
AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14006 Definitions. Article means a manufactured item
other than a fluid or particle:

(1) Which is formed to a specific shape or design during manufac-
ture;

(2) Which has end use function(s) dependent in whole or in part
upon its shape or design during end use; and

(3) Which under normal conditions of use does not release more
than very small quantities, e.g., minute or trace amounts of a hazard-
ous chemical (as determined under WAC 296-901-14008), and does not
pose a physical hazard or health risk to employees.

Chemical means any substance, or mixture of substances.
Chemical manufacturer means an employer with a workplace where

chemical(s) are produced for use or distribution.
Chemical name means the scientific designation of a chemical the

nomenclature system developed by the International Union of Pure and
Applied Chemistry (IUPAC) or the Chemical Abstracts Service (CAS)
rules of nomenclature, or a name that will clearly identify the chemi-
cal for the purpose of conducting a hazard classification.

Classification means to identify the relevant data regarding the
hazards of a chemical; review those data to ascertain the hazards as-
sociated with the chemical; and decide whether the chemical will be
classified as hazardous according to the definition of hazardous chem-
ical in this section. In addition, classification for health and phys-
ical hazards includes the determination of the degree of hazard, where
appropriate, by comparing the data with the criteria for health and
physical hazards.

Commercial account means an arrangement whereby a retail distrib-
utor sells hazardous chemicals to an employer, generally in large
quantities over time and/or at costs that are below the regular retail
price.

Common name means 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.

Container means any bag, barrel, bottle, box, can, cylinder,
drum, reaction vessel, storage tank, or the like that contains a haz-
ardous chemical. For purposes of this section, pipes or piping sys-
tems, and engines, fuel tanks, or other operating systems in a vehi-
cle, are not considered to be containers.

Designated representative means any individual or organization to
whom an employee gives written authorization to exercise such employ-
ee's rights under this section. A recognized or certified collective
bargaining agent must be treated automatically as a designated repre-
sentative without regard to written employee authorization.

Distributor means a business, other than a chemical manufacturer
or importer, which supplies hazardous chemicals to other distributors
or to employers.

Employee is a person, as defined under RCW 49.17.020(5), who may
be exposed to hazardous chemicals under normal operating conditions or
in foreseeable emergencies. Employees such as office workers or bank
tellers who encounter hazardous chemicals only in nonroutine, isolated
instances are not covered.

Employer means an employer, as defined under RCW 49.17.020(4),
engaged in a business where chemicals are either used, distributed, or
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are produced for use or distribution, including a contractor or sub-
contractor.

Exposure or exposed means that an employee is subjected in the
course of employment to a chemical that is a physical or health haz-
ard, and includes potential (e.g., accidental or possible) exposure.
"Subjected" in terms of health hazards includes any route of entry
(e.g., inhalation, ingestion, skin contact or absorption).

Foreseeable emergency means any potential occurrence such as, but
not limited to, equipment failure, rupture of containers, or failure
of control equipment which could result in an uncontrolled release of
a hazardous chemical into the workplace.

Hazard category means the division of criteria within each hazard
class, e.g., oral acute toxicity and flammable liquids include four
hazard categories. These categories compare hazard severity within a
hazard class and ((must)) should not be taken as a comparison of haz-
ard categories more generally.

Hazard class means the nature of the physical or health hazards,
e.g., flammable solid, carcinogen, oral acute toxicity.

Hazard not otherwise classified (HNOC) means an adverse physical
or health effect identified through evaluation of scientific evidence
during the classification process that does not meet the specified
criteria for the physical and health hazard classes addressed in this
section. This does not extend coverage to adverse physical and health
effects for which there is a hazard class addressed in this section,
but the effect either falls below the cut-off value/concentration lim-
it of the hazard class or is under a GHS hazard category that has not
been adopted by OSHA (e.g., acute toxicity Category 5).

Hazard statement means a statement assigned to a hazard class and
category that describes the nature of the hazard(s) of a chemical in-
cluding, where appropriate, the degree of hazard.

Hazardous chemical means any chemical which is classified as a
physical hazard or a health hazard, a simple asphyxiant, combustible
dust, pyrophoric gas, or hazard not otherwise classified.

Health hazard means a chemical which is classified as posing one
of the following hazardous effects: Acute toxicity (any route of expo-
sure); skin corrosion or irritation; serious eye damage or eye irrita-
tion; respiratory or skin sensitization; germ cell mutagenicity; car-
cinogenicity; reproductive toxicity; specific target organ toxicity
(single or repeated exposure); or aspiration hazard. The criteria for
determining whether a chemical is classified as a health hazard are
detailed in WAC 296-901-14022, Appendix A—Health hazard criteria.

Immediate use means that the hazardous chemical will be under the
control of and used only by the person who transfers it from a labeled
container and only within the work shift in which it is transferred.

Importer means the first business with employees within the Cus-
toms Territory of the United States which receives hazardous chemicals
produced in other countries for the purpose of supplying them to dis-
tributors or employers within the United States.

Label means an appropriate group of written, printed or graphic
information elements concerning a hazardous chemical that is affixed
to, printed on, or attached to the immediate container of a hazardous
chemical, or to the outside packaging.

Label elements means the specified pictogram, hazard statement,
signal word and precautionary statement for each hazard class and cat-
egory.

Mixture means a combination or a solution composed of two or more
substances in which they do not react.
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Physical hazard means a chemical that is classified as posing one
of the following hazardous effects: Explosive; flammable (gases, aero-
sols, liquids, or solids); oxidizer (liquid, solid or gas); self-reac-
tive; pyrophoric (liquid or solid); self-heating; organic peroxide;
corrosive to metal; gas under pressure; or in contact with water emits
flammable gas. WAC ((296-901-1424)) 296-901-14024, Appendix B—Physical
hazard criteria.

Pictogram means a composition that may include a symbol plus oth-
er graphic elements, such as a border, background pattern, or color,
that is intended to convey specific information about the hazards of a
chemical. Eight pictograms are designated under this standard for ap-
plication to a hazard category.

Precautionary statement means a phrase that describes recommended
measures that ((must)) should be taken to minimize or prevent adverse
effects resulting from exposure to a hazardous chemical, or improper
storage or handling.

Produce means to manufacture, process, formulate, blend, extract,
generate, emit, or repackage.

Product identifier means the name or number used for a hazardous
chemical on a label or in the SDS. It provides a unique means by which
the user can identify the chemical. The product identifier used must
permit cross-references to be made among the list of hazardous chemi-
cals required in the written hazard communication program, the label
and the SDS.

Pyrophoric gas means a chemical in a gaseous state that will ig-
nite spontaneously in air at a temperature of 130 degrees F (54.4 de-
grees C) or below.

Responsible party means someone who can provide additional infor-
mation on the hazardous chemical and appropriate emergency procedures,
if necessary.

Safety data sheet (SDS) means written or printed material con-
cerning a hazardous chemical that is prepared in accordance with WAC
296-901-14014.

Signal word means a word used to indicate the relative level of
severity of hazard and alert the reader to a potential hazard on the
label. The signal words used in this section are "danger" and "warn-
ing." "Danger" is used for the more severe hazards, while "warning" is
used for the less severe.

Simple asphyxiant means a substance or mixture that displaces
oxygen in the ambient atmosphere, and can thus cause oxygen depriva-
tion in those who are exposed, leading to unconsciousness and death.

Specific chemical identity means the chemical name, Chemical Ab-
stracts Service (CAS) Registry Number, or any other information that
reveals the precise chemical designation of the substance.

Substance means chemical elements and their compounds in the nat-
ural state or obtained by any production process, including any addi-
tive necessary to preserve the stability of the product and any impur-
ities deriving from the process used, but excluding any solvent which
may be separated without affecting the stability of the substance or
changing its composition.

Trade secret means any confidential formula, pattern, process,
device, information or compilation of information that is used in an
employer's business, and that gives the employer an opportunity to ob-
tain an advantage over competitors who do not know or use it. WAC
296-901-14030, Appendix E—Definition of "trade secret," sets out the
criteria to be used in evaluating trade secrets.
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Use means to package, handle, react, emit, extract, generate as a
by-product, or transfer.

Work area means a room or defined space in a workplace where haz-
ardous chemicals are produced or used, and where employees are
present.

Workplace means an establishment, job site, or project, at one
geographical location containing one or more work areas.

AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14008 Hazard classification. (1) Chemical manufactur-
ers and importers must evaluate chemicals produced in their workplaces
or imported by them to classify the chemicals in accordance with this
section. For each chemical, the chemical manufacturer or importer must
determine the hazard classes, and where appropriate, the category of
each class that apply to the chemical being classified. Employers are
not required to classify chemicals unless they choose not to rely on
the classification performed by the chemical manufacturer or importer
for the chemical to satisfy this requirement.

(2) Chemical manufacturers, importers or employers classifying
chemicals must identify and consider the full range of available sci-
entific literature and other evidence concerning the potential haz-
ards. There is no requirement to test the chemical to determine how to
classify its hazards. WAC 296-901-14022, Appendix A—Health hazard cri-
teria must be consulted for classification of health hazards, and WAC
296-901-14024, Appendix B—Physical hazard criteria must be consulted
for the classification of physical hazards.

(3) Mixtures.
(a) Chemical manufacturers, importers, or employers evaluating

chemicals must follow the procedures described in WAC 296-901-14022,
Appendix A—Health hazard criteria and WAC 296-901-14024, Appendix B—
Physical hazard criteria to classify the hazards of the chemicals, in-
cluding determinations regarding when mixtures of the classified chem-
icals are covered by this section.

(b) When classifying mixtures they produce or import, chemical
manufacturers and importers of mixtures may rely on the information
provided on the current safety data sheets of the individual ingredi-
ents, except where the chemical manufacturer or importer knows, or in
the exercise of reasonable diligence ((must)) should know, that the
safety data sheet misstates or omits information required by this sec-
tion.

(((4) Chemical manufacturers, importers and employers evaluating
chemicals must treat the following sources as establishing that a
chemical is a carcinogen or potential carcinogen for hazard communica-
tion purposes:

(a) National Toxicology Program (NTP), Annual Report on Carcino-
gens (latest edition);

(b) International Agency for Research on Cancer (IARC) Monographs
(latest editions); or

(c) Chapter 296-841 WAC, Airborne contaminants.
Note: The Registry of Toxic Effects of Chemical Substances published by the National Institute for Occupational Safety and Health

indicates whether a chemical has been found by NTP or IARC to be a potential carcinogen.
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(5) The chemical manufacturer, importer or employer must deter-
mine the hazards of mixtures of chemicals as follows:

(a) If a mixture has been tested as a whole to determine its haz-
ards, the results of such testing must be used to determine whether
the mixture is hazardous;

(b) If a mixture has not been tested as a whole to determine
whether the mixture is a health hazard, the mixture must be assumed to
present the same health hazards as do the components which comprise
one percent (by weight or volume) or greater of the mixture, except
that the mixture must be assumed to present a carcinogenic hazard if
it contains a component in concentrations of 0.1 percent or greater
which is considered to be a carcinogen under subsection (4) of this
section;

(c) If a mixture has not been tested as a whole to determine
whether the mixture is a physical hazard, the chemical manufacturer,
importer, or employer may use whatever scientifically valid data is
available to evaluate the physical hazard potential of the mixture;
and

(d) If the chemical manufacturer, importer, or employer has evi-
dence to indicate that a component present in the mixture in concen-
trations of less than one percent (or in the case of carcinogens, less
than 0.1 percent) could be released in concentrations which would ex-
ceed an established OSHA permissible exposure limit or American Con-
ference of Industrial Hygienists (ACGIH) Threshold Limit Value, or
could present a health risk to employees in those concentrations, the
mixture must be assumed to present the same hazard.

(6) Chemical manufacturers, importers, or employers evaluating
chemicals must describe in writing the procedures they use to deter-
mine the hazards of the chemical they evaluate. The written procedures
are to be made available, upon request, to employees, their designated
representatives, the assistant secretary and the director. The written
description may be incorporated into the written hazard communication
program required under WAC 296-901-14010.))

AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14014 Safety data sheets. (1) Chemical manufacturers
and importers must obtain or develop a safety data sheet for each haz-
ardous chemical they produce or import. Employers must have a safety
data sheet in the workplace for each hazardous chemical which they
use.

(2) The chemical manufacturer or importer preparing the safety
data sheet must ensure that it is in English (although the employer
may maintain copies in other languages as well), and includes at least
the following section numbers and headings, and associated information
under each heading, in the order listed (see WAC 296-901-14028, Appen-
dix D—Safety data sheets, for the specific content of each section of
the safety data sheet):

(a) Section 1, Identification;
(b) Section 2, Hazard(s) identification;
(c) Section 3, Composition/information on ingredients;
(d) Section 4, First-aid measures;
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(e) Section 5, Firefighting measures;
(f) Section 6, Accidental release measures;
(g) Section 7, Handling and storage;
(h) Section 8, Exposure controls/personal protection;
(i) Section 9, Physical and chemical properties;
(j) Section 10, Stability and reactivity;
(k) Section 11, Toxicological information;
(l) Section 12, Ecological information;
(m) Section 13, Disposal considerations;
(n) Section 14, Transport information;
(o) Section 15, Regulatory information; and
(p) Section 16, Other information, including date of preparation

or last revision.
Note 1 to WAC 296-901-14014(2): To be consistent with the GHS, an

SDS must also include the headings in WAC 296-901-14014 (2)(m) through
(o) in order.

Note 2 to WAC 296-901-14014(2): The department will not be en-
forcing information requirements in SDS sections 12 through 15 (WAC
296-901-14014 (2)(l) through (o), as these areas are not under its ju-
risdiction.

(3) If no relevant information is found for any subheading within
a section on the safety data sheet, the chemical manufacturer, import-
er or employer preparing the safety data sheet must mark it to indi-
cate that no applicable information was found.

(4) Where complex mixtures have similar hazards and contents
(i.e., the chemical ingredients are essentially the same, but the spe-
cific composition varies from mixture to mixture), the chemical manu-
facturer, importer or employer may prepare one safety data sheet to
apply to all of these similar mixtures.

(5) The chemical manufacturer, importer or employer preparing the
safety data sheet must ensure that the information provided accurately
reflects the scientific evidence used in making the hazard classifica-
tion. If the chemical manufacturer, importer or employer preparing the
safety data sheet becomes newly aware of any significant information
regarding the hazards of a chemical, or ways to protect against the
hazards, this new information must be added to the safety data sheet
within three months. If the chemical is not currently being produced
or imported, the chemical manufacturer or importer must add the infor-
mation to the safety data sheet before the chemical is introduced into
the workplace again.

(a) Chemical manufacturers or importers must ensure that distrib-
utors and employers are provided an appropriate safety data sheet with
their initial shipment, and with the first shipment after a safety da-
ta sheet is updated;

(b) The chemical manufacturer or importer must either provide
safety data sheets with the shipped containers or send them to the
distributor or employer prior to or at the time of the shipment;

(c) If the safety data sheet is not provided with a shipment that
has been labeled as a hazardous chemical, the distributor or employer
must obtain one from the chemical manufacturer or importer as soon as
possible; and

(d) The chemical manufacturer or importer must also provide dis-
tributors or employers with a safety data sheet upon request.

(6) Distributors must ensure that safety data sheets, and updated
information, are provided to other distributors and employers with
their initial shipment and with the first shipment after a safety data
sheet is updated.
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(a) The distributor must either provide safety data sheets with
the shipped containers, or send them to the other distributor or em-
ployer prior to or at the time of the shipment;

(b) Retail distributors selling hazardous chemicals to employers
having a commercial account must provide a safety data sheet to such
employers upon request, and must post a sign or otherwise inform them
that a safety data sheet is available;

(c) Wholesale distributors selling hazardous chemicals to employ-
ers over-the-counter may also provide safety data sheets upon the re-
quest of the employer at the time of the over-the-counter purchase,
and must post a sign or otherwise inform such employers that a safety
data sheet is available;

(d) If an employer without a commercial account purchases a haz-
ardous chemical from a retail distributor not required to have safety
data sheets on file (i.e., the retail distributor does not have com-
mercial accounts and does not use the materials), the retail distribu-
tor must provide the employer, upon request, with the name, address,
and telephone number of the chemical manufacturer, importer, or dis-
tributor from which a safety data sheet can be obtained;

(e) Wholesale distributors must also provide safety data sheets
to employers or other distributors upon request; and

(f) Chemical manufacturers, importers, and distributors need not
provide safety data sheets to retail distributors that have informed
them that the retail distributor does not sell the product to commer-
cial accounts or open the sealed container to use it in their own
workplaces.

(7) The employer must maintain in the workplace copies of the re-
quired safety data sheets for each hazardous chemical, and must ensure
that they are readily accessible during each work shift to employees
when they are in their work area(s). (Electronic access and other al-
ternatives to maintaining paper copies of the safety data sheets are
permitted as long as no barriers to immediate employee access in each
workplace are created by such options.)

(8) Where employees must travel between workplaces during a work-
shift, i.e., their work is carried out at more than one geographical
location, the material safety data sheets may be kept at the primary
workplace facility. In this situation, the employer must ensure that
employees can immediately obtain the required information in an emer-
gency.

(9) Safety data sheets may be kept in any form, including operat-
ing procedures, and may be designed to cover groups of hazardous chem-
icals in a work area where it may be more appropriate to address the
hazards of a process rather than individual hazardous chemicals. How-
ever, the employer must ensure that in all cases the required informa-
tion is provided for each hazardous chemical, and is readily accessi-
ble during each work shift to employees when they are in their work
area(s).

(10) Safety data sheets must also be made readily available, upon
request, to designated representatives, and the department in accord-
ance with the requirements of WAC 296-901-14010.

(11) The department of labor and industries will translate cer-
tain chemical hazard communication documents upon receipt of written
or verbal request (within available resources) to employers or the
public, a translation into Cambodian, Chinese, Korean, Spanish, or
Vietnamese of any of the following:

• An employer's written Chemical Hazard Communication Program;
• A material safety data sheet; or
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• Written materials prepared by the department to inform employ-
ees of their rights described in this rule, regarding chemical hazard
communication.

Note: Written request for translations ((must)) should be direc-
ted to:

Department of Labor and Industries
Right-To-Know Program
P.O. Box 44610
Olympia, WA 98504-4610
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AMENDATORY SECTION (Amending WSR 08-20-123, filed 10/1/08, effective
11/1/08)

WAC 296-115-050 General requirements. (1) Where an existing char-
ter vessel does not meet a particular requirement of this section, the
assistant director may grant:

(a) A temporary variance to allow time for modifications to be
made.

(b) A permanent variance if the degree of protection afforded is
judged to be adequate for the service in which the vessel is used.

(2) Lifesaving equipment required by this section must be ap-
proved by the USCG.

(3) The following lifesaving equipment is required:
(a) All vessels carrying passengers must carry life floats or

buoyant apparatus for all persons on board.
(i) All life floats or buoyant apparatus must be international

orange in color.
(ii) Vessels operating not more than one mile from land are not

required to carry life floats or buoyant apparatus.
(iii) Lifeboats, life rafts, dinghies, dories, skiffs, or similar

type craft may be substituted for the required life floats or buoyant
apparatus if the substitution is approved by the assistant director.

(iv) Life floats, buoyant apparatus, or any authorized substitute
must be U.S. Coast Guard approved and have the following equipment:

• Two paddles or oars not less than four feet in length.
• A painter of at least one-half inch diameter and thirty feet in

length.
(b) All vessels must have a USCG-approved adult life preserver

for the number of people the vessel is certified to carry, with at
least ten percent additional of a type suitable for children or great-
er number to provide a life jacket for each child-sized person on
board.

(i) Life preservers must be stowed in readily accessible places
in the upper part of the vessel; and

(ii) Each life preserver must be marked with the vessel's name.
(c) All vessels must carry in a readily accessible location at

least one ring life buoy of an approved type with sixty feet of buoy-
ant line attached. The ring life buoy must:

(i) Be ready to cast loose at any time; and
(ii) Have a floating water light, unless operation is limited to

daytime.
(4) Fire protection general.
(a) The general construction of a vessel must minimize fire haz-

ards.
(b) Internal combustion engine exhausts, boiler and galley up-

takes, and similar sources of ignition must be kept clear of and suit-
ably insulated from woodwork or other combustible material.

(c) Lamp, paint, and oil lockers and similar storage areas for
flammable ((or combustible)) liquids must be constructed of metal or
lined with metal.

(5) Fire protection equipment. Equipment required to be of an ap-
proved type must be approved by the USCG or other agency acceptable to
the director.

(a) Fire pumps.
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(i) All vessels carrying more than forty-nine passengers must
carry an approved power fire pump capable of reaching any part of the
vessel.

(ii) All other vessels must carry an approved hand fire pump.
These pumps must be provided with a suitable suction and discharge
hose, and may also serve as bilge pumps.

(b) Fixed fire extinguishing system.
(i) The following vessels must have a fixed fire extinguishing

system to protect the machinery and fuel tank spaces:
• Those powered by internal combustion engines using gasoline or

other fuel having a flashpoint of 110°F or lower; and
• Those with hulls constructed of fiber-reinforced plastic (FRP)

or wood.
(ii) This system must be an approved type and have a capacity

sufficient to protect the space.
(iii) Controls for the fixed system must be installed in an ac-

cessible location outside the space protected.
(iv) A device must be provided to automatically shut down power

ventilation serving the protected space and engines that draw intake
air from the protected space prior to release of the extinguishing
agent into the space.

(c) Fire axe. All vessels must have one fire axe located in or
near the pilothouse.

(d) Portable fire extinguishers.
(i) All vessels must have a minimum number of portable fire ex-

tinguishers of an approved size and type. The number required will be
determined by Table 1, Portable Fire Extinguishers.

(ii) Portable fire extinguishers must be inspected at least once
a month. Extinguishers found defective must be serviced or replaced.

(iii) Portable fire extinguishers must be serviced at least once
a year. The required service must consist of discharging and recharg-
ing foam and dry chemical extinguishers and weighing and inspecting
carbon dioxide extinguishers.

(iv) Portable fire extinguishers must be hydrostatically tested
at intervals not to exceed those specified in WAC 296-800-300 in the
safety and health core rules.

(v) Portable fire extinguishers of the vaporizing liquid type
such as carbon tetrachloride and other toxic vaporizing liquids are
prohibited and must not be carried on any vessel.

(vi) Portable fire extinguishers must be mounted in brackets or
hangers near the space protected. The location must be marked in a
manner satisfactory to the assistant director.

Table 1
Portable Fire Extinguishers

  Type Extinguisher Permitted

Space Protected
Minimum #

Required CG Class Medium Minimum Size
Operating station 1 B-I, C-I Halon

CO2
Dry chemical

2.5 lb.
4 lb.
2 lb.

Machinery space 1
Located just outside

exit

B-II, C-II CO2
Dry chemical

15 lb.
10 lb.
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  Type Extinguisher Permitted

Space Protected
Minimum #

Required CG Class Medium Minimum Size
Open vehicle deck 1 for every 10 vehicles B-II Foam

Halon
CO2

Dry chemical

2.5 gal.
10 lb.
15 lb.
10 lb.

Accommodation space 1 for each 2,500 sq. ft.
or fraction thereof

A-II Foam
Dry chemical

2.5 gal.
10 lb.

Galley, pantry, concession
stand

1 A-II, B-II Foam
Dry chemical

2.5 gal.
10 lb.

(6) Means of escape.
(a) All vessels must have at least two avenues of escape from all

general areas accessible to the passengers or where the crew may be
quartered or normally employed. The avenues must be located so that if
one is not available the other may be. At least one of the avenues
should be independent of watertight doors.

(b) One vertical means of escape is acceptable where the length
of the compartment is less than twelve feet under the following condi-
tions:

(i) There is no source of fire in the space, such as a galley
stove or heater and the vertical escape is remote from the engine and
fuel tank space; or

(ii) The arrangement is such that the installation of two means
of escape does not materially improve the safety of the vessel or
those aboard.

(7) Ventilation.
(a) All enclosed spaces within the vessel must be properly vented

or ventilated. Where such openings would endanger the vessel under ad-
verse weather conditions, means must be provided to close them.

(b) All crew and passenger space must be adequately ventilated in
a manner suitable to the purpose of the space.

(8) Crew and passenger accommodations.
(a) Vessels with crew members living aboard must have suitable

accommodations.
(b) Vessels carrying passengers must have fixed seating for the

maximum number of passengers permitted, installed as follows:
(i) Spacing that provides for ready escape in case of fire or

other casualty.
(ii) Aisles not over fifteen feet long must be not less than

twenty-four inches wide.
(iii) Aisles over fifteen feet long must be not less than thirty

inches wide.
(iv) Where seats are in rows the distance from seat front to seat

front must be not less than thirty inches.
(v) The assistant director may grant special exception to fixed

seating spacing requirements if escape over the side can be readily
accomplished through windows or other openings in the way of the
seats.

(c) Portable or temporary seating may be installed but must be
arranged as provided for fixed seating.

(9) Toilet facilities and drinking water.
(a) Vessels must be provided with toilets and wash basins as

specified in WAC 296-800-230 unless vessels are used exclusively on
short runs of approximately thirty minutes or less.
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(b) All toilets and wash basins must be fitted with adequate
plumbing. Facilities for men and women must be in separate compart-
ments, except in the case of vessels carrying forty-nine passengers
and less, the assistant director may approve other arrangements.

(c) Potable drinking water must be provided for all passengers
and crew according to WAC 296-800-23005.

(d) Covered trash containers must be provided in passenger areas.
(10) Rails and guards.
(a) Rails or equivalent protection must be installed near the pe-

riphery of all weather decks accessible to passengers and crews. Where
space limitations make deck rails impractical for areas designed for
crew only, such as at narrow catwalks in the way of deckhouse sides,
hand grabs may be substituted.

(b) Rails must consist of evenly spaced courses. The spacing must
not be greater than four inches except as provided in WAC 296-115-050
(10)(d). Lower rail courses may not be required if all or part of the
space below the upper rail course is fitted with a bulwark, chain link
fencing, wire mesh or the equivalent.

(c) On passenger decks of vessels engaged in ferry or excursion
type operation, rails must be at least forty-two inches high. The top
rail must be pipe, wire, chain, or wood and must withstand at least
two hundred pounds of side loading. The space below the top rail must
be fitted with bulwarks, chain link fencing, wire mesh, or the equiva-
lent.

(d) On vessels engaged in other than passenger service, the rails
must be not less than thirty-six inches high. Where vessels are used
in special service, the assistant director may approve other arrange-
ments, but in no case less than thirty inches high.

(e) Suitable storm rails or hand grabs must be installed where
necessary in all passageways, at deckhouse sides, and at ladders and
hatches where passengers or crew might have normal access.

(f) Suitable covers, guards, or rails must be installed in the
way of all exposed and hazardous places such as gears or machinery.
(See chapter 296-806 WAC, Machine safety for detailed requirements.)

(11) Machinery installation.
(a) Propulsion machinery.
(i) Propulsion machinery must be suitable in type and design for

the propulsion requirements of the hull of the vessel in which it is
installed. Installations meeting the requirements of the USCG or USCG-
recognized classification society are considered acceptable to the as-
sistant director.

(ii) Installations using gasoline or diesel as a fuel must meet
the requirements of applicable USCG standards.

(b) Auxiliary machinery and bilge systems.
(i) All vessels must be provided with a suitable bilge pump, pip-

ing, and valves for removing water from the vessel.
(ii) Vessels carrying more than forty-nine passengers must have a

power operated bilge pump. The source of power must be independent of
the propulsion machinery. Other vessels must have a hand operated
bilge pump, but may have a power operated pump if it is operated by an
independent power source.

(c) Steering apparatus and miscellaneous systems.
(i) All vessels must be provided with a suitable steering appara-

tus.
(ii) All vessels must be provided with navigation lights and

shapes, whistles, fog horns, and fog bells as required by the USCG
rules of navigation.
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(iii) All vessels must be equipped with a suitable number of
portable battery lights for emergency purposes. There should be at
least two, one located at the operating station and the other at the
access to the propulsion machinery.

(d) Electrical installations. The electrical installations of all
vessels must be at least equal to applicable USCG standards, or as ap-
proved by the assistant director.

AMENDATORY SECTION (Amending WSR 08-20-123, filed 10/1/08, effective
11/1/08)

WAC 296-115-060 Operations. (1) No person will rent, lease, or
hire out a charter boat, carry, advertise for carrying, or arrange for
carrying, more than six passengers on a vessel for a fee or other con-
sideration on state waters unless the vessel meets the requirements of
this chapter.

(2) Notice of casualty.
(a) The owner or person in charge of any vessel involved in a ma-

rine accident or casualty involving any of the following must report
the incident immediately to the department:

(i) Damage to property in excess of one thousand five hundred
dollars.

(ii) Major damage affecting the seaworthiness or safety of the
vessel.

(iii) Loss of life or an injury to a person that requires medical
treatment beyond first aid.

(iv) Fire on board the vessel.
(b) The report must be in writing to the assistant director. Upon

receipt of the report the assistant director may request an investiga-
tion by a marine dock inspector.

(3) Miscellaneous operations.
(a) In the case of collision, accident, or other casualty involv-

ing a vessel the operator, must:
(i) So far as possible without serious danger to the vessel or

persons aboard, render any necessary assistance to other persons af-
fected by the collision, accident, or casualty to save them from dan-
ger.

(ii) Provide the name and address of the vessel owner and the
name of the vessel to any person injured and to the owner of any prop-
erty damaged.

(b) The person in charge of the vessel must see that the provi-
sions of the certificate of inspection are strictly adhered to. This
will not limit the person in charge from taking any action in an emer-
gency judged necessary to help vessels in distress or to prevent loss
of life.

(c) The operator of a vessel must comply with the provisions of
the USCG Navigation Rules International/Inland, Commandants Instruc-
tion M16672.2D.

(d) The operator of a vessel must test the vessel's steering
gear, signaling whistle, controls, and communication system before
getting under way for the day's operation.

(e) Vessels using fuel with a flashpoint of 110°F or lower must
not take on fuel when passengers are on board.
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(f) All vessels must enforce "no smoking" provisions when fuel-
ing. Locations on the vessel where flammable ((or combustible)) liq-
uids are stored must be posted "no smoking."

(g) All vessels must prepare and post emergency check-off lists
in a conspicuous place accessible to crew and passengers, covering the
following:

(i) Man overboard.
(ii) Fire.
(h) The persons in charge must conduct emergency drills to ensure

that the crew is familiar with their duties in an emergency and must
document the drills.

(i) Carrying hazardous substances is prohibited on vessels. How-
ever, the assistant director may authorize a vessel to carry specific
types and quantities of hazardous substances if the assistant director
approves the type, quantity, and manner in which it is carried.

(j) All areas accessible to passengers or crew must be kept in a
clean and sanitary condition. All walking surfaces must be free of
slipping or tripping hazards and in good repair.

(4) First aid.
(a) All passenger vessels at all times must have a person holding

a valid certificate of first-aid/CPR training.
(b) A first-aid kit or first-aid room must be provided on all

vessels. The size and quantity of first-aid supplies or equipment re-
quired must be determined by the number of persons normally dependent
upon each kit or equipment. The first-aid kit or supplies must be in a
weatherproof container with individually sealed packages for each type
of item. The location of the first-aid station or kit must be posted
or marked "first aid" on the container.
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PART E
HAZARDOUS MATERIALS, FLAMMABLE ((AND COMBUSTIBLE)) LIQUIDS, SPRAY FIN-

ISHING
Hazardous Materials

AMENDATORY SECTION (Amending WSR 91-24-017, filed 11/22/91, effective
12/24/91)

WAC 296-24-32003 Bulk oxygen systems. (1) Definitions. As used in
this section: A bulk oxygen system is an assembly of equipment, such
as oxygen storage containers, pressure regulators, safety devices, va-
porizers, manifolds, and interconnecting piping, which has storage ca-
pacity of more than 13,000 cubic feet of oxygen, normal temperature
and pressure (NTP), connected in service or ready for service, or more
than 25,000 cubic feet of oxygen (NTP) including unconnected reserves
on hand at the site. The bulk oxygen system terminates at the point
where oxygen at service pressure first enters the supply line. The
oxygen containers may be stationary or movable, and the oxygen may be
stored as gas or liquid.

(2) Location.
(a) General. Bulk oxygen storage systems shall be located above

ground out of doors, or shall be installed in a building of noncombus-
tible construction, adequately vented, and used for that purpose ex-
clusively. The location selected shall be such that containers and as-
sociated equipment shall not be exposed by electric power lines, flam-
mable ((or combustible)) liquid ((lines,)) or ((flammable)) gas lines.

(b) Accessibility. The system shall be located so that it is
readily accessible to mobile supply equipment at ground level and to
authorized personnel.

(c) Leakage. Where oxygen is stored as a liquid, noncombustible
surfacing shall be provided in an area in which any leakage of liquid
oxygen might fall during operation of the system and filling of a
storage container. For purposes of these standards, asphaltic or bitu-
minous paving is considered to be combustible.

(d) Elevation. When locating bulk oxygen systems near above
ground flammable ((or combustible)) liquid storage which may be either
indoors or outdoors, it is advisable to locate the system on ground
higher than the flammable ((or combustible)) liquid storage.

(e) Dikes. Where it is necessary to locate a bulk oxygen system
on ground lower than adjacent flammable ((or combustible)) liquid
storage suitable means shall be taken (such as by diking, diversion
curbs, or grading) with respect to the adjacent flammable ((or combus-
tible)) liquid storage to prevent accumulation of liquids under the
bulk oxygen system.

(3) Distance between systems and exposures.
(a) General. The minimum distance from any bulk oxygen storage

container to exposures, measured in the most direct line except as in-
dicated in (((3)))(f) and (g) of this ((section)) subsection shall be
as indicated in (((3)(b) to)) (b) through (r) of this ((section)) sub-
section inclusive.

(b) Combustible structures. Fifty feet from any combustible
structures.
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(c) Fire resistive structures. Twenty-five feet from any struc-
tures with fire-resistive exterior walls or sprinklered buildings or
other construction, but not less than one-half the height of adjacent
side wall of the structure.

(d) Openings. At least ((10)) ten feet from any opening in adja-
cent walls of fire resistive structures. Spacing from such structures
shall be adequate to permit maintenance, but shall not be less than
((1)) one foot.

(e) Flammable liquid storage above ground.
Distance

(feet)
Capacity
(gallons)

 50   0-1000
 90   1001 or more

(f) Flammable liquid storage below ground.
Distance

 measured
horizontally
from oxygen

storage
container to
flammable
liquid tank

(feet)

Distance
from oxygen

storage
container to
filling and

vent connections or
openings to flammable

 liquid tank
 (feet)

 
 
 
 

Capacity
 gallons

 15  50   0-1000
 30   50   1001 or more

(g) ((Combustible)) Flammable liquid storage above ground.
Distance

(feet)
 Capacity

(gallons)

 25   0-1000
 50   1001 or more

(h) ((Combustible)) Flammable liquid storage below ground.
Distance measured
 horizontally from
 oxygen storage

 container to
 ((combustible)) flammable liquid

 tank (feet)

Distance from oxygen
 storage container to

 filling and vent
 connections or

 openings to
 ((combustible)) flammable liquid

 tank (feet)

 15   40

(i) Flammable gas storage. (Such as compressed flammable gases,
liquefied flammable gases and flammable gases in low pressure gas
holders):

Distance
(feet)

Capacity
(cu. ft. NTP)

50    Less than 5000
90    5000 or more

(j) Highly combustible materials. Fifty feet from solid materials
which burn rapidly, such as excelsior or paper.

(k) Slow-burning materials. Twenty-five feet from solid materials
which burn slowly, such as coal and heavy timber.

(l) Ventilation. Seventy-five feet in one direction and ((35))
thirty-five feet in approximately 90° direction from confining walls
(not including firewalls less than ((20)) twenty feet high) to provide
adequate ventilation in courtyards and similar confining areas.

(m) Congested areas. Twenty-five feet from congested areas such
as offices, lunchrooms, locker rooms, time clock areas, and similar
locations where people may congregate.

(n) Public areas. Fifty feet from places of public assembly.
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(o) Patients. Fifty feet from areas occupied by nonambulatory pa-
tients.

(p) Sidewalks. Ten feet from any public sidewalk.
(q) Adjacent property. Five feet from any line of adjoining prop-

erty.
(r) Exceptions. The distances in (((3)))(b), (c), (e) ((to))

through (k) inclusive, and (p) and (q) of this ((section)) subsection
do not apply where protective structures such as firewalls of adequate
height to safeguard the oxygen storage systems are located between the
bulk oxygen storage installation and the exposure. In such cases, the
bulk oxygen storage installation may be a minimum distance of ((1))
one foot from the firewall.

(4) Storage containers.
(a) Foundations and supports. Permanently installed containers

shall be provided with substantial noncombustible supports on firm
noncombustible foundations.

(b) Construction—Liquid. Liquid oxygen storage containers shall
be fabricated from materials meeting the impact test requirements of
paragraph UG-84 of ASME Boiler and Pressure Vessel Code, Section VIII—
Unfired Pressure Vessels—1968. Containers operating at pressures above
((15)) fifteen pounds per square inch gage (p.s.i.g.) shall be de-
signed, constructed, and tested in accordance with appropriate re-
quirements of ASME Boiler and Pressure Vessel Code, Section VII—Un-
fired Pressure Vessels—1968. Insulation surrounding the liquid oxygen
container shall be noncombustible.

(c) Construction—Gaseous. High-pressure gaseous oxygen containers
shall comply with one of the following:

(i) Designed, constructed, and tested in accordance with appro-
priate requirements of ASME Boiler and Pressure Vessel Code, Section
VIII—Unfired Pressure Vessels—1968.

(ii) Designed, constructed, tested, and maintained in accordance
with DOT specifications and regulations.

(5) Piping, tubing, and fittings.
(a) Selection. Piping, tubing, and fittings shall be suitable for

oxygen service and for the pressures and temperatures involved.
(b) Specification. Piping and tubing shall conform to Section 2—

Gas and Air Piping Systems of Code for Pressure Piping, ANSI,
B31.1-1967 with addenda B31.10a-1969.

(c) Fabrication. Piping or tubing for operating temperatures be-
low -20°F shall be fabricated from materials meeting the impact test
requirements of paragraph UG-84 of ASME Boiler and Pressure Vessel
Code, Section VIII—Unfired Pressure Vessels—1968, when tested at the
minimum operating temperature to which the piping may be subjected in
service.

(6) Safety relief devices.
(a) General. Bulk oxygen storage containers, regardless of design

pressure shall be equipped with safety relief devices as required by
the ASME code or the DOT specifications and regulations.

(b) DOT containers. Bulk oxygen storage containers designed and
constructed in accordance with DOT specification shall be equipped
with safety relief devices as required thereby.

(c) ASME containers. Bulk oxygen storage containers designed and
constructed in accordance with the ASME Boiler and Pressure Vessel
Code, Section VIII—Unfired Pressure Vessel—1968 shall be equipped with
safety relief devices meeting the provisions of the Compressed Gas As-
sociation Pamphlet "Safety Relief Device Standards for Compressed Gas
Storage Containers," S-1, Part 3.
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(d) Insulation. Insulation casings on liquid oxygen containers
shall be equipped with suitable safety relief devices.

(e) Reliability. All safety relief devices shall be so designed
or located that moisture cannot collect and freeze in a manner which
would interfere with proper operation of the device.

(7) Liquid oxygen vaporizers.
(a) Mounts and couplings. The vaporizer shall be anchored and its

connecting piping be sufficiently flexible to provide for the effect
of expansion and contraction due to temperature changes.

(b) Relief devices. The vaporizer and its piping shall be ade-
quately protected on the oxygen and heating medium sections with safe-
ty relief devices.

(c) Heating. Heat used in an oxygen vaporizer shall be indirectly
supplied only through media such as steam, air, water, or water solu-
tions which do not react with oxygen.

(d) Grounding. If electric heaters are used to provide the pri-
mary source of heat, the vaporizing system shall be electrically
grounded.

(8) Equipment assembly and installation.
(a) Cleaning. Equipment making up a bulk oxygen system shall be

cleaned in order to remove oil, grease or other readily oxidizable ma-
terials before placing the system in service.

(b) Joints. Joints in piping and tubing may be made by welding or
by use of flanged, threaded, slip, or compression fittings. Gaskets or
thread sealants shall be suitable for oxygen service.

(c) Accessories. Valves, gages, regulators, and other accessories
shall be suitable for oxygen service.

(d) Installation. Installation of bulk oxygen systems shall be
supervised by personnel familiar with proper practices with reference
to their construction and use.

(e) Testing. After installation all field erected piping shall be
tested and proved gas tight at maximum operating pressure. Any medium
used for testing shall be oil free and nonflammable.

(f) Security. Storage containers, piping, valves, regulating
equipment, and other accessories shall be protected against physical
damage and against tampering.

(g) Venting. Any enclosure containing oxygen control or operating
equipment shall be adequately vented.

(h) Placarding. The bulk oxygen storage location shall be perma-
nently placarded to indicate: "OXYGEN—NO SMOKING—NO OPEN FLAMES," or an equiva-
lent warning.

(i) Electrical wiring. Bulk oxygen installations are not hazard-
ous locations as defined and covered by chapter 296-24 WAC Part L.
Therefore, general purpose or weatherproof types of electrical wiring
and equipment are acceptable depending upon whether the installation
is indoors or outdoors. Such equipment shall be installed according to
chapter 296-24 WAC Part L.

(9) Operating instructions. For installations which require any
operation of equipment by the user, legible instructions shall be
maintained at operating locations.

(10) Maintenance.
(((a))) The equipment and functioning of each charged bulk oxygen

system shall be maintained in a safe operating condition in accordance
with the requirements of this section. Wood and long dry grass shall
be cut back within ((15)) fifteen feet of any bulk oxygen storage con-
tainer.

[ 4 ] OTS-5687.1



AMENDATORY SECTION (Amending Order 73-5, filed 5/9/73 )

WAC 296-24-330 Flammable ((and combustible)) liquids.

AMENDATORY SECTION (Amending WSR 88-23-054, filed 11/14/88)

WAC 296-24-33001 Definitions. The following definitions are ap-
plicable to all sections of this chapter which include WAC 296-24-330
in the section number.

(1) Aerosol shall mean a material which is dispensed from its
container as a mist, spray, or foam by a propellant under pressure.

(2) Atmospheric tank shall mean a storage tank which has been de-
signed to operate at pressures from atmospheric through 0.5 p.s.i.g.

(3) Automotive service station shall mean that portion of proper-
ty where flammable ((or combustible)) liquids used as motor fuels are
stored and dispensed from fixed equipment into the fuel tanks of motor
vehicles and shall include any facilities available for the sale and
service of tires, batteries, and accessories, and for minor automotive
maintenance work. Major automotive repairs, painting, body and fender
work are excluded.

(4) Basement shall mean a story of a building or structure having
one-half or more of its height below ground level and to which access
for firefighting purposes is unduly restricted.

(5) Boiling point shall mean the boiling point of a liquid at a
pressure of 14.7 pounds per square inch absolute (p.s.i.a.) (760 mm.).
Where an accurate boiling point is unavailable for the material in
question, or for mixtures which do not have a constant boiling point,
for purposes of this section the ten percent point of a distillation
performed in accordance with the Standard Method of Test for Distilla-
tion of Petroleum Products, ASTM D-86-62, may be used as the boiling
point of the liquid.

(6) Boilover shall mean the expulsion of crude oil (or certain
other liquids) from a burning tank. The light fractions of the crude
oil burnoff producing a heat wave in the residue, which on reaching a
water strata may result in the expulsion of a portion of the contents
of the tank in the form of froth.

(7) Bulk plant shall mean that portion of a property where flam-
mable ((or combustible)) liquids are received by tank vessel, pipe-
lines, tank car, or tank vehicle, and are stored or blended in bulk
for the purpose of distributing such liquids by tank vessel, pipeline,
tank car, tank vehicle, or container.

(8) Chemical plant shall mean a large integrated plant or that
portion of such a plant other than a refinery or distillery where
flammable ((or combustible)) liquids are produced by chemical reac-
tions or used in chemical reactions.

(9) Closed container shall mean a container as herein defined, so
sealed by means of a lid or other device that neither liquid nor vapor
will escape from it at ordinary temperatures.

(10) Crude petroleum shall mean hydrocarbon mixtures that have a
flash point below 150°F and which have not been processed in a refin-
ery.

(11) Distillery shall mean a plant or that portion of a plant
where flammable ((or combustible)) liquids produced by fermentation
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are concentrated, and where the concentrated products may also be
mixed, stored, or packaged.

(12) Fire area shall mean an area of a building separated from
the remainder of the building by construction having a fire resistance
of at least one hour and having all communicating openings properly
protected by an assembly having a fire resistance rating of at least
one hour.

(13) Fire resistance or fire resistive construction shall mean
construction to resist the spread of fire.

(14) Flammable aerosol shall mean ((an)) a flammable aerosol
((which is required to be labeled "Flammable" under the Federal Haz-
ardous Substances Labeling Act (15 U.S.C. 1261))) as defined under WAC
296-901-14024, Appendix B—Physical hazard criteria. For the purposes
of WAC 296-24-33009, such aerosols are considered ((Class IA)) Catego-
ry 1 flammable liquids.

(15) "Flashpoint" means the minimum temperature at which a liquid
gives off vapor within a test vessel in sufficient concentration to
form an ignitable mixture with air near the surface of the liquid, and
shall be determined as follows:

(a) For a liquid which has a viscosity of less than 45 SUS at
100°F (37.8°C), does not contain suspended solids, and does not have a
tendency to form a surface film while under test, the procedure speci-
fied in the Standard Method of Test for Flashpoint by Tag Closed Test-
er (ASTM D-56-70), WAC 296-901-14024, Appendix B—Physical hazard cri-
teria, shall be used.

(b) For a liquid which has a viscosity of 45 SUS or more at 100°F
(37.8°C), or contains suspended solids, or has a tendency to form a
surface film while under test, the Standard Method of Test for Flash-
point by Pensky-Martens Closed Tester (ASTM D-93-71) or an equivalent
method as defined by WAC 296-901-14024, Appendix B—Physical hazard
criteria, shall be used, except that the methods specified in Note 1
to section 1.1 of ASTM D-93-71 may be used for the respective materi-
als specified in the note.

(c) For a liquid that is a mixture of compounds that have differ-
ent volatilities and flashpoints, its flashpoint shall be determined
by using the procedure specified in (a) or (b) of this subsection on
the liquid in the form it is shipped. ((If the flashpoint, as deter-
mined by this test, is 100°F (37.8°C) or higher, an additional flash-
point determination shall be run on a sample of the liquid evaporated
to ninety percent of its original volume, and the lower value of the
two tests shall be considered the flashpoint of the material.))

(d) Organic peroxides, which undergo autoaccelerating thermal de-
composition, are excluded from any of the flashpoint determination
methods specified in this section.

(16) Hotel shall mean buildings or groups of buildings under the
same management in which there are sleeping accommodations for hire
primarily used by transients who are lodged with or without meals in-
cluding but not limited to inns, clubs, motels, and apartment hotels.

(17) Institutional occupancy shall mean the occupancy or use of a
building or structure or any portion thereof by persons harbored or
detained to receive medical, charitable or other care or treatment, or
by persons involuntarily detained.

(18) Liquid shall mean, for the purpose of these standards, any
material which has a fluidity greater than that of 300 penetration as-
phalt when tested in accordance with ASTM Test for Penetration for Bi-
tuminous Materials, D-5-65. When not otherwise identified, the term
liquid shall include both flammable ((and combustible)) liquids.
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(19) "Combustible liquid" means any liquid having a flashpoint at
or above 100°F (37.8°C). Combustible liquids shall be divided into two
classes as follows:

(a) "Class II liquids" shall include those with flashpoints at or
above 100°F (37.8°C) and below 140°F (60°C), except any mixture having
components with flashpoints of 200°F (93.3°C) or higher, the volume of
which make up ninety-nine percent or more of the total volume of the
mixture.

(b) "Class III liquids" shall include those with flashpoints at
or above 140°F (60°C). Class III liquids are subdivided into two sub-
classes:

(i) "Class IIIA liquids" shall include those with flashpoints at
or above 140°F (60°C) and below 200°F (93.3°C) except any mixture hav-
ing components with flashpoints of 200°F (93.3°C) or higher, the total
volume of which make up ninety-nine percent or more of the total vol-
ume of the mixture.

(ii) "Class IIIB liquids" shall include those with flashpoints at
or above 200°F (93.3°C). This section does not cover Class IIIB liq-
uids. Where the term "Class III liquids" is used in this section, it
shall mean only Class IIIA liquids.

(c) When a combustible liquid is heated for use to within 30°F
(16.7°C) of its flashpoint, it shall be handled in accordance with the
requirements for the next lower class of liquids.

(20) "Flammable liquid" means any liquid having a flashpoint at
or below ((100°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 or more of the total volume of the mixture))
199.4°F (93°C). Flammable liquids ((shall be known as Class I liquids.
Class I liquids)) are divided into ((three classes)) four categories
as follows:

(a) ((Class IA)) Category 1 shall include liquids having flash-
points below ((73°F (22.8°C))) 73.4°F (23°C) and having a boiling
point at or below ((100°F (37.8°C))) 95°F (35°C).

(b) ((Class IB)) Category 2 shall include liquids having flash-
points below ((73°F (22.8°C))) 73.4°F (23°C) and having a boiling
point ((at or)) above ((100°F (37.8° C))) 95°F (35°C).

(c) ((Class IC)) Category 3 shall include liquids having flash-
points at or above ((73°F (22.8°C))) 73.4°F (23°C) and at or below
((100°F (37.8°C))) 140°F (60°C). When a Category 3 liquid with a
flashpoint at or above 100°F (37.8°C) is heated for use to within 30°F
(16.7°C) of its flashpoint, it must be handled in accordance with the
requirements for a Category 3 liquid with a flashpoint below 100°F
(37.8°C).

(d) Category 4 must include liquids having flashpoints above
140°F (60°C) and at or below 199.4°F (93°C). When a Category 4 flamma-
ble liquid is heated for use to within 30°F (16.7°C) of its flash-
point, it must be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it must be
handled in accordance with the requirements for a Category 4 flammable
liquid.

(21) Unstable (reactive) liquid shall mean a liquid which in the
pure state or as commercially produced or transported will vigorously
polymerize, decompose, condense, or will become self-reactive under
conditions of shocks, pressure, or temperature.
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(22) Low-pressure tank shall mean a storage tank which has been
designed to operate at pressures above 0.5 p.s.i.g. but not more than
15 p.s.i.g.

(23) Marine service station shall mean that portion of a property
where flammable ((or combustible)) liquids used as fuels are stored
and dispensed from fixed equipment on shore, piers, wharves, or float-
ing docks into the fuel tanks or self-propelled craft, and shall in-
clude all facilities used in connection therewith.

(24) Mercantile occupancy shall mean the occupancy or use of a
building or structure or any portion thereof for the displaying, sell-
ing, or buying of goods, wares, or merchandise.

(25) Office occupancy shall mean the occupancy or use of a build-
ing or structure or any portion thereof for the transaction of busi-
ness, or the rendering or receiving of professional services.

(26) Portable tank shall mean a closed container having a liquid
capacity over sixty United States gallons and not intended for fixed
installation.

(27) Pressure vessel shall mean a storage tank or vessel which
has been designed to operate at pressures above 15 p.s.i.g.

(28) Protection for exposure shall mean adequate fire protection
for structures on property adjacent to tanks, where there are employ-
ees of the establishment.

(29) Refinery shall mean a plant in which flammable ((or combus-
tible)) liquids are produced on a commercial scale from crude petrole-
um, natural gasoline, or other hydrocarbon sources.

(30) Safety can shall mean an approved container, of not more
than five gallons capacity, having a spring-closing lid and spout cov-
er and so designed that it will safely relieve internal pressure when
subjected to fire exposure.

(31) Vapor pressure shall mean the pressure, measured in pounds
per square inch (absolute) exerted by a volatile liquid as determined
by the "Standard Method of Test for Vapor Pressure of Petroleum Prod-
ucts (Reid Method)," American Society for Testing and Materials ASTM
D323-68.

(32) Ventilation as specified in these standards is for the pre-
vention of fire and explosion. It is considered adequate if it is suf-
ficient to prevent accumulation of significant quantities of vapor-air
mixtures in concentration over one-fourth of the lower flammable lim-
it.

(33) Storage: Flammable ((or combustible)) liquids shall be stor-
ed in a tank or in a container that complies with WAC 296-24-33009(2).

(34) Barrel shall mean a volume of forty-two United States gal-
lons.

(35) Container shall mean any can, barrel, or drum.
(36) Approved unless otherwise indicated, approved, or listed by

a nationally recognized testing laboratory. Refer to federal regula-
tion 29 C.F.R. 1910.7 for definition of nationally recognized testing
laboratory.

(37) Listed see subsection (36) of this section.
(38) "SUS" means Saybolt Universal Seconds as determined by the

Standard Method of Test for Saybolt Viscosity (ASTM D-88-56), and may
be determined by use of the SUS conversion tables specified in ASTM
Method D2161-66 following determination of viscosity in accordance
with the procedures specified in the Standard Method of Test for Vis-
cosity of Transparent and Opaque Liquids (ASTM D445-65).

(39) "Viscous" means a viscosity of 45 SUS or more.
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Note: The volatility of liquids is increased when artificially heated to temperatures equal to or higher than their flashpoints. When so heated Class II
and III liquids shall be subject to the applicable requirements for Class I or II liquids. These standards may also be applied to high flashpoint
liquids when so heated even though these same liquids when not heated are outside of its scope.

AMENDATORY SECTION (Amending WSR 95-22-015, filed 10/20/95, effective
1/16/96)

WAC 296-24-33003 Scope. This section applies to the handling,
storage, and use of flammable ((and combustible)) liquids with a flash
point at or below ((200°F)) 199.4°F (93°C). This section does not ap-
ply to:

(1) Bulk transportation of flammable ((and combustible)) liquids;
(2) Storage, handling, and use of fuel oil tanks and containers

connected with oil burning equipment;
(3) Storage of flammable ((and combustible)) liquids on farms.
(4) Liquids without flashpoints that may be flammable under some

conditions, such as certain halogenated hydrocarbons and mixtures con-
taining halogenated hydrocarbons;

(5) Mists, sprays, or foams, except flammable aerosols covered in
WAC 296-24-33009; or

(6) Installations made in accordance with requirements of the
following standards:

(a) National Fire Protection Association Standard for Drycleaning
Plants, NFPA No. 32-1970;

(b) National Fire Protection Association Standard for the Manu-
facture of Organic Coatings, NFPA No. 35-1970;

(c) National Fire Protection Association Standard for Solvent Ex-
traction Plants, NFPA No. 36-1967; or

(d) National Fire Protection Association Standard for the Instal-
lation and Use of Stationary Combustion Engines and Gas Turbines, NFPA
No. 37-1970.

AMENDATORY SECTION (Amending WSR 06-05-027, filed 2/7/06, effective
4/1/06)

WAC 296-24-33005 Tank storage. (1) Design and construction of
tanks.

(a) Materials.
(i) Tanks shall be built of steel except as provided in (((1)))

(a)(ii) through (v) of this ((section)) subsection.
(ii) Tanks may be built of materials other than steel for instal-

lation underground or if required by the properties of the liquid
stored. Tanks located above ground or inside buildings shall be of
noncombustible construction.

(iii) Tanks built of materials other than steel shall be designed
to specifications embodying principles recognized as good engineering
design for the material used.

(iv) Unlined concrete tanks may be used for storing flammable
((or combustible)) liquids having a gravity of 40°API or heavier. Con-
crete tanks with special lining may be used for other services provi-
ded the design is in accordance with sound engineering practice.

(v) Tanks may have combustible or noncombustible linings.
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(vi) Special engineering consideration shall be required if the
specific gravity of the liquid to be stored exceeds that of water or
if the tanks are designed to contain flammable ((or combustible)) liq-
uids at a liquid temperature below 0°F.

(b) Fabrication.
(i) Tanks may be of any shape or type consistent with sound engi-

neering design.
(ii) Metal tanks shall be welded, riveted, and caulked, brazed,

or bolted, or constructed by use of a combination of these methods.
Filler metal used in brazing shall be nonferrous metal or an alloy
having a melting point above 1000°F and below that of the metal
joined.

(c) Atmospheric tanks.
(i) Atmospheric tanks shall be built in accordance with accepta-

ble good standards of design. Atmospheric tanks may be built in ac-
cordance with:

(A) Underwriters' Laboratories, Inc., Subjects No. 142, Standard
for Steel Aboveground Tanks for Flammable and Combustible Liquids,
1968; No. 58, Standards for Steel Underground Tanks for Flammable and
COMBUSTIBLE Liquids, Fifth Edition, December 1961; or No. 80, Standard for
Steel Inside Tanks for Oil-Burner Fuel, September 1963.

(B) American Petroleum Institute Standards No. 650, Welded Steel
Tanks for Oil Storage, Third Edition, 1966.

(C) American Petroleum Institute Standards No. 12B, Specification
for Bolted Production Tanks, Eleventh Edition, May 1958, and Supple-
ment 1, March 1962; No. 12D, Specification for Large Welded Production
Tanks, Seventh Edition, August 1957; or No. 12F, Specification for
Small Welded Production Tanks, Fifth Edition, March 1961. Tanks built
in accordance with these standards shall be used only as production
tanks for storage of crude petroleum in oil-producing areas.

(ii) Tanks designed for underground service not exceeding 2,500
gallons capacity may be used aboveground.

(iii) Low-pressure tanks and pressure vessels may be used as at-
mospheric tanks.

(iv) Atmospheric tanks shall not be used for the storage of a
flammable ((or combustible)) liquid at a temperature at or above its
boiling point.

(d) Low pressure tanks.
(i) The normal operating pressure of the tank shall not exceed

the design pressure of the tank.
(ii) Low-pressure tanks shall be built in accordance with accept-

able standards of design. Low-pressure tanks may be built in accord-
ance with:

(A) American Petroleum Institute Standard No. 620, Recommended
Rules for the Design and Construction of Large, Welded, Low-Pressure
Storage Tanks, Third Edition, 1966.

(B) The principles of the Code for Unfired Pressure Vessels, Sec-
tion VIII of the ASME Boiler and Pressure Vessels Code, 1968.

(iii) Atmospheric tanks built according to the Underwriters' Lab-
oratories, Inc., requirements in (((1)))(c)(i) of this ((section))
subsection may be used for operating pressures not exceeding 1
p.s.i.g. and shall be limited to 2.5 p.s.i.g. under emergency venting
conditions. Pressure vessels may be used as low-pressure tanks.

(e) Pressure vessels.
(i) The normal operating pressure of the vessel shall not exceed

the design pressure of the vessel.
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(ii) Pressure vessels shall be built in accordance with the Code
for Unfired Pressure Vessels, Section VIII of the ASME Boiler and
Pressure Vessel Code, 1968.

(f) Provisions for internal corrosion. When tanks are not de-
signed in accordance with the American Petroleum Institute, American
Society of Mechanical Engineers, or the Underwriters' Laboratories,
Inc.'s standards, or if corrosion is anticipated beyond that provided
for in the design formulas used, additional metal thickness or suita-
ble protective coatings or linings shall be provided to compensate for
the corrosion loss expected during the design life of the tank.

(2) Installation of outside aboveground tanks.
(a) Location with respect to property lines and public ways.
(i) Every aboveground tank for the storage of flammable ((or com-

bustible)) liquids, except those liquids with boil-over characteris-
tics and unstable liquids, operating at pressures not in excess of 2.5
p.s.i.g. and equipped with emergency venting which will not permit
pressures to exceed 2.5 p.s.i.g. shall be located in accordance with
Table H-5.

(ii) Every aboveground tank for the storage of flammable ((or
combustible)) liquids, except those liquids with boil-over character-
istics and unstable flammable or combustible liquids, operating at
pressures exceeding 2.5 p.s.i.g. or equipped with emergency venting
which will permit pressures to exceed 2.5 p.s.i.g. shall be located in
accordance with Table H-6.

(iii) Every aboveground tank for the storage of flammable ((or
combustible)) liquids with boil-over characteristics shall be located
in accordance with Table H-7.

(iv) Every aboveground tank for the storage of unstable liquids
shall be located in accordance with Table H-8.

(v) Reference minimum distances for use in Tables H-5 to H-8 in-
clusive.

(vi) Where end failure or horizontal pressure tanks and vessels
may expose property, the tank shall be placed with the longitudinal
axis parallel to the nearest important exposure.

TABLE H-5

Type of
tank

 

Protection

 Minimum distance
in feet from
property line which
may be built upon,
including the
opposite side of a
public way.

 Minimum distance
in feet from nearest
side of any public
way or from
nearest important
building and shall
be not less than 5
feet.

 

Floating
roof ———

Protection for
exposures.

 1/2 times diameter
of tank but need
not exceed 90 ft.

 1/6 times diameter
of tank but need not
exceed 30 ft.

 

  None ———–– Diameter of tank
but need not ex-
ceed 175 ft.

 1/6 times diameter
of tank but need not
exceed 30 ft.

 

Vertical
with weak
roof to
shell seam
 

 Approved
foam or inert-
ing system on
the tank.

 1/2 times diameter
of tank but need
not exceed 90 ft.
and shall not be
less than 5 ft.

 1/6 times diameter
of tank but need not
exceed 30 ft.

 

  Protection for
exposures.

 Diameter of tank
but need not ex-
ceed 175 ft.

 1/3 times diameter
of tank but need not
exceed 60 ft.

 

  None ———–– 2 times diameter of
tank but need not
exceed 350 ft.

 1/3 times diameter
of tank but need not
exceed 60 ft.
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Type of
tank

 

Protection

 Minimum distance
in feet from
property line which
may be built upon,
including the
opposite side of a
public way.

 Minimum distance
in feet from nearest
side of any public
way or from
nearest important
building and shall
be not less than 5
feet.

 

Horizontal
and verti-
cal, with
emergency
relief vent-
ing to limit
pressures
to 2.5
p.s.i.g.

 Approved in-
erting system
on the tank or
approved foam
system on ver-
tical tanks.

 1/2 times Table
H-9 but shall not
be less than 5 ft.

 1/2 times Table
H-9.

 

  Protection for
exposures.

 
Table H-9 ———– Table H-9  

  None ———– 2 times table —— Table H-9  

TABLE H-6

Type of
tank

 

Protection

 Minimum distance
in feet from
property line which
may be built upon,
including the
opposite side of a
public way.

 Minimum distance
in feet from
nearest side of
any public way or
from nearest
important building.

 

Any type - Protection for
exposures.

 1 1/2 times Table
H-9 but shall not
be less than 25 ft.

 1 1/2 times Table
H-9 but shall not be
less than 25 ft.

 

  None ————– 3 times Table H-9
but shall not be
less than 50 ft.

 1 1/2 times Table
H-9 but shall not be
less than 25 ft.

 

TABLE H-7

Type of
tank  Protection  

Minimum distance
in feet from
property line which
may be built upon,
including the
opposite side of a
public way.

 Minimum distance
in feet from nearest
side of any public
way or from
nearest important
building.

 

Floating
roof ———

Protection for
exposures.

 Diameter of tank
but need not ex-
ceed 175 ft.

 1/3 times diameter
of tank but need not
exceed 60 ft.

 

None ———— 2 times diameter of
tank but need not
exceed 350 ft.

 1/3 times diameter
of tank but need not
exceed 60 ft.

 

Fixed
roof ———

Approved
foam or inert-
ing system.

 Diameter of tank
but need not ex-
ceed 175 ft.

 1/3 times diameter
of tank but need not
exceed 60 ft.

 

Protection
for exposures.

 2 times diameter of
tank but need not
exceed 350 ft.

 2/3 times diameter
of tank but need not
exceed 120 ft.

 

None ———— 4 times diameter of
tank but need not
exceed 350 ft.

 2/3 times diameter
of tank but need not
exceed 120 ft.

 

TABLE H-8
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Type of
tank

 

Protection

 Minimum distance
in feet from
property line which
may be built upon,
including the
opposite side of a
public way.

 Minimum distance
in feet from nearest
side of any public
way or from
nearest important
building.

 

Horizontal
and verti-
cal tanks
with emer-
gency re-
lief vent-
ing to per-
mit pres-
sure not in
excess of
2.5 p.s.i.g.

 Tank protected
with any of the
following:
Approved wa-
ter spray, ap-
proved inert-
ing, approved
insulation and
refrigeration,
approved bar-
ricade.

 See Table H-9, but
the distance may
be not less than 25
ft.

 Not less than 25 ft.  

Protection for
exposures.

 2 1/2 times Table
H-9 but not less
than 50 ft.

  Not less than 50 ft.  

None ———  5 times Table H-9
but not less than
100 ft.

 Not less than 100 ft.

Horizontal
and verti-
cal tanks
with emer-
gency re-
lief vent-
ing to per-
mit pres-
sure over
2.5 p.s.i.g.

 Tank protected
with any one
of the follow-
ing:
Approved wa-
ter spray, ap-
proved inert-
ing, approved
insulation and
refrigeration,
approved bar-
ricade.

 2 times Table H-9
but not less than 50
ft.

 Not less than 50 ft.  

Protection for
exposures.

 4 times Table H-9
but not less than
100 ft.

 Not less than 100 ft.

None ———— 8 times Table H-9
but not less than
150 ft.

 Not less than 150 ft.

TABLE H-9

Capacity tank gal-
lons

 Minimum distance
in feet from
property line
which may be built
upon, including the
opposite side of a
public way.

 Minimum dis-
tance in feet
from
nearest side of
any public way
or from nearest
important
building.

 

275  or less —–—–——— 5  5  
276  to 750 –——— 10  5  
751  to 12,000 –——— 15  5  

12,001  to 30,000 –——— 20  5  
30,001  to 50,000 –——— 30  10  
50,001  to 100,000 –——— 50  15  

100,001  to 500,000 –——— 80  25  
500,001  to 1,000,000 —–—- 100  35  

1,000,001  to 2,000,000 –——- 135  45  
2,000,001  to 3,000,000 –——- 165  55  
3,000,001  or more –———— 175  60  

(b) Spacing (shell-to-shell) between aboveground tanks.
(i) The distance between any two flammable or combustible liquid

storage tanks shall not be less than ((3)) three feet.
(ii) Except as provided in (((2)))(b)(iii) of this ((section))

subsection, the distance between any two adjacent tanks shall not be
less than one-sixth the sum of their diameters. When the diameter of
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one tank is less than one-half the diameter of the adjacent tank, the
distance between the two tanks shall not be less than one-half the di-
ameter of the smaller tank.

(iii) Where crude petroleum in conjunction with production fa-
cilities are located in noncongested areas and have capacities not ex-
ceeding 126,000 gallons (3,000 barrels), the distance between such
tanks shall not be less than ((3)) three feet.

(iv) Where unstable flammable ((or combustible)) liquids are
stored, the distance between such tanks shall not be less than one-
half the sum of their diameters.

(v) When tanks are compacted in three or more rows or in an ir-
regular pattern, greater spacing or other means shall be provided so
that inside tanks are accessible for firefighting purposes.

(vi) The minimum separation between a liquefied petroleum gas
container and a flammable ((or combustible)) liquid storage tank shall
be ((20)) twenty feet, except in the case of flammable ((or combusti-
ble)) liquid tanks operating at pressures exceeding 2.5 p.s.i.g. or
equipped with emergency venting which will permit pressures to exceed
2.5 p.s.i.g. in which case the provisions of (((2)))(b)(i) and (ii) of
this ((section)) subsection shall apply. Suitable means shall be taken
to prevent the accumulation of flammable ((or combustible)) liquids
under adjacent liquefied petroleum gas containers such as by diversion
curbs or grading. When flammable ((or combustible)) liquid storage
tanks are within a diked area, the liquefied petroleum gas containers
shall be outside the diked area and at least ((10)) ten feet away from
the centerline of the wall of the diked area. The foregoing provisions
shall not apply when liquefied petroleum gas containers of 125 gallons
or less capacity are installed adjacent to fuel oil supply tanks of
550 gallons or less capacity.

(c) Location of outside aboveground tanks with respect to impor-
tant buildings on same property. Every outside aboveground tank shall
be separated from important buildings on the same property by distan-
ces not less than those specified in (((2)))(a)(i)((, (ii), (iii)
and)) through (iv) of this ((section)) subsection, whichever is appli-
cable. The appropriate distance column in Tables H-5, H-6, H-7, H-8,
or H-9, that shall be used shall be the one reading: "Minimum distance
in feet from nearest side of any public way or from nearest important
building."

(d) Normal venting for aboveground tanks.
(i) Atmospheric storage tanks shall be adequately vented to pre-

vent the development of vacuum or pressure sufficient to distort the
roof of a cone roof tank or exceed the design pressure in the case of
other atmospheric tanks, as a result of filling or emptying, and at-
mospheric temperature changes.

(ii) Normal vents shall be sized either in accordance with: (A)
The American Petroleum Institute Standard 2000 (1968), Venting Atmos-
pheric and Low-Pressure Storage Tanks; or (B), other accepted stand-
ard; or (C) shall be at least as large as the filling or withdrawal
connection, whichever is larger but in no case less than 1 1/4 inch
nominal inside diameter.

(iii) Low-pressure tanks and pressure vessels shall be adequately
vented to prevent development of pressure or vacuum, as a result of
filling or emptying and atmospheric temperature changes, from exceed-
ing the design pressure of the tank or vessel. Protection shall also
be provided to prevent over-pressure from any pump discharging into
the tank or vessel when the pump discharge pressure can exceed the de-
sign pressure of the tank or vessel.
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(iv) If any tank or pressure vessel has more than one fill or
withdrawal connection and simultaneous filling or withdrawal can be
made, the vent size shall be based on the maximum anticipated simulta-
neous flow.

(v) Unless the vent is designed to limit the internal pressure
2.5 p.s.i. or less, the outlet of vents and vent drains shall be ar-
ranged to discharge in such a manner as to prevent localized overheat-
ing of any part of the tank in the event vapors from such vents are
ignited.

(vi) Tanks and pressure vessels storing ((Class IA)) Category 1
flammable liquids shall be equipped with venting devices which shall
be normally closed except when venting to pressures or vacuum condi-
tions. Tanks and pressure vessels storing ((Class IB and IC)) Category
2 flammable liquids and Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C) liquids shall be equipped with venting devices
which shall be normally closed except when venting under pressure or
vacuum conditions, or with approved flame arresters.
Exemption: Tanks of 3,000 bbls. (barrels) capacity or less containing crude petroleum in crude-producing areas; and, outside aboveground atmos-

pheric tanks under 1,000 gallons capacity containing other than ((Class IA)) Category 1 flammable liquids may have open vents. (See
(2)(f)(ii) of this section.)

(vii) Flame arresters or venting devices required in (((2)))(e)
(vi) of this ((section)) subsection may be omitted for ((Class IB and
IC)) Category 2 flammable liquids and Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C) where conditions are such that
their use may, in case of obstruction, result in tank damage.

(e) Emergency relief venting for fire exposure for aboveground
tanks.

(i) Every aboveground storage tank shall have some form of con-
struction or device that will relieve excessive internal pressure
caused by exposure fires.

(ii) In a vertical tank the construction referred to in (((2)))
(e)(i) of this ((section)) subsection may take the form of a floating
roof, lifter roof, a weak roof-to-shell seam, or other approved pres-
sure relieving construction. The weak roof-to-shell seam shall be con-
structed to fail preferential to any other seam.

(iii) Where entire dependence for emergency relief is placed upon
pressure relieving devices, the total venting capacity of both normal
and emergency vents shall be enough to prevent rupture of the shell or
bottom of the tank if vertical, or of the shell or heads if horizon-
tal. If unstable liquids are stored, the effects of heat or gas re-
sulting from polymerization, decomposition, condensation, or self-re-
activity shall be taken into account. The total capacity of both nor-
mal and emergency venting devices shall be not less than that derived
from Table H-10 except as provided in (((2)))(e)(v) and (vi) of this
((section)) subsection. Such device may be a self-closing manhole cov-
er, or one using long bolts that permit the cover to lift under inter-
nal pressure, or an additional or larger relief valve or valves. The
wetted area of the tank shall be calculated on the basis of ((55))
fifty-five percent of the total exposed area of a sphere or spheroid,
((75)) seventy-five percent of the total exposed area of a horizontal
tank and the first ((30)) thirty feet above grade of the exposed shell
area of a vertical tank.

TABLE 10
WETTED AREA VERSUS CUBIC FEET

FREE AIR PER HOUR
(14.7 psia and 60°F)
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Square
feet CFH

Square
feet CFH

Square
feet CFH

20  21,100  200  211,000  1,000 524,000  
30  31,600  250  239,000  1,200 557,000  
40  42,100  300  265,000  1,400 587,000  
50  52,700  350  288,000  1,600 614,000  
60  63,200  400  312,000  1,800 639,000  
70  73,700  500  354,000  2,000 662,000  
80  84,200  600  392,000  2,400 704,000  
90  94,800  700  428,000  2,800 742,000  

100  105,000  800  462,000  and   
120  126,000  900  493,000  over   
140  147,000  1,000  524,000     
160  168,000         
180  190,000         
200  211,000         

(iv) For tanks and storage vessels designed for pressure over 1
p.s.i.g., the total rate of venting shall be determined in accordance
with Table H-10, except that when the exposed wetted area of the sur-
face is greater than 2,800 square feet, the total rate of venting
shall be calculated by the following formula:

CFH = 1,107A0.82

Where:  
CFH = Venting requirement, in cubic feet of free air

per hour.
A = Exposed wetted surface, in square feet.

Note: The foregoing formula is based on Q = 21,000A0.82.

(v) The total emergency relief venting capacity for any specific
stable liquid may be determined by the following formula:

Cubic feet of free air per hour = V  

V =  1337
L M

 

V = Cubic feet of free air per hour from Table H-10.
L = Latent heat of vaporization of specific liquid in

B.t.u. per pound.
M = Molecular weight of specific liquids.

(vi) The required airflow rate of (((2)))(e)(iii) or (v) of this
((section)) subsection may be multiplied by the appropriate factor
listed in the following schedule when protection is provided as indi-
cated. Only one factor may be used for any one tank.

0.5 for drainage in accordance with (2)(g)(ii) of this sec-
tion for tanks over 200 square feet of wetted area.

0.3 for approved water spray.
0.3 for approved insulation.
0.15 for approved water spray with approved insulation.

(vii) The outlet of all vents and vent drains on tanks equipped
with emergency venting to permit pressures exceeding 2.5 p.s.i.g.
shall be arranged to discharge in such a way as to prevent localized
overheating of any part of the tank, in the event vapors from such
vents are ignited.
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(viii) Each commercial tank venting device shall have stamped on
it the opening pressure, the pressure at which the valve reaches the
full open position, and the flow capacity at the latter pressure, ex-
pressed in cubic feet per hour of air at 60°F and at a pressure of
14.7 p.s.i.a.

(ix) The flow capacity of tank venting devices ((12)) twelve in-
ches and smaller in nominal pipe size shall be determined by actual
test of each type and size of vent. These flow tests may be conducted
by the manufacturer if certified by a qualified impartial observer, or
may be conducted by an outside agency. The flow capacity of tank vent-
ing devices larger than ((12)) twelve inches nominal pipe size, in-
cluding manhole covers with long bolts or equivalent, may be calcula-
ted provided that the opening pressure is actually measured, the rat-
ing pressure and corresponding free orifice area are stated, the word
"calculated" appears on the nameplate, and the computation is based on
a flow coefficient of 0.5 applied to the rated orifice area.

(f) Vent piping for aboveground tanks.
(i) Vent piping shall be constructed in accordance with WAC

296-24-33007 of this section.
(ii) Where vent pipe outlets for tanks storing ((Class I)) Cate-

gory 1 or 2 flammable liquids, or Category 3 flammable liquids with a
flashpoint below 100°F (37.8°C), are adjacent to buildings or public
ways, they shall be located so that the vapors are released at a safe
point outside of buildings and not less than ((12)) twelve feet above
the adjacent ground level. In order to aid their dispersion, vapors
shall be discharged upward or horizontally away from closely adjacent
walls. Vent outlets shall be located so that flammable vapors will not
be trapped by eaves or other obstructions and shall be at least five
feet from building openings.

(iii) When tank vent piping is manifolded, pipe sizes shall be
such as to discharge within the pressure limitations of the system,
the vapors they may be required to handle when manifolded tanks are
subject to the same fire exposure.

(g) Drainage, dikes, and walls for aboveground tanks.
(i) Drainage and diked areas. The area surrounding a tank or a

group of tanks shall be provided with drainage as in (((2)))(g)(ii) of
this ((section)) subsection, or shall be diked as provided in (((2)))
(g)(iii) of this subsection, to prevent accidental discharge of liquid
from endangering adjoining property or reaching waterways.

(ii) Drainage. Where protection of adjoining property or water-
ways is by means of a natural or manmade drainage system, such systems
shall comply with the following:

(A) A slope of not less than ((1)) one percent away from the tank
toward the drainage system shall be provided.

(B) The drainage system shall terminate in vacant land or other
area or in an impounding basin having a capacity not smaller than that
of the largest tank served. This termination area and the route of the
drainage system shall be so located that, if the flammable ((or com-
bustible)) liquids in the drainage system are ignited, the fire will
not seriously expose tanks or adjoining property.

(C) The drainage system, including automatic drainage pumps,
shall not discharge to adjoining property, natural water courses, pub-
lic sewers, or public drains unless the discharge of flammable ((or
combustible)) liquids would not constitute a hazard, or the system is
so designed that it will not permit flammable ((or combustible)) liq-
uids to be released.
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(iii) Diked areas. Where protection of adjoining property or wa-
terways is accomplished by retaining the liquid around the tank by
means of a dike, the volume of the diked area shall comply with the
following requirements:

(A) Except as provided in (((2)))(g)(iii)(B) of this ((section))
subsection, the volumetric capacity of the diked area shall not be
less than the greatest amount of liquid that can be released from the
largest tank within the diked area, assuming a full tank. The capacity
of the diked area enclosing more than one tank shall be calculated by
deducting the volume of the tanks other than the largest tank below
the height of the dike.

(B) For a tank or group of tanks with fixed roofs containing
crude petroleum with boilover characteristics, the volumetric capacity
of the diked area shall be not less than the capacity of the largest
tank served by the enclosure, assuming a full tank. The capacity of
the diked enclosure shall be calculated by deducting the volume below
the height of the dike of all tanks within the enclosure.

(C) Walls of the diked area shall be of earth, steel, concrete or
solid masonry designed to be liquidtight and to withstand a full hy-
drostatic head. Earthen walls ((3)) three feet or more in height shall
have a flat section at the top not less than ((2)) two feet wide. The
slope of an earthen wall shall be consistent with the angle of repose
of the material of which the wall is constructed.

(D) The walls of the diked area shall be restricted to an average
height of ((6)) six feet above interior grade.

(E) Where provision is made for draining water from diked areas,
drainage shall be provided at a uniform slope of not less than ((1))
one percent away from tanks toward a sump, drainbox, or other safe
means of disposal located at the greatest practical distance from the
tank. Such drains shall normally be controlled in a manner so as to
prevent flammable ((or combustible)) liquids from entering natural wa-
ter courses, public sewers, or public drains, if their presence would
constitute a hazard. Control of drainage shall be accessible under
fire conditions.

(F) No loose combustible material, empty or full drum or barrel,
shall be permitted within the diked area.

(G) Each diked area containing two or more tanks shall be subdi-
vided preferably by drainage channels or at least by intermediate
curbs in order to prevent spills from endangering adjacent tanks with-
in the diked area as follows:

(I) When storing normally stable liquids in vertical cone roof
tanks constructed with weak roof-to-shell seam or approved floating
roof tanks or when storing crude petroleum in producing areas in any
type of tank, one subdivision for each tank in excess of 10,000 bbls.
and one subdivision for each group of tanks (no tank exceeding 10,000
bbls. capacity) having an aggregate capacity not exceeding 15,000
bbls.

(II) When storing normally stable flammable ((or combustible))
liquids in tanks not covered in (g)(iii)(G)(I) of this subsection, one
subdivision for each tank in excess of 100,000 gallons (2,500 bbls.)
and one subdivision for each group of tanks (no tank exceeding 100,000
gallons capacity) having an aggregate capacity not exceeding 150,000
gallons (3,570 bbls.).

(III) When storing unstable liquids in any type of tank, one sub-
division for each tank except that tanks installed in accordance with
the drainage requirements of NFPA 15-1969, Standard for Water Spray
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Fixed Systems for Fire Protection shall require no additional subdivi-
sion.

(IV) The drainage channels or intermediate curbs shall be located
between tanks so as to take full advantage of the available space with
due regard for the individual tank capacities. Intermediate curbs,
where used, shall be not less than ((18)) eighteen inches in height.

(h) Tank openings other than vents for aboveground tanks.
(i) Connections for all tank openings shall be vaportight and

liquidtight. Vents are covered in (((2)))(d) through (f) of this
((section)) subsection.

(ii) Each connection to an aboveground tank through which liquid
can normally flow shall be provided with an internal or an external
valve located as close as practical to the shell of the tank. Such
valves, when external, and their connections to the tank shall be of
steel except when the chemical characteristics of the liquid stored
are incompatible with steel. When materials other than steel are nec-
essary, they shall be suitable for the pressures, structural stresses,
and temperatures involved, including fire exposures.

(iii) Each connection below the liquid level through which liquid
does not normally flow shall be provided with a liquidtight closure.
This may be a valve, plug, or blind, or a combination of these.

(iv) Openings for gaging shall be provided with a vapor tight cap
or cover.

(v) For ((Class IB and Class IC)) Category 2 flammable liquids
and Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), other than crude oils, gasolines, and asphalts, the fill
pipe shall be so designed and installed as to minimize the possibility
of generating static electricity. A fill pipe entering the top of a
tank shall terminate within ((6)) six inches of the bottom of the tank
and shall be installed to avoid excessive vibration.

(vi) Filling and emptying connections which are made and broken
shall be located outside of buildings at a location free from any
source of ignition and not less than ((5)) five feet away from any
building opening. Such connection shall be closed and liquidtight when
not in use. The connection shall be properly identified.

(3) Installation of underground tanks.
(a) Location. Excavation for underground storage tanks shall be

made with due care to avoid undermining of foundations of existing
structures. Underground tanks or tanks under buildings shall be so lo-
cated with respect to existing building foundations and supports that
the loads carried by the latter cannot be transmitted to the tank. The
distance from any part of a tank storing ((Class I)) Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), to the nearest wall of any basement or pit shall
be not less than ((1)) one foot, and to any property line that may be
built upon, not less than ((3)) three feet. The distance from any part
of a tank storing ((Class II or Class III)) Category 3 flammable liq-
uids with a flashpoint at or above 100°F (37.8°C) or Category 4 flam-
mable liquids to the nearest wall of any basement, pit or property
line shall not be less than ((1)) one foot.

(b) Depth and cover. Underground tanks shall be set on firm foun-
dations and surrounded with at least ((6)) six inches of noncorrosive,
inert materials such as clean sand, earth, or gravel well tamped in
place. The tank shall be placed in the hole with care since dropping
or rolling the tank into the hole can break a weld, puncture or damage
the tank, or scrape off the protective coating of coated tanks. Tanks
shall be covered with a minimum of ((2)) two feet of earth or shall be
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covered with not less than ((1)) one foot of earth, on top of which
shall be placed a slab of reinforced concrete not less than ((4)) four
inches thick. When underground tanks are, or are likely to be, subject
to traffic, they shall be protected against damage from vehicles pass-
ing over them by at least ((3)) three feet of earth cover, or ((18))
eighteen inches of well-tamped earth, plus ((6)) six inches of rein-
forced concrete or ((8)) eight inches of asphaltic concrete. When as-
phaltic or reinforced concrete paving is used as part of the protec-
tion, it shall extend at least ((1)) one foot horizontally beyond the
outline of the tank in all directions.

(c) Corrosion protection. Corrosion protection for the tank and
its piping shall be provided by one or more of the following methods:

(i) Use of protective coatings or wrappings;
(ii) Cathodic protection; or,
(iii) Corrosion resistant materials of construction.
(d) Vents.
(i) Location and arrangement of vents for ((Class I)) Category 1

or 2 flammable liquids, or Category 3 flammable liquids with a flash-
point below 100°F (37.8°C). Vent pipes from tanks storing ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C), shall be so located that the
discharge point is outside of buildings, higher than the fill pipe
opening, and not less than ((12)) twelve feet above the adjacent
ground level. Vent pipes shall discharge only upward in order to dis-
perse vapors. Vent pipes ((2)) two inches or less in nominal inside
diameter shall not be obstructed by devices that will cause excessive
back pressure. Vent pipe outlets shall be so located that flammable
vapors will not enter building openings, or be trapped under eaves or
other obstructions. If the vent pipe is less than ((10)) ten feet in
length, or greater than ((2)) two inches in nominal inside diameter,
the outlet shall be provided with a vacuum and pressure relief device
or there shall be an approved flame arrester located in the vent line
at the outlet or within the approved distance from the outlet.

(ii) Size of vents. Each tank shall be vented through piping ade-
quate in size to prevent blow-back of vapor or liquid at the fill
opening while the tank is being filled. Vent pipes shall be not less
than ((1 1/4)) one and one-fourth inch nominal inside diameter.

TABLE H-11
VENT LINE DIAMETERS

Maximum flow
GPM

 

 Pipe length*
 50 feet 100 feet 200 feet

  Inches Inches Inches
100 ————— 1 1/4 1 1/4 1 1/4
200 ————— 1 1/4 1 1/4 1 1/4
300 ————— 1 1/4 1 1/4 1 1/2
400 ————— 1 1/4 1 1/2 2
500 ————— 1 1/2 1 1/2 2
600 ————— 1 1/2 2 2
700 ————— 2 2 2
800 ————— 2 2 3
900 ————— 2 2 3

1,000 ————— 2 2 3

* Vent lines of 50 ft., 100 ft., and 200 ft. of pipe plus 7 ells.
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(iii) Location and arrangement of vents for ((Class II or Class
III)) Category 3 flammable liquids with a flashpoint at or above 100°F
(37.8°C) or Category 4 flammable liquids. Vent pipes from tanks stor-
ing ((Class II or Class III)) Category 3 flammable liquids with a
flashpoint at or above 100°F (37.8°C) or Category 4 flammable liquids
shall terminate outside of the building and higher than the fill pipe
opening. Vent outlets shall be above normal snow level. They may be
fitted with return bends, coarse screens or other devices to minimize
ingress of foreign material.

(iv) Vent piping shall be constructed in accordance with WAC
296-24-33007. Vent pipes shall be so laid as to drain toward the tank
without sags or traps in which liquid can collect. They shall be loca-
ted so that they will not be subjected to physical damage. The tank
end of the vent pipe shall enter the tank through the top.

(v) When tank vent piping is manifolded, pipe sizes shall be such
as to discharge, within the pressure limitations of the system, the
vapors they may be required to handle when manifolded tanks are filled
simultaneously.

(e) Tank openings other than vents.
(i) Connections for all tank openings shall be vapor or liquid

tight.
(ii) Openings for manual gaging, if independent of the fill pipe,

shall be provided with a liquid-tight cap or cover. If inside a build-
ing, each such opening shall be protected against liquid overflow and
possible vapor release by means of a spring-loaded check valve or oth-
er approved device.

(iii) Fill and discharge lines shall enter tanks only through the
top. Fill lines shall be sloped toward the tank.

(iv) For ((Class IB and Class IC)) Category 2 flammable liquids
and Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), other than crude oils, gasolines, and asphalts, the fill
pipe shall be so designed and installed as to minimize the possibility
of generating static electricity by terminating within ((6)) six in-
ches of the bottom of the tank.

(v) Filling and emptying connections which are made and broken
shall be located outside of buildings at a location free from any
source of ignition and not less than ((5)) five feet away from any
building opening. Such connection shall be closed and liquidtight when
not in use. The connection shall be properly identified.

(4) Installation of tanks inside of buildings.
(a) Location. Tanks shall not be permitted inside of buildings

except as provided in WAC 296-24-33011 and 296-24-33015 through
296-24-33019.

(b) Vents. Vents for tanks inside of buildings shall be as provi-
ded in subsections (2)(d),(e),(f)(ii) and (3)(d) of this section, ex-
cept that emergency venting by the use of weak roof seams on tanks
shall not be permitted. Vents shall discharge vapors outside the
buildings.

(c) Vent piping. Vent piping shall be constructed in accordance
with WAC 296-24-33007.

(d) Tank openings other than vents.
(i) Connections for all tank openings shall be vapor or liquid-

tight. Vents are covered in (((4)))(b) of this ((section)) subsection.
(ii) Each connection to a tank inside of buildings through which

liquid can normally flow shall be provided with an internal or an ex-
ternal valve located as close as practical to the shell of the tank.
Such valves, when external, and their connections to the tank shall be
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of steel except when the chemical characteristics of the liquid stored
are incompatible with steel. When materials other than steel are nec-
essary, they shall be suitable for the pressures, structural stresses,
and temperatures involved, including fire exposures.

(iii) Flammable ((or combustible)) liquid tanks located inside of
buildings, except in one-story buildings designed and protected for
flammable ((or combustible)) liquid storage, shall be provided with an
automatic-closing heat-actuated valve on each withdrawal connection
below the liquid level, except for connections used for emergency dis-
posal, to prevent continued flow in the event of fire in the vicinity
of the tank. This function may be incorporated in the valve required
in (((4)))(d)(ii) of this ((section)) subsection, and if a separate
valve, shall be located adjacent to the valve required in (((4)))(d)
(ii) of this ((section)) subsection.

(iv) Openings for manual gaging, if independent of the fill pipe
(see (((4)))(d)(vi) of this ((section)) subsection), shall be provided
with a vaportight cap or cover. Each such opening shall be protected
against liquid overflow and possible vapor release by means of a
spring loaded check valve or other approved device.

(v) For ((Class IB and Class IC)) Category 2 flammable liquids
and Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C) liquids other than crude oils, gasolines, and asphalts, the
fill pipe shall be so designed and installed as to minimize the possi-
bility of generating static electricity by terminating within 6 inches
of the bottom of the tank.

(vi) The fill pipe inside of the tank shall be installed to avoid
excessive vibration of the pipe.

(vii) The inlet of the fill pipe shall be located outside of
buildings at a location free from any source of ignition and not less
than ((5)) five feet away from any building opening. The inlet of the
fill pipe shall be closed and liquidtight when not in use. The fill
connection shall be properly identified.

(viii) Tanks inside buildings shall be equipped with a device, or
other means shall be provided, to prevent overflow into the building.

(5) Supports, foundations, and anchorage for all tank locations.
(a) General. Tank supports shall be installed on firm founda-

tions. Tank supports shall be of concrete, masonry, or protected
steel. Single wood timber supports (not cribbing) laid horizontally
may be used for outside aboveground tanks if not more than 12 inches
high at their lowest point.

(b) Fire resistance. Steel supports or exposed piling shall be
protected by materials having a fire resistance rating of not less
than ((2)) two hours, except that steel saddles need not be protected
if less than ((12)) twelve inches high at their lowest point. Water
spray protection or its equivalent may be used in lieu of fire-resis-
tive materials to protect supports.

(c) Spheres. The design of the supporting structure for tanks
such as spheres shall receive special engineering consideration.

(d) Load distribution. Every tank shall be so supported as to
prevent the excessive concentration of loads on the supporting portion
of the shell.

(e) Foundations. Tanks shall rest on the ground or on foundations
made of concrete, masonry, piling, or steel. Tank foundations shall be
designed to minimize the possibility of uneven settling of the tank
and to minimize corrosion in any part of the tank resting on the foun-
dation.
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(f) Flood areas. Where a tank is located in an area that may be
subjected to flooding, the applicable precautions outlined in (((5)))
(f) of this ((section)) subsection shall be observed.

(i) No aboveground vertical storage tank containing a flammable
((or combustible)) liquid shall be located so that the allowable liq-
uid level within the tank is below the established maximum flood
stage, unless the tank is provided with a guiding structure such as
described in (((5)))(f)(xiii), (xiv) and (xv) of this ((section)) sub-
section.

(ii) Independent water supply facilities shall be provided at lo-
cations where there is no ample and dependable public water supply
available for loading partially empty tanks with water.

(iii) In addition to the preceding requirements, each tank so lo-
cated that more than ((70)) seventy percent, but less than ((100)) one
hundred percent, of its allowable liquid storage capacity will be sub-
merged at the established maximum flood stage, shall be safeguarded by
one of the following methods: Tank shall be raised, or its height
shall be increased, until its top extends above the maximum flood
stage a distance equivalent to ((30)) thirty percent or more of its
allowable liquid storage capacity: Provided, however, That the sub-
merged part of the tank shall not exceed two and one-half times the
diameter. Or, as an alternative to the foregoing, adequate noncombus-
tible structural guides, designed to permit the tank to float verti-
cally without loss of product, shall be provided.

(iv) Each horizontal tank so located that more than ((70)) seven-
ty percent of its storage capacity will be submerged at the establish-
ed flood stage, shall be anchored, attached to a foundation of con-
crete or of steel and concrete, of sufficient weight to provide ade-
quate load for the tank when filled with flammable ((or combustible))
liquid and submerged by flood waters to the established flood stage,
or adequately secured by other means.

(v) Spherical and spheroidal tanks shall be protected by applica-
ble methods as specified for either vertical or horizontal tanks.

(vi) At locations where there is no ample and dependable water
supply, or where filling of underground tanks with liquid is impracti-
cable because of the character of their contents, their use, or for
other reasons, each tank shall be safeguarded against movement when
empty and submerged by high groundwater or flood waters by anchoring,
weighting with concrete or other approved solid loading material, or
securing by other means. Each such tank shall be so constructed and
installed that it will safely resist external pressures due to high
groundwater or flood waters.

(vii) At locations where there is an ample and dependable water
supply available, underground tanks containing flammable ((or combus-
tible)) liquids, so installed that more than ((70)) seventy percent of
their storage capacity will be submerged at the maximum flood stage,
shall be so anchored, weighted, or secured by other means, as to pre-
vent movement of such tanks when filled with flammable or combustible
liquids, and submerged by flood waters to the established flood stage.

(viii) Pipe connections below the allowable liquid level in a
tank shall be provided with valves or cocks located as closely as
practicable to the tank shell. Such valves and their connections to
tanks shall be of steel or other material suitable for use with the
liquid being stored. Cast iron shall not be used.

(ix) At locations where an independent water supply is required,
it shall be entirely independent of public power and water supply. In-
dependent source of water shall be available when flood waters reach a
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level not less than ((10)) ten feet below the bottom of the lowest
tank on a property.

(x) The self-contained power and pumping unit shall be so located
or so designed that pumping into tanks may be carried on continuously
throughout the rise in flood waters from a level ((10)) ten feet below
the lowest tank to the level of the potential flood stage.

(xi) Capacity of the pumping unit shall be such that the rate of
rise of water in all tanks shall be equivalent to the established po-
tential average rate of rise of flood waters at any stage.

(xii) Each independent pumping unit shall be tested periodically
to insure that it is in satisfactory operating condition.

(xiii) Structural guides for holding floating tanks above their
foundations shall be so designed that there will be no resistance to
the free rise of a tank, and shall be constructed of noncombustible
material.

(xiv) The strength of the structure shall be adequate to resist
lateral movement of a tank subject to a horizontal force in any direc-
tion equivalent to not less than ((25)) twenty-five pounds per square
foot acting on the projected vertical cross-sectional area of the
tank.

(xv) Where tanks are situated on exposed points or bends in a
shoreline where swift currents in flood waters will be present, the
structures shall be designed to withstand a unit force of not less
than ((50)) fifty pounds per square foot.

(xvi) The filling of a tank to be protected by water loading
shall be started as soon as flood waters reach a dangerous flood
stage. The rate of filling shall be at least equal to the rate of rise
of the floodwaters (or the established average potential rate of
rise).

(xvii) Sufficient fuel to operate the water pumps shall be avail-
able at all times to insure adequate power to fill all tankage with
water.

(xviii) All valves on connecting pipelines shall be closed and
locked in closed position when water loading has been completed.

(xix) Where structural guides are provided for the protection of
floating tanks, all rigid connections between tanks and pipelines
shall be disconnected and blanked off or binded before the floodwaters
reach the bottom of the tank, unless control valves and their connec-
tions to the tank are of a type designed to prevent breakage between
the valve and the tank shell.

(xx) All valves attached to tanks other than those used in con-
nection with water loading operations shall be closed and locked.

(xxi) If a tank is equipped with a swing line, the swing pipe
shall be raised to and secured at its highest position.

(xxii) Inspections. The director or his/her designated represen-
tative shall make periodic inspections of all plants where the storage
of flammable ((or combustible)) liquids is such as to require compli-
ance with the foregoing requirements, in order to assure the follow-
ing:

(A) That all flammable ((or combustible)) liquid storage tanks
are in compliance with these requirements and so maintained.

(B) That detailed printed instructions of what to do in flood
emergencies are properly posted.

(C) That station operators and other employees depended upon to
carry out such instructions are thoroughly informed as to the location
and operation of such valves and other equipment necessary to effect
these requirements.
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(g) Earthquake areas. In areas subject to earthquakes, the tank
supports and connections shall be designed to resist damage as a re-
sult of such shocks.

(6) Sources of ignition. In locations where flammable vapors may
be present, precautions shall be taken to prevent ignition by elimi-
nating or controlling sources of ignition. Sources of ignition may in-
clude open flames, lightning, smoking, cutting and welding, hot surfa-
ces, frictional heat, sparks (static, electrical, and mechanical),
spontaneous ignition, chemical and physical-chemical reactions, and
radiant heat.

(7) Testing.
(a) General. All tanks, whether shop built or field erected,

shall be strength tested before they are placed in service in accord-
ance with the applicable sections of the code under which they were
built. The American Society of Mechanical Engineers (ASME) code stamp.
American Petroleum Institute (API) monogram, or the label of the Un-
derwriters' Laboratories, Inc., on a tank shall be evidence of compli-
ance with this strength test. Tanks not marked in accordance with the
above codes shall be strength tested before they are placed in service
in accordance with good engineering principles and reference shall be
made to the sections on testing in the codes listed in (l)(c)(i), (d)
(ii) or (e)(ii) of this section.

(b) Strength. When the vertical length of the fill and vent pipes
is such that when filled with liquid the static head imposed upon the
bottom of the tank exceeds ((10)) ten pounds per square inch, the tank
and related piping shall be tested hydrostatically to a pressure equal
to the static head thus imposed.

(c) Tightness. In addition to the strength test called for in
(((7)))(a) and (b) of this subsection, all tanks and connections shall
be tested for tightness. Except for underground tanks, this tightness
test shall be made at operating pressure with air, inert gas, or water
prior to placing the tank in service. In the case of field-erected
tanks the strength test may be considered to be the test for tank
tightness. Underground tanks and piping, before being covered, en-
closed, or placed in use, shall be tested for tightness hydrostatical-
ly, or with air pressure at not less than ((3)) three pounds per
square inch and not more than ((5)) five pounds per square inch.

(d) Repairs. All leaks or deformations shall be corrected in an
acceptable manner before the tank is placed in service. Mechanical
caulking is not permitted for correcting leaks in welded tanks except
pinhole leaks in the roof.

(e) Derated operations. Tanks to be operated at pressures below
their design pressure may be tested by the applicable provisions of
(((7))) (a) or (b) of this subsection based upon the pressure devel-
oped under full emergency venting of the tank.

AMENDATORY SECTION (Amending Order 76-6, filed 3/1/76)

WAC 296-24-33007 Piping, valves, and fittings. (1) General.
(a) Design. The design (including selection of materials) fabri-

cation, assembly, test, and inspection of piping systems containing
flammable ((or combustible)) liquids shall be suitable for the expec-
ted working pressures and structural stresses. Conformity with the ap-
plicable provisions of Pressure Piping, ANSI B31-1967 series and the
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provisions of this section, shall be considered prima facie evidence
of compliance with the foregoing provisions.

(b) Exceptions. This section does not apply to any of the follow-
ing:

(i) Tubing or casing on any oil or gas wells and any piping con-
nected directly thereto.

(ii) Motor vehicle, aircraft, boat, or portable or stationary en-
gines.

(iii) Piping within the scope of any applicable boiler and pres-
sures vessel code.

(c) Definitions. As used in this section, piping systems consist
of pipe, tubing flanges, bolting, gaskets, valves, fittings, the pres-
sure containing parts of other components such as expansion joints and
strainers, and devices which serve such purposes as mixing, separat-
ing, snubbing, distributing, metering, or controlling flow.

(2) Materials for piping, valves, and fittings.
(a) Required materials. Materials for piping, valves, or fittings

shall be steel, nodular iron or malleable iron, except as provided in
((subsections)) (b), (c), and (d) of this subsection.

(b) Exceptions. Materials other than steel, nodular iron, or
malleable iron may be used underground, or if required by the proper-
ties of the flammable ((or combustible)) liquid handled. Material oth-
er than steel, nodular iron, or malleable iron shall be designed to
specifications embodying principles recognized as good engineering
practices for the material used.

(c) Linings. Piping, valves, and fittings may have combustible or
noncombustible linings.

(d) Low-melting materials. When low-melting point materials such
as aluminum and brass or materials that soften on fire exposure such
as plastics, or nonductile materials such as cast iron, are necessary,
special consideration shall be given to their behavior on fire expo-
sure. If such materials are used in aboveground piping systems or in-
side buildings, they shall be suitably protected against fire exposure
or so located that any spill resulting from the failure of these mate-
rials could not unduly expose persons, important buildings or struc-
tures or can be readily controlled by remote valves.

(3) Pipe joints. Joints shall be made liquid tight. Welded or
screwed joints or approved connectors shall be used. Threaded joints
and connections shall be made up tight with a suitable lubricant or
piping compound. Pipe joints dependent upon the friction characteris-
tics of combustible materials for mechanical continuity of piping
shall not be used inside buildings. They may be used outside of build-
ings above or below ground. If used aboveground, the piping shall ei-
ther be secured to prevent disengagement at the fitting or the piping
system shall be so designed that any spill resulting from such disen-
gagement could not unduly expose persons, important buildings or
structures, and could be readily controlled by remote valves.

(4) Supports. Piping systems shall be substantially supported and
protected against physical damage and excessive stresses arising from
settlement, vibration, expansion, or contraction.

(5) Protection against corrosion. All piping for flammable ((or
combustible)) liquids, both aboveground and underground, where subject
to external corrosion, shall be painted or otherwise protected.

(6) Valves. Piping systems shall contain a sufficient number of
valves to operate the system properly and to protect the plant. Piping
systems in connection with pumps shall contain a sufficient number of
valves to control properly the flow of liquid in normal operation and
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in the event of physical damage. Each connection to pipelines, by
which equipment such as tankcars or tank vehicles discharge liquids by
means of pumps into storage tanks, shall be provided with a check
valve for automatic protection against backflow if the piping arrange-
ment is such that backflow from the system is possible.

(7) Testing. All piping before being covered, enclosed, or placed
in use shall be hydrostatically tested to ((150)) one hundred fifty
percent of the maximum anticipated pressure of the system, or pneumat-
ically tested to ((110)) one hundred ten percent of the maximum an-
ticipated pressure of the system, but not less than ((5)) five pounds
per square inch gage at the highest point of the system. This test
shall be maintained for a sufficient time to complete visual inspec-
tion of all joints and connections, but for at least ((10)) ten mi-
nutes.

AMENDATORY SECTION (Amending WSR 04-18-080, filed 8/31/04, effective
11/1/04)

WAC 296-24-33009 Container and portable tank storage. (1) Scope.
(a) General. This section shall apply only to the storage of

flammable ((or combustible)) liquids in drums or other containers (in-
cluding flammable aerosols) not exceeding 60 gallons individual ca-
pacity and those portable tanks not exceeding 660 gallons individual
capacity.

(b) Exceptions. This section shall not apply to the following:
(i) Storage of containers in bulk plants, service stations, re-

fineries, chemical plants, and distilleries;
(ii) ((Class I or Class II)) Category 1, 2, or 3 flammable liq-

uids in the fuel tanks of a motor vehicle, aircraft, boat, or portable
or stationary engine;

(iii) Flammable or combustible paints, oils, varnishes, and simi-
lar mixtures used for painting or maintenance when not kept for a pe-
riod in excess of ((30)) thirty days;

(iv) Beverages when packaged in individual containers not exceed-
ing 1 gallon in size.

(2) Design, construction, and capacity of containers.
(a) General. Only approved containers and portable tanks shall be

used. Metal containers and portable tanks meeting the requirements of
and containing products authorized by Chapter I, Title 49 of the Code
of Federal Regulations - October 1, 1972, (regulations issued by the
hazardous materials regulations board, department of transportation),
shall be deemed to be acceptable.

(b) Emergency venting. Each portable tank shall be provided with
one or more devices installed in the top with sufficient emergency
venting capacity to limit internal pressure under fire exposure condi-
tions to 10 p.s.i.g., or ((30)) thirty percent of the bursting pres-
sure of the tank, whichever is greater. The total venting capacity
shall be not less than that specified in WAC 296-24-33005 (2)(e)(iii)
or (v). At least one pressure-actuated vent having a minimum capacity
of ((6,000)) six thousand cubic feet of free air (14.7 p.s.i.a. and
60°F) shall be used. It shall be set to open at not less than 5
p.s.i.g. If fusible vents are used, they shall be actuated by elements
that operate at a temperature not exceeding 300°F.

TABLE H-12
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 MAXIMUM ALLOWABLE SIZE OF
CONTAINERS AND PORTABLE TANKS FOR FLAMMABLE LIQUIDS

((Container
Type

Flammable liquids   Combustible Liquids
Class

IA
Class

IB
Class

IC
Class

II
& Class

III
Glass or approved
 plastic ————–

 
1 pt.

  
1 qu.

  
1 gal.

  
1 gal.

   
1 gal.

Metal (other than
 DOTdrums) ——–

 
1 gal.

  
5 gal.

  
5 gal.

  
5 gal.

   
5 gal.

Safety cans ——— 2 gal.  5 gal.  5 gal.  5 gal.   5 gal.
Metal drums (DOT
 spec.) ————––

 
60 gal.

  
60 gal.

  
60 gal.

  
60 gal.

   
60 gal.

Approved portable
 tanks —————

 
660
gal.

  
660 gal.

  
660 gal.

  
660 gal.

   
660

gal.))

Container type Category 1 Category 2 Category 3
and 4

Glass or approved
plastic

1 pt 1 qt 1 gal

Metal (other than
DOT drums)

1 gal
5 gal 5 gal

Safety cans 2 gal
Metal drums (DOT
specifications)

60 gal 60 gal 60 gal

Approved portable
tanks

660 gal 660 gal 660 gal

Container exemptions:
(((i))) (c) Medicines, beverages, foodstuffs, cosmetics and other

common consumer items, when packaged according to commonly accepted
practices, shall be exempt from the requirements of subsection (4)(a)
and (b) of this section.

(((c))) (d) Size. Flammable ((and combustible)) liquid containers
shall be in accordance with Table H-12, except that glass or plastic
containers of no more than 1-gallon capacity may be used for a ((Class
IA or IB)) Category 1 or 2 flammable liquid if:

(i) Such liquid either would be rendered unfit for its intended
use by contact with metal or would excessively corrode a metal con-
tainer so as to create a leakage hazard; and

(ii) The user's process either would require more than 1 pint of
((Class IA)) Category 1 flammable liquid or more than 1 quart of a
((Class IB)) Category 2 flammable liquid of a single assay lot to be
used at one time, or would require the maintenance of an analytical
standard liquid of a quality which is not met by the specified stand-
ards of liquids available, and the quantity of the analytical standard
liquid required to be used in any one control process exceeds one-six-
teenth the capacity of the container allowed under Table H-12 for the
class of liquid; or

(iii) The containers are intended for direct export outside the
United States.

(3) Design, construction, and capacity of storage cabinets.
(a) Maximum capacity. Not more than 60 gallons of ((Class I or

Class II)) Category 1, 2, or 3 flammable liquids, nor more than 120
gallons of ((Class III)) Category 4 flammable liquids may be stored in
a storage cabinet.

(b) Fire resistance. Storage cabinets shall be designed and con-
structed to limit the internal temperature to not more than 325°F when
subjected to a ((10)) ten-minute fire test using the standard time-
temperature curve as set forth in Standard Methods of Fire Tests of
Building Construction and Materials, NFPA 251-1969. All joints and
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seams shall remain tight and the door shall remain securely closed
during the fire test. Cabinets shall be labeled "Flammable—Keep fire
away."

(i) Metal cabinets constructed in the following manner shall be
deemed to be in compliance. The bottom, top, door, and sides of cabi-
net shall be at least No. 18 gage sheet iron and double walled with
((1 1/2-inch)) one and one-half inch air space. Joints shall be rive-
ted, welded or made tight by some equally effective means. The door
shall be provided with a three-point lock, and the door sill shall be
raised at least ((2)) two inches above the bottom of the cabinet.

(ii) Wooden cabinets constructed in the following manner shall be
deemed in compliance. The bottom, sides, and top shall be constructed
of an approved grade of plywood at least ((1)) one inch in thickness,
which shall not break down or delaminate under fire conditions. All
joints shall be rabbetted and shall be fastened in two directions with
flathead woodscrews. When more than one door is used, there shall be a
rabbetted overlap of not less than ((1)) one inch. Hinges shall be
mounted in such a manner as not to lose their holding capacity due to
loosening or burning out of the screws when subjected to the fire
test.

(4) Design and construction of inside storage rooms.
(a) Construction. Inside storage rooms shall be constructed to

meet the required fire-resistive rating for their use. Such construc-
tion shall comply with the test specifications set forth in Standard
Methods of Fire Tests of Building Construction and Materials, NFPA
251-1969. Where an automatic sprinkler system is provided, the system
shall be designed and installed in an acceptable manner. Openings to
other rooms or buildings shall be provided with noncombustible liquid-
tight raised sills or ramps at least ((4)) four inches in height, or
the floor in the storage area shall be at least ((4)) four inches be-
low the surrounding floor. Openings shall be provided with approved
self-closing fire doors. The room shall be liquid tight where the
walls join the floor. A permissible alternate to the sill or ramp is
an open-grated trench inside of the room which drains to a safe loca-
tion. Where other portions of the building or other properties are ex-
posed, windows shall be protected as set forth in the Standard for
Fire Doors and Windows, NFPA No. 80-1968, for Class E or F openings.
Wood at least ((1)) one inch nominal thickness may be used for shelv-
ing, racks, dunnage, scuffboards, floor overlay, and similar installa-
tions.

(b) Rating and capacity. Storage in inside storage rooms shall
comply with Table H-13.

TABLE H-13
STORAGE IN INSIDE ROOMS

Fire
protection*
provided

Fire
resistance

Maximum
size

Total
allowable
quantities
(gals./sq.
 Ft./floor

area)
Yes —————– 2 hours ————— 500 sq. ft. ———————— 10
No —————– 2 hours ————— 500 sq. ft. ———————— 4
Yes —————– 1 hour —————– 150 sq. ft. ———————— 5
No —————– 1 hour —————– 150 sq. ft. ———————— 2
* Fire protection system shall be sprinkler, water spray, carbon dioxide,

or other system.
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(c) Wiring. Electrical wiring and equipment ((within)) located
inside storage rooms used ((to store Class I)) for Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), shall comply with the provisions of chapter
296-24 WAC Part L for Class I, Division 2 Hazardous Locations((. For
inside storage rooms used to store Class II and III)); for Category 3
flammable liquids ((the pertinent provisions chapter 296-24 WAC Part L
apply)) with a flashpoint at or above 100°F (37.8°C) and Category 4
flammable liquids, shall be approved for general use.

(d) Ventilation. Every inside storage room shall be provided with
either a gravity or a mechanical exhaust ventilation system. Such sys-
tem shall be designed to provide for a complete change of air within
the room at least six times per hour. If a mechanical exhaust system
is used, it shall be controlled by a switch located outside of the
door. The ventilating equipment and any lighting fixtures shall be op-
erated by the same switch. A pilot light shall be installed adjacent
to the switch if ((Class I)) Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100°F (37.8°C),
are dispensed within the room. Where gravity ventilation is provided,
the fresh air intake, as well as the exhaust outlet from the room,
shall be on the exterior of the building in which the room is located.

(e) Storage in inside storage rooms. In every inside storage room
there shall be maintained one clear aisle at least 3 feet wide. Con-
tainers over 30 gallons capacity shall not be stacked one upon the
other. Dispensing shall be by approved pump or self-closing faucet on-
ly.

(5) Storage inside building.
(a) Egress. Flammable ((or combustible)) liquids, including stock

for sale, shall not be stored so as to limit use of exits, stairways,
or areas normally used for the safe egress of people.

(b) Containers. The storage of flammable ((or combustible)) liq-
uids in containers or portable tanks shall comply with subsection (4)
(c) through (e) of this section.

(c) Office occupancies. Storage shall be prohibited except that
which is required for maintenance and operation of building and opera-
tion of equipment. Such storage shall be kept in closed metal contain-
ers stored in a storage cabinet or in safety cans or in an inside
storage room not having a door that opens into that portion of the
building used by the public.

(d) Mercantile occupancies and other retail stores.
(i) In rooms or areas accessible to the public, storage shall be

limited to quantities needed for display and normal merchandising pur-
poses but shall not exceed 2 gallons per square foot of gross floor
area. The gross floor area used for computing the maximum quantity
permitted shall be considered as that portion of the store actually
being used for merchandising flammable ((and combustible)) liquids.

(ii) Where the aggregate quantity of additional stock exceeds 60
gallons of Class IA, or 120 gallons of Class IB, or 180 gallons of
Class IC, or 240 gallons of Class II, or 500 gallons of Class III liq-
uids, or any combination of Class I and Class II liquids exceeding 240
gallons, it shall be stored in a room or portion of the building that
complies with the construction provisions for an inside storage room
as prescribed in subsection (4) of this section. For water miscible
liquids, these quantities may be doubled.

(iii) Containers in a display area shall not be stacked more than
((3)) three feet or two containers high, whichever is the greater, un-
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less the stacking is done on fixed shelving or is otherwise satisfac-
torily secured.

(iv) Shelving shall be of stable construction, of sufficient
depth and arrangement such that containers displayed thereon shall not
be easily displaced.

(v) Leaking containers shall be removed to a storage room or tak-
en to a safe location outside the building and the contents transfer-
red to an undamaged container.

(e) General purpose public warehouses. Storage shall be in ac-
cordance with Table H-14 or H-15 and in buildings or in portions of
such buildings cut off by standard firewalls. Material creating no
fire exposure hazard to the flammable ((or combustible)) liquids may
be stored in the same area.

TABLE H-14
INDOOR CONTAINER STORAGE

Class
liquid

Storage
level

Protected
storage

maximum
per pile

Unprotected
storage

maximum
per pile

  Gal. Ht. Gal. Ht.
IA —— Ground and upper

 floors —————— 2,750 3 ft. 660 3 ft.
  (50) (1) (12) (1)

Basement ————— Not permitted Not permitted
IB —— Ground and upper

 floors —————— 5,500 6 ft. 1,375 3 ft.
 (100) (2) (25) (1)
Basement ————— Not permitted Not permitted

IC —— Ground and upper
 floors —————— 16,500 6 ft 4,125 3 ft.
 (300) (2) (75) (1)
Basement ————— Not permitted Not permitted

II ——– Ground and upper
 floors —————— 16,500 9 ft. 4,125 9 ft.
 (300) (3) (75) (3)
Basement ————— 5,500

(100)
9 ft.
(3)

Not permitted

III —— Ground and upper
 floors —————— 55,000 15 ft. 13,750 12 ft.
 (1,000) (5) (250) (4)
Basement ————— 8,250

(450)
9 ft.
(3)

Not permitted

Note 1: When 2 or more classes of materials are stored in a single pile,
the maximum gallonage permitted in that pile shall be the small-
est of the 2 or more separate maximum gallonages.

Note 2: Aisles shall be provided so that no container is more than 12 ft.
from an aisle. Main aisles shall be at least 8 ft. wide and side
aisles at least 4 ft. wide.

 (Numbers in parentheses indicate corresponding number of 55-
gal. drums.)

Note 3: Each pile shall be separated from each other by at least 4 ft.

TABLE H-15
 INDOOR PORTABLE TANK STORAGE

Class
liquid

Storage
level

Protected
storage

maximum
per pile

Unprotected
storage

maximum
per pile

   Gal. Ht.   Gal. Ht.
IA ——
 

Ground and
 upper floors ———— Not permitted Not permitted
Basement —————– Not permitted Not permitted
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Class
liquid

Storage
level

Protected
storage

maximum
per pile

Unprotected
storage

maximum
per pile

   Gal. Ht.   Gal. Ht.
IB —— Ground and

 upper floors ———— 20,000 7ft.   2,000 7 ft.
Basement —————– Not permitted Not permitted

IC —— Ground and
 upper floors ———— 40,000 14 ft   5,500 7 ft.
Basement —————– Not permitted Not permitted

II ——– Ground and
 upper floors ———— 40,000 14 ft.   5,500 7 ft.
Basement —————– 20,000 7 ft.  Not permitted

III ——
 

Ground and
 upper floors ———— 60,000 14 ft.   22,000 7 ft.
Basement —————– 20,000 7 ft.  Not permitted

Note 1: When 2 or more classes of materials are stored in a single pile,
the maximum gallonage permitted in that pile shall be the small-
est of the 2 or more separate maximum gallonages.

Note 2: Aisles shall be provided so that no portable tank is more than 12
ft. from an aisle. Main aisles shall be at least 8 ft. wide and side
aisles at least 4 ft. wide.

Note 3: Each pile shall be separated from each other by at least 4 ft.

(f) Flammable ((and combustible)) liquid warehouses or storage
buildings.

(i) If the storage building is located ((50)) fifty feet or less
from a building or line of adjoining property that may be built upon,
the exposing wall shall be a blank wall having a fire-resistance rat-
ing of at least ((2)) two hours.

(ii) The total quantity of liquids within a building shall not be
restricted, but the arrangement of storage shall comply with Table
H-14 or H-15.

(iii) Containers in piles shall be separated by pallets or dun-
nage where necessary to provide stability and to prevent excessive
stress on container walls.

(iv) Portable tanks stored over one tier high shall be designed
to nest securely, without dunnage and adequate materials handling
equipment shall be available to handle tanks safely at the upper tier
level.

(v) No pile shall be closer than ((3)) three feet to the nearest
beam, chord, girder, or other obstruction, and shall be ((3)) three
feet below sprinkler deflectors or discharge orifices of water spray,
or other overhead fire protection systems.

(vi) Aisles of at least ((3)) three feet wide shall be provided
where necessary for reasons of access to doors, windows or standpipe
connections.

(6) Storage outside buildings.
(a) General. Storage outside buildings shall be in accordance

with Table H-16 or H-17, and (((6)))(b) and (d) of this ((section))
subsection.

TABLE H-16
OUTDOOR CONTAINER STORAGE
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1
Class  

2
Maximum

per pile
(see note 1)

3
Distance
between

piles
(see

note 2)

4
Distance

to
property
line that
can be
built
upon

(see notes
3 & 4)

5
Distance

to
street,
alley,
public
way

(see note
4)

  gal. ft.  ft.  ft.  
IA —————— 1,100 5  20  10  
IB —————— 2,200 5  20  10  
IC —————— 4,400 5  20  10  
II ——————– 8,800 5  10  5  
III —————— 22,000 5  10  5  

Note 1: When 2 or more classes of materials are stored in a single pile,
the maximum gallonage in that pile shall be the smallest of the 2
or more separate gallonages.

Note 2: Within 200 ft. of each container, there shall be 12-ft. wide ac-
cess way to permit approach of fire control apparatus.

Note 3: The distances listed apply to properties that have protection for
exposures as defined. If there are exposures, and such protection
for exposures does not exist, the distances in column 4 shall be
doubled.

Note 4: When total quantity stored does not exceed 50 percent of maxi-
mum per pile, the distances in columns 4 and 5 may be reduced
50 percent, but not less than 3 ft.

(b) Maximum storage. A maximum of 1,100 gallons of flammable ((or
combustible)) liquids may be located adjacent to buildings located on
the same premises and under the same management provided the provi-
sions of (((6)))(b)(i) and (ii) of this subsection are complied with.

(i) The building shall be a one-story building devoted principal-
ly to the handling and storing of flammable ((or combustible)) liquids
or the building shall have ((2)) two hour fire-resistive exterior
walls having no opening within ((10)) ten feet of such storage.

(ii) Where quantity stored exceeds 1,100 gallons, or provisions
of (((6)))(b)(i) of this subsection cannot be met, a minimum distance
of ((10)) ten feet between buildings and nearest container of flamma-
ble ((or combustible)) liquid shall be maintained.

TABLE H-17
OUTDOOR PORTABLE TANK STORAGE

1
Class  

2
Maximum

per pile

3
Distance
between

piles

4
Distance

to
property
line that
can be
built
upon

5
Distance

to
street,
alley,
public
way

  gal. ft. ft. ft.
IA ——————– 2,200 5 20 10
IB ——————– 4,400 5 20 10
IC ——————– 8,800 5 20 10
II ——————– 17,600 5 10 5
III ——————– 44,000 5 10 5

Note 1: When 2 or more classes of materials are stored in a single pile,
the maximum gallonage in that pile shall be the smallest of the 2
or more separate gallonages.

Note 2: Within 200 ft. of each portable tank, there shall be a 12-ft. wide
access way to permit approach of fire control apparatus.

Note 3: The distances listed apply to properties that have protection for
exposures as defined. If there are exposures, and such protection
for exposures does not exist, the distances in column 4 shall be
doubled.
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Note 4: When total quantity stored does not exceed 50 percent of maxi-
mum per pile, the distances in columns 4 and 5 may be reduced
50 percent, but not less than 3 ft.

(c) Spill containment. The storage area shall be graded in a man-
ner to divert possible spills away from buildings or other exposures
or shall be surrounded by a curb at least ((6)) six inches high. When
curbs are used, provisions shall be made for draining of accumulations
of ground or rain water or spills of flammable ((or combustible)) liq-
uids. Drains shall terminate at a safe location and shall be accessi-
ble to operation under fire conditions.

(d) Security. The storage area shall be protected against tamper-
ing or trespassers where necessary and shall be kept free of weeds,
debris and other combustible material not necessary to the storage.

(7) Fire control.
(a) Extinguishers. Suitable fire control devices, such as small

hose or portable fire extinguishers, shall be available at locations
where flammable ((or combustible)) liquids are stored.

(i) At least one portable fire extinguisher having a rating of
not less than 12-B units shall be located outside of, but not more
than ((10)) ten feet from, the door opening into any room used for
storage.

(ii) At least one portable fire extinguisher having a rating of
not less than 12-B units must be located not less than ((10)) ten
feet, nor more than ((25)) twenty-five feet, from any ((Class I or
Class II)) Category 1, 2, or 3 flammable liquid storage area located
outside of a storage room but inside a building.
Note: For additional requirements relating to portable fire extinguishers see WAC 296-800-300.

(b) Sprinklers. When sprinklers are provided, they shall be in-
stalled in accordance with chapter 296-24 WAC, Part G-3.

(c) Open flames and smoking. Open flames and smoking shall not be
permitted in flammable ((or combustible)) liquid storage areas.

(d) Water reactive materials. Materials which will react with wa-
ter shall not be stored in the same room with flammable ((or combusti-
ble)) liquids.

AMENDATORY SECTION (Amending WSR 94-15-096, filed 7/20/94, effective
9/20/94)

WAC 296-24-33011 Industrial plants. (1) Scope.
(a) Application. This section shall apply to those industrial

plants where:
(i) The use of flammable ((or combustible)) liquids is incidental

to the principal business, or
(ii) Where flammable ((or combustible)) liquids are handled or

used only in unit physical operations such as mixing, drying, evapo-
rating, filtering, distillation, and similar operations which do not
involve chemical reaction. This section shall not apply to chemical
plants, refineries or distilleries.

(b) Exceptions. Where portions of such plants involve chemical
reactions such as oxidation, reduction, halogenation, hydrogenation,
alkylation, polymerization, and other chemical processes, those por-
tions of the plant shall be in accordance with WAC 296-24-33017.

(2) Incidental storage or use of flammable ((and combustible))
liquids.
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(a) Application. This shall be applicable to those portions of an
industrial plant where the use and handling of flammable ((or combus-
tible)) liquids is only incidental to the principal business, such as
automobile assembly, construction of electronic equipment, furniture
manufacturing, or other similar activities.

(b) Containers. Flammable ((or combustible)) liquids shall be
stored in tanks or closed containers.

(i) Except as provided in (b)(ii) and (iii) of this subsection
all storage shall comply with WAC 296-24-33009 (3) or (4).

(A) When the only operation involved is the storage of flammables
in containers or tanks that are closed and remain closed throughout
the storage, WAC 296-24-33009(5) and tables H-14 and H-15 will apply.

(B) When the procedure involved is mixing, transferring, or other
exposure of liquids to vaporization through operational procedures in
which containers or tanks do not remain closed in the storage area,
WAC 296-24-33009(4) and table H-13 shall be used to determine permis-
sible quantities.

(ii) The quantity of liquid that may be located outside of an in-
side storage room or storage cabinet in a building or in any one fire
area of a building shall not exceed:

(A) Twenty-five gallons of ((Class IA)) Category 1 flammable liq-
uids in containers.

(B) One hundred twenty gallons of ((Class IB, IC, II, or III))
Category 2, 3, or 4 flammable liquids in containers.

(C) Six hundred sixty gallons of ((Class IB, IC, II, or III))
Category 2, 3, or 4 flammable liquids in a single portable tank.

(iii) Where large quantities of flammable ((or combustible)) liq-
uids are necessary, storage may be in tanks which shall comply with
the applicable requirements of WAC 296-24-33005.

(c) Separation and protection. Areas in which flammable ((or com-
bustible)) liquids are transferred from one tank or container to an-
other container shall be separated from other operations in the build-
ing by adequate distance or by construction having adequate fire re-
sistance. Drainage or other means shall be provided to control spills.
Adequate natural or mechanical ventilation shall be provided.

(d) Handling liquids at point of final use.
(i) Category 1 or 2 flammable liquids, or Category 3 flammable

liquids with a flashpoint below 100°F (37.8°C), shall be kept in cov-
ered containers when not actually in use.

(ii) Where flammable ((or combustible)) liquids are used or han-
dled, except in closed containers, means shall be provided to dispose
promptly and safely of leakage or spills.

(iii) ((Class I)) Category 1 or 2 flammable liquids, or Category
3 flammable liquids with a flashpoint below 100°F (37.8°C), may be
used only where there are no open flames or other sources of ignition
within the possible path of vapor travel.

(iv) Flammable ((or combustible)) liquids shall be drawn from or
transferred into vessels, containers, or portable tanks within a
building only through a closed piping system, from safety cans, by
means of a device drawing through the top, or from a container or
portable tanks by gravity through an approved self-closing valve.
Transferring by means of air pressure on the container or portable
tanks shall be prohibited.

(3) Unit physical operations.
(a) Application. This subsection (3) shall be applicable in those

portions of industrial plants where flammable ((or combustible)) liq-
uids are handled or used in unit physical operations such as mixing,
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drying, evaporating, filtering, distillation, and similar operations
which do not involve chemical change. Examples are plants compounding
cosmetics, pharmaceuticals, solvents, cleaning fluids, insecticides,
and similar types of activities.

(b) Location. Industrial plants shall be located so that each
building or unit of equipment is accessible from at least one side for
firefighting and fire control purposes. Buildings shall be located
with respect to lines of adjoining property which may be built upon as
set forth in WAC 296-24-33017 (2)(a) and (b) except that the blank
wall referred to in WAC 296-24-33017 (2)(b) shall have a fire resist-
ance rating of at least two hours.

(c) Chemical processes. Areas where unstable liquids are handled
or small scale unit chemical processes are carried on shall be separa-
ted from the remainder of the plant by a fire wall of two-hour minimum
fire resistance rating.

(d) Drainage.
(i) Emergency drainage systems shall be provided to direct flam-

mable ((or combustible)) liquid leakage and fire protection water to a
safe location. This may require curbs, scuppers, or special drainage
systems to control the spread of fire; see WAC 296-24-33005 (2)(g)
(ii).

(ii) Emergency drainage systems, if connected to public sewers or
discharged into public waterways, shall be equipped with traps or sep-
arators.

(iii) The industrial plant shall be designed and operated to pre-
vent the normal discharge of flammable ((or combustible)) liquids into
public waterways, public sewers, or adjoining property.

(e) Ventilation.
(i) Areas as defined in subsection (1)(a) of this section using

((Class I)) Category 1 or 2 flammable liquids, or Category 3 flammable
liquids with a flashpoint below 100°F (37.8°C), shall be ventilated at
a rate of not less than one cubic foot per minute per square foot of
solid floor area. This shall be accomplished by natural or mechanical
ventilation with discharge or exhaust to a safe location outside of
the building. Provision shall be made for introduction of makeup air
in such a manner as not to short circuit the ventilation. Ventilation
shall be arranged to include all floor areas or pits where flammable
vapors may collect.

(ii) Equipment used in a building and the ventilation of the
building shall be designed so as to limit flammable vapor-air mixtures
under normal operating conditions to the interior of equipment, and to
not more than five feet from equipment which exposes ((Class I)) Cate-
gory 1 or 2 flammable liquids, or Category 3 flammable liquids with a
flashpoint below 100°F (37.8°C), to the air. Examples of such equip-
ment are dispensing stations, open centrifuges, plate and frame fil-
ters, open vacuum filters, and surfaces of open equipment.

(f) Storage and handling. The storage, transfer, and handling of
liquid shall comply with WAC 296-24-33017(4).

(4) Tank vehicle and tank car loading and unloading.
Tank vehicle and tank car loading or unloading facilities shall

be separated from aboveground tanks, warehouses, other plant buildings
or nearest line of adjoining property which may be built upon by a
distance of twenty-five feet for ((Class I)) Category 1 or 2 flammable
liquids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), and fifteen feet for ((Class II and Class III)) Category 3
flammable liquids with a flashpoint at or above 100°F (37.8°C) and
Category 4 flammable liquids, measured from the nearest position of
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any fill stem. Buildings for pumps or shelters for personnel may be a
part of the facility. Operations of the facility shall comply with the
appropriate portions of WAC 296-24-33013(3).

(5) Fire control.
(a) Portable and special equipment. Portable fire extinguishment

and control equipment shall be provided in such quantities and types
as are needed for the special hazards of operation and storage.

(b) Water supply. Water shall be available in volume and at ade-
quate pressure to supply water hose streams, foam-producing equipment,
automatic sprinklers, or water spray systems as the need is indicated
by the special hazards of operation, dispensing and storage.

(c) Special extinguishers. Special extinguishing equipment such
as that utilizing foam, inert gas, or dry chemical shall be provided
as the need is indicated by the special hazards of operation dispens-
ing and storage.

(d) Special hazards. Where the need is indicated by special haz-
ards of operation, flammable ((or combustible)) liquid processing
equipment, major piping, and supporting steel shall be protected by
approved water spray systems, deluge systems, approved fire-resistant
coatings, insulation, or any combination of these.

(e) Maintenance. All plant fire protection facilities shall be
adequately maintained and periodically inspected and tested to make
sure they are always in satisfactory operating condition, and they
will serve their purpose in time of emergency.

(6) Sources of ignition.
(a) General. Adequate precautions shall be taken to prevent the

ignition of flammable vapors. Sources of ignition include but are not
limited to open flames; lightning; smoking; cutting and welding; hot
surfaces; frictional heat; static, electrical and mechanical sparks;
spontaneous ignition, including heat-producing chemical reactions; and
radiant heat.

(b) Grounding. ((Class I)) Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100°F (37.8°C),
shall not be dispensed into containers unless the nozzle and container
are electrically interconnected. Where the metallic floorplate on
which the container stands while filling is electrically connected to
the fill stem or where the fill stem is bonded to the container during
filling operations by means of a bond wire, the provisions of these
standards shall be deemed to have been complied with.

(7) Electrical.
(a) All electrical wiring and equipment shall be installed ac-

cording to chapter 296-24 WAC Part L.
(b) Locations where flammable vapor-air mixtures may exist under

normal operations shall be classified Class I, Division 1 according to
the requirements of chapter 296-24 WAC Part L. For those pieces of
equipment installed in accordance with the requirements of subsection
(3)(e)(ii) of this section, the Division 1 area shall extend five feet
in all directions from all points of vapor liberation. All areas with-
in pits shall be classified Division 1 if any part of the pit is with-
in a Division 1 or 2 classified area, unless the pit is provided with
mechanical ventilation.

(c) Locations where flammable vapor-air mixtures may exist under
abnormal conditions and for a distance beyond Division 1 locations
shall be classified Division 2 according to the requirements of chap-
ter 296-24 WAC Part L. These locations include an area within twenty
feet horizontally, three feet vertically beyond a Division 1 area, and
up to three feet above floor or grade level within twenty-five feet,
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if indoors, or ten feet if outdoors, from any pump, bleeder, withdraw-
al fitting, meter, or similar device handling ((Class I)) Category 1
or 2 flammable liquids, or Category 3 flammable liquids with a flash-
point below 100°F (37.8°C). Pits provided with adequate mechanical
ventilation within a Division 1 or 2 area shall be classified Division
2. If ((Class II or Class III)) only Category 3 flammable liquids
((only)) with a flashpoint at or above 100°F (37.8°C) or Category 4
flammable liquids are handled, then ordinary electrical equipment is
satisfactory though care shall be used in locating electrical appara-
tus to prevent hot metal from falling into open equipment.

(d) Where the provisions of (a), (b), and (c) of this subsection
require the installation of electrical equipment suitable for Class I,
Division 1 or Division 2 locations, ordinary electrical equipment in-
cluding switchgear may be used if installed in a room or enclosure
which is maintained under positive pressure with respect to the haz-
ardous area. Ventilation makeup air shall be uncontaminated by flamma-
ble vapors.

(8) Repairs to equipment. Hot work, such as welding or cutting
operations, use of spark-producing power tools, and chipping opera-
tions shall be permitted only under supervision of an individual in
responsible charge. The individual in responsible charge shall make an
inspection of the area to be sure that it is safe for the work to be
done and that safe procedures will be followed for the work specified.

(9) Housekeeping.
(a) General. Maintenance and operating practices shall be in ac-

cordance with established procedures which will tend to control leak-
age and prevent the accidental escape of flammable ((or combustible))
liquids. Spills shall be cleaned up promptly.

(b) Access. Adequate aisles shall be maintained for unobstructed
movement of personnel and so that fire protection equipment can be
brought to bear on any part of flammable ((or combustible)) liquid
storage, use, or any unit physical operation.

(c) Waste and residue. Combustible waste material and residues in
a building or unit operating area shall be kept to a minimum, stored
in covered metal receptacles and disposed of daily.

(d) Clear zone. Ground area around buildings and unit operating
areas shall be kept free of weeds, trash, or other unnecessary combus-
tible materials.

AMENDATORY SECTION (Amending WSR 94-15-096, filed 7/20/94, effective
9/20/94)

WAC 296-24-33013 Bulk plants. (1) Storage.
(a) ((Class I)) Category 1 or 2 flammable liquids, or Category 3

flammable liquids with a flashpoint below 100°F (37.8°C). ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C), shall be stored in closed con-
tainers, or in storage tanks above ground outside of buildings, or un-
derground in accordance with WAC 296-24-33005.

(b) ((Class II and III)) Category 3 flammable liquids with a
flashpoint at or above 100°F (37.8°C) and Category 4 flammable liq-
uids. ((Class II and Class III)) Category 3 flammable liquids with a
flashpoint at or above 100°F (37.8°C) and Category 4 flammable liquids
shall be stored in containers, or in tanks within buildings or above
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ground outside of buildings, or underground in accordance with WAC
296-24-33005.

(c) Piling containers. Containers of flammable ((or combustible))
liquids when piled one upon the other shall be separated by dunnage
sufficient to provide stability and to prevent excessive stress on
container walls. The height of the pile shall be consistent with the
stability and strength of containers.

(2) Buildings.
(a) Exits. Rooms in which flammable ((or combustible)) liquids

are stored or handled by pumps shall have exit facilities arranged to
prevent occupants from being trapped in the event of fire.

(b) Heating. Rooms in which ((Class I)) Category 1 or 2 flammable
liquids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), are stored or handled shall be heated only by means not con-
stituting a source of ignition, such as steam or hot water. Rooms con-
taining heating appliances involving sources of ignition shall be lo-
cated and arranged to prevent entry of flammable vapors.

(c) Ventilation.
(i) Ventilation shall be provided for all rooms, buildings, or

enclosures in which ((Class I)) Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100°F (37.8°C),
are pumped or dispensed. Design of ventilation systems shall take into
account the relatively high specific gravity of the vapors. Ventila-
tion may be provided by adequate openings in outside walls at floor
level unobstructed except by louvers or course screens. Where natural
ventilation is inadequate, mechanical ventilation shall be provided.

(ii) ((Class I)) Category 1 or 2 flammable liquids, or Category 3
flammable liquids with a flashpoint below 100°F (37.8°C), shall not be
stored or handled within a building having a basement or pit into
which flammable vapors may travel, unless such area is provided with
ventilation designed to prevent the accumulation of flammable vapors
therein.

(iii) Containers of ((Class I)) Category 1 or 2 flammable liq-
uids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), shall not be drawn from or filled within buildings unless
provision is made to prevent the accumulation of flammable vapors in
hazardous concentrations. Where mechanical ventilation is required, it
shall be kept in operation while flammable liquids with a flashpoint
below 100°F (37.8°C) are being handled.

(3) Loading and unloading facilities.
(a) Separation. Tank vehicle and tank car loading or unloading

facilities shall be separated from aboveground tanks, warehouses, oth-
er plant buildings or nearest line of adjoining property that may be
built upon by a distance of ((25)) twenty-five feet for ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C), and ((15)) fifteen feet for
((Class II and Class III)) Category 3 flammable liquids with a flash-
point at or above 100°F (37.8°C) and Category 4 flammable liquids
measured from the nearest position of any fill spout. Buildings for
pumps or shelters for personnel may be a part of the facility.

(b) ((Class)) Category restriction. Equipment such as piping,
pumps, and meters used for the transfer of ((Class I)) Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), between storage tanks and the fill stem of the
loading rack shall not be used for the transfer of ((Class II or Class
III)) Category 3 flammable liquids with a flashpoint at or above 100°F
(37.8°C) or Category 4 flammable liquids.
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(c) Valves. Valves used for the final control for filling tank
vehicles shall be of the self-closing type and manually held open ex-
cept where automatic means are provided for shutting off the flow when
the vehicle is full or after filling of a preset amount.

(d) Static protection.
(i) Bonding facilities for protection against static sparks dur-

ing the loading of tank vehicles through open domes shall be provided:
(A) Where ((Class I)) Category 1 or 2 flammable liquids, or Cate-

gory 3 flammable liquids with a flashpoint below 100°F (37.8°C), are
loaded((,)); or

(B) Where ((Class II or Class III)) Category 3 flammable liquids
with a flashpoint at or above 100°F (37.8°C) or Category 4 flammable
liquids are loaded into vehicles which may contain vapors from previ-
ous cargoes of ((Class I)) Category 1 or 2 flammable liquids, or Cate-
gory 3 flammable liquids with a flashpoint below 100°F (37.8°C).

(ii) Protection as required in (((3)))(d)(i) of this ((section))
subsection shall consist of a metallic bond wire permanently electri-
cally connected to the fill stem or to some part of the rack structure
in electrical contact with the fill stem. The free end of such wire
shall be provided with a clamp or equivalent device for convenient at-
tachment to some metallic part in electrical contact with the cargo
tank of the tank vehicle.

(iii) Such bonding connection shall be made fast to the vehicle
or tank before dome covers are raised and shall remain in place until
filling is completed and all dome covers have been closed and secured.

(iv) Bonding as specified in (((3)))(d)(i), (ii) and (iii) of
this ((section)) subsection is not required:

(A) Where vehicles are loaded exclusively with products not hav-
ing a static accumulating tendency, such as asphalt, most crude oils,
residual oils, and water soluble liquids;

(B) Where no ((Class I)) Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100°F (37.8°C),
are handled at the loading facility and the tank vehicles loaded are
used exclusively for ((Class II and Class III)) Category 3 flammable
liquids with a flashpoint at or above 100°F (37.8°C) and Category 4
flammable liquids; and

(C) Where vehicles are loaded or unloaded through closed bottom
or top connections.

(v) Filling through open domes into the tanks of tank vehicles or
tank cars, that contain vapor-air mixtures within the flammable range
or where the liquid being filled can form such a mixture, shall be by
means of a downspout which extends near the bottom of the tank. This
precaution is not required when loading liquids which are nonaccumula-
tors of static charges.

(e) Stray currents. Tank car loading facilities where ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C), are loaded through open domes
shall be protected against stray currents by bonding the pipe to at
least one rail and to the rack structure if of metal. Multiple lines
entering the rack area shall be electrically bonded together. In addi-
tion, in areas where excessive stray currents are known to exist, all
pipe entering the rack area shall be provided with insulating sections
to electrically isolate the rack piping from the pipelines. No bonding
between the tank car and the rack or piping is required during either
loading or unloading of ((Class II or III)) Category 3 flammable liq-
uids with a flashpoint at or above 100°F (37.8°C) or Category 4 flam-
mable liquids.
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(f) Container filling facilities. ((Class I)) Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), shall not be dispensed into containers unless
the nozzle and container are electrically interconnected. Where the
metallic floorplate on which the container stands while filling is
electrically connected to the fill stem or where the fill stem is bon-
ded to the container during filling operations by means of a bond
wire, the provisions of these standards shall be deemed to have been
complied with.

(4) Wharves.
(a) Definition, application. The term wharf shall mean any wharf,

pier, bulkhead, or other structure over or contiguous to navigable wa-
ter used in conjunction with a bulk plant, the primary function of
which is the transfer of flammable ((or combustible)) liquid cargo in
bulk between the bulk plant and any tank vessel, ship, barge, lighter
boat, or other mobile floating craft; and this subparagraph shall ap-
ply to all such installations except marine service stations as cov-
ered in WAC 296-24-33015.

(b) Package cargo. Package cargo of flammable ((and combustible))
liquids, including full and empty drums, bulk fuel, and stores may be
handled over a wharf and at such times and places as may be agreed
upon by the wharf superintendent and the senior deck officer on duty.

(c) Location. Wharves at which flammable ((or combustible)) liq-
uid cargoes are to be transferred in bulk quantities to or from tank
vessels shall be at least ((100)) one hundred feet from any bridge
over a navigable waterway, or from an entrance to or superstructure of
any vehicular or railroad tunnel under a waterway. The termination of
the wharf loading or unloading fixed piping shall be at least ((200))
two hundred feet from a bridge or from an entrance to or superstruc-
ture of a tunnel.

(d) Design and construction. Substructure and deck shall be sub-
stantially designed for the use intended. Deck may employ any material
which will afford the desired combination of flexibility, resistance
to shock, durability, strength, and fire resistance. Heavy timber con-
struction is acceptable.

(e) Tanks. Tanks used exclusively for ballast water or Class II
or Class III liquids may be installed on suitably designed wharves.

(f) Pumps. Loading pumps capable of building up pressures in ex-
cess of the safe working pressure of cargo hose or loading arms shall
be provided with bypasses, relief valves, or other arrangement to pro-
tect the loading facilities against excessive pressure. Relief devices
shall be tested at not more than yearly intervals to determine that
they function satisfactorily at the pressure at which they are set.

(g) Hoses and couplings. All pressure hoses and couplings shall
be inspected at intervals appropriate to the service. The hose and
couplings shall be tested with the hose extended and using the "inser-
vice maximum operating pressures." Any hose showing material deterio-
rations, signs of leakage, or weakness in its carcass or at the cou-
plings shall be withdrawn from service and repaired or discarded.

(h) Piping and fittings. Piping, valves, and fittings shall be in
accordance with WAC 296-24-33007 with the following exceptions and ad-
ditions:

(i) Flexibility of piping shall be assured by appropriate layout
and arrangement of piping supports so that motion of the wharf struc-
ture resulting from wave action, currents, tides, or the mooring of
vessels will not subject the pipe to repeated strain beyond the elas-
tic limit.
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(ii) Pipe joints depending upon the friction characteristics of
combustible materials or grooving of pipe ends for mechanical continu-
ity of piping shall not be used.

(iii) Swivel joints may be used in piping to which hoses are con-
nected, and for articulated swivel-joint transfer systems, provided
that the design is such that the mechanical strength of joint will not
be impaired if the packing material should fail, as by exposure to
fire.

(iv) Piping systems shall contain a sufficient number of valves
to operate the system properly and to control the flow of liquid in
normal operation and in the event of physical damage.

(v) In addition to the requirements of (4)(h)(iv), each line con-
veying Category 1 or 2 flammable liquids, or Category 3 flammable liq-
uids with a flashpoint below 100°F (37.8°C), leading to a wharf shall
be provided with a readily accessible block valve located on shore
near the approach to the wharf and outside of any diked area. Where
more than one line is involved, the valves shall be grouped in one lo-
cation.

(vi) Means of easy access shall be provided for cargo line valves
located below the wharf deck.

(vii) Pipelines on flammable ((or combustible)) liquids wharves
shall be adequately bonded and grounded. If excessive stray currents
are encountered, insulating points shall be installed. Bonding and
grounding connections on all pipelines shall be located on wharfside
of hose-riser insulating flanges, if used, and shall be accessible for
inspection.

(viii) Hose or articulated swivel-joint pipe connections used for
cargo transfer shall be capable of accommodating the combined effects
of change in draft and maximum tidal range, and mooring lines shall be
kept adjusted to prevent the surge of the vessel from placing stress
on the cargo transfer system.

(ix) Hose shall be supported so as to avoid kinking and damage
from chafing.

(i) Fire protection. Suitable portable fire extinguishers with a
rating of not less than 12-BC shall be located with ((75)) seventy-
five feet of those portions of the facility where fires are likely to
occur, such as hose connections, pumps, and separator tanks.

(i) Where piped water is available, ready-connected fire hose in
size appropriate for the water supply shall be provided so that mani-
folds where connections are made and broken can be reached by at least
one hose stream.

(ii) Material shall not be placed on wharves in such a manner as
to obstruct access to firefighting equipment, or important pipeline
control valves.

(iii) Where the wharf is accessible to vehicle traffic, an unob-
structed roadway to the shore end of the wharf shall be maintained for
access of firefighting apparatus.

(j) Operations control. Loading or discharging shall not commence
until the wharf superintendent and officer in charge of the tank ves-
sel agree that the tank vessel is properly moored and all connections
are properly made. Mechanical work shall not be performed on the wharf
during cargo transfer, except under special authorization by a delega-
ted person or the delegated persons authorized representative based on
a review of the area involved, methods to be employed, and precaution
necessary.

(5) Electrical equipment.

[ 42 ] OTS-5687.1



(a) Application. This subsection shall apply to areas where
((Class I)) Category 1 or 2 flammable liquids, or Category 3 flammable
liquids with a flashpoint below 100°F (37.8°C), are stored or handled.
For areas where ((Class II or Class III)) Category 3 flammable liquids
((only)) with a flashpoint at or above 100°F (37.8°C) or Category 4
flammable liquids are stored or handled, the electrical equipment may
be installed according to chapter 296-24 WAC Part L for ordinary loca-
tions.

(b) Conformance. All electrical equipment and wiring shall be of
a type specified by and shall be installed according to chapter 296-24
WAC Part L.

(c) Classification. So far as it applies Table H-18 shall be used
to delineate and classify hazardous areas for the purpose of installa-
tion of electrical equipment under normal circumstances. In Table H-18
a classified area shall not extend beyond an unpierced wall, roof, or
other solid partition. The area classifications listed shall be based
on the premise that the installation meets the applicable requirements
of this section in all respects.

TABLE H-18
ELECTRICAL EQUIPMENT HAZARDOUS

AREAS—BULK PLANTS
 

Location
Class

I Group D
division

Extent of
classified

area
Tank vehicle and tank

car:1 Loading
through open
dome —————————

 
 

 1 Within 3 feet of edge of
dome, extending in
all directions.

 2 Area between 3 feet and
5 feet from edge of
dome, extending in
all directions.

Loading through bottom connec-
tions with atmospheric
venting ————————

  

 1 Within 3 feet of point of
venting to atmos-
phere, extending in
all directions.

 2 Area between 3 feet and
5 feet from point
of venting to at-
mosphere, extend-
ing in all direc-
tions. Also up to
18 inches above
grade within a hor-
izontal radius of 10
feet from point of
loading connec-
tion.

Loading through closed
dome with
atmospheric
venting ————————

  

 1 Within 3 feet of open
end of vent, ex-
tending in all di-
rections.
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Location

Class
I Group D
division

Extent of
classified

area
 2 Area between 3 feet and

5 feet from open
end of vent, ex-
tending in all di-
rections. Also
within 3 feet of
edge of dome, ex-
tending in all di-
rections.

Loading through closed
dome with vapor
recovery ————————

  

 2 Within 3 feet of point of
connection of both
fill and vapor lines,
extending in all di-
rections.

Bottom loading with vapor recov-
ery or any
bottom
unloading ———————

  

 2 Within 3 feet of point of
connections ex-
tending in all di-
rections. Also up
to 18 inches above
grade within a hor-
izontal radius of 10
feet from point of
connection.

Drum and container
filling: Outdoors, or
indoors with
adequate
ventilation ———————

  

 1 Within 3 feet of vent and
fill opening, ex-
tending in all di-
rections.

 2 Area between 3 feet and
5 feet from vent or
fill opening, ex-
tending in all di-
rections. Also up
to 18 inches above
floor or grade level
within a horizontal
radius of 10 feet
from vent or fill
opening.

Outdoors, or indoors with ade-
quate
ventilation ———————

  

 1 Within 3 feet of vent and
fill opening, ex-
tending in all di-
rections.

 2 Area between 3 feet and
5 feet from vent or
fill opening, ex-
tending in all di-
rections. Also up
to 18 inches above
floor or grade level
within a horizontal
radius of 10 feet
from vent or fill
opening.

Tank—Aboveground:
Shell, ends, or roof
and dike area ——————

  

[ 44 ] OTS-5687.1



 
Location

Class
I Group D
division

Extent of
classified

area
 2 Within 10 feet from

shell, ends, or roof
of tank, area inside
dikes to level of
top of dike.

Vent ————————— 1 Within 5 feet of open
end of vent, ex-
tending in all di-
rections.

 2 Area between 5 feet and
10 feet from open
end of vent, ex-
tending in all di-
rections.

Floating roof —————— 1 Area above the roof and
within the shell.

Pits:
Without mechanical
ventilation ———————

  

 1 Entire area within pit if
any part is within a
Division 1 or 2
classified area.

With mechanical
ventilation ———————

  

 2 Entire area within pit if
any part is within a
Division 1 or 2
classified area.

Containing valves,
fittings or piping, and not
within a Division 1 or 2
classified area —————

  

 2 Entire pit.
Pumps, bleeders,

withdrawal fittings,
meters and similar
devices:
Indoors ————————

  

 2 Within 5 feet of any
edge of such devi-
ces, extending in
all directions. Also
up to 3 feet above
floor or grade level
within 25 feet hori-
zontally from any
edge of such devi-
ces.

Outdoors ——————— 2 Within 3 feet of any
edge of such devi-
ces, extending in
all directions. Also
up to 18 inches
above grade level
within 10 feet hori-
zontally from any
edge of such devi-
ces.

Storage and repair garage
for tank
vehicles ————————

  

 1 All pits or spaces below
floor level.

 2 Area up to 18 inches
above floor or
grade level for en-
tire storage or re-
pair garage.

Drainage ditches,
separators,
impounding
basins —————————
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Location

Class
I Group D
division

Extent of
classified

area
 2 Area up to 18 inches

above ditch, sepa-
rator or basin. Also
up to 18 inches
above grade within
15 feet horizontal-
ly from any edge.

Garages for other than
tank vehicles ——————

  

 Ordinary If there is any opening to
these rooms within
the extent of an
outdoor classified
area, the entire
room shall be clas-
sified the same as
the area classifica-
tion at the point of
the opening.

Outdoor drum storage ———— Ordinary  
Indoor warehousing where

there is no
flammable liquid
transfer ————————

  

 Ordinary If there is any opening to
these rooms within
the extent of an in-
door classified
area, the room
shall be classified
the same as if the
wall, curb or parti-
tion did not exist.

Office and rest rooms ————— Ordinary  
   

1 When classifying the extent of the area, consideration shall be given
to the fact that tank cars or tank vehicles may be spotted at varying
points. Therefore, the extremities of the loading or unloading posi-
tions shall be used.

(6) Sources of ignition. ((Class I)) Category 1 or 2 flammable
liquids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), shall not be handled, drawn, or dispensed where flammable
vapors may reach a source of ignition. Smoking shall be prohibited ex-
cept in designated localities. "No smoking" signs shall be conspicu-
ously posted where hazard from flammable liquid vapors is normally
present.

(7) Drainage and waste disposal. Provision shall be made to pre-
vent flammable ((or combustible)) liquids which may be spilled at
loading or unloading points from entering public sewers and drainage
systems, or natural waterways. Connection to such sewers, drains, or
waterways by which flammable ((or combustible)) liquids might enter
shall be provided with separator boxes or other approved means whereby
such entry is precluded. Crankcase drainings and flammable ((or com-
bustible)) liquids shall not be dumped into sewers, but shall be stor-
ed in tanks or tight drums outside of any building until removed from
the premises.

(8) Fire control. Suitable fire-control devices, such as small
hose or portable fire extinguishers, shall be available to locations
where fires are likely to occur. Additional fire-control equipment may
be required where a tank of more than 50,000 gallons individual ca-
pacity contains ((Class I)) Category 1 or 2 flammable liquids, or Cat-
egory 3 flammable liquids with a flashpoint below 100°F (37.8°C), and
where an unusual exposure hazard exists from surrounding property.
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Such additional fire-control equipment shall be sufficient to extin-
guish a fire in the largest tank. The design and amount of such equip-
ment shall be in accordance with approved engineering standards.

AMENDATORY SECTION (Amending WSR 01-17-033, filed 8/8/01, effective
9/1/01)

WAC 296-24-33015 Service stations. (1) Storage and handling.
(a) General provisions.
(i) Liquids shall be stored in approved closed containers not ex-

ceeding 60 gallons capacity, in tanks located underground, in tanks in
special enclosures as described in (b) of this subsection, or in
aboveground tanks as provided for in subsection (3)(b)(i), (ii),
(iii), and (iv) of this section.

(ii) Aboveground tanks, located in an adjoining bulk plant, may
be connected by piping to service station underground tanks if, in ad-
dition to valves at aboveground tanks, a valve is also installed with-
in control of service station personnel.

(iii) Apparatus dispensing ((Class I)) Category 1 or 2 flammable
liquids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), into the fuel tanks of motor vehicles of the public shall
not be located at a bulk plant unless separated by a fence or similar
barrier from the area in which bulk operations are conducted.

(iv) The provisions of subsection (1) of this section shall not
prohibit the dispensing of flammable liquids with a flashpoint below
100°F (37.8°C) in the open from a tank vehicle to a motor vehicle.
Such dispensing shall be permitted provided:

(A) The tank vehicle complies with the requirements covered in
the Standard on Tank Vehicles for Flammable Liquids, NFPA 385-1966.

(B) The dispensing is done on premises not open to the public.
(C) The dispensing hose does not exceed 50 feet in length.
(D) The dispensing nozzle is a listed automatic-closing type

without a latch-open device.
(((vi) Class I)) (v) Category 1 or 2 flammable liquids, or Cate-

gory 3 flammable liquids with a flashpoint below 100°F (37.8°C), shall
not be stored or handled within a building having a basement or pit
into which flammable vapors may travel, unless such area is provided
with ventilation designed to prevent the accumulation of flammable va-
pors therein.

(((vii))) (vi) Accurate inventory records shall be maintained and
reconciled on all Class I liquid storage tanks for possible indication
of leakage from tanks or piping.

(b) Special enclosures.
(i) When installation of tanks in accordance with WAC

296-24-33005(3) is impractical because of property or building limita-
tions, tanks for flammable ((or combustible)) liquids may be installed
in buildings if properly enclosed.

(ii) The enclosure shall be substantially liquid and vaportight
without backfill. Sides, top, and bottom of the enclosure shall be of
reinforced concrete at least ((6)) six inches thick, with openings for
inspection through the top only. Tank connections shall be so piped or
closed that neither vapors nor liquid can escape into the enclosed
space. Means shall be provided whereby portable equipment may be em-
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ployed to discharge to the outside any liquid or vapors which might
accumulate should leakage occur.

(iii) At automotive service stations provided in connection with
tenant or customer parking facilities at or below grade level in large
buildings of commercial, mercantile, or residential occupancy, tanks
containing Class I liquids, installed of necessity in accordance with
((subsection (1)))(b)(ii) of this ((section)) subsection, shall not
exceed 6,000 gallons individual or 18,000 gallons aggregate capacity.

(c) Inside buildings.
(i) Except where stored in tanks as provided in ((subsection

(1)))(b) of this ((section)) subsection, no ((Class I)) Category 1 or
2 flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), shall be stored within any service station
building except in closed containers of aggregate capacity not exceed-
ing 60 gallons. One container not exceeding 60 gallons capacity equip-
ped with an approved pump is permitted.

(ii) ((Class I)) Category 1 or 2 flammable liquids, or Category 3
flammable liquids with a flashpoint below 100°F (37.8°C), may be
transferred from one container to another in lubrication or service
rooms of a service station building provided the electrical installa-
tion complies with Table H-19 and provided that any heating equipment
complies with subsection (5) of this section.

(iii) ((Class II and Class III)) Category 3 flammable liquids
with a flashpoint at or above 100°F (37.8°C) and Category 4 flammable
liquids may be stored and dispensed inside service station buildings
from tanks of not more than 120 gallons capacity each.

(d) Labeling. No sale or purchase of any Class I, II, or III liq-
uids shall be made in containers unless such containers are clearly
marked with the name of the product contained therein.

(e) Dispensing into portable containers. No delivery of any
((Class I)) Category 1 or 2 flammable liquids, or Category 3 flammable
liquids with a flashpoint below 100°F (37.8°C), shall be made into
portable containers unless the container is constructed of metal, has
a tight closure with screwed or spring cover, and is fitted with a
spout or so designed that the contents can be poured without spilling.

(2) Dispensing systems.
(a) Location. Dispensing devices at automotive service stations

shall be so located that all parts of the vehicle being served will be
on the premises of the service station.

(b) Inside location. Approved dispensing units may be located in-
side of buildings. The dispensing area shall be separated from other
areas in an approved manner. The dispensing unit and its piping shall
be mounted either on a concrete island or protected against collision
damage by suitable means and shall be located in a position where it
cannot be struck by a vehicle descending a ramp or other slope out of
control. The dispensing area shall be provided with an approved me-
chanical or gravity ventilation system. When dispensing units are lo-
cated below grade, only approved mechanical ventilation shall be used
and the entire dispensing area shall be protected by an approved auto-
matic sprinkler system. Ventilating systems shall be electrically in-
terlocked with gasoline dispensing units so that the dispensing units
cannot be operated unless the ventilating fan motors are energized.

(c) Emergency power cutoff. A clearly identified and easily ac-
cessible switch(es) or a circuit breaker(s) shall be provided at a lo-
cation remote from dispensing devices, including remote pumping sys-
tems, to shut off the power to all dispensing devices in the event of
an emergency.
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(d) Dispensing units.
(i) ((Class I)) Category 1 or 2 flammable liquids, or Category 3

flammable liquids with a flashpoint below 100°F (37.8°C), shall be
transferred from tanks by means of fixed pumps so designed and equip-
ped as to allow control of the flow and to prevent leakage or acciden-
tal discharge.

(ii) Only listed devices may be used for dispensing ((Class I)) 
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C). No such device may be used if
it shows evidence of having been dismantled.

(iii) Every dispensing device for ((Class I)) Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), installed after December 31, 1978, shall contain
evidence of listing so placed that any attempt to dismantle the device
will result in damage to such evidence, visible without disassembly or
dismounting of the nozzle.

(iv) ((Class I)) Category 1 or 2 flammable liquids, or Category 3
flammable liquids with a flashpoint below 100°F (37.8°C), shall not be
dispensed by pressure from drums, barrels, and similar containers. Ap-
proved pumps taking suction through the top of the container or ap-
proved self-closing faucets shall be used.

(v) The dispensing units, except those attached to containers,
shall be mounted either on a concrete island or protected against col-
lision damage by suitable means.

(e) Remote pumping systems.
(i) This subdivision shall apply to systems for dispensing

((Class I)) Category 1 or 2 flammable liquids, or Category 3 flammable
liquids with a flashpoint below 100°F (37.8°C), where such liquids are
transferred from storage to individual or multiple dispensing units by
pumps located elsewhere than at the dispensing units.

(ii) Pumps shall be designed or equipped so that no part of the
system will be subjected to pressures above its allowable working
pressure. Pumps installed above grade, outside of buildings, shall be
located not less than ((10)) ten feet from lines of adjoining property
which is/or may be built upon, and not less than ((5)) five feet from
any building opening. When an outside pump location is impractical,
pumps may be installed inside of buildings, as provided for dispensers
in (b) of this subsection, or in pits as provided in (e)(iii) of this
subsection. Pumps shall be substantially anchored and protected
against physical damage by vehicles.

(iii) Pits for subsurface pumps or piping manifolds of submersi-
ble pumps shall withstand the external forces to which they may be
subjected without damage to the pump, tank, or piping. The pit shall
be no larger than necessary for inspection and maintenance and shall
be provided with a fitted cover.

(iv) A control shall be provided that will permit the pump to op-
erate only when a dispensing nozzle is removed from its bracket on the
dispensing unit and the switch on this dispensing unit is manually ac-
tuated. This control shall also stop the pump when all nozzles have
been returned to their brackets.

(v) An approved impact valve, incorporating a fusible link, de-
signed to close automatically in the event of severe impact or fire
exposure shall be properly installed in the dispensing supply line at
the base of each individual dispensing device.

(vi) Testing. After the completion of the installation, including
any paving, that section of the pressure piping system between the
pump discharge and the connection for the dispensing facility shall be
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tested for at least ((30)) thirty minutes at the maximum operating
pressure of the system. Such tests shall be repeated at ((5)) five-
year intervals thereafter.

(f) Delivery nozzles.
(i) A listed manual or automatic-closing type hose nozzle valve

shall be provided on dispensers used for the dispensing of ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C).

(ii) Manual-closing type valves shall be held open manually dur-
ing dispensing. Automatic-closing type valves may be used in conjunc-
tion with an approved latch-open device.

(g) Special type dispensers.
(i) Emergency controls shall be installed at an acceptable loca-

tion, but controls shall not be more than ((100)) one hundred feet
from dispensers.

(ii) Instructions for the operation of dispensers shall be con-
spicuously posted.

(3) Marine service stations.
(a) Dispensing.
(i) The dispensing area shall be located away from other struc-

tures so as to provide room for safe ingress and egress of craft to be
fueled. Dispensing units shall in all cases be at least 20 feet from
any activity involving fixed sources of ignition.

(ii) Dispensing shall be by approved dispensing units with or
without integral pumps and may be located on open piers, wharves, or
floating docks or on shore or on piers of the solid fill type.

(iii) Dispensing nozzles shall be automatic-closing without a
hold-open latch.

(b) Tanks and pumps.
(i) Tanks, and pumps not integral with the dispensing unit, shall

be on shore or on a pier of the solid fill type, except as provided
below.

(ii) Where shore location would require excessively long supply
lines to dispensers, tanks may be installed on a pier provided that
applicable portions of WAC 296-24-33005 relative to spacing, diking,
and piping are complied with and the quantity so stored does not ex-
ceed 1,100 gallons aggregate capacity.

(iii) Shore tanks supplying marine service stations may be loca-
ted above ground, where rock ledges or high water table make under-
ground tanks impractical.

(iv) Where tanks are at an elevation which would produce gravity
head on the dispensing unit, the tank outlet shall be equipped with a
pressure control valve positioned adjacent to and outside the tank
block valve specified in WAC 296-24-33005 (2)(h)(ii), so adjusted that
liquid cannot flow by gravity from the tank in case of piping or hose
failure.

(c) Piping.
(i) Piping between shore tanks and dispensing units shall be as

described in WAC 296-24-33007, except that, where dispensing is from a
floating structure, suitable lengths of oil-resistant flexible hose
may be employed between the shore piping and the piping on the float-
ing structure as made necessary by change in water level or shoreline.

(ii) A readily accessible valve to shut off the supply from shore
shall be provided in each pipeline at or near the approach to the pier
and at the shore end of each pipeline adjacent to the point where
flexible hose is attached.
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(iii) Piping shall be located so as to be protected from physical
damage.

(iv) Piping handling ((Class I)) Category 1 or 2 flammable liq-
uids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C) shall be grounded to control stray currents.

(4) Electrical equipment.
(a) Application. This subsection shall apply to areas where

((Class I)) Category 1 or 2 flammable liquids, or Category 3 flammable
liquids with a flashpoint below 100°F (37.8°C), are stored or handled.
For areas where ((Class II or Class III)) Category 3 flammable liquids
with a flashpoint at or above 100°F (37.8°C) or Category 4 flammable
liquids are stored or handled the electrical equipment may be instal-
led according to the provisions of chapter 296-24 WAC Part L for ordi-
nary locations.

(b) All electrical equipment and wiring shall be of a type speci-
fied by and shall be installed according to chapter 296-24 WAC Part L.

(c) So far as it applies, Table H-19 shall be used to delineate
and classify hazardous areas for the purpose of installation of elec-
trical equipment under normal circumstances. A classified area shall
not extend beyond an unpierced wall, roof, or other solid partition.

(d) The area classifications listed shall be based on the assump-
tion that the installation meets the applicable requirements of this
section in all respects.

TABLE H-19
ELECTRICAL EQUIPMENT HAZARDOUS

AREAS—SERVICE STATIONS

Location
Class I,

Group D
division

 Extent of
classified

area
Underground tank:

Fill opening ———————
  

 1 Any pit, box or space
below grade lev-
el, any part of
which is within
the Division 1 or
2 classified area.

 2 Up to 18 inches above
grade level within
a horizontal radi-
us of 10 feet from
a loose fill con-
nection and with-
in a horizontal ra-
dius of 5 feet
from a tight fill
connection.

 Vent─Discharging
 upward ————————

  

 1 Within 3 feet of open
end of vent, ex-
tending in all di-
rections.

 2 Area between 3 feet
and 5 feet of open
end of vent, ex-
tending in all di-
rections.

Dispenser: Pits ——————— 1 Any pit, box or space
below grade lev-
el, any part of
which is within
the Division 1 or
2 classified area.
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Location
Class I,

Group D
division

 Extent of
classified

area
 Dispenser enclosure ————— 1 The area 4 feet verti-

cally above base
within the enclo-
sure and 18 in-
ches horizontally
in all directions.

 Outdoor —————————— 2 Up to 18 inches above
grade level within
20 feet horizon-
tally of any edge
of enclosure.

 Indoor:
With mechanical

ventilation —————

  

 2 Up to 18 inches above
grade or floor
level within 20
feet horizontally
of any edge of
enclosure.

With gravity
ventilation —————

2 Up to 18 inches above
grade or floor
level within 25
feet horizontally
of any edge of
enclosure.

Remote pump─Outdoor ———— 1 Any pit, box or space
below grade level
if any part is
within a horizon-
tal distance of 10
feet from any
edge of pump.

2 Within 3 feet of any
edge of pump,
extending in all
directions. Also
up to 18 inches
above grade level
within 10 feet
horizontally from
any edge of
pump.

Remote pump─Indoor ————— 1 Entire area within any
pit.

2 Within 5 feet of any
edge of pump,
extending in all
directions. Also
up to 3 feet above
floor or grade
level within 25
feet horizontally
from any edge of
pump.

Lubrication or service
room —————————

  

 1 Entire area within any
pit.

 2 Area up to 18 inches
above floor or
grade level within
entire lubrication
room.

Dispenser for Class I
liquids —————————

  

 2 Within 3 feet of any fill
or dispensing
point, extending
in all directions.

Special enclosure inside
building per
WAC 296-24-33013
(1)(b) —————————
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Location
Class I,

Group D
division

 Extent of
classified

area
 1 Entire enclosure.
Sales, storage and rest

rooms —————————
  

 ((Ordinary))
(1)

If there is any opening
to these rooms
within the extent
of a Division 1
area, the entire
room shall be
classified as Divi-
sion 1.

Footnote (1) Ordinary.

(5) Heating equipment.
(a) Conformance. Heating equipment shall be installed as provided

in (b) through (e) of this subsection.
(b) Application. Heating equipment may be installed in the con-

ventional manner in an area except as provided in (c), (d) or (e) of
this subsection.

(c) Special room. Heating equipment may be installed in a special
room separated from an area classified by Table H-19 by walls having a
fire resistance rating of at least ((1)) one hour and without any
openings in the walls within ((8)) eight feet of the floor into an
area classified in Table H-19. This room shall not be used for combus-
tible storage and all air for combustion purposes shall come from out-
side the building.

(d) Work areas. Heating equipment using gas or oil fuel may be
installed in the lubrication, sales, or service room where there is no
dispensing or transferring of ((Class I)) Category 1 or 2 flammable
liquids or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), provided the bottom of the combustion chamber is at least
((18)) eighteen inches above the floor and the heating equipment is
protected from physical damage by vehicles. Heating equipment using
gas or oil fuel listed for use in garages may be installed in the lu-
brication or service room where ((Class I)) Category 1 or 2 flammable
liquids, or Category 3 flammable liquids with a flashpoint below 100°F
(37.8°C), are dispensed provided the equipment is installed at least
((8)) eight feet above the floor.

(e) Electric heat. Electrical heating equipment shall conform to
subsection (4) of this section.

(6) Drainage and waste disposal. Provision shall be made in the
area where ((Class I)) Category 1 or 2 flammable liquids, or Category
3 flammable liquids with a flashpoint below 100°F (37.8°C), are dis-
pensed to prevent spilled liquids from flowing into the interior of
service station buildings. Such provision may be by grading driveways,
raising door sills, or other equally effective means. Crankcase drain-
ings and flammable ((or combustible)) liquids shall not be dumped into
sewers but shall be stored in tanks or drums outside of any building
until removed from the premises.

(7) Sources of ignition. In addition to the previous restrictions
of this section, the following shall apply: There shall be no smoking
or open flames in the areas used for fueling, servicing fuel systems
for internal combustion engines, receiving or dispensing of flammable
((or combustible)) liquids. Conspicuous and legible signs prohibiting
smoking shall be posted within sight of the customer being served. The
motors of all equipment being fueled shall be shut off during the fu-
eling operation.
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(8) Fire control. Each service station shall be provided with at
least one fire extinguisher having a minimum approved classification
of 6 B, C located so that an extinguisher will be within ((75)) seven-
ty-five feet of each pump, dispenser, underground fill pipe opening,
and lubrication or service room.
Note: For additional requirements relating to portable fire extinguishers see WAC 296-800-300.

AMENDATORY SECTION (Amending WSR 91-24-017, filed 11/22/91, effective
12/24/91)

WAC 296-24-33017 Processing plants. (1) Scope. This section shall
apply to those plants or buildings which contain chemical operations
such as oxidation, reduction, halogenation, hydrogenation, alkylation,
polymerization, and other chemical processes but shall not apply to
chemical plants, refineries or distilleries.

(2) Location.
(a) Classification. The location of each processing vessel shall

be based upon its flammable ((or combustible)) liquid capacity. Pro-
cessing vessels shall be located, with respect to distances to lines
of adjoining property which may be built upon, in accordance with Ta-
ble H−20, except when the processing plant is designed in accordance
with (((2)))(b) of this ((section)) subsection.

TABLE H-20
Processing vessels with
emergency relief venting
to permit pressure Stable liquids Unstable liquids
Not in excess of
2.5 p.s.i.g.

Table H−9 2 1/2 times
Table H−9.

Over 2.5. p.s.i.g. 1 1/2 times
Table H−9.

4 times
Table H−9.

(b) Exception. The distances required in (((2)))(a) of this
((section)) subsection may be waived when the vessels are housed with-
in a building and the exterior wall facing the line of adjoining prop-
erty which may be built upon is a blank wall having a fire-resistance
rating of not less than 4 hours. When Class IA or unstable liquids are
handled, the blank wall shall have explosion resistance in accordance
with good engineering practice, see subsection (3)(d) of this section.

(3) Processing building.
(a) Construction.
(i) Processing buildings shall be of fire-resistance or noncom-

bustible construction, except heavy timber construction with load-
bearing walls may be permitted for plants utilizing only stable
((Class II or Class III)) Category 3 flammable liquids with a flash-
point at or above 100°F (37.8°C) or Category 4 flammable liquids. Ex-
cept as provided in subsection (2)(b) of this section or in the case
of explosion resistant walls used in conjunction with explosion re-
lieving facilities, see (((3)))(d) of this ((section)) subsection,
loadbearing walls are prohibited. Buildings shall be without basements
or covered pits.

(ii) Areas shall have adequate exit facilities arranged to pre-
vent occupants from being trapped in the event of fire. Exits shall
not be exposed by the drainage facilities described in (((3)))(b) of
this ((section)) subsection.

(b) Drainage.
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(i) Emergency drainage systems shall be provided to direct flam-
mable ((or combustible)) liquid leakage and fire protection water to a
safe location. This may require curbs, scuppers, or special drainage
systems to control the spread of fire, see WAC 296-24-33005 (2)(g)
(ii).

(ii) Emergency drainage systems, if connected to public sewers or
discharged into public waterways, shall be equipped with traps or sep-
arators.

(iii) The processing plant shall be designed and operated to pre-
vent the normal discharge of flammable ((or combustible)) liquids to
public waterways, public sewers, or adjoining property.

(c) Ventilation.
(i) Enclosed processing buildings shall be ventilated at a rate

of not less than ((1)) one cubic foot per minute per square foot of
solid floor area. This shall be accomplished by natural or mechanical
ventilation with discharge or exhaust to a safe location outside of
the building. Provision shall be made for introduction of makeup air
in such a manner as not to short circuit the ventilation. Ventilation
shall be arranged to include all floor areas or pits where flammable
vapors may collect.

(ii) Equipment used in a building and the ventilation of the
building shall be designed so as to limit flammable vapor-air mixtures
under normal operating conditions to the interior of equipment, and to
not more than ((5)) five feet from equipment which exposes ((Class I))
Category 1 or 2 flammable liquids, or Category 3 flammable liquids
with a flashpoint below 100°F (37.8°C), to the air. Examples of such
equipment are dispensing stations, open centrifuges, plate and frame
filters, open vacuum filters, and surfaces of open equipment.

(d) Explosion relief. Areas where ((Class IA)) Category 1 or un-
stable liquids are processed shall have explosion venting through one
or more of the following methods:

(i) Open air construction.
(ii) Lightweight walls and roof.
(iii) Lightweight wall panels and roof hatches.
(iv) Windows of explosion venting type.
(4) Liquid handling.
(a) Storage.
(i) The storage of flammable ((or combustible)) liquids in tanks

shall be in accordance with the applicable provisions of WAC
296-24-33005.

(ii) If the storage of flammable ((or combustible)) liquids in
outside aboveground or underground tanks is not practical because of
temperature or production considerations, tanks may be permitted in-
side of buildings or structures in accordance with the applicable pro-
visions of WAC 296-24-33005.

(iii) Storage tanks inside of buildings shall be permitted only
in areas at or above grade which have adequate drainage and are sepa-
rated from the processing area by construction having a fire resist-
ance rating of at least ((2)) two hours.

(iv) The storage of flammable ((or combustible)) liquids in con-
tainers shall be in accordance with the applicable provisions of WAC
296-24-33009.

(b) Piping, valves, and fittings.
(i) Piping, valves, and fittings shall be in accordance with WAC

296-24-33007.

[ 55 ] OTS-5687.1



(ii) Approved flexible connectors may be used where vibration ex-
ists or where frequent movement is necessary. Approved hose may be
used at transfer stations.

(iii) Piping containing flammable ((or combustible)) liquids
shall be identified.

(c) Transfer.
(i) The transfer of large quantities of flammable ((or combusti-

ble)) liquids shall be through piping by means of pumps or water dis-
placement. Except as required in process equipment, gravity flow shall
not be used. The use of compressed air as a transferring medium is
prohibited.

(ii) Positive displacement pumps shall be provided with pressure
relief discharging back to the tank or to pump suction.

(d) Equipment.
(i) Equipment shall be designed and arranged to prevent the unin-

tentional escape of liquids and vapors and to minimize the quantity
escaping in the event of accidental release.

(ii) Where the vapor space of equipment is usually within the
flammable range, the probability of explosion damage to the equipment
can be limited by inerting, by providing an explosion suppression sys-
tem, or by designing the equipment to contain the peak explosion pres-
sure which may be modified by explosion relief. Where the special haz-
ards of operation, sources of ignition, or exposures indicate a need,
consideration shall be given to providing protection by one or more of
the above means.

(5) Tank vehicle and tank car loading and unloading. Tank vehicle
and tank car loading or unloading facilities shall be separated from
aboveground tanks, warehouses, other plant buildings, or nearest line
of adjoining property which may be built upon by a distance of ((25))
twenty-five feet for ((Class I)) Category 1 or 2 flammable liquids, or
Category 3 flammable liquids with a flashpoint below 100°F (37.8°C),
and ((15)) fifteen feet for ((Class II and Class III)) Category 3
flammable liquids with a flashpoint at or above 100°F (37.8°C) and
Category 4 flammable liquids measured from the nearest position of any
fill stem. Buildings for pumps or shelters for personnel may be a part
of the facility. Operations of the facility shall comply with the ap-
propriate portions of WAC 296-24-33013(3).

(6) Fire control.
(a) Portable extinguishers. Approved portable fire extinguishers

of appropriate size, type and number shall be provided.
(b) Other controls. Where the special hazards of operation or ex-

posure indicate a need, the following fire control provision shall be
provided.

(i) A reliable water supply shall be available in pressure and
quantity adequate to meet the probable fire demands.

(ii) Hydrants shall be provided in accordance with accepted good
practice.

(iii) Hose connected to a source of water shall be installed so
that all vessels, pumps, and other equipment containing flammable ((or
combustible)) liquids can be reached with at least one hose stream.
Nozzles that are capable of discharging a water spray shall be provi-
ded.

(iv) Processing plants shall be protected by an approved automat-
ic sprinkler system or equivalent extinguishing system. If special ex-
tinguishing systems including but not limited to those employing foam,
carbon dioxide, or dry chemical are provided, approved equipment shall
be used and installed in an approved manner.
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(c) Alarm systems. An approved means for prompt notification of
fire to those within the plant and any public fire department availa-
ble shall be provided. It may be advisable to connect the plant system
with the public system where public fire alarm system is available.

(d) Maintenance. All plant fire protection facilities shall be
adequately maintained and periodically inspected and tested to make
sure they are always in satisfactory operating condition and that they
will serve their purpose in time of emergency.

(7) Sources of ignition.
(a) General.
(i) Precautions shall be taken to prevent the ignition of flamma-

ble vapors. Sources of ignition include but are not limited to open
flames; lightning; smoking; cutting and welding; hot surfaces; fric-
tional heat; static, electrical, any mechanical sparks; spontaneous
ignition, including heat-producing chemical reactions; and radiant
heat.

(ii) ((Class I)) Category 1 or 2 flammable liquids, or Category 3
flammable liquids with a flashpoint below 100°F (37.8°C), shall not be
dispensed into containers unless the nozzle and container are electri-
cally interconnected. Where the metallic floorplate on which the con-
tainer stands while filling is electrically connected to the fill stem
or where the fill stem is bonded to the container during filling oper-
ations by means of a bond wire, the provisions of this section shall
be deemed to have been complied with.

(b) Maintenance and repair.
(i) When necessary to do maintenance work in a flammable ((or

combustible)) liquid processing area, the work shall be authorized by
a responsible representative of the employer.

(ii) Hot work such as welding or cutting operations, use of
spark-producing power tools, and chipping operations shall be permit-
ted only under supervision of an individual in responsible charge who
shall make an inspection of the area to be sure that it is safe for
the work to be done and that safe procedures will be followed for the
work specified.

(c) Electrical.
(i) All electrical wiring and equipment within storage or pro-

cessing areas shall be installed according to chapter 296-24 WAC Part
L.

(ii) Locations where flammable vapor-air mixtures may exist under
normal operations shall be classified ((Class I)) Category 1 or 2
flammable liquids, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), Division 1 according to the requirements of
chapter 296-24 WAC Part L. For those pieces of equipment installed in
accordance with subsection (3)(c)(ii) of this section, the Division 1
area shall extend ((5)) five feet in all directions from all points of
vapor liberation. All areas within pits shall be classified Division 1
if any part of the pit is within a Division 1 or 2 classified area,
unless the pit is provided with mechanical ventilation.

(iii) Locations where flammable vapor-air mixtures may exist un-
der abnormal conditions and for a distance beyond Division 1 locations
shall be classified Division 2 according to the requirements of chap-
ter 296-24 WAC Part L. These locations include an area within ((20))
twenty feet horizontally, ((3)) three feet vertically beyond a Divi-
sion 1 area, and up to ((3)) three feet above floor or grade level
within ((25)) twenty-five feet, if indoors, or ((10)) ten feet if out-
doors, from any pump, bleeder, withdrawal fittings, meter, or similar
device handling ((Class I)) Category 1 or 2 flammable liquids, or Cat-
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egory 3 flammable liquids with a flashpoint below 100°F (37.8°C). Pits
provided with adequate mechanical ventilation within a Division 1 or 2
area shall be classified Division 2. If ((Class II or Class III)) Cat-
egory 3 flammable liquids with a flashpoint at or above 100°F (37.8°C)
or Category 4 flammable liquids only are handled, then ordinary elec-
trical equipment is satisfactory though care shall be used in locating
electrical apparatus to prevent hot metal from falling into open
equipment.

(iv) Where the provisions of (((7)))(c)(i), (ii), and (iii) of
this ((section)) subsection require the installation of explosion-
proof equipment, ordinary electrical equipment including switchgear
may be used if installed in a room or enclosure which is maintained
under positive pressure with respect to the hazardous area. Ventila-
tion makeup air shall be uncontaminated by flammable vapors.

(8) Housekeeping.
(a) General. Maintenance and operating practices shall be in ac-

cordance with established procedures which will tend to control leak-
age and prevent the accidental escape of flammable ((or combustible))
liquids. Spills shall be cleaned up promptly.

(b) Access. Adequate aisles shall be maintained for unobstructed
movement of personnel and so that fire protection equipment can be
brought to bear on any part of the processing equipment.

(c) Waste and residues. Combustible waste material and residues
in a building or operating area shall be kept to a minimum, stored in
closed metal waste cans, and disposed of daily.

(d) Clear zone. Ground area around buildings and operating areas
shall be kept free of tall grass, weeds, trash, or other combustible
materials.

AMENDATORY SECTION (Amending Order 73-5, filed 5/9/73 )

WAC 296-24-33019 Refineries, chemical plants, and distilleries.
(1) Storage tanks. Flammable ((or combustible)) liquids shall be stor-
ed in tanks, in containers, or in portable tanks. Tanks shall be in-
stalled in accordance with WAC 296-24-33005. Tanks for the storage of
flammable ((or combustible)) liquids in tank farms and in locations
other than process areas shall be located in accordance with WAC
296-24-33005 (2)(a) and (b).

(2) Wharves. Wharves handling flammable ((or combustible)) liq-
uids shall be in accordance with WAC 296-24-33013(4).

(3) Fired and unfired pressure vessels.
(a) Fired vessels. Fired pressure vessels shall be constructed in

accordance with the Code for Fired Pressure Vessels, section I of the
ASME Boiler and Pressure Vessel Code—1968.

(b) Unfired vessels shall be constructed in accordance with the
Code for Unfired Pressure Vessels, section VIII of the ASME Boiler and
Pressure Vessel Code—1968.

(4) Location of process units. Process units shall be located so
that they are accessible from at least one side for the purpose of
fire control. Where topographical conditions are such that flammable
((or combustible)) liquids may flow from a processing area so as to
constitute a fire hazard to property of others, provision shall be
made to divert or impound the flow by curbs, drains, or other suitable
means.
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(5) Fire control.
(a) Portable equipment. Portable fire extinguishment and control

equipment shall be provided in such quantities and types as are needed
for the special hazards of operation and storage.

(b) Water supply. Water shall be available in volume and at ade-
quate pressure to supply water hose streams, foam producing equipment,
automatic sprinklers, or water spray systems as the need is indicated
by the special hazards of operation and storage.

(c) Special equipment. Special extinguishing equipment such as
that utilizing foam, inert gas, or dry chemical shall be provided as
the need is indicated by the special hazards of operation and storage.

AMENDATORY SECTION (Amending Order 73-5, filed 5/9/73 )

WAC 296-24-370 Spray finishing using flammable ((and combusti-
ble)) materials.

AMENDATORY SECTION (Amending WSR 91-24-017, filed 11/22/91, effective
12/24/91)

WAC 296-24-37005 Electrical and other sources of ignition. (1)
Conformance. All electrical equipment, open flames and other sources
of ignition shall conform to the requirements of this section, except
as follows:

(a) Electrostatic apparatus shall conform to the requirements of
WAC 296-24-37015 and 296-24-37017.

(b) Drying, curing, and fusion apparatus shall conform to the re-
quirements of WAC 296-24-37019.

(c) Automobile undercoating spray operations in garages shall
conform to the requirements of WAC 296-24-37021.

(d) Powder coating equipment shall conform to the requirements of
WAC 296-24-37023.

(2) Minimum separation. There shall be no open flame or spark
producing equipment in any spraying area nor within ((20)) twenty feet
thereof, unless separated by a partition.

(3) Hot surfaces. Space-heating appliances, steampipes, or hot
surfaces shall not be located in a spraying area where deposits of
combustible residues may readily accumulate.

(4) Wiring conformance. Electrical wiring and equipment shall
conform to the provisions of this section and chapter 296-24 WAC Part
L.

(5) Combustible residues, areas. Unless specifically approved for
locations containing both deposits of readily ignitable residue and
explosive vapors, there shall be no electrical equipment in any spray-
ing area, whereon deposits of combustible residues may readily accumu-
late, except wiring in rigid conduit or in boxes or fittings contain-
ing no taps, splices, or terminal connections.

(6) Wiring type approved. Electrical wiring and equipment not
subject to deposits of combustible residues but located in a spraying
area as herein defined shall be of explosion-proof type approved for
Class I, Group D locations and conform to the provisions of chapter
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296-24 WAC Part L, for Class I, Division 1, hazardous locations. Elec-
trical wiring, motors, and other equipment outside of but within twen-
ty feet of any spraying area, and not separated therefrom by parti-
tions, shall not produce sparks under normal operating conditions and
conform to the provisions of chapter 296-24 WAC Part L for Class I,
Division 2, hazardous locations.

(7) Lamps. Electric lamps outside of, but within twenty feet of
any spraying area, and not separated therefrom by a partition, shall
be totally enclosed to prevent the falling of hot particles and shall
be protected from mechanical injury by suitable guards or by location.

(8) Portable lamps. Portable electric lamps shall not be used in
any spraying area during spraying operations. Portable electric lamps,
if used during cleaning or repairing operations, shall be of the type
approved for hazardous Class I locations.

(9) Grounding.
(a) All metal parts of spray booths, exhaust ducts, and piping

systems conveying flammable ((or combustible)) liquids or liquids with
a flashpoint greater than 199.4°F (93°C) or aerated solids shall be
properly electrically grounded in an effective and permanent manner.

(b) "Airless" high-fluid pressure spray guns and any conductive
object being sprayed should be properly electrically grounded.

AMENDATORY SECTION (Amending Order 73-5, filed 5/9/73 )

WAC 296-24-37009 Flammable ((and combustible)) liquids((—Storage
and handling)) and liquids with a flashpoint greater than 199.4°F
(93°C). (1) Conformance. The storage of flammable ((or combustible))
liquids with a flashpoint greater than 199.4°F (93°C) in connection
with spraying operations shall conform to the requirements of WAC
296-24-330, where applicable.

(2) Quantity. The quantity of flammable ((or combustible)) liq-
uids or liquids with a flashpoint greater than 199.4°F (93°C) kept in
the vicinity of spraying operations shall be the minimum required for
operations and should ordinarily not exceed a supply for ((1)) one day
or one shift. Bulk storage of portable containers of flammable ((or
combustible)) liquids or liquids with a flashpoint greater than
199.4°F (93°C) shall be in a separate, constructed building detached
from other important buildings or cut off in a standard manner.

(3) Containers. Original closed containers, approved portable
tanks, approved safety cans or a properly arranged system of piping
shall be used for bringing flammable ((or combustible)) liquids or
liquids with a flashpoint greater than 199.4°F (93°C) into spray fin-
ishing room. Open or glass containers shall not be used.

(4) Transferring liquids. Except as provided in subsection (5) of
this section, the withdrawal of flammable ((and combustible)) liquids
and liquids with a flashpoint greater than 199.4°F (93°C) from con-
tainers having a capacity of greater than 60 gallons shall be by ap-
proved pumps. The withdrawal of flammable ((or combustible)) liquids
or liquids with a flashpoint greater than 199.4°F (93°C) from contain-
ers and the filling of containers, including portable mixing tanks,
shall be done only in a suitable mixing room or in a spraying area
when the ventilating system is in operation. Adequate precautions
shall be taken to protect against liquid spillage and sources of igni-
tion.
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(5) Spraying containers. Containers supplying spray nozzles shall
be of closed type or provided with metal covers kept closed. Contain-
ers not resting on floors shall be on metal supports or suspended by
wire cables. Containers supplying spray nozzles by gravity flow shall
not exceed 10 gallons capacity. Original shipping containers shall not
be subject to air pressure for supplying spray nozzles. Containers un-
der air pressure supplying spray nozzles shall be of limited capacity,
not exceeding that necessary for ((1)) one day's operation; shall be
designed and approved for such use; shall be provided with a visible
pressure gage; and shall be provided with a relief valve set to oper-
ate in conformance with the requirements of the Code for Unfired Pres-
sure Vessels, Section VIII of the ASME Boiler and Pressure Vessel Code
—1968. Containers under air pressure supplying spray nozzles, air-
storage tanks and coolers shall conform to the standards of the Code
for Unfired Pressure Vessels, Section VIII of the ASME Boiler and
Pressure Vessel Code—1968 for construction, tests, and maintenance.

(6) Pipes and hoses.
(a) All containers or piping to which is attached a hose or flex-

ible connection shall be provided with a shutoff valve at the connec-
tion. Such valves shall be kept shut when spraying operations are not
being conducted.

(b) When a pump is used to deliver products, automatic means
shall be provided to prevent pressure in excess of the design working
pressure of accessories, piping, and hose.

(c) All pressure hose and couplings shall be inspected at regular
intervals appropriate to this service. The hose and couplings shall be
tested with the hose extended, and using the "inservice maximum oper-
ating pressures." Any hose showing material deteriorations, signs of
leakage, or weakness in its carcass or at the couplings, shall be
withdrawn from service and repaired or discarded.

(d) Piping systems conveying flammable ((or combustible)) liquids
or liquids with a flashpoint greater than 199.4°F (93°C) shall be of
steel or other material having comparable properties of resistance to
heat and physical damage. Piping systems shall be properly bonded and
grounded.

(7) Spray liquid heaters. Electrically powered spray liquid heat-
ers shall be approved and listed for the specific location in which
used (see WAC 296-24-37005). Heaters shall not be located in spray
booths nor other locations subject to the accumulation of deposits or
combustible residue. Agitators, if used, should preferably be driven
by compressed air, water, or low-pressure steam. If an electric motor
is used, (see WAC 296-24-37005).

(8) Pump relief. If flammable ((or combustible)) liquids or liq-
uids with a flashpoint greater than 199.4°F (93°C) are supplied to
spray nozzles by positive displacement pumps, the pump discharge line
shall be provided with an approved relief valve discharging to a pump
suction or a safe detached location, or a device provided to stop the
prime mover if the discharge pressure exceeds the safe operating pres-
sure of the system.

(9) Grounding. Whenever flammable ((or combustible)) liquids or
liquids with a flashpoint greater than 199.4°F (93°C) are transferred
from one container to another, both containers shall be effectively
bonded and grounded to prevent discharge sparks of static electricity.
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AMENDATORY SECTION (Amending WSR 06-16-106, filed 8/1/06, effective
9/1/06)

WAC 296-62-08017 Protective work clothing and equipment. (1) Pro-
vision and use. Where a hazard is present or is likely to be present
from skin or eye contact with chromium (VI), the employer shall pro-
vide appropriate personal protective clothing and equipment at no cost
to employees, and shall ensure that employees use such clothing and
equipment.

(2) Removal and storage.
(a) The employer shall ensure that employees remove all protec-

tive clothing and equipment contaminated with chromium (VI) at the end
of the work shift or at the completion of their tasks involving chro-
mium (VI) exposure, whichever comes first.

(b) The employer shall ensure that no employee removes chromium
(VI) contaminated protective clothing or equipment from the workplace,
except for those employees whose job it is to launder, clean, main-
tain, or dispose of such clothing or equipment.

(c) When contaminated protective clothing or equipment is removed
for laundering, cleaning, maintenance, or disposal, the employer shall
ensure that it is stored and transported in sealed, impermeable bags
or other closed, impermeable containers.

(d) The employer shall ensure that bags or containers of contami-
nated protective clothing or equipment that are removed from change
rooms for laundering, cleaning, maintenance, or disposal shall be la-
beled in accordance with the requirements of ((WAC 296-800-170, Em-
ployer chemical hazard communication)) the hazard communication stand-
ard, WAC 296-901-140.

(3) Cleaning and replacement.
(a) The employer shall clean, launder, repair and replace all

protective clothing and equipment required by this section as needed
to maintain its effectiveness.

(b) The employer shall prohibit the removal of chromium (VI) from
protective clothing and equipment by blowing, shaking, or any other
means that disperses chromium (VI) into the air or onto an employee's
body.

(c) The employer shall inform any person who launders or cleans
protective clothing or equipment contaminated with chromium (VI) of
the potentially harmful effects of exposure to chromium (VI) and that
the clothing and equipment should be laundered or cleaned in a manner
that minimizes skin or eye contact with chromium (VI) and effectively
prevents the release of airborne chromium (VI) in excess of the PEL.

AMENDATORY SECTION (Amending WSR 06-16-106, filed 8/1/06, effective
9/1/06)

WAC 296-62-08021 Housekeeping.
Exemption: This section does not apply to construction, shipyards, marine terminals and longshoring.

(1) General. The employer shall ensure that:
(a) All surfaces are maintained as free as practicable of accumu-

lations of chromium (VI).
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(b) All spills and releases of chromium (VI) containing material
are cleaned up promptly.

(2) Cleaning methods.
(a) The employer shall ensure that surfaces contaminated with

chromium (VI) are cleaned by HEPA-filter vacuuming or other methods
that minimize the likelihood of exposure to chromium (VI).

(b) Dry shoveling, dry sweeping, and dry brushing may be used on-
ly where HEPA-filtered vacuuming or other methods that minimize the
likelihood of exposure to chromium (VI) have been tried and found not
to be effective.

(c) The employer shall not allow compressed air to be used to re-
move chromium (VI) from any surface unless:

(i) The compressed air is used in conjunction with a ventilation
system designed to capture the dust cloud created by the compressed
air; or

(ii) No alternative method is feasible.
(d) The employer shall ensure that cleaning equipment is handled

in a manner that minimizes the reentry of chromium (VI) into the work-
place.

(3) Disposal. The employer shall ensure that:
(a) Waste, scrap, debris, and any other materials contaminated

with chromium (VI) and consigned for disposal are collected and dis-
posed of in sealed, impermeable bags or other closed, impermeable con-
tainers.

(b) Bags or containers of waste, scrap, debris, and any other ma-
terials contaminated with chromium (VI) that are consigned for dispos-
al are labeled in accordance with the requirements of WAC
((296-800-170, Employer chemical)) 296-901-140, Hazard communication.

AMENDATORY SECTION (Amending WSR 06-16-106, filed 8/1/06, effective
9/1/06)

WAC 296-62-08025 Communication of chromium (VI) hazards ((to em-
ployees)). (1) Hazard communication - General. ((In addition to the
requirements of WAC 296-800-170, Employer chemical hazard communica-
tion, employers shall comply with the following requirements.)) 

(a) Chemical manufacturers, importers, distributors, and employ-
ers shall comply with all requirements of the hazard communication
standard (HCS), WAC 296-901-140 for chromium (VI).

(b) In classifying the hazards of chromium (VI) at least the fol-
lowing hazards are to be addressed: Cancer, eye irritation, and skin
sensitization.

(c) Employers shall include chromium (VI) in the hazard communi-
cation program established to comply with the HCS, WAC 296-901-140.
Employers shall ensure that each employee has access to labels on con-
tainers of chromium (VI) and to safety data sheets, and is trained in
accordance with the requirements of HCS and subsection (2) of this
section. The employer shall ensure that at least the following hazards
are addressed: Cancer, skin sensitization, and eye irritation.

(2) Employee information and training.
(a) The employer shall ensure that each employee can demonstrate

knowledge of at least the following:
(i) The contents of this section; and
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(ii) The purpose and a description of the medical surveillance
program required by (a)(i) of this subsection.

(b) The employer shall make a copy of this section readily avail-
able without cost to all affected employees.
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AMENDATORY SECTION (Amending WSR 02-15-102, filed 7/17/02, effective
10/1/02)

WAC 296-835-11015 Take additional precautions if you recirculate
ventilation system exhaust air into the workplace.

IMPORTANT:
This section applies if exhaust air from dipping or coating oper-

ations that use flammable liquids, or liquids with flashpoints greater
than 199.4°F (93°C) is recirculated back into the work environment.

You must:
• Only recirculate air that contains no substance at a concentra-

tion that could pose a health or safety hazard to employees.
• Make sure any exhaust system that recirculates air into the

workplace:
– Passes the air through a device that removes contaminants
– Sounds an alarm and automatically shuts down the dip tank oper-

ation, if the vapor concentration of any substance in the exhaust air
exceeds twenty-five percent of its LFL

– Monitors the concentration of vapor from flammable ((or combus-
tible)) liquids or liquids with flashpoints greater than 199.4°F
(93°C) with approved equipment.
Note: • The LFL concentration in the air must be determined after the air passes through the air-cleaning device and before the air reenters the work-

space.
 • Most substances will pose a health hazard at a concentration far below twenty-five percent of its LFL.

AMENDATORY SECTION (Amending WSR 02-15-102, filed 7/17/02, effective
10/1/02)

WAC 296-835-120 Additional requirements for dip tanks using flam-
mable ((or combustible)) liquids or liquids with flashpoints greater
than 199.4°F (93°C). Summary.

IMPORTANT:
This section applies to:
• Flammable ((and combustible)) liquids (((flashpoint below

200°F)
• Liquids that have a flashpoint of 200°F)) or liquids with

flashpoints greater than 199.4°F (93.3°C) or higher if you:
– Heat the liquid
– Dip a heated object in the tank
Reference: Store flammable ((and combustible)) liquids ((as re-

quired by Flammable and combustible liquids,)) or liquids with a
flashpoint greater than 199.4°F (93°C) in accordance with WAC
296-24-330, in the general safety and health standards.

Your responsibility:
Safeguard employees working with dip tanks containing flammable

((or combustible)) liquids or liquids with a flashpoint greater than
199.4°F (93°C).

You must:
CONSTRUCTION
Include additional safeguards when constructing dip tanks
WAC 296-835-12005
Provide overflow pipes
WAC 296-835-12010
Provide bottom drains
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WAC 296-835-12015
FIRE PROTECTION
Provide fire protection in the vapor area
WAC 296-835-12020
Provide additional fire protection for large dip tanks
WAC 296-835-12025
ELECTRICAL WIRING AND EQUIPMENT AND SOURCES OF IGNITION
Prevent static electricity sparks or arcs when adding liquids to

a dip tank
WAC 296-835-12035
Control ignition sources in the vapor area and adjacent area
WAC 296-835-12040
Provide safe wiring and electrical equipment where the liquid can

drip or splash
WAC 296-835-12045
HOUSEKEEPING
Keep the area around dip tanks clear of combustible material and

properly dispose of waste
WAC 296-835-12050
HEATING LIQUID
Make sure heating the liquid in your dip tanks does not cause a

fire
WAC 296-835-12055
HEAT DRYING
Make sure a heating system used for drying objects does not cause

a fire
WAC 296-835-12060
CONVEYORS
Make sure the conveyor system for dip tanks is safe
WAC 296-835-12065.

AMENDATORY SECTION (Amending WSR 02-15-102, filed 7/17/02, effective
10/1/02)

WAC 296-835-12020 Provide fire protection in the vapor area.
You must:
• Provide a manual fire extinguisher near the tank that is suita-

ble for putting out fires involving flammable ((and combustible liquid
fires)) liquids and liquids with flashpoints greater than 199.4°F
(93°C).

AMENDATORY SECTION (Amending WSR 02-15-102, filed 7/17/02, effective
10/1/02)

WAC 296-835-13005 Meet specific requirements if you use a harden-
ing or tempering tank.

You must:
(1) Provide an automatic fire extinguishing system or an automat-

ic dip tank cover for any hardening and tempering tank that uses flam-
mable ((or combustible)) liquids or liquids with flashpoints greater
than 199.4°F (93°C) and:

– Holds five hundred gallons (1893 L) or more of liquid
OR
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– Has twenty-five square feet (2.37 m2) or more of liquid surface
area.

(2) Prevent fires.
• Make sure hardening and tempering tanks are:
– Not located on or near combustible flooring.
– Located as far away as practical from furnaces.
– Equipped with noncombustible hoods and vents (or equally effec-

tive devices) for venting to the outside.
• Treat vent ducts as flues and keep them away from combustible

material, particularly roofs.
(3) Make sure air under pressure is not used to:
• Fill the tank
OR
• Agitate the liquid in the tank.
(4) Equip each tank with an alarm that will sound when the tem-

perature is within 50°F (10°C) of the liquid's flashpoint (alarm set
point).

(5) Make sure a limit switch shuts down conveyors supplying work
to the tank when the temperature reaches the alarm setpoint, if opera-
tionally practical.

(6) Have a circulating cooling system if the temperature of the
liquid can exceed the alarm set point.
Note: The bottom drain of the tank may be combined with the oil circulating system if the requirements for bottom drains in WAC 296-835-12015

are satisfied.

AMENDATORY SECTION (Amending WSR 02-15-102, filed 7/17/02, effective
10/1/02)

WAC 296-835-140 Definitions. ACGIH: American Conference of Gov-
ernmental Industrial Hygienists.

Adjacent area: Any area within twenty feet (6.1 m) of a vapor
area that is not separated from the vapor area by tight partitions.

ANSI: American National Standards Institute.
Approved: Approved or listed by a nationally recognized testing

laboratory. Refer to federal regulation 29 C.F.R. 1910.7, for defini-
tion of nationally recognized testing laboratory.

Autoignition temperature: The minimum temperature required to
cause self-sustained combustion without any other source of heat.

((Combustible liquid: A liquid having a flashpoint of at least
100°F (37.8°C) and below 200°F (93.3°C). Mixtures with at least nine-
ty-nine percent of their components having flashpoints of 200°F
(93.3°C) or higher are not considered combustible liquids.))

Detearing: A process for removing excess wet coating material
from the bottom edge of a dipped or coated object or material by pass-
ing it through an electrostatic field.

Dip tank: A container holding a liquid other than plain water
that is used for dipping or coating. An object may be immersed (or
partially immersed) in a dip tank or it may be suspended in a vapor
coming from the tank.

Flammable liquid: Any liquid having a flashpoint at or below
((100)) 199.4°F (((37.8)) 93°C)((, except any mixture having compo-
nents with flashpoints of 100°F (37.8°C) or higher, the total of which
make up ninety-nine percent or more of the total volume of the mix-
ture)). Flammable liquids are divided into four categories as follows:
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(a) Category 1 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point at or below 95°F (35°C).

(b) Category 2 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point above 95°F (35°C).

(c) Category 3 shall include liquids having flashpoints at or
above 73.4°F (23°C) and at or below 140°F (60°C). When a Category 3
liquid with a flashpoint at or above 100°F (37.8°C) is heated for use
to within 30°F (16.7°C) of its flashpoint, it shall be handled in ac-
cordance with the requirements for a Category 3 liquid with a flash-
point below 100°F (37.8°C).

(d) Category 4 shall include liquids having flashpoints above
140°F (60°C) and at or below 199.4°F (93°C). When a Category 4 flamma-
ble liquid is heated for use to within 30°F (16.7°C) of its flash-
point, it shall be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it shall be
handled in accordance with the requirements for a Category 4 flammable
liquid.

Flashpoint: Means the minimum temperature at which a liquid gives
off a vapor ((in)) within a test vessel in sufficient concentration to
((ignite when tested by any of the measurement methods described in
the definition of flashpoint in the safety and health core rules, WAC
296-800-370.)) form an ignitable mixture with air near the surface of
the liquid, and shall be determined as follows:

(a) The flashpoint of liquids having a viscosity less than 45
Saybolt universal second(s) at 100°F (37.8°C) and a flashpoint below
175°F (79.4°C) shall be determined in accordance with the Standard
Method of Test for Flashpoint by the Tag Closed Tester, ASTM D-56-69
(incorporated by reference; WAC 296-901-14024, Appendix B—Physical
hazard criteria).

(b) The flashpoints of liquids having a viscosity of 45 Saybolt
universal second(s) or more at 175°F (79.4°C) or higher shall be de-
termined in accordance with the Standard Method of Test for Flashpoint
by the Pensky Martens Closed Tester, ASTM D-93-69 (incorporated by
reference; WAC 296-901-14024, Appendix B—Physical hazard criteria).

Lower flammable limit: The lowest concentration of a material
that will propagate a flame. The LFL is usually expressed as a percent
by volume of the material in air (or other oxidant).

NFPA: National Fire Protection Association.
Vapor area: Any area in the vicinity of dip tanks, their drain

boards or associated drying, conveying, or other equipment where the
vapor concentration could exceed twenty-five percent of the lower
flammable limit (LFL) for the liquid in the tank.

You: Means the employer. See the definition of employer in the
safety and health core rules, WAC 296-800-370.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-155-17323 Communication of hazards ((to employees)). (1)
((Signs and labels)) Hazard communication—General.

(a) Chemical manufacturers, importers, distributors and employers
shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for MDA.

(b) In classifying the hazards for MDA at least the following
hazards are to be addressed: Cancer; liver effects; and skin sensiti-
zation.

(c) Employers shall include MDA in the hazard communication pro-
gram established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
MDA and to safety data sheets, and is trained in accordance with the
requirements of HCS and subsection (4) of this section.

(2) Signs and labels.
(a) Signs.
(i) The employer shall post and maintain legible signs demarcat-

ing regulated areas and entrances or ((access ways)) accessways to
regulated areas that bear the following legend:

DANGER MDA MAY CAUSE CANCER CAUSES DAMAGE TO THE LIVER ((TOXIN
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND)) RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING
MAY BE REQUIRED ((TO BE WORN)) IN THIS AREA

AUTHORIZED PERSONNEL ONLY
(ii) Prior to June 1, 2016, employers may use the following leg-

end in lieu of that specified in (a)(i) of this subsection:
DANGER MDA MAY CAUSE CANCER LIVER TOXIN

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTHING MAY BE REQUIRED TO BE WORN IN THIS AREA

(b) ((The employer shall ensure that labels or other appropriate
forms of warning are provided for containers of MDA within the)) La-
bels. Prior to June 1, 2015, employers may include the following in-
formation workplace((. The)) labels ((shall comply with the require-
ments of WAC 296-800-170 and shall include one of the following leg-
ends)) in lieu of the labeling requirements in subsection (1) of this
section:

(i) For pure MDA:
DANGER CONTAINS MDA MAY CAUSE CANCER LIVER TOXIN

(ii) For mixtures containing MDA:
DANGER CONTAINS MDA CONTAINS MATERIALS

WHICH MAY CAUSE CANCER LIVER TOXIN

(((2) Material)) (3) Safety data sheets (((MSDS))) (SDS). ((Em-
ployers shall obtain or develop, and shall provide access to their em-
ployees to, a material safety data sheet (MSDS) for MDA.

(3))) In meeting the obligation to provide safety data sheets,
employers shall make appropriate use of the information found in Ap-
pendices A and B to WAC 296-62-076.

(4) Information and training.
(a) The employer shall provide employees with information and

training on MDA, in accordance with WAC ((296-800-170)) 296-901-14016,
at the time of initial assignment and at least annually thereafter.
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(b) In addition to the information required under WAC
((296-800-170)) 296-901-140, the employer shall:

(i) Provide an explanation of the contents of this section, in-
cluding Appendices A and B of this section, and indicate to employees
where a copy of the standard is available;

(ii) Describe the medical surveillance program required under WAC
296-155-17327, and explain the information contained in Appendix C of
this standard; and

(iii) Describe the medical removal provision required under WAC
296-155-17327.

(((4))) (5) Access to training materials.
(a) The employer shall make readily available to all affected em-

ployees, without cost, all written materials relating to the employee
training program, including a copy of this regulation.

(b) The employer shall provide to the director, upon request, all
information and training materials relating to the employee informa-
tion and training program.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-155-17615 Protective work clothing and equipment. (1)
Provision and use. Where an employee is exposed to lead above the PEL
without regard to the use of respirators, where employees are exposed
to lead compounds which may cause skin or eye irritation (e.g., lead
arsenate, lead azide), and as protection for employees performing
tasks as specified in WAC 296-155-17609(2), the employer shall provide
at no cost to the employee and assure that the employee uses appropri-
ate protective work clothing and equipment that prevents contamination
of the employee and the employee's garments such as, but not limited
to:

(a) Coveralls or similar full-body work clothing;
(b) Gloves, hats, and shoes or disposable shoe coverlets; and
(c) Face shields, vented goggles, or other appropriate protective

equipment which complies with WAC 296-800-160.
(2) Cleaning and replacement.
(a) The employer shall provide the protective clothing required

in subsection (1) of this section in a clean and dry condition at
least weekly, and daily to employees whose exposure levels without re-
gard to a respirator are over 200 µg/m3 of lead as an 8-hour TWA.

(b) The employer shall provide for the cleaning, laundering, and
disposal of protective clothing and equipment required by subsection
(1) of this section.

(c) The employer shall repair or replace required protective
clothing and equipment as needed to maintain their effectiveness.

(d) The employer shall assure that all protective clothing is re-
moved at the completion of a work shift only in change areas provided
for that purpose as prescribed in WAC 296-155-17619(2).

(e) The employer shall assure that contaminated protective cloth-
ing which is to be cleaned, laundered, or disposed of, is placed in a
closed container in the change area which prevents dispersion of lead
outside the container.

(f) The employer shall inform in writing any person who cleans or
launders protective clothing or equipment of the potentially harmful
effects of exposure to lead.

(g) The employer shall ((assure)) ensure that the containers of
contaminated protective clothing and equipment required ((by subdivi-
sion)) under (e) of this subsection are labeled as follows:

DANGER: CLOTHING AND EQUIPMENT CONTAMINATED WITH LEAD.
MAY DAMAGE FERTILITY OR THE UNBORN CHILD.

CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM.
DO NOT EAT, DRINK OR SMOKE WHEN HANDLING.
DO NOT REMOVE DUST BY BLOWING OR SHAKING.

DISPOSE OF LEAD CONTAMINATED WASH WATER IN ACCORDANCE WITH
APPLICABLE LOCAL, STATE, OR FEDERAL REGULATIONS.

(h) Prior to June 1, 2015, employers may include the following
information on bags or containers of contaminated protective clothing
and equipment required under (e) of this subsection in lieu of the la-
beling requirements stated above in this section:
Caution: Clothing contaminated with lead. Do not remove dust by blowing or shaking. Dispose of lead contaminated wash water in accordance

with applicable local, state, or federal regulations.
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(((h))) (i) The employer shall prohibit the removal of lead from
protective clothing or equipment by blowing, shaking, or any other
means which disperses lead into the air.

AMENDATORY SECTION (Amending WSR 09-15-145, filed 7/21/09, effective
9/1/09)

WAC 296-155-17625 ((Employee information and training.)) Communi-
cation of hazards. (1) General.

(a) Hazard communication. The employer shall ((communicate infor-
mation concerning)) include lead ((hazards according to the require-
ments of WISHA's Hazard Communication Standard for the construction
industry, chapter 296-800 WAC, including but not limited to the re-
quirements concerning warning signs and)) in the program established
to comply with the Hazard Communication Standard (HCS), WAC
296-901-140. The employer shall ensure that each employee has access
to labels((, material)) on containers of lead and safety data sheets
(((MSDS))), and ((employee information and training)) is trained in
accordance with the provisions of HCS and subsection (1) of this sec-
tion. ((In addition,)) The employer((s)) shall ((comply with)) ensure
that at least the following ((requirements)) hazards are addressed:

(i) Reproductive/developmental toxicity;
(ii) Central nervous system effects;
(iii) Kidney effects;
(iv) Blood effects; and
(v) Acute toxicity effects.
(b) The employer shall train each employee who is subject to ex-

posure to lead at or above the action level on any day or who is sub-
ject to exposure to lead compounds which may cause skin or eye irrita-
tion (e.g., lead arsenate, lead azide), in accordance with the re-
quirements of this chapter. The employer shall institute a training
program in accordance with subsection (2) of this section and ensure
employee participation.

(c) The employer shall provide the training program as initial
training prior to the time of job assignment or prior to the start up
date for this requirement, whichever comes last.

(d) The employer shall also provide the training program at least
annually for each employee who is subject to lead exposure at or above
the action level on any day.

(2) Training program. The employer shall assure that each employ-
ee is trained in the following:

(a) The content of this standard and its appendices;
(b) The specific nature of the operations which could result in

exposure to lead above the action level;
(c) The training requirements for respiratory protection as re-

quired by WAC 296-842-110, 296-842-19005, and 296-842-16005;
(d) The purpose and a description of the medical surveillance

program, and the medical removal protection program including informa-
tion concerning the adverse health effects associated with excessive
exposure to lead (with particular attention to the adverse reproduc-
tive effects on both males and females and hazards to the fetus and
additional precautions for employees who are pregnant);

(e) The engineering controls and work practices associated with
the employee's job assignment including training of employees to fol-
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low relevant good work practices described in Appendix B, WAC
296-155-17652;

(f) The contents of any compliance plan in effect;
(g) Instructions to employees that chelating agents should not

routinely be used to remove lead from their bodies and should not be
used at all except under the direction of a licensed physician; and

(h) The employee's right of access to records under Part B, chap-
ter 296-62 WAC and chapter 296-800 WAC.

(3) Access to information and training materials.
(a) The employer shall make readily available to all affected em-

ployees a copy of this standard and its appendices.
(b) The employer shall provide, upon request, all materials re-

lating to the employee information and training program to affected
employees and their designated representatives, and the director.

AMENDATORY SECTION (Amending WSR 93-22-054, filed 10/29/93, effective
12/10/93)

WAC 296-155-17627 Signs. (((1))) General.
(((a) The employer may use signs required by other statutes, reg-

ulations or ordinances in addition to, or in combination with, signs
required by this section.

(b) The employer shall assure that no statement appears on or
near any sign required by this section which contradicts or detracts
from the meaning of the required sign.

(2) Signs.
(a))) (1) The employer shall post the following warning signs in

each work area where an ((employees)) employee's exposure to lead is
above the PEL.

((WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING))
DANGER LEAD WORK AREA

MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM

DO NOT EAT, DRINK OR SMOKE IN THIS AREA

(2) The employer shall ensure that no statement appears on or
near any sign required by this section which contradicts or detracts
from the meaning of the required sign.

(((b))) (3) The employer shall ((assure)) ensure that signs re-
quired by this section are illuminated and cleaned as necessary so
that the legend is readily visible.

(4) The employer may use signs required by other statutes, regu-
lations or ordinances in addition to, or in combination with, signs
required by this section.

(5) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in subsection (1) of this section:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING
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AMENDATORY SECTION (Amending WSR 05-03-093, filed 1/18/05, effective
3/1/05)

WAC 296-155-17652 Appendix B to WAC 296-155-176—Employee standard
summary. This appendix summarizes key provisions of the standard for
lead in construction that you as a worker should become familiar with.

(1) Permissible exposure limit (PEL)—WAC 296-62-17607.
The standard sets a permissible exposure limit (PEL) of 50 micro-

grams of lead per cubic meter of air (50 µg/m3), averaged over an
eight-hour workday which is referred to as a time-weighted average
(TWA). This is the highest level of lead in air to which you may be
permissibly exposed over an eight-hour workday. However, since this is
an eight-hour average, short exposures above the PEL are permitted so
long as for each eight-hour work day your average exposure does not
exceed this level. This standard, however, takes into account the fact
that your daily exposure to lead can extend beyond a typical eight-
hour workday as the result of overtime or other alterations in your
work schedule. To deal with this situation, the standard contains a
formula which reduces your permissible exposure when you are exposed
more than eight hours. For example, if you are exposed to lead for ten
hours a day, the maximum permitted average exposure would be 40 µg/m3.

(2) Exposure assessment—WAC 296-155-17609.
If lead is present in your workplace in any quantity, your em-

ployer is required to make an initial determination of whether any em-
ployee's exposure to lead exceeds the action level (30 µg/m3 averaged
over an eight-hour day). Employee exposure is that exposure which
would occur if the employee were not using a respirator. This initial
determination requires your employer to monitor workers' exposures un-
less the employee has objective data which can demonstrate conclusive-
ly that no employee will be exposed to lead in excess of the action
level. Where objective data is used in lieu of actual monitoring the
employer must establish and maintain an accurate record, documenting
its relevancy in assessing exposure levels for current job conditions.
If such objective data is available, the employer need proceed no fur-
ther on employee exposure assessment until such time that conditions
have changed and the determination is no longer valid.

Objective data may be compiled from various sources, e.g., insur-
ance companies and trade associations and information from suppliers
or exposure data collected from similar operations. Objective data may
also comprise previously-collected sampling data including area moni-
toring. If it cannot be determined through using objective data that
worker exposure is less than the action level, your employer must con-
duct monitoring or must rely on relevant previous personal sampling,
if available. Where monitoring is required for the initial determina-
tion, it may be limited to a representative number of employees who
are reasonably expected to have the highest exposure levels. If your
employer has conducted appropriate air sampling for lead in the past
twelve months, they may use these results, provided they are applica-
ble to the same employee tasks and exposure conditions and meet the
requirements for accuracy as specified in the standard. As with objec-
tive data, if such results are relied upon for the initial determina-
tion, your employer must establish and maintain a record as to the
relevancy of such data to current job conditions.

If there have been any employee complaints of symptoms which may
be attributable to exposure to lead or if there is any other informa-
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tion or observations which would indicate employee exposure to lead,
this must also be considered as part of the initial determination. If
this initial determination shows that a reasonable possibility exists
that any employee may be exposed, without regard to respirator, over
the action level, your employer must set up an air monitoring program
to determine the exposure level representative of each employee ex-
posed to lead at your workplace. In carrying out this air monitoring
program, your employer is not required to monitor the exposure of ev-
ery employee, but they must monitor a representative number of employ-
ees and job types. Enough sampling must be done to enable each employ-
ee's exposure level to be reasonably represent full shift exposure. In
addition, these air samples must be taken under conditions which rep-
resent each employee's regular, daily exposure to lead. Sampling per-
formed in the past twelve months may be used to determine exposures
above the action level if such sampling was conducted during work ac-
tivities essentially similar to present work conditions.

The standard lists certain tasks which may likely result in expo-
sures to lead in excess of the PEL and, in some cases, exposures in
excess of fifty times the PEL. If you are performing any of these
tasks, your employer must provide you with appropriate respiratory
protection, protective clothing and equipment, change areas, hand
washing facilities, biological monitoring, and training until such
time that an exposure assessment is conducted which demonstrates that
your exposure level is below the PEL.

If you are exposed to lead and air sampling is performed, your
employer is required to notify you in writing within five working days
of the air monitoring results which represent your exposure. If the
results indicate that your exposure exceeds the PEL (without regard to
your use of a respirator), then your employer must also notify you of
this in writing, and provide you with a description of the corrective
action that has been taken or will be taken to reduce your exposure.

Your exposure must be rechecked by monitoring, at least every six
months if your exposure is at or over the action level but below the
PEL. Your employer may discontinue monitoring for you if two consecu-
tive measurements, taken at least seven days apart, are at or below
the action level. Air monitoring must be repeated every three months
if you are exposed over the PEL. Your employer must continue monitor-
ing for you at this frequency until two consecutive measurements, tak-
en at least seven days apart, are below the PEL but above the action
level, at which time your employer must repeat monitoring of your ex-
posure every six months and may discontinue monitoring only after your
exposure drops to or below the action level. However, whenever there
is a change of equipment, process, control, or personnel or a new type
of job is added at your workplace which may result in new or addition-
al exposure to lead, your employer must perform additional monitoring.

(3) Methods of compliance—WAC 296-155-17611.
Your employer is required to assure that no employee is exposed

to lead in excess of the PEL as an eight-hour TWA. The standard for
lead in construction requires employers to institute engineering and
work practice controls including administrative controls to the extent
feasible to reduce employee exposure to lead. Where such controls are
feasible but not adequate to reduce exposures below the PEL they must
be used nonetheless to reduce exposures to the lowest level that can
be accomplished by these means and then supplemented with appropriate
respiratory protection.

Your employer is required to develop and implement a written com-
pliance program prior to the commencement of any job where employee
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exposures may reach the PEL as an eight-hour TWA. The standard identi-
fies the various elements that must be included in the plan. For exam-
ple, employers are required to include a description of operations in
which lead is emitted, detailing other relevant information about the
operation such as the type of equipment used, the type of material in-
volved, employee job responsibilities, operating procedures and main-
tenance practices. In addition, your employer's compliance plan must
specify the means that will be used to achieve compliance and, where
engineering controls are required, include any engineering plans or
studies that have been used to select the control methods. If adminis-
trative controls involving job rotation are used to reduce employee
exposure to lead, the job rotation schedule must be included in the
compliance plan. The plan must also detail the type of protective
clothing and equipment, including respirator, housekeeping and hygiene
practices that will be used to protect you from the adverse effects of
exposure to lead.

The written compliance program must be made available, upon re-
quest, to affected employees and their designated representatives, and
the director.

Finally, the plan must be reviewed and updated at least every six
months to assure it reflects the current status in exposure control.

(4) Respiratory protection—WAC 296-155-17613.
Your employer is required to select respirator from the types

listed in Table I of the Respiratory Protection section of the stand-
ard (see WAC 296-155-17613). Any respirator chosen must be certified
by the National Institute for Occupational Safety and Health (NIOSH)
under the provisions of 42 C.F.R. part 84. This respirator selection
table will enable your employer to choose a type of respirator that
will give you a proper amount of protection based on your airborne
lead exposure. Your employer may select a type of respirator that pro-
vides greater protection than that required by the standard; that is,
one recommended for a higher concentration of lead than is present in
your workplace. For example, a powered air-purifying respirator (PAPR)
is much more protective than a typical negative pressure respirator,
and may also be more comfortable to wear. A PAPR has a filter, car-
tridge, or canister to clean the air, and a power source which contin-
uously blows filtered air into your breathing zone. Your employer
might make a PAPR available to you to ease the burden of having to
wear a respirator for long periods of time. The standard provides that
you can obtain a PAPR upon request.

Your employer must also start a Respiratory Protection Program.
This program must include written procedures for the proper selection,
use, cleaning, storage, and maintenance of respirator.

Your employer must ensure that your respirator facepiece fits
properly. Proper fit of a respirator facepiece is critical to your
protection from airborne lead. Obtaining a proper fit on each employee
may require your employer to make available several different types of
respirator masks. To ensure that your respirator fits properly and
that facepiece leakage is minimal, your employer must give you either
a qualitative or quantitative fit test as specified in WAC
296-842-15005.

(5) Protective work clothing and equipment—WAC 296-155-17615.
If you are exposed to lead above the PEL as an 8-hour TWA, with-

out regard to your use of a respirator, or if you are exposed to lead
compounds such as lead arsenate or lead azide which can cause skin and
eye irritation, your employer must provide you with protective work
clothing and equipment appropriate for the hazard. If work clothing is
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provided, it must be provided in a clean and dry condition at least
weekly, and daily if your airborne exposure to lead is greater than
200 µg/m3. Appropriate protective work clothing and equipment can in-
clude coveralls or similar full-body work clothing, gloves, hats,
shoes or disposable shoe coverlets, and face shields or vented gog-
gles. Your employer is required to provide all such equipment at no
cost to you. In addition, your employer is responsible for providing
repairs and replacement as necessary, and also is responsible for the
cleaning, laundering or disposal of protective clothing and equipment.

The standard requires that your employer assure that you follow
good work practices when you are working in areas where your exposure
to lead may exceed the PEL. With respect to protective clothing and
equipment, where appropriate, the following procedures should be ob-
served prior to beginning work:

♦ Change into work clothing and shoe covers in the clean
section of the designated changing areas;

♦ Use work garments of appropriate protective gear, includ-
ing respirator before entering the work area; and

♦ Store any clothing not worn under protective clothing in
the designated changing area.

Workers should follow these procedures upon leaving the work
area:

♦ HEPA vacuum heavily contaminated protective work clothing
while it is still being worn. At no time may lead be re-
moved from protective clothing by any means which result
in uncontrolled dispersal of lead into the air;

♦ Remove shoe covers and leave them in the work area;
♦ Remove protective clothing and gear in the dirty area of

the designated changing area. Remove protective coveralls
by carefully rolling down the garment to reduce exposure
to dust.

♦ Remove respirator last; and
♦ Wash hands and face.
Workers should follow these procedures upon finishing work for

the day (in addition to procedures described above):
♦ Where applicable, place disposal coveralls and shoe cov-

ers with the abatement waste;
♦ Contaminated clothing which is to be cleaned, laundered

or disposed of must be placed in closed containers in the
change room.

♦ Clean protective gear, including respirator, according to
standard procedures;

♦ Wash hands and face again.
If showers are available, take a shower and wash hair. If shower

facilities are not available at the work site, shower immediately at
home and wash hair.

(6) Housekeeping—WAC 296-155-17617.
Your employer must establish a housekeeping program sufficient to

maintain all surfaces as free as practicable of accumulations of lead
dust. Vacuuming is the preferred method of meeting this requirement,
and the use of compressed air to clean floors and other surfaces is
generally prohibited unless removal with compressed air is done in
conjunction with ventilation systems designed to contain dispersal of
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the lead dust. Dry or wet sweeping, shoveling, or brushing may not be
used except where vacuuming or other equally effective methods have
been tried and do not work. Vacuums must be used equipped with a spe-
cial filter called a high-efficiency particulate air (HEPA) filter and
emptied in a manner which minimizes the reentry of lead into the work-
place.

(7) Hygiene facilities and practices—WAC 296-155-17619.
The standard requires that hand washing facilities be provided

where occupational exposure to lead occurs. In addition, change areas,
showers (where feasible), and lunchrooms or eating areas are to be
made available to workers exposed to lead above the PEL. Your employer
must assure that except in these facilities, food and beverage is not
present or consumed, tobacco products are not present or used, and
cosmetics are not applied, where airborne exposures are above the PEL.
Change rooms provided by your employer must be equipped with separate
storage facilities for your protective clothing and equipment and
street clothes to avoid cross-contamination. After showering, no re-
quired protective clothing or equipment worn during the shift may be
worn home. It is important that contaminated clothing or equipment be
removed in change areas and not be worn home or you will extend your
exposure and expose your family since lead from your clothing can ac-
cumulate in your house, car, etc.

Lunchrooms or eating areas may not be entered with protective
clothing or equipment unless surface dust has been removed by vacuum-
ing, downdraft booth, or other cleaning method. Finally, workers ex-
posed above the PEL must wash both their hands and faces prior to eat-
ing, drinking, smoking or applying cosmetics.

All of the facilities and hygiene practices just discussed are
essential to minimize additional sources of lead absorption from inha-
lation or ingestion of lead that may accumulate on you, your clothes,
or your possessions. Strict compliance with these provisions can vir-
tually eliminate several sources of lead exposure which significantly
contribute to excessive lead absorption.

(8) Medical surveillance—WAC 296-155-17621.
The medical surveillance program is part of the standard's com-

prehensive approach to the prevention of lead-related disease. Its
purpose is to supplement the main thrust of the standard which is
aimed at minimizing airborne concentrations of lead and sources of in-
gestion. Only medical surveillance can determine if the other provi-
sions of the standard have affectively protected you as an individual.
Compliance with the standard's provision will protect most workers
from the adverse effects of lead exposure, but may not be satisfactory
to protect individual workers:

♦ Who have high body burdens of lead acquired over past
years,

♦ Who have additional uncontrolled sources of nonoccupa-
tional lead exposure,

♦ Who exhibit unusual variations in lead absorption rates,
or

♦ Who have specific nonwork related medical conditions
which could be aggravated by lead exposure (e.g., renal
disease, anemia).

In addition, control systems may fail, or hygiene and respirator
programs may be inadequate. Periodic medical surveillance of individu-
al workers will help detect those failures. Medical surveillance will
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also be important to protect your reproductive ability—regardless of
whether you are a man or woman.

All medical surveillance required by the standard must be per-
formed by or under the supervision of a licensed physician. The em-
ployer must provide required medical surveillance without cost to em-
ployees and at a reasonable time and place. The standard's medical
surveillance program has two parts—periodic biological monitoring and
medical examinations. Your employer's obligation to offer you medical
surveillance is triggered by the results of the air monitoring pro-
gram. Full medical surveillance must be made available to all employ-
ees who are or may be exposed to lead in excess of the action level
for more than thirty days a year and whose blood lead level exceeds 40
µg/dl. Initial medical surveillance consisting of blood sampling and
analysis for lead and zinc protoporphyrin must be provided to all em-
ployees exposed at any time (1 day) above the action level.

Biological monitoring under the standard must be provided at
least every two months for the first six months and every six months
thereafter until your blood lead level is below 40 µg/dl. A zinc pro-
toporphyrin (ZPP) test is a very useful blood test which measures an
adverse metabolic effect of lead on your body and is therefore an in-
dicator of lead toxicity.

If your BLL exceeds 40 µg/dl the monitoring frequency must be in-
creased from every six months to at least every two months and not re-
duced until two consecutive BLLs indicate a blood lead level below 40
µg/dl. Each time your BLL is determined to be over 40 µg/dl, your em-
ployer must notify you of this in writing within five working days of
their receipt of the test results. The employer must also inform you
that the standard requires temporary medical removal with economic
protection when your BLL exceeds 50 µg/dl. (See Discussion of medical
removal protection—WAC 296-155-17623.) Anytime your BLL exceeds 50
µg/dl your employer must make available to you within two weeks of re-
ceipt of these test results a second follow-up BLL test to confirm
your BLL. If the two tests both exceed 50 µg/dl, and you are tempora-
rily removed, then your employer must make successive BLL tests avail-
able to you on a monthly basis during the period of your removal.

Medical examinations beyond the initial one must be made availa-
ble on an annual basis if your blood lead level exceeds 40 µg/dl at
any time during the preceding year and you are being exposed above the
airborne action level of 30 µg/m3 for thirty or more days per year.
The initial examination will provide information to establish a base-
line to which subsequent data can be compared.

An initial medical examination to consist of blood sampling and
analysis for lead and zinc protoporphyrin must also be made available
(prior to assignment) for each employee being assigned for the first
time to an area where the airborne concentration of lead equals or ex-
ceeds the action level at any time. In addition, a medical examination
or consultation must be made available as soon as possible if you no-
tify your employer that you are experiencing signs or symptoms common-
ly associated with lead poisoning or that you have difficulty breath-
ing while wearing a respirator or during a respirator fit test. You
must also be provided a medical examination or consultation if you no-
tify your employer that you desire medical advice concerning the ef-
fects of current or past exposure to lead on your ability to procreate
a healthy child.

Finally, appropriate follow-up medical examinations or consulta-
tions may also be provided for employees who have been temporarily re-
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moved from exposure under the medical removal protection provisions of
the standard. (See subsection (9), below.)

The standard specifies the minimum content of ((pre-assignment))
preassignment and annual medical examinations. The content of other
types of medical examinations and consultations is left up to the
sound discretion of the examining physician. Preassignment and annual
medical examinations must include:

♦ A detailed work history and medical history;
♦ A thorough physical examination, including an evaluation

of your pulmonary status if you will be required to use a
respirator;

♦ A blood pressure measurement; and
♦ A series of laboratory tests designed to check your blood

chemistry and your kidney function.
In addition, at any time upon your request, a laboratory evalua-

tion of male fertility will be made (microscopic examination of a
sperm sample), or a pregnancy test will be given.

The standard does not require that you participate in any of the
medical procedures, tests, etc. which your employer is required to
make available to you. Medical surveillance can, however, play a very
important role in protecting your health. You are strongly encouraged,
therefore, to participate in a meaningful fashion. The standard con-
tains a multiple physician review mechanism which will give you a
chance to have a physician of your choice directly participate in the
medical surveillance program. If you are dissatisfied with an examina-
tion by a physician chosen by your employer, you can select a second
physician to conduct an independent analysis. The two doctors would
attempt to resolve any differences of opinion, and select a third
physician to resolve any firm dispute. Generally your employer will
choose the physician who conducts medical surveillance under the lead
standard-unless you and your employer can agree on the choice of a
physician or physicians. Some companies and unions have agreed in ad-
vance, for example, to use certain independent medical laboratories or
panels of physicians. Any of these arrangements are acceptable so long
as required medical surveillance is made available to workers.

The standard requires your employer to provide certain informa-
tion to a physician to aid in their examination of you. This informa-
tion includes:

♦ The standard and its appendices,
♦ A description of your duties as they relate to occupa-

tional lead exposure,
♦ Your exposure level or anticipated exposure level,
♦ A description of any personal protective equipment you

wear,
♦ Prior blood lead level results, and
♦ Prior written medical opinions concerning you that the

employer has.
After a medical examination or consultation the physician must

prepare a written report which must contain:
♦ The physician's opinion as to whether you have any medi-

cal condition which places you at increased risk of mate-
rial impairment to health from exposure to lead,

♦ Any recommended special protective measures to be provi-
ded to you,
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♦ Any blood lead level determinations, and
♦ Any recommended limitation on your use of respirator.
This last element must include a determination of whether you can

wear a powered air purifying respirator (PAPR) if you are found unable
to wear a negative pressure respirator.

The medical surveillance program of the lead standard may at some
point in time serve to notify certain workers that they have acquired
a disease or other adverse medical condition as a result of occupa-
tional lead exposure. If this is true, these workers might have legal
rights to compensation from public agencies, their employers, firms
that supply hazardous products to their employers, or other persons.
Some states have laws, including worker compensation laws, that disal-
low a worker who learns of a job-related health impairment to sue, un-
less the worker sues within a short period of time after learning of
the impairment. (This period of time may be a matter of months or
years.) An attorney can be consulted about these possibilities. It
should be stressed that WISHA is in no way trying to either encourage
or discourage claims or lawsuits. However, since results of the stand-
ard's medical surveillance program can significantly affect the legal
remedies of a worker who has acquired a job-related disease or impair-
ment, it is proper for WISHA to make you aware of this.

The medical surveillance section of the standard also contains
provisions dealing with chelation. Chelation is the use of certain
drugs (administered in pill form or injected into the body) to reduce
the amount of lead absorbed in body tissues. Experience accumulated by
the medical and scientific communities has largely confirmed the ef-
fectiveness of this type of therapy for the treatment of very severe
lead poisoning. On the other hand, it has also been established that
there can be a long list of extremely harmful side effects associated
with the use of chelating agents. The medical community has balanced
the advantages and disadvantages resulting from the use of chelating
agents in various circumstances and has established when the use of
these agents is acceptable. The standard includes these accepted limi-
tations due to a history of abuse of chelation therapy by some lead
companies. The most widely used chelating agents are calcium disodium
EDTA, (Ca Na2 EDTA), Calcium Disodium Versenate (Versenate), and d-
penicillamine (penicillamine or Cupramine).

The standard prohibits "prophylactic chelation" of any employee
by any person the employer retains, supervises or controls. "Prophy-
lactic chelation" is the routine use of chelating or similarly acting
drugs to prevent elevated blood levels in workers who are occupation-
ally exposed to lead, or the use of these drugs to routinely lower
blood lead levels to predesignated concentrations believed to be
"safe." It should be emphasized that where an employer takes a worker
who has no symptoms of lead poisoning and has chelation carried out by
a physician (either inside or outside of a hospital) solely to reduce
the worker's blood lead level, that will generally be considered pro-
phylactic chelation. The use of a hospital and a physician does not
mean that prophylactic chelation is not being performed. Routine che-
lation to prevent increased or reduce current blood lead levels is un-
acceptable whatever the setting.

The standard allows the use of "therapeutic" or "diagnostic" che-
lation if administered under the supervision of a licensed physician
in a clinical setting with thorough and appropriate medical monitor-
ing. Therapeutic chelation responds to severe lead poisoning where
there are marked symptoms. Diagnostic chelation involved giving a pa-
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tient a dose of the drug then collecting all urine excreted for some
period of time as an aid to the diagnosis of lead poisoning.

In cases where the examining physician determines that chelation
is appropriate, you must be notified in writing of this fact before
such treatment. This will inform you of a potentially harmful treat-
ment, and allow you to obtain a second opinion.

(9) Medical removal protection—WAC 296-155-17623.
Excessive lead absorption subjects you to increased risk of dis-

ease. Medical removal protection (MRP) is a means of protecting you
when, for whatever reasons, other methods, such as engineering con-
trols, work practices, and respirator, have failed to provide the pro-
tection you need. MRP involves the temporary removal of a worker from
their regular job to a place of significantly lower exposure without
any loss of earnings, seniority, or other employment rights or bene-
fits. The purpose of this program is to cease further lead absorption
and allow your body to naturally excrete lead which has previously
been absorbed. Temporary medical removal can result from an elevated
blood lead level, or a medical opinion. For up to eighteen months, or
for as long as the job the employee was removed from lasts, protection
is provided as a result of either form of removal. The vast majority
of removed workers, however, will return to their former jobs long be-
fore this eighteen month period expires.

You may also be removed from exposure even if your blood lead
level is below 50 µ/dl if a final medical determination indicates that
you temporarily need reduced lead exposure for medical reasons. If the
physician who is implementing your employers medical program makes a
final written opinion recommending your removal or other special pro-
tective measures, your employer must implement the physician's recom-
mendation. If you are removed in this manner, you may only be returned
when the doctor indicates that it is safe for you to do so.

The standard does not give specific instructions dealing with
what an employer must do with a removed worker. Your job assignment
upon removal is a matter for you, your employer and your union (if
any) to work out consistent with existing procedures for job assign-
ments. Each removal must be accomplished in a manner consistent with
existing collective bargaining relationships. Your employer is given
broad discretion to implement temporary removals so long as no attempt
is made to override existing agreements. Similarly, a removed worker
is provided no right to veto an employer's choice which satisfies the
standard.

In most cases, employers will likely transfer removed employees
to other jobs with sufficiently low lead exposure. Alternatively, a
worker's hours may be reduced so that the time weighted average expo-
sure is reduced, or they may be temporarily laid off if no other al-
ternative is feasible.

In all of these situation, MRP benefits must be provided during
the period of removal—i.e., you continue to receive the same earnings,
seniority, and other rights and benefits you would have had if you had
not been removed. Earnings includes more than just your base wage; it
includes overtime, shift differentials, incentives, and other compen-
sation you would have earned if you had not been removed. During the
period of removal you must also be provided with appropriate follow-up
medical surveillance. If you were removed because your blood lead lev-
el was too high, you must be provided with a monthly blood test. If a
medical opinion caused your removal, you must be provided medical
tests or examinations that the doctor believes to be appropriate. If
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you do not participate in this follow up medical surveillance, you may
lose your eligibility for MRP benefits.

When you are medically eligible to return to your former job,
your employer must return you to your "former job status." This means
that you are entitled to the position, wages, benefits, etc., you
would have had if you had not been removed. If you would still be in
your old job if no removal had occurred that is where you go back. If
not, you are returned consistent with whatever job assignment discre-
tion your employer would have had if no removal had occurred. MRP only
seeks to maintain your rights, not expand them or diminish them.

If you are removed under MRP and you are also eligible for worker
compensation or other compensation for lost wages, your employer's MRP
benefits obligation is reduced by the amount that you actually receive
from these other sources. This is also true if you obtain other em-
ployment during the time you are laid off with MRP benefits.

The standard also covers situations where an employer voluntarily
removes a worker from exposure to lead due to the effects of lead on
the employee's medical condition, even though the standard does not
require removal. In these situations MRP benefits must still be provi-
ded as though the standard required removal. Finally, it is important
to note that in all cases where removal is required, respirator cannot
be used as a substitute. Respirator may be used before removal becomes
necessary, but not as an alternative to a transfer to a low exposure
job, or to a lay-off with MRP benefits.

(10) Employee information and training—WAC 296-155-17625.
Your employer is required to provide an information and training

program for all employees exposed to lead above the action level or
who may suffer skin or eye irritation from lead compounds such as lead
arsenate or lead azide. The program must train these employees regard-
ing the specific hazards associated with their work environment, pro-
tective measures which can be taken, including the contents of any
compliance plan in effect, the danger of lead to their bodies (includ-
ing their reproductive systems), and their rights under the standard.
All employees must be trained prior to initial assignment to areas
where there is a possibility of exposure over the action level.

This training program must also be provided at least annually
thereafter unless further exposure above the action level will not oc-
cur.

(11) Signs—WAC 296-155-17627.
The standard requires that the following warning sign be posted

in work areas where the exposure to lead exceeds the PEL:
DANGER LEAD WORK AREA

MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM

DO NOT EAT, DRINK OR SMOKE IN THIS AREA

Prior to June 1, 2016, employers may use the following legend in
lieu of that specified above:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

((These signs are to be posted and maintained in a manner which
assures that the legend is readily visible.))

(12) Recordkeeping—WAC 296-155-17629.
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Your employer is required to keep all records of exposure moni-
toring for airborne lead. These records must include the name and job
classification of employees measured, details of the sampling and ana-
lytical techniques, the results of this sampling, and the type of res-
piratory protection being worn by the person sampled. Such records are
to be retained for at least thirty years. Your employer is also re-
quired to keep all records of biological monitoring and medical exami-
nation results. These records must include the names of the employees,
the physician's written opinion, and a copy of the results of the ex-
amination. Medical records must be preserved and maintained for the
duration of employment plus thirty years. However, if the employee's
duration of employment is less than one year, the employer need not
retain that employee's medical records beyond the period of employment
if they are provided to the employee upon termination of employment.

Recordkeeping is also required if you are temporarily removed
from your job under the medical removal protection program. This re-
cord must include your name and Social Security number, the date of
your removal and return, how the removal was or is being accomplished,
and whether or not the reason for the removal was an elevated blood
lead level. Your employer is required to keep each medical removal re-
cord only for as long as the duration of an employee's employment.

The standard requires that if you request to see or copy environ-
mental monitoring, blood lead level monitoring, or medical removal re-
cords, they must be made available to you or to a representative that
you authorize. Your union also has access to these records. Medical
records other than BLL's must also be provided upon request to you, to
your physician or to any other person whom you may specifically desig-
nate. Your union does not have access to your personal medical records
unless you authorize their access.

(13) Observation of monitoring—WAC 296-155-17631.
When air monitoring for lead is performed at your workplace as

required by this standard, your employer must allow you or someone you
designate to act as an observer of the monitoring. Observers are enti-
tled to an explanation of the measurement procedure, and to record the
results obtained. Since results will not normally be available at the
time of the monitoring, observers are entitled to record or receive
the results of the monitoring when returned by the laboratory. Your
employer is required to provide the observer with any personal protec-
tive devices required to be worn by employees working in the area that
is being monitored. The employer must require the observer to wear all
such equipment and to comply with all other applicable safety and
health procedures.

(14) Startup date—WAC 296-155-17635.
Employer obligations under the standard begin as of that date

with full implementation of engineering controls as soon as possible
but no later than within four months, and all other provisions comple-
ted as soon as possible, but no later than within two months from the
effective date.

(15) For additional information.
(a) A copy of the standard for lead in construction can be ob-

tained free of charge by calling or writing to the department of labor
and industries, Post Office Box 44620, Mailstop 44620, Olympia, Wash-
ington 98504-4620: Telephone (360) 956-5527.

(b) Additional information about the standard, its enforcement,
and your employer's compliance can be obtained from the nearest office
listed in your telephone directory under the state of Washington, de-
partment of labor and industries.
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-849-100 Scope. This chapter applies to all occupational
exposure to benzene.

Definition:
Exposure is the contact an employee has with benzene, whether or

not protection is provided by respirators or other personal protective
equipment (PPE). Exposure can occur through various routes of entry
such as inhalation, ingestion, skin contact, or skin absorption.
Exemptions: This chapter does not apply to any of the following:
 • Liquids, vapors, mixtures in containers or pipelines, and gas in natural gas processing plants when benzene content is 0.1% or less.
 • Gasoline and other fuels containing benzene once they leave the final bulk wholesale facility and are being:
 – Transported;
 – Sold;
 – Distributed;
 – Stored;
 – Dispensed either:
 ■ Outdoors;
 OR
 ■ Indoors four hours or less a day.
 – Used as a fuel.
 • Oil and gas drilling, production, and servicing operations.
 • Solid materials that contain only trace amounts of benzene.
 • Coke ovens.

All requirements in this chapter will not apply to every work-
place with an occupational exposure. The following will show you which
requirements apply to your workplace.

Step 1: If any of your work tasks are listed in Table 1, follow
Table 1.

• Go to Step 2a if you have additional work tasks or other expo-
sures that are not covered in Table 1.

Table 1
Requirements that Apply to Specific Tasks

If employees do any of
the following:

Then the only requirements
in this chapter that apply to
those tasks are:

Load and unload ben-
zene at bulk storage fa-
cilities that use vapor
control systems for all
loading and unloading
operations.

• The labeling requirement
found in Preventive prac-
tices, WAC
296-849-11010.
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If employees do any of
the following:

Then the only requirements
in this chapter that apply to
those tasks are:

Perform tasks around
sealed transport pipe-
lines carrying gasoline,
crude oil, or other liq-
uids containing more
than 0.1% benzene.

• This requirement found in
Training, WAC
296-849-11050:

– Make sure training and
information includes spe-
cific information on ben-
zene for each hazard
communication training
topic. For the list of haz-
ard communication train-
ing ((tropics)) topics, go
to ((the Safety and health
core rules, chapter
296-800 WAC, and find
Inform and train your em-
ployees about hazardous
chemicals in your work-
place, WAC
296-800-17030)) WAC
296-901-14016, Employ-
ee information and train-
ing.

Work with, or around,
sealed containers of liq-
uids containing more
than 0.1% benzene.

• Emergency requirements
found in Medical evalua-
tions, WAC
296-849-12030.

 • Requirements found in
Medical records, WAC
296-849-12080.

 • Respirator requirements
found in Respirators,
WAC 296-849-13045.

Step 2a: Follow requirements in the basic rules sections, WAC
296-849-11010 through 296-849-11090, for tasks not listed in Table 1.

• This includes completing an exposure evaluation, as specified
in Exposure evaluations, WAC 296-849-11030, to:

– Obtain employee fifteen-minute and eight-hour exposure monitor-
ing results of airborne benzene;

AND
– Determine if employee exposure monitoring results are above,

at, or below these values:
■ Eight-hour time-weighted average (TWA8) . . . . . . . . 1 parts

per million (ppm).
■ Fifteen-minute short-term exposure limit (STEL) . . . . 5 ppm.
■ Eight-hour action level (AL) . . . . . . . . 0.5 ppm.
Step 2b: Use employee exposure monitoring results from Step 2a

and follow Table 2 to find out which additional sections of this chap-
ter apply to your workplace.

Table 2
Section Application

If employee expo-
sure monitoring re-
sults are:

Then continue to follow the
basic rules, and these addi-
tional requirements:
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• Above the
TWA8 or STEL

• Exposure and medical
monitoring, WAC
296-849-12010 through
296-849-12080;

 AND

• Exposure control areas,
WAC 296-849-13005
through 296-849-13045.

• At or below the
TWA8 or STEL;

• Exposure and medical
monitoring, WAC
296-849-12005 through
296-849-12080. AND

• At or above AL
• Below the AL

and STEL
• No additional require-

ments apply.

AMENDATORY SECTION (Amending WSR 05-01-172, filed 12/21/04, effective
3/1/05)

WAC 296-849-110 Basic rules.
Summary:
Your responsibility:
To measure and minimize employee exposure to benzene.
IMPORTANT:
To determine which requirements to follow for your work tasks, go

to Table 1 in the scope of this chapter, WAC 296-849-100.
Contents:
((Preventive practices)) Communication of hazards
WAC 296-849-11010.
Exposure control areas
WAC 296-849-11020.
Exposure evaluations
WAC 296-849-11030.
Personal protective equipment (PPE)
WAC 296-849-11040.
Training
WAC 296-849-11050.
Exposure monitoring observation
WAC 296-849-11065.
Notification
WAC 296-849-11070.
Exposure records
WAC 296-849-11090.

AMENDATORY SECTION (Amending WSR 05-01-172, filed 12/21/04, effective
3/1/05)

WAC 296-849-11010 ((Preventive practices.)) Communication of haz-
ards.

You must:
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• ((Make sure containers of benzene in the workplace are labeled,
tagged, or marked with this warning)) Hazard communication—General.

- Chemical manufacturers, importers, distributors and employers
comply with all requirements of the Hazard Communication Standard
(HCS, WAC 296-901-140 for benzene).

- In classifying the hazards of benzene at least the following
hazards are to be addressed: Cancer; central nervous system effects;
blood effects; aspiration; skin, eye, and respiratory tract irrita-
tion; and flammability.

- Employers shall include benzene in the hazard communication
program established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
benzene and to safety data sheets, and is trained in accordance with
the requirements of HCS and WAC 296-849-11050.

• Prior to June 1, 2015, employers shall include the following
legend or similar language on the labels or other appropriate forms of
warning:

DANGER
CONTAINS BENZENE
CANCER HAZARD

Note: You should keep containers tightly covered when not in use to prevent unnecessary exposure and accidental spills.
References: Additional requirements are found in other chapters as follows:
 • For spills, leaks, or other releases of benzene, go to Emergency response, chapter 296-824 WAC.
 • For labeling go to:
 – ((The Safety and health core rules, chapter 296-800 WAC, and find the section Label containers holding hazardous chemicals, WAC

296-800-17025;)) WAC 296-901-14012, Labels and other forms of warning.
 AND
 – ((Material safety data sheet and label preparation, chapter 296-839)) WAC 296-901-14014, Safety data sheets.

AMENDATORY SECTION (Amending WSR 05-01-172, filed 12/21/04, effective
3/1/05)

WAC 296-849-11020 Exposure control areas.
You must:
• Establish temporary or permanent exposure control areas where

airborne concentrations of benzene are above, or can be reasonably ex-
pected to be above, the permissible exposure limits (PELs) for benzene
by doing all the following:

– Post signs ((at access points to exposure control areas that
include this warning:

DANGER
Benzene

Cancer Hazard
Flammable - No Smoking

Authorized Personnel Only
Respirator Required)) in accordance with WAC 296-849-11010.
– Distinguish the boundaries of exposure control areas from the

rest of the workplace in any way that minimizes employee access.
– Allow only authorized personnel to enter exposure control

areas.
Note: • You may use permanent or temporary enclosures, caution tape, ropes, painted lines on surfaces, or other materials to visibly distinguish expo-

sure control areas or separate them from the rest of the workplace.
 • When distinguishing exposure control areas you should consider factors such as:
 – The level and duration of airborne exposure.
 – Whether the area is permanent or temporary.
 – The number of employees in adjacent areas.
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Reference: If exposure control areas are established, go to Respirators, WAC 296-849-13045.

AMENDATORY SECTION (Amending WSR 07-03-153, filed 1/23/07, effective
6/1/07)

WAC 296-849-11050 Training.
You must:
• Provide training and information to employees:
– At the time of initial assignment to a work area where benzene

is present;
AND
– At least every twelve months after initial training for employ-

ees exposed to airborne concentrations at or above the action level
(AL) of 0.5 parts per million (ppm).

• Make sure training and information includes all of the follow-
ing:

– Specific information on benzene for each hazard communication
training topic. For the list of hazard communication training ((trop-
ics)) topics, go to ((the Safety and health core rules, chapter
296-800 WAC, and find Inform and train your employees about hazardous
chemicals in your workplace, WAC 296-800-17030)) WAC 296-901-14016,
Employee information and training;

AND
– An explanation of the contents of this chapter and guidance

about where to find a copy of it;
AND
– A description of the medical evaluation requirements of this

chapter found in:
■ Medical evaluations, WAC 296-849-12030;
AND
■ Medical removal, WAC 296-849-12050.

Reference: To see additional training and information requirements in other chapters, go to the:
 • Respirators rule, chapter 296-842 WAC, and find the Training section, WAC 296-842-16005.
 • ((Safety and health core rules, chapter 296-800 WAC, and find the section titled, Inform and train your employees about hazardous

chemicals in your workplace, WAC 296-800-17030.)) WAC 296-901-14016, Employee information and training.

AMENDATORY SECTION (Amending WSR 05-01-172, filed 12/21/04, effective
3/1/05)

WAC 296-849-190 Definitions.
Action level an airborne concentration of benzene of 0.5 parts

per million (ppm) calculated as an eight-hour time-weighted average.
Authorized personnel individuals specifically permitted by the

employer to enter the exposure control area to perform necessary du-
ties, or to observe employee exposure evaluations as a designated rep-
resentative.

Benzene liquid benzene, benzene vapor, and benzene in liquid mix-
tures and the vapors released by these liquids.

The chemical abstract service (CAS) registry number for benzene
is 71-43-2. CAS numbers are internationally recognized and used on
((material)) safety data sheets (((MSDSs))) (SDSs) and other documents
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to identify substances. For more information see http://www.cas.org/
about.

Breathing zone the space around and in front of an employee's
nose and mouth, forming a hemisphere with a 6- to 9-inch radius.

Bulk wholesale storage facility any bulk terminal or bulk plant
where fuel is stored before its delivery to wholesale customers.

Container any container, except for pipes or piping systems, that
contains benzene. It can be any of the following:

• Barrel;
• Bottle;
• Can;
• Cylinder;
• Drum;
• Reaction vessel;
• Storage tank.
Day any part of a calendar day.
Designated representative any of the following:
• Any individual or organization to which an employee gives writ-

ten authorization;
• A recognized or certified collective bargaining agent without

regard to written employee authorization;
OR
• The legal representative of a deceased or legally incapacitated

employee.
Emergency any event that could or does result in the unexpected

significant release of benzene. Examples of emergencies include equip-
ment failure, container rupture, or control equipment failure.

Exposure the contact an employee has with benzene, whether or not
protection is provided by respirators or other personal protective
equipment (PPE). Contact can occur through various routes of entry
such as inhalation, ingestion, skin contact, or skin absorption.

Licensed health care professional (LHCP) an individual whose le-
gally permitted scope of practice allows him or her to provide some or
all of the health care services required for medical evaluations.

Permissible exposure limits (PELs) PELs are employee exposures to
toxic substances or harmful physical agents that must not be exceeded.
PELs are also specified in various WISHA rules found in other chap-
ters. The PELs for benzene are the:

• Eight-hour time-weighted average (TWA8) of 1 part per million
(ppm);

AND
• Fifteen-minute short-term exposure limit (STEL) of 5 ppm.
Short-term exposure limit (STEL) an exposure limit averaged over

a fifteen-minute period that must not be exceeded during any part of
an employee's workday.

Time-weighted average (TWA8) an exposure limit averaged over an
eight-hour period that must not be exceeded during an employee's work-
day.

Vapor control systems equipment that controls the vapor displaced
when chemicals are loaded and unloaded from truck or storage tanks. It
also processes or balances the vapor back into the truck or storage
tanks.
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AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-14533 Cotton dust. (1) Scope and application.
(a) This section, in its entirety, applies to the control of em-

ployee exposure to cotton dust in all workplaces where employees en-
gage in yarn manufacturing, engage in slashing and weaving operations,
or work in waste houses for textile operations.

(b) This section does not apply to the handling or processing of
woven or knitted materials; to maritime operations covered by chapters
296-56 and 296-304 WAC; to harvesting or ginning of cotton; or to the
construction industry.

(c) Only subsection (8) of this section, Medical surveillance,
subsection (11)(b) of this section, Medical surveillance, subsection
(11)(c) of this section, Availability, subsection (11)(d) of this sec-
tion, Transfer of records, and Appendices B, C, and D of this section
apply in all work places where employees exposed to cotton dust engage
in cottonseed processing or waste processing operations.

(d) This section applies to yarn manufacturing and slashing and
weaving operations exclusively using washed cotton (as defined by sub-
section (14) of this section) only to the extent specified by subsec-
tion (14) of this section.

(e) This section, in its entirety, applies to the control of all
employees exposure to the cotton dust generated in the preparation of
washed cotton from opening until the cotton is thoroughly wetted.

(f) This section does not apply to knitting, classing or ware-
housing operations except that employers with these operations, if re-
quested by WISHA, shall grant WISHA access to their employees and
workplaces for exposure monitoring and medical examinations for purpo-
ses of a health study to be performed by WISHA on a sampling basis.

(2) Definitions applicable to this section:
(a) "Blow down" - The cleaning of equipment and surfaces with

compressed air.
(b) "Blow off" - The use of compressed air for cleaning of short

duration and usually for a specific machine or any portion of a ma-
chine.

(c) "Cotton dust" - Dust present in the air during the handling
or processing of cotton, which may contain a mixture of many substan-
ces including ground-up plant matter, fiber, bacteria, fungi, soil,
pesticides, noncotton plant matter and other contaminants which may
have accumulated with the cotton during the growing, harvesting and
subsequent processing or storage periods. Any dust present during the
handling and processing of cotton through the weaving or knitting of
fabrics, and dust present in other operations or manufacturing pro-
cesses using raw or waste cotton fibers or cotton fiber by-products
from textile mills are considered cotton dust within this definition.
Lubricating oil mist associated with weaving operations is not consid-
ered cotton dust.

(d) "Director" - The director of labor and industries or his au-
thorized representative.

(e) "Equivalent instrument" - A cotton dust sampling device that
meets the vertical elutriator equivalency requirements as described in
subsection (4)(a)(iii) of this section.

(f) "Lint-free respirable cotton dust" - Particles of cotton dust
of approximately 15 microns or less aerodynamic equivalent diameter.
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(g) "Vertical elutriator cotton dust sampler" or "vertical elu-
triator" - A dust sampler which has a particle size cut-off at approx-
imately 15 microns aerodynamic equivalent diameter when operating at
the flow rate of 7.4 ± 0.2 liters per minute.

(h) "Waste processing" - Waste recycling (sorting, blending,
cleaning and willowing) and garnetting.

(i) "Yarn manufacturing" - All textile mill operations from open-
ing to, but not including, slashing and weaving.

(3) Permissible exposure limits and action levels.
(a) Permissible exposure limits (PEL).
(i) The employer shall assure that no employee who is exposed to

cotton dust in yarn manufacturing and cotton washing operations is ex-
posed to airborne concentrations of lint-free respirable cotton dust
greater than 200 µg/m3 mean concentration, averaged over an eight-hour
period, as measured by a vertical elutriator or an equivalent instru-
ment.

(ii) The employer shall assure than no employee who is exposed to
cotton dust in textile mill waste house operations or is exposed in
yarn manufacturing to dust from "lower grade washed cotton" as defined
in subsection (14)(e) of this section is exposed to airborne concen-
trations of lint-free respirable cotton dust greater than 500 µg/m3
mean concentration, averaged over an eight-hour period, as measured by
a vertical elutriator or an equivalent instrument.

(iii) The employer shall assure that no employee who is exposed
to cotton dust in the textile processes known as slashing and weaving
is exposed to airborne concentrations of lint-free respirable cotton
dust greater than 750 µg/m3 mean concentration, averaged over an
eight-hour period, as measured by a vertical elutriator or an equiva-
lent instrument.

(b) Action levels.
(i) The action level for yarn manufacturing and cotton washing

operations is an airborne concentration of lint-free respirable cotton
dust of 100 µg/m3 mean concentration, averaged over an eight-hour pe-
riod, as measured by a vertical elutriator or an equivalent instru-
ment.

(ii) The action level for waste houses for textile operations is
an airborne concentration of lint-free respirable cotton dust of 250
µg/m3 mean concentration, averaged over an eight-hour period, as meas-
ured by a vertical elutriator or an equivalent instrument.

(iii) The action level for the textile processes known as slash-
ing and weaving is an airborne concentration of lint-free respirable
cotton dust of 375 µg/m3 mean concentration, averaged over an eight-
hour period, as measured by a vertical elutriator or an equivalent in-
strument.

(4) Exposure monitoring and measurement.
(a) General.
(i) For the purposes of this section, employee exposure is that

exposure which would occur if the employee were not using a respira-
tor.

(ii) The sampling device to be used shall be either the vertical
elutriator cotton dust sampler or an equivalent instrument.

(iii) If an alternative to the vertical elutriator cotton dust
sampler is used, the employer shall establish equivalency by demon-
strating that the alternative sampling devices:
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(A) It collects respirable particulates in the same range as the
vertical elutriator (approximately 15 microns);

(B) Replicate exposure data used to establish equivalency are
collected in side-by-side field and laboratory comparisons; and

(C) A minimum of 100 samples over the range of 0.5 to 2 times the
permissible exposure limit are collected, and ninety percent of these
samples have an accuracy range of plus or minus twenty-five percent of
the vertical elutriator reading with a ninety-five percent confidence
level as demonstrated by a statistically valid protocol. (An accepta-
ble protocol for demonstrating equivalency is described in Appendix E
of this section.)

(iv) WISHA will issue a written opinion stating that an instru-
ment is equivalent to a vertical elutriator cotton dust sampler if:

(A) A manufacturer or employer requests an opinion in writing and
supplies the following information:

(I) Sufficient test data to demonstrate that the instrument meets
the requirements specified in this paragraph and the protocol speci-
fied in Appendix E of this section;

(II) Any other relevant information about the instrument and its
testing requested by WISHA; and

(III) A certification by the manufacturer or employer that the
information supplied is accurate; and

(B) If WISHA finds, based on information submitted about the in-
strument, that the instrument meets the requirements for equivalency
specified by this subsection.

(b) Initial monitoring. Each employer who has a place of employ-
ment within the scope of subsections (1)(a), (d) or (e) of this sec-
tion shall conduct monitoring by obtaining measurements which are rep-
resentative of the exposure of all employees to airborne concentra-
tions of lint-free respirable cotton dust over an eight-hour period.
The sampling program shall include at least one determination during
each shift for each work area.

(c) Periodic monitoring.
(i) If the initial monitoring required by (4)(b) of this section

or any subsequent monitoring reveals employee exposure to be at or be-
low the permissible exposure limit, the employer shall repeat the mon-
itoring for those employees at least annually.

(ii) If the initial monitoring required by (4)(b) of this section
or any subsequent monitoring reveals employee exposure to be above the
PEL, the employer shall repeat the monitoring for those employees at
least every six months.

(iii) Whenever there has been a production, process, or control
change which may result in new or additional exposure to cotton dust,
or whenever the employer has any other reason to suspect an increase
in employee exposure, the employer shall repeat the monitoring and
measurements for those employees affected by the change or increase.

(d) Employee notification.
(i) Within fifteen working days after the receipt of monitoring

results, the employer shall notify each employee in writing of the ex-
posure measurements which represent that employee's exposure.

(ii) Whenever the results indicate that the employee's exposure
exceeds the applicable permissible exposure limit specified in subsec-
tion (3) of this section, the employer shall include in the written
notice a statement that the permissible exposure limit was exceeded
and a description of the corrective action taken to reduce exposure
below the permissible exposure limit.

(5) Methods of compliance.
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(a) Engineering and work practice controls. The employer shall
institute engineering and work practice controls to reduce and main-
tain employee exposure to cotton dust at or below the permissible ex-
posure limit specified in subsection (3) of this section, except to
the extent that the employer can establish that such controls are not
feasible.

(b) Whenever feasible engineering and work practice controls are
not sufficient to reduce employee exposure to or below the permissible
exposure limit, the employer shall nonetheless institute these con-
trols to immediately reduce exposure to the lowest feasible level, and
shall supplement these controls with the use of respirators which
shall comply with the provisions of subsection (6) of this section.

(c) Compliance program.
(i) Where the most recent exposure monitoring data indicates that

any employee is exposed to cotton dust levels greater than the permis-
sible exposure limit, the employer shall establish and implement a
written program sufficient to reduce exposures to or below the permis-
sible exposure limit solely by means of engineering controls and work
practices as required by (a) of this subsection.

(ii) The written program shall include at least the following:
(A) A description of each operation or process resulting in em-

ployee exposure to cotton dust;
(B) Engineering plans and other studies used to determine the

controls for each process;
(C) A report of the technology considered in meeting the permis-

sible exposure limit;
(D) Monitoring data obtained in accordance with subsection (4) of

this section;
(E) A detailed schedule for development and implementation of en-

gineering and work practice controls, including exposure levels pro-
jected to be achieved by such controls;

(F) Work practice program; and
(G) Other relevant information.
(iii) The employer's schedule as set forth in the compliance pro-

gram, shall project completion of the implementation of the compliance
program no later than March 27, 1984 or as soon as possible if moni-
toring after March 27, 1984 reveals exposures over the PEL, except as
provided in subsection (13)(b)(ii)(B) of this section.

(iv) The employer shall complete the steps set forth in his pro-
gram by the dates in the schedule.

(v) Written programs shall be submitted, upon request, to the di-
rector, and shall be available at the worksite for examination and
copying by the director, and any affected employee or their designated
representatives.

(vi) The written programs required under subsection (5)(c) of
this section shall be revised and updated at least every six months to
reflect the current status of the program and current exposure levels.

(d) Mechanical ventilation. When mechanical ventilation is used
to control exposure, measurements which demonstrate the effectiveness
of the system to control exposure, such as capture velocity, duct ve-
locity, or static pressure shall be made at reasonable intervals.

(6) Use of respirators.
(a) General. For employees who are required to use respirators by

this section, the employer must provide each employee an appropriate
respirator that complies with the requirements of this section. Respi-
rators must be used during:
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(i) Periods necessary to install or implement feasible engineer-
ing controls and work-practice controls;

(ii) Maintenance and repair activities for which engineering and
work-practice controls are not feasible;

(iii) Work operations for which feasible engineering and work-
practice controls are not yet sufficient to reduce employee exposure
to or below the permissible exposure limits;

(iv) Work operations specified under subsection (7)(a) of this
section;

(v) Periods for which an employee requests a respirator.
(b) Respirator program.
(i) The employer must develop, implement and maintain a respira-

tory protection program as required by chapter 296-842 WAC, Respira-
tors, which covers each employee required by this chapter to use a
respirator.

(ii) Whenever a physician determines that an employee who works
in an area in which the cotton-dust concentration exceeds the PEL is
unable to use a respirator, including a powered air-purifying respira-
tor, the employee must be given the opportunity to transfer to an
available position, or to a position that becomes available later,
that has a cotton-dust concentration at or below the PEL. The employer
must ensure that such employees retain their current wage rate or oth-
er benefits as a result of the transfer.

(c) Respirator selection. The employer must:
(i) Select and provide to employees the appropriate respirators

by following requirements in this section and WAC 296-842-13005, found
in the respirator rule.

(ii) Provide employees with a powered air-purifying respirator
(PAPR) when the employee chooses to use a PAPR instead of a negative-
pressure air-purifying respirator, and the PAPR will provide adequate
protection.

(iii) Limit the use of filtering facepiece respirators for pro-
tection against cotton dust to concentrations less than or equal to
five times (5x) the PEL.

(iv) Provide high-efficiency particulate air (HEPA) filters or
N-, R-, or P-100 series filters for powered air-purifying respirators
(PAPRs) and negative-pressure air-purifying respirators when used in
cotton dust concentrations greater than ten times (10x) the PEL.

(7) Work practices. Each employer shall, regardless of the level
of employee exposure, immediately establish and implement a written
program of work practices which shall minimize cotton dust exposure.
The following shall be included where applicable:

(a) Compressed air "blow down" cleaning shall be prohibited,
where alternative means are feasible. Where compressed air is used for
cleaning, the employees performing the "blow down" or "blow off" shall
wear suitable respirators. Employees whose presence is not required to
perform "blow down" or "blow off" shall be required to leave the area
affected by the "blow down" or "blow off" during this cleaning opera-
tion.

(b) Cleaning of clothing or floors with compressed air shall be
prohibited.

(c) Floor sweeping shall be performed with a vacuum or with meth-
ods designed to minimize dispersal of dust.

(d) In areas where employees are exposed to concentrations of
cotton dust greater than the permissible exposure limit, cotton and
cotton waste shall be stacked, sorted, baled, dumped, removed or oth-
erwise handled by mechanical means, except where the employer can show
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that it is infeasible to do so. Where infeasible, the method used for
handling cotton and cotton waste shall be the method which reduces ex-
posure to the lowest level feasible.

(8) Medical surveillance.
(a) General.
(i) Each employer covered by the standard shall institute a pro-

gram of medical surveillance for all employees exposed to cotton dust.
(ii) The employer shall assure that all medical examinations and

procedures are performed by or under the supervision of a licensed
physician and are provided without cost to the employee.

(iii) Persons other than licensed physicians, who administer the
pulmonary function testing required by this section shall have comple-
ted a NIOSH approved training course in spirometry.

(b) Initial examinations. The employer shall provide medical sur-
veillance to each employee who is or may be exposed to cotton dust.
For new employees' this examination shall be provided prior to initial
assignment. The medical surveillance shall include at least the fol-
lowing:

(i) A medical history;
(ii) The standardized questionnaire contained in WAC

296-62-14537; and
(iii) A pulmonary function measurement, including a determination

of forced vital capacity (FVC) and forced expiratory volume in one
second (FEV1), the FEV1/FVC ratio, and the percentage that the meas-
ured values of FEV1 and FVC differ from the predicted values, using
the standard tables in WAC 296-62-14539. These determinations shall be
made for each employee before the employee enters the workplace on the
first day of the work week, preceded by at least thirty-five hours of
no exposure to cotton dust. The tests shall be repeated during the
shift, no less than four hours and no more than ten hours after the
beginning of the work shift; and, in any event, no more than one hour
after cessation of exposure. Such exposure shall be typical of the em-
ployee's usual workplace exposure. The predicted FEV1 and FVC for
blacks shall be multiplied by 0.85 to adjust for ethnic differences.

(iv) Based upon the questionnaire results, each employee shall be
graded according to Schilling's byssinosis classification system.

(c) Periodic examinations.
(i) The employer shall provide at least annual medical surveil-

lance for all employees exposed to cotton dust above the action level
in yarn manufacturing, slashing and weaving, cotton washing and waste
house operations. The employer shall provide medical surveillance at
least every two years for all employees exposed to cotton dust at or
below the action level, for all employees exposed to cotton dust from
washed cotton (except from washed cotton defined in subsection (9)(c)
of this section), and for all employees exposed to cotton dust in cot-
tonseed processing and waste processing operations. Periodic medical
surveillance shall include at least an update of the medical history,
standardized questionnaire (Appendix B-111), Schilling byssinosis
grade, and the pulmonary function measurements in (b)(iii) of this
subsection.

(ii) Medical surveillance as required in (c)(i) of this subsec-
tion shall be provided every six months for all employees in the fol-
lowing categories:

(A) An FEV1 of greater than eighty percent of the predicted val-
ue, but with an FEV1 decrement of five percent or 200 ml. on a first
working day;
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(B) An FEV1 of less than eighty percent of the predicted value;
or

(C) Where, in the opinion of the physician, any significant
change in questionnaire findings, pulmonary function results, or other
diagnostic tests have occurred.

(iii) An employee whose FEV1 is less than sixty percent of the
predicted value shall be referred to a physician for a detailed pulmo-
nary examination.

(iv) A comparison shall be made between the current examination
results and those of previous examinations and a determination made by
the physician as to whether there has been a significant change.

(d) Information provided to the physician. The employer shall
provide the following information to the examining physician:

(i) A copy of this regulation and its appendices;
(ii) A description of the affected employee's duties as they re-

late to the employee's exposure;
(iii) The employee's exposure level or anticipated exposure lev-

el;
(iv) A description of any personal protective equipment used or

to be used; and
(v) Information from previous medical examinations of the affec-

ted employee which is not readily available to the examining physi-
cian.

(e) Physician's written opinion.
(i) The employer shall obtain and furnish the employee with a

copy of a written opinion from the examining physician containing the
following:

(A) The results of the medical examination and tests including
the FEV1, FVC, and FEV1/FVC ratio;

(B) The physician's opinion as to whether the employee has any
detected medical conditions which would place the employee at in-
creased risk of material impairment of the employee's health from ex-
posure to cotton dust;

(C) The physician's recommended limitations upon the employee's
exposure to cotton dust or upon the employee's use of respirators in-
cluding a determination of whether an employee can wear a negative
pressure respirator, and where the employee cannot, a determination of
the employee's ability to wear a powered air purifying respirator; and

(D) A statement that the employee has been informed by the physi-
cian of the results of the medical examination and any medical condi-
tions which require further examination or treatment.

(ii) The written opinion obtained by the employer shall not re-
veal specific findings or diagnoses unrelated to occupational expo-
sure.

(9) Employee education and training.
(a) Training program.
(i) The employer shall train each employee exposed to cotton dust

in accordance with the requirements of this section and shall assure
that each employee is informed of the following:

(A) The acute and long term health hazards associated with expo-
sure to cotton dust;

(B) The names and descriptions of jobs and processes which could
result in exposure to cotton dust at or above the PEL;

(C) The measures, including work practices required by subsection
(7) of this section, necessary to protect the employee from exposures
in excess of the permissible exposure limit;

[ 7 ] OTS-5717.1



(D) The purpose, proper use, limitations, and other training re-
quirements for respiratory protection as required by subsection (6) of
this section and chapter 296-842 WAC (see WAC 296-842-11005,
296-842-16005 and 296-842-19005);

(E) The purpose for and a description of the medical surveillance
program required by subsection (8) of this section and other informa-
tion which will aid exposed employees in understanding the hazards of
cotton dust exposure; and

(F) The contents of this standard and its appendices.
(ii) The training program shall be provided prior to initial as-

signment and shall be repeated annually for each employee exposed to
cotton dust, when job assignments or work processes change and when
employee performance indicates a need for retraining.

(b) Access to training materials.
(i) Each employer shall post a copy of this section with its ap-

pendices in a public location at the workplace, and shall, upon re-
quest, make copies available to employees.

(ii) The employer shall provide all materials relating to the em-
ployee training and information program to the director upon request.

(10) Signs.
(a) The employer shall post the following warning sign in each

work area where the permissible exposure limit for cotton dust is ex-
ceeded:

DANGER
COTTON DUST

CAUSES DAMAGE TO LUNGS
(BYSSINOSIS)

WEAR RESPIRATORY PROTECTION IN THIS AREA

(b) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in (a) of this subsection:

WARNING
COTTON DUST WORK AREA

MAY CAUSE ACUTE OR DELAYED LUNG INJURY
(BYSSINOSIS)

RESPIRATORS REQUIRED IN THIS AREA

(11) Recordkeeping.
(a) Exposure measurements.
(i) The employer shall establish and maintain an accurate record

of all measurements required by subsection (4) of this section.
(ii) The record shall include:
(A) A log containing the items listed in WAC 296-62-14535 (4)(a),

and the dates, number, duration, and results of each of the samples
taken, including a description of the procedure used to determine rep-
resentative employee exposures;

(B) The type of protective devices worn, if any, and length of
time worn; and

(C) The names, Social Security number, job classifications, and
exposure levels of employees whose exposure the measurement is inten-
ded to represent.

(iii) The employer shall maintain this record for at least twenty
years.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate medical

record for each employee subject to medical surveillance required by
subsection (8) of this section.
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(ii) The record shall include:
(A) The name and Social Security number and description of the

duties of the employee;
(B) A copy of the medical examination results including the medi-

cal history, questionnaire response, results of all tests, and the
physician's recommendation;

(C) A copy of the physician's written opinion;
(D) Any employee medical complaints related to exposure to cotton

dust;
(E) A copy of this standard and its appendices, except that the

employer may keep one copy of the standard and the appendices for all
employees, provided that he references the standard and appendices in
the medical surveillance record of each employee; and

(F) A copy of the information provided to the physician as re-
quired by subsection (8)(d) of this section.

(iii) The employer shall maintain this record for at least twenty
years.

(c) Availability.
(i) The employer shall make all records required to be maintained

by subsection (11) of this section available to the director for ex-
amination and copying.

(ii) Employee exposure measurement records and employee medical
records required by this subsection shall be provided upon request to
employees, designated representatives, and the assistant director in
accordance with chapter 296-802 WAC.

(d) Transfer of records.
(i) Whenever the employer ceases to do business, the successor

employer shall receive and retain all records required to be main-
tained by subsection (11) of this section.

(ii) The employer shall also comply with any additional require-
ments involving transfer of records set forth in WAC 296-802-60005.

(12) Observation of monitoring.
(a) The employer shall provide affected employees or their desig-

nated representatives an opportunity to observe any measuring or moni-
toring of employee exposure to cotton dust conducted pursuant to sub-
section (4) of this section.

(b) Whenever observation of the measuring or monitoring of em-
ployee exposure to cotton dust requires entry into an area where the
use of personal protective equipment is required, the employer shall
provide the observer with and assure the use of such equipment and
shall require the observer to comply with all other applicable safety
and health procedures.

(c) Without interfering with the measurement, observers shall be
entitled to:

(i) An explanation of the measurement procedures;
(ii) An opportunity to observe all steps related to the measure-

ment of airborne concentrations of cotton dust performed at the place
of exposure; and

(iii) An opportunity to record the results obtained.
(13) Washed cotton.
(a) Exemptions. Cotton, after it has been washed by the processes

described in this section is exempt from all or parts of this section
as specified if the requirements of this section are met.

(b) Initial requirements.
(i) In order for an employer to qualify as exempt or partially

exempt from this standard for operations using washed cotton, the em-
ployer must demonstrate that the cotton was washed in a facility which
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is open to inspection by the director and the employer must provide
sufficient accurate documentary evidence to demonstrate that the wash-
ing methods utilized meet the requirements of this section.

(ii) An employer who handles or processes cotton which has been
washed in a facility not under the employer's control and claims an
exemption or partial exemption under this paragraph, must obtain from
the cotton washer and make available at the worksite, to the director,
or his designated representative, to any affected employee, or to
their designated representative the following:

(A) A certification by the washer of the cotton of the grade of
cotton, the type of washing process, and that the batch meets the re-
quirements of this section:

(B) Sufficient accurate documentation by the washer of the cotton
grades and washing process; and

(C) An authorization by the washer that the director may inspect
the washer's washing facilities and documentation of the process.

(c) Medical and dyed cotton. Medical grade (USP) cotton, cotton
that has been scoured, bleached and dyed, and mercerized yarn shall be
exempt from all provisions of this standard.

(d) Higher grade washed cotton. The handling or processing of
cotton classed as "low middling light spotted or better" (color grade
52 or better and leaf grade code 5 or better according to the 1993 US-
DA classification system) shall be exempt from all provisions of the
standard except requirements of subsection (8) of this section, medi-
cal surveillance; subsection (11)(b) through (d) of this section, re-
cordkeeping-medical records, and Appendices B, C, and D of this sec-
tion, if they have been washed on one of the following systems:

(i) On a continuous batt system or a rayon rinse system including
the following conditions:

(A) With water;
(B) At a temperature of no less than 60°C;
(C) With a water-to-fiber ratio of no less than 40:1; and
(D) With the bacterial levels in the wash water controlled to

limit bacterial contamination of the cotton.
(ii) On a batch kier washing system including the following con-

ditions:
(A) With water;
(B) With cotton fiber mechanically opened and thoroughly prewet-

ted before forming the cake;
(C) For low-temperature processing, at a temperature of no less

than 60°C with a water-to-fiber ratio of no less than 40:1; or, for
high-temperature processing, at a temperature of no less than 93°C
with a water-to-fiber ratio of no less than 15:1;

(D) With a minimum of one wash cycle followed by two rinse cycles
for each batch, using fresh water in each cycle; and

(E) With bacterial levels in the wash water controlled to limit
bacterial contamination of the cotton.

(e) Lower grade washed cotton. The handling and processing of
cotton of grades lower than "low middling light spotted," that has
been washed as specified in (d) of this subsection and has also been
bleached, shall be exempt from all provisions of the standard except
the requirements of subsection (3)(a) of this section, Permissible ex-
posure limits, subsection (4) of this section, Exposure monitoring and
measurement, subsection (8) of this section, Medical surveillance,
subsection (11) of this section, Recordkeeping, and Appendices B, C
and D of this section.
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(f) Mixed grades of washed cotton. If more than one grade of
washed cotton is being handled or processed together, the requirements
of the grade with the most stringent exposure limit, medical and moni-
toring requirements shall be followed.

(14) Appendices.
(a) Appendix B (B-I, B-II and B-III), WAC 296-62-14537, Appendix

C, WAC 296-62-14539 and Appendix D, WAC 296-62-14541 are incorporated
as part of this chapter and the contents of these appendices are man-
datory.

(b) Appendix A of this chapter, WAC 296-62-14535 contains infor-
mation which is not intended to create any additional obligations not
otherwise imposed or to detract from any existing obligations.

(c) Appendix E of this chapter is a protocol which may be fol-
lowed in the validation of alternative measuring devices as equivalent
to the vertical elutriator cotton dust sampler. Other protocols may be
used if it is demonstrated that they are statistically valid, meet the
requirements in subsection (4)(a)(iii) of this section, and are appro-
priate for demonstrating equivalency.
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AMENDATORY SECTION (Amending Order 77-14, filed 7/25/77)

WAC 296-62-20021 ((Precautionary signs and labels.)) Communica-
tion of hazards. (1) ((General.

(a) The employer may use labels or signs required by other stat-
utes, regulations or ordinances in addition to, or in combination
with, signs and labels required by this section.

(b) The employer shall assure that no statement appears on or
near any sign required by this section which contradicts or detracts
from the effects of the required sign.

(c) The employer shall assure that signs required by this section
are illuminated and cleaned as necessary so that the legend is readily
visible.)) Hazard communication - General. The employer shall include
coke oven emissions in the program established to comply with the Haz-
ard Communication Standard (HCS), WAC 296-901-140. The employer shall
ensure that each employee has access to labels on containers of chemi-
cals and substances associated with coke oven processes and to safety
data sheets, and is trained in accordance with the provisions of HCS
and WAC 296-62-20019. The employer shall ensure that at least the fol-
lowing hazard is addressed: Cancer.

(2) Signs.
(a) The employer shall post signs in the regulated area bearing

the legends:
((DANGER

CANCER HAZARD

AUTHORIZED PERSONNEL ONLY

NO SMOKING OR EATING))
DANGER

COKE OVEN EMISSIONS

MAY CAUSE CANCER

DO NOT EAT, DRINK OR SMOKE

WEAR RESPIRATORY PROTECTION IN THIS AREA

AUTHORIZED PERSONNEL ONLY

 (b) In addition, ((not later than January 20, 1978,)) the em-
ployer shall post signs in the areas where the permissible exposure
limit is exceeded bearing the legend:

((RESPIRATOR REQUIRED))
WEAR RESPIRATORY PROTECTION IN THIS AREA

(c) The employer shall ensure that no statement appears on or
near any sign required by this section which contradicts or detracts
from the effects of the required sign.

(d) The employer shall ensure that signs required by this subsec-
tion are illuminated and cleaned as necessary so that the legend is
readily visible.

(e) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in (a) of this subsection:

DANGER

CANCER HAZARD
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AUTHORIZED PERSONNEL ONLY

NO SMOKING OR EATING

(f) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in (b) of this subsection:

DANGER

RESPIRATOR REQUIRED

(3) Labels.
(a) The employer shall ((apply precautionary)) ensure that labels

((to all containers of protective clothing)) of contaminated ((with
coke oven emissions. The label shall bear)) protective clothing and
equipment include the following ((legend)) information:

CONTAMINATED WITH COKE EMISSIONS

MAY CAUSE CANCER

DO NOT REMOVE DUST BY BLOWING OR SHAKING

(b) Prior to June 1, 2015, employers may include the following
information on contaminated protective clothing and equipment in lieu
of the labeling requirements in (a) of this subsection:

CAUTION

CLOTHING CONTAMINATED WITH COKE

EMISSIONS

DO NOT REMOVE DUST BY BLOWING OR SHAKING
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-67-001 Process safety management of highly hazardous
chemicals. (1) Purpose. This section contains requirements for pre-
venting or minimizing the consequences of catastrophic releases of
toxic, reactive, flammable, or explosive chemicals. These releases may
result in toxic, fire, or explosion hazards.

(2) Application.
(a) This part applies to the following:
(i) A process which involves a chemical at or above the specified

threshold quantities listed in WAC 296-67-285, Appendix A;
(ii) A process which involves a Category 1 flammable ((liquid

or)) gas (as defined in WAC ((296-800-170)) 296-901-14006) or a flam-
mable liquid with a flashpoint below 100°F (37.8°C) on site in one lo-
cation, in a quantity of 10,000 pounds (4535.9 kg) or more except for:

(A) Hydrocarbon fuels used solely for workplace consumption as a
fuel (e.g., propane used for comfort heating, gasoline for vehicle re-
fueling), if such fuels are not a part of a process containing another
highly hazardous chemical covered by this standard;

(B) Flammable liquids with a flashpoint below 100°F (37.8°C)
stored in atmospheric tanks or transferred which are kept below their
normal boiling point without benefit of chilling or refrigeration.

(b) This part does not apply to:
(i) Retail facilities;
(ii) Oil or gas well drilling or servicing operations; or
(iii) Normally unoccupied remote facilities.

AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-67-005 Definitions. "Atmospheric tank" means a storage
tank which has been designed to operate at pressures from atmospheric
through 0.5 p.s.i.g. (pounds per square inch gauge, 3.45 Kpa).

"Boiling point" means the boiling point of a liquid at a pressure
of 14.7 pounds per square inch absolute (p.s.i.a.) (760 mm.). For the
purposes of this part, where an accurate boiling point is unavailable
for the material in question, or for mixtures which do not have a con-
stant boiling point, the 10 percent point of a distillation performed
in accordance with the Standard Method of Test for Distillation of Pe-
troleum Products, ASTM D-86-62, may be used as the boiling point of
the liquid.

"Catastrophic release" means a major uncontrolled emission, fire,
or explosion, involving one or more highly hazardous chemicals, that
presents serious danger to employees in the workplace.

"Facility" means the buildings, containers, or equipment which
contain a process.

"Highly hazardous chemical" means a substance possessing toxic,
reactive, flammable, or explosive properties and specified by WAC
296-67-001 (2)(a).

"Hot work" means work involving electric or gas welding, cutting,
brazing, or similar flame or spark-producing operations.

[ 1 ] OTS-5719.1



"Normally unoccupied remote facility" means a facility which is
operated, maintained, or serviced by employees who visit the facility
only periodically to check its operation and to perform necessary op-
erating or maintenance tasks. No employees are permanently stationed
at the facility. Facilities meeting this definition are not contiguous
with, and must be geographically remote from all other buildings, pro-
cesses, or persons.

"Process" means any activity involving a highly hazardous chemi-
cal including any use, storage, manufacturing, handling, or the on-
site movement of such chemicals, or combination of these activities.
For purposes of this definition, any group of vessels which are inter-
connected and separate vessels which are located such that a highly
hazardous chemical could be involved in a potential release shall be
considered a single process.

"Replacement in kind" means a replacement which satisfies the de-
sign specification.

"Trade secret" means any confidential formula, pattern, process,
device, information, or compilation of information that is used in an
employer's business, and that gives the employer an opportunity to ob-
tain an advantage over competitors who do not know or use it. ((Chap-
ter 296-62 WAC, Part B-1,)) See WAC 296-901-14030, Appendix E—Defini-
tion of "trade secret." (Which sets out the criteria to be used in
evaluating trade secrets).

AMENDATORY SECTION (Amending WSR 02-20-034, filed 9/24/02, effective
10/1/02)

WAC 296-67-291 Appendix C—Compliance guidelines and recommenda-
tions for process safety management (nonmandatory). This appendix
serves as a nonmandatory guideline to assist employers and employees
in complying with the requirements of this section, as well as pro-
vides other helpful recommendations and information. Examples presen-
ted in this appendix are not the only means of achieving the perform-
ance goals in the standard. This appendix neither adds nor detracts
from the requirements of the standard.

(1) Introduction to process safety management. The major objec-
tive of process safety management of highly hazardous chemicals is to
prevent unwanted releases of hazardous chemicals especially into loca-
tions which could expose employees and others to serious hazards. An
effective process safety management program requires a systematic ap-
proach to evaluating the whole process. Using this approach the proc-
ess design, process technology, operational and maintenance activities
and procedures, nonroutine activities and procedures, emergency pre-
paredness plans and procedures, training programs, and other elements
which impact the process are all considered in the evaluation. The
various lines of defense that have been incorporated into the design
and operation of the process to prevent or mitigate the release of
hazardous chemicals need to be evaluated and strengthened to assure
their effectiveness at each level. Process safety management is the
proactive identification, evaluation and mitigation or prevention of
chemical releases that could occur as a result of failures in process,
procedures, or equipment. The process safety management standard tar-
gets highly hazardous chemicals that have the potential to cause a
catastrophic incident. This standard as a whole is to aid employers in
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their efforts to prevent or mitigate episodic chemical releases that
could lead to a catastrophe in the workplace and possibly to the sur-
rounding community. To control these types of hazards, employers need
to develop the necessary expertise, experiences, judgment, and proac-
tive initiative within their workforce to properly implement and main-
tain an effective process safety management program as envisioned in
the WISHA standard. This WISHA standard is required by the Clean Air
Act amendments as is the Environmental Protection Agency's Risk Man-
agement Plan. Employers, who merge the two sets of requirements into
their process safety management program, will better assure full com-
pliance with each as well as enhancing their relationship with the lo-
cal community. While WISHA believes process safety management will
have a positive effect on the safety of employees in workplaces and
also offers other potential benefits to employers (increased produc-
tivity), smaller businesses which may have limited resources available
to them at this time, might consider alternative avenues of decreasing
the risks associated with highly hazardous chemicals at their workpla-
ces. One method which might be considered is the reduction in the in-
ventory of the highly hazardous chemical. This reduction in inventory
will result in a reduction of the risk or potential for a catastrophic
incident. Also, employers including small employers may be able to es-
tablish more efficient inventory control by reducing the quantities of
highly hazardous chemicals on site below the established threshold
quantities. This reduction can be accomplished by ordering smaller
shipments and maintaining the minimum inventory necessary for effi-
cient and safe operation. When reduced inventory is not feasible, then
the employer might consider dispersing inventory to several locations
on site. Dispersing storage into locations where a release in one lo-
cation will not cause a release in another location is a practical
method to also reduce the risk or potential for catastrophic inci-
dents.

(2) Employee involvement in process safety management. Section
304 of the Clean Air Act amendments states that employers are to con-
sult with their employees and their representatives regarding the em-
ployers efforts in the development and implementation of the process
safety management program elements and hazard assessments. Section 304
also requires employers to train and educate their employees and to
inform affected employees of the findings from incident investigations
required by the process safety management program. Many employers, un-
der their safety and health programs, have already established means
and methods to keep employees and their representatives informed about
relevant safety and health issues and employers may be able to adapt
these practices and procedures to meet their obligations under this
standard. Employers who have not implemented an occupational safety
and health program may wish to form a safety and health committee of
employees and management representatives to help the employer meet the
obligations specified by this standard. These committees can become a
significant ally in helping the employer to implement and maintain an
effective process safety management program for all employees.

(3) Process safety information. Complete and accurate written in-
formation concerning process chemicals, process technology, and proc-
ess equipment is essential to an effective process safety management
program and to a process hazards analysis. The compiled information
will be a necessary resource to a variety of users including the team
that will perform the process hazards analysis as required under WAC
296-67-017; those developing the training programs and the operating
procedures; contractors whose employees will be working with the proc-
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ess; those conducting the prestartup reviews; local emergency prepar-
edness planners; and incurrence and enforcement officials. The infor-
mation to be compiled about the chemicals, including process inter-
mediates, needs to be comprehensive enough for an accurate assessment
of the fire and explosion characteristics, reactivity hazards, the
safety and health hazards to workers, and the corrosion and erosion
effects on the process equipment and monitoring tools. Current ((mate-
rial)) safety data sheet (((MSDS))) (SDS) information can be used to
help meet this requirement which must be supplemented with process
chemistry information including runaway reaction and over pressure
hazards if applicable. Process technology information will be a part
of the process safety information package and it is expected that it
will include diagrams of the type shown in WAC 296-67-289, Appendix B
of this part as well as employer established criteria for maximum in-
ventory levels for process chemicals; limits beyond which would be
considered upset conditions; and a qualitative estimate of the conse-
quences or results of deviation that could occur if operating beyond
the established process limits. Employers are encouraged to use dia-
grams which will help users understand the process. A block flow dia-
gram is used to show the major process equipment and interconnecting
process flow lines and show flow rates, stream composition, tempera-
tures, and pressures when necessary for clarity. The block flow dia-
gram is a simplified diagram. Process flow diagrams are more complex
and will show all main flow streams including valves to enhance the
understanding of the process, as well as pressures and temperatures on
all feed and product lines within all major vessels, in and out of
headers and heat exchangers, and points of pressure and temperature
control. Also, materials of construction information, pump capacities
and pressure heads, compressor horsepower and vessel design pressures
and temperatures are shown when necessary for clarity. In addition,
major components of control loops are usually shown along with key
utilities on process flow diagrams. Piping and instrument diagrams
(P&IDs) may be the more appropriate type of diagrams to show some of
the above details and to display the information for the piping de-
signer and engineering staff. The P&Ids are to be used to describe the
relationships between equipment and instrumentation as well as other
relevant information that will enhance clarity. Computer software pro-
grams which do P&Ids or other diagrams useful to the information pack-
age, may be used to help meet this requirement. The information per-
taining to process equipment design must be documented. In other
words, what were the codes and standards relied on to establish good
engineering practice. These codes and standards are published by such
organizations as the American Society of Mechanical Engineers, Ameri-
can Petroleum Institute, American National Standards Institute, Na-
tional Fire Protection Association, American Society for Testing and
Materials, National Board of Boiler and Pressure Vessel Inspectors,
National Association of Corrosion Engineers, American Society of Ex-
change Manufacturers Association, and model building code groups. In
addition, various engineering societies issue technical reports which
impact process design. For example, the American Institute of Chemical
Engineers has published technical reports on topics such as two phase
flow for venting devices. This type of technically recognized report
would constitute good engineering practice. For existing equipment de-
signed and constructed many years ago in accordance with the codes and
standards available at that time and no longer in general use today,
the employer must document which codes and standards were used and
that the design and construction along with the testing, inspection
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and operation are still suitable for the intended use. Where the proc-
ess technology requires a design which departs from the applicable co-
des and standards, the employer must document that the design and con-
struction is suitable for the intended purpose.

(4) Process hazard analysis. A process hazard analysis (PHA),
sometimes called a process hazard evaluation, is one of the most im-
portant elements of the process safety management program. A PHA is an
organized and systematic effort to identify and analyze the signifi-
cance of potential hazards associated with the processing or handling
of highly hazardous chemicals. A PHA provides information which will
assist employers and employees in making decisions for improving safe-
ty and reducing the consequences of unwanted or unplanned releases of
hazardous chemicals. A PHA is directed toward analyzing potential cau-
ses and consequences of fires, explosions, releases of toxic or flam-
mable chemicals and major spills of hazardous chemicals. The PHA focu-
ses on equipment, instrumentation, utilities, human actions (routine
and nonroutine), and external factors that might impact the process.
These considerations assist in determining the hazards and potential
failure points or failure modes in a process. The selection of a PHA
methodology or technique will be influenced by many factors including
the amount of existing knowledge about the process. Is it a process
that has been operated for a long period of time with little or no in-
novation and extensive experience has been generated with its use? Or,
is it a new process or one which has been changed frequently by the
inclusion of innovative features? Also, the size and complexity of the
process will influence the decision as to the appropriate PHA method-
ology to use. All PHA methodologies are subject to certain limita-
tions. For example, the checklist methodology works well when the
process is very stable and no changes are made, but it is not as ef-
fective when the process has undergone extensive change. The checklist
may miss the most recent changes and consequently the changes would
not be evaluated. Another limitation to be considered concerns the as-
sumptions made by the team or analyst. The PHA is dependent on good
judgment and the assumptions made during the study need to be documen-
ted and understood by the team and reviewer and kept for a future PHA.
The team conducting the PHA need to understand the methodology that is
going to be used. A PHA team can vary in size from two people to a
number of people with varied operational and technical backgrounds.
Some team members may only be a part of the team for a limited time.
The team leader needs to be fully knowledgeable in the proper imple-
mentation of the PHA methodology that is to be used and should be im-
partial in the evaluation. The other full or part time team members
need to provide the team with expertise in areas such as process tech-
nology, process design, operating procedures and practices, including
how the work is actually performed, alarms, emergency procedures, in-
strumentation, maintenance procedures, both routine and nonroutine
tasks, including how the tasks are authorized, procurement of parts
and supplies, safety and health, and any other relevant subject as the
need dictates. At least one team member must be familiar with the
process. The ideal team will have an intimate knowledge of the stand-
ards, codes, specifications and regulations applicable to the process
being studied. The selected team members need to be compatible and the
team leader needs to be able to manage the team, and the PHA study.
The team needs to be able to work together while benefiting from the
expertise of others on the team or outside the team, to resolve is-
sues, and to forge a consensus on the findings of the study and recom-
mendations. The application of a PHA to a process may involve the use
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of different methodologies for various parts of the process. For exam-
ple, a process involving a series of unit operations of varying sizes,
complexities, and ages may use different methodologies and team mem-
bers for each operation. Then the conclusions can be integrated into
one final study and evaluation. A more specific example is the use of
a checklist PHA for a standard boiler or heat exchanger and the use of
a hazard and operability PHA for the overall process. Also, for batch
type processes like custom batch operations, a generic PHA of a repre-
sentative batch may be used where there are only small changes of mon-
omer or other ingredient ratios and the chemistry is documented for
the full range and ratio of batch ingredients. Another process that
might consider using a generic type of PHA is a gas plant. Often these
plants are simply moved from site to site and therefore, a generic PHA
may be used for these movable plants. Also, when an employer has sev-
eral similar size gas plants and no sour gas is being processed at the
site, then a generic PHA is feasible as long as the variations of the
individual sites are accounted for in the PHA. Finally, when an em-
ployer has a large continuous process which has several control rooms
for different portions of the process such as for a distillation tower
and a blending operation, the employer may wish to do each segment
separately and then integrate the final results. Additionally, small
businesses which are covered by this rule, will often have processes
that have less storage volume, less capacity, and less complicated
than processes at a large facility. Therefore, WISHA would anticipate
that the less complex methodologies would be used to meet the process
hazard analysis criteria in the standard. These process hazard analy-
ses can be done in less time and with a few people being involved. A
less complex process generally means that less data, P&Ids, and proc-
ess information is needed to perform a process hazard analysis. Many
small businesses have processes that are not unique, such as cold
storage lockers or water treatment facilities. Where employer associa-
tions have a number of members with such facilities, a generic PHA,
evolved from a checklist or what-if questions, could be developed and
used by each employer effectively to reflect his/her particular proc-
ess; this would simplify compliance for them. When the employer has a
number of processes which require a PHA, the employer must set up a
priority system of which PHAs to conduct first. A preliminary or gross
hazard analysis may be useful in prioritizing the processes that the
employer has determined are subject to coverage by the process safety
management standard. Consideration should first be given to those pro-
cesses with the potential of adversely affecting the largest number of
employees. This prioritizing should consider the potential severity of
a chemical release, the number of potentially affected employees, the
operating history of the process such as the frequency of chemical re-
leases, the age of the process and any other relevant factors. These
factors would suggest a ranking order and would suggest either using a
weighing factor system or a systematic ranking method. The use of a
preliminary hazard analysis would assist an employer in determining
which process should be of the highest priority and thereby the em-
ployer would obtain the greatest improvement in safety at the facili-
ty. Detailed guidance on the content and application of process hazard
analysis methodologies is available from the American Institute of
Chemical Engineers' Center for Chemical Process Safety (see WAC
296-67-293, Appendix D).

(5) Operating procedures and practices. Operating procedures de-
scribe tasks to be performed, data to be recorded, operating condi-
tions to be maintained, samples to be collected, and safety and health
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precautions to be taken. The procedures need to be technically accu-
rate, understandable to employees, and revised periodically to ensure
that they reflect current operations. The process safety information
package is to be used as a resource to better assure that the operat-
ing procedures and practices are consistent with the known hazards of
the chemicals in the process and that the operating parameters are ac-
curate. Operating procedures should be reviewed by engineering staff
and operating personnel to ensure that they are accurate and provide
practical instructions on how to actually carry out job duties safely.
Operating procedures will include specific instructions or details on
what steps are to be taken or followed in carrying out the stated pro-
cedures. These operating instructions for each procedure should in-
clude the applicable safety precautions and should contain appropriate
information on safety implications. For example, the operating proce-
dures addressing operating parameters will contain operating instruc-
tions about pressure limits, temperature ranges, flow rates, what to
do when an upset condition occurs, what alarms and instruments are
pertinent if an upset condition occurs, and other subjects. Another
example of using operating instructions to properly implement operat-
ing procedures is in starting up or shutting down the process. In
these cases, different parameters will be required from those of nor-
mal operation. These operating instructions need to clearly indicate
the distinctions between startup and normal operations such as the ap-
propriate allowances for heating up a unit to reach the normal operat-
ing parameters. Also the operating instructions need to describe the
proper method for increasing the temperature of the unit until the
normal operating temperature parameters are achieved. Computerized
process control systems add complexity to operating instructions.
These operating instructions need to describe the logic of the soft-
ware as well as the relationship between the equipment and the control
system; otherwise, it may not be apparent to the operator. Operating
procedures and instructions are important for training operating per-
sonnel. The operating procedures are often viewed as the standard op-
erating practices (SOPs) for operations. Control room personnel and
operating staff, in general, need to have a full understanding of op-
erating procedures. If workers are not fluent in English then proce-
dures and instructions need to be prepared in a second language under-
stood by the workers. In addition, operating procedures need to be
changed when there is a change in the process as a result of the man-
agement of change procedures. The consequences of operating procedure
changes need to be fully evaluated and the information conveyed to the
personnel. For example, mechanical changes to the process made by the
maintenance department (like changing a valve from steel to brass or
other subtle changes) need to be evaluated to determine if operating
procedures and practices also need to be changed. All management of
change actions must be coordinated and integrated with current operat-
ing procedures and operating personnel must be oriented to the changes
in procedures before the change is made. When the process is shut down
in order to make a change, then the operating procedures must be upda-
ted before startup of the process. Training in how to handle upset
conditions must be accomplished as well as what operating personnel
are to do in emergencies such as when a pump seal fails or a pipeline
ruptures. Communication between operating personnel and workers per-
forming work within the process area, such as nonroutