoun Department of Labor and Industnal Rela-

tons, 722 Jefferson Street, Jetferson City, Mis-
soun 65104,
Montana Montana Bureau of Satety & Health, Division of
Workers Compensation, 815 Fronl Stest
Helana, Montana 59501.
NODBSKB.......oeecceeevcreerem s Nebraska Department of Labor, State House Sta-
ton, State Capitol, P.O. Box 84600, Lincoin,
Netraska 68509.
Nevada Department of Occupabional Safety end Health,
Nevada Industrial Commission, 515 €. Mutfer
Streetl, Carson City, Nev. 89714,
remremereee FOF fOMMBGON cONtact

Michigan {Health}

New Hampshire ..............

New JOrsey. .. ... — New Jorsey Depanment of Labor snd industry
Dwision of Work Place Standards, ON-054,
Trenton, New Jersey 08625,

Now MEXICD ..o emiaeee e . OSHA Consuftation, Health and Enrvwonment De-
partment, Eavironmental Improvement Division,
Ocapational Health & Safety Secton, 4215
Montgomery Boulavard, NE ., Aluquerque, New
Mexico 87309.

New YOk ... - Division of Safety and Heatth, New York State
Depariment of Labor, 2 World Trade Center,
Room 6995, New Yok, New York 10047,

ucc 002530 192
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o (A Mail).

(208} 385-3929, Dr. Eldon Edmundson,
Ovector.

{800) 972-4140/4206 (Toll-free in
State}, (312) 793-3270, Mr. Stan
Crwinski, Assistant Dwector.

(51S) 281-3606, Mr. Alilen J. Meier,
Commessioner.

(317) 633-5845, Mr. Harold Milis, Drec-
tor.

(913) 296-4086, Mr. Jerry Abbott, Sec-
retary

(502] 564-6895, Mr. Lamy Potter, Direc-
tor.

{207) 289-3331, Ms. Lester Wood, Di-
sector.

(301} 6594210, Ms lleana O'Brien,
Project Manager, 7(c)(1) Agreement,

{617) 727-3567, M. Edward
Noseworthy, Project Ovecior.

{517) 373-1410, Mr. Inang Davis, Chief.

(517} 322-1809, Mr Alan Harvie, Chiel.

(612) 296-2973. Mr. Tmwothy Tierney,
Project Manager.

{601) 982-6315, Mr. Herry L. Laird, D
rector.

14800} 392-0208, (314) 751-3403, Ms.
Pawta Smith, Mr. Jim Brake

(406) 448-3402, Mr. Ed Gatzemeser,
Chief.

475-8451 Ext 258, Mi. Joseph Carmoil,

(702) 885-5240, Mr. Allen Traenkner,
Dwector.

Otfice of Consuliation Programs, Room
N3472 200 Consttution Averxe, NW.
Washington, D.C. 20210, Phone: {202)
523-8985.

{609) 292-2313, F1S-8477-2313, Mr.
William Clark, Assistant Commissioner.

(505} 842-3387, Mr. Albert M. Stevens,
Project Manager.

(212) 4B8-TT46/7, Mr. Joseph ANeva,
Proact Manager, DOSH.
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OSHA ONSITE CONSULTATION PROJECT DIRECTORY—LContinued

Otice and address

Consultation Services, North Carokna Department
of Labor, 4 West Edenton Street. Rategh. NC.
27601, .

Division of Emvronmental Research, Department
of Healith, Missaun Ottice Buiding, 1200 Mis-
soun Averue, Bismarck, N Dak S8505.

. Departiment of Indusinal Relatons, Devision of
Onsie Consunalon, PO Bos 825, 2323 Sth
Avenue, Columbus. Ono 43216

OSHA Division, Oktahoma Depariment of Labor,
State Capiot, Sute 118, Oklahoma City, Okla
72105,

Consultatve Section, Department of Workers’
Compensation, Acudent Preventon Dmsion,
Room 102, Buiidng 1. 2110 Front Sveel NE.,
Satem, Oregon 87310

For infoimation COOAEY ....ccevvre s ceieieeecirrcnanies e

North Catohrnd . . ...

North Dakota ... ..o o

Dtwo .

ORIBROMA. oo cvemnes e e

ON@QON . et e e+ e e

Pennsytvania ... ..........

Occupatonal Safety & Health, Puerto Rico De-
pantmenl of Labor and Human Resoutces, 505
Munoz Rwvera Ave, 21st Floor. Hato Rey,
Puerto Fwca 00312,

Dwision of Occupawonat Heath, Rhode Istang
Department ol Heatth, The Cannon Building.
206 Health Depariment Buiging, Providence,
R.I. 02903.

Consuftation and Monitonng, South Carofina De-
pariment ot Labor, P.O. Box 11323, Columbia,
SC. 29211,

South Dakota Consultation  Program, South
Dakota State Unwverssty, ST A T.E -Engneering
Extension, 201 Pugstey Certer-SOSO, Brook-
ings. §. Dak. 57007.

OSHA Consultative Senvices, Tennessae Depart-
ment o! Labor. 2nd Floor, 501 Union Building,
Nashville, Tennessee 37219

Dinsion of Occupational Safety and State Salety
Engineer, Texas Depantment of Health ang
Resources, 1100 West 49th Streel Austn,
Texas 78756.

Service not ye! available.

Utah Job Salety and Health Consuftation Service,
Suite 4004, Crane Building, 307 West 200
South, Sait Lake City, Utah 84101,

Division of Occupatonal Safety and Health, Ver-
mont Department of Labor end Industry, 118
State Syeet, Monipetar, VL 05602,

Department of Labor and industy, P.O. Box

Puerto RiCO......ccoc veieeecniaie e

Rhode Istand ... ...

South Carohna ... ...

South Dakota ..o oo

TennesSSee ... .coeer ceeiee s -

T@XBS oot vt e e o

Trus! Termtonas..........ccooervmeenes

Virgima.

12064, 205 N. 4th Sveet, Richmond, Va, 23241,

Vugm istands ..o Drvision of Occupational Safety and Haalth, Virgin
Islands Oepartment of Labor, Lagoon Street
Room 207, Freceniksted, Virgin islands 00840.

Department of Labor and industry, P.O. Box 207,
Olympia, Wash. 98504.

West Virginia Department ¢f Laber, Room 4518,
State Capitol, 1900 Washington Street,

. Charlaston, W. va. 25305,

Wisconsin (Heatth} ........cc.o.c. Section. of Occupational Heatth, Department of
Health and Social Services, P.O Box 309,
Madison, Wisconsin 53701,

Oivision of Safety and Busdings, of
fndustry, Labor and Hurnan Reistions, 1570 E.
Moraland Bivd,, Waukesha Wes. 52186

Washenglon........... oo

Wisconsin (Satety).......cocuee.

Contact

(919) 733-4885, &1 David Prarce, Dvec-
o1,

{(701) 224-2348, M1 Jay Crawford, Dv
1octor.

(800) 282-1425 (Tolltree in  State).
(614) 466-7485, Mr. Andiew Doelwel,
Project Manager.

(405) 521-2451,
McGlon, Drector.

Mr. Charles W.

(S03) 378-2890, Mr. Jack Buckiand, Su-
ponisor.

Ottice of Consuttaton Programs, Room
N3472, 200 Constitution Avenue NW.,
Washingion, D.C. 20210, Phone: (202)
523-6985.

{809} 754-2134, Mr. John Cinque, As-
sistamt Secietary, (Ar Mail).

(401) 277-2438, Mr. James E. Hickey,
Chwet.

{BO3) 758-8921, Mr.- Robert Peck, Dvec-
tor, 7{cK1). Project.

{60S) 6884101, M:. James Ceghan, Dr
rector.

(615} 741-2793, Mr. L H. Craig Director.

{512) 458-7287, M. Walter G. Marun,
P.E. Director.

(801) $33-7927/8/9, Mr. H. M. Berge-
son, Projact Drector.

(802) 828-2765, Mr. Robert Mcleod.
Project Divector.

{804) 786-5875, Mr. Robert Beard,
(809) 772-1315, Mr. Louis Uanos,
Deputy Director-DOSH.

{206) 753-6500, Mr. James Sullivan, As-
sistant Dwector.

TS 8-885-7890, Mr. Lawrenca Barker,
c ol )

{608) 266-0417, Ms. Paticia Natzke,
Acting Chwel.

{414) 544-8686, Mr. Richard Michalski
. : ’

Wyorming Wyoming Occupatonal Health and Safety Depart-  (307) 777-7766, Mr. Donsid Owsley,
ment, 200 East Bth Avenwe, Cheyenna, Wyo. Health and Safety Administrator.
82002,
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§ 1910.95

APPENDIX H: AVAILABILITY OF REFERENCED
DoOCUMENTS

Paragraphs (c) through (o) of 28 CFR
1910.95 and the accompanying appendices
contain provislons which incorporate publi.
cations by reference. Generally, the publica-
tions provide criteria for instruments to be
used in moniloring and audiometric testing.
Thesc 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 desire to obtain a copy of the refer-
enced publications for thelr own iInforma-
tion.

The designation of the paragraph of the
stanoard in which the referenced publica-
tions appear, the titles of the publications,
and the availability of the publications are
as follows:

Paragraph designation

Aelctenced publication

Available from—

APPBOGIX B.....coveoioer e 1iSE 01 Personal Hearing Protectors and National Techmcal Information Servce, Pont
Aftenuaton Data” HEW Pub No. 76- fAoyal Road, Springheld, VA 22161,
120, 1975 NTIS-PB267461.

ApPENSix D _......ococevrrnaere e SpCIiCBUION for Sound Level Meters.” American Natonal Standards Institute, Inc., 1430
S1 4-1971 (R15976). Broadway, New York, NY 10018,

§ 1910.95(x)(2). appenaix £ ... “Speciticatons fo¢ Audiometess” S36-  American Natonal Standards Instilute, Inc., 1430
1969. Bigadway New York, NY 10018,

APPENOX D cooooceee e . SpECHtICATON tOr OClave, HanOctave Back Numbers Depanment, Dept. STD, American

and Thed-Oclave Band Fuler Seis’™

S1.11.197%1 (R1976}

inshitute of Physics, 333 E. 45th St, New York,
NY 10017, Amencan Nanonal Standards inst-

wte, Inc., 1430 Broadway, New York, NY
10018.
The referenced publications (or a micra- Decibel (dB)—Unit of measurement of

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
QOSHA Technical Data Center, Room N2439,
United States Department of Labor, 200
Constitution Avenue, NW., Washington,
D.C. 20210, ¢202) 523-8700 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 (¢} 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 rehsbilitation of hearing,
who is certified by the American Speech-
Language-Hearing Association or licensed
by a state board of examiners.

Baseline sudiogram—The audiogram
agalnst which future audiograms are com-
pared.

Criterion sound level—A sound level of 90
decibels.

UCC 002532

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-
welghted 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
TaBLEe G-17—NeUTRON Frux DOSE
EQuivaLENTS—Continued
Number of
neutrons per A':’e:l‘ge
’W“"" delver 100
Neution energy [mihon cenl-rlre\eme; mdirem in
electron voits {Mev)) S asott | 40 hours
# COS8 0 {neutrans/
{ 'i:(')’ns/ cm?® pet
ey
cm?) sec.)
£ T 2ax 104 12
TG00 o e 14 x 10* 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} Erposure of individuals to radi-
alion in restricled 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 a 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. actve blood-
loring organs; jens of eyes; or gonads. .......... 1
Hands and lorearms, feet and anklas ... 8y
Skin of whole bogy........... 1Y

(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:

(1) 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 azccumulated occu-
pational dose to the whole body, shalil
not exceed 5 (N-18) rems, where “N"'
equals the individual's age in years at
his last birthday; and
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29 CFR Ch. XVIi (7-1-85 Edition)

(iii) 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 caien-
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 datle in January: Provid-
ed, That the sccond, thirgd, 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

(ii) 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
yvear of 13 complete, consecutive calen-
dar weeks; the fourth period in a cal-
endar vear of 13 complete, consecutive
calendar weeks. If at the end of a 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 caiendar
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 eom-
plete, consecutive calendar weeks; the
next 12 complete, consecutive calendar
weeks, the next 14 complete, consecu-
tive calendar weeks, and the last 12

(

compiete, consecutive calendar weeks. (
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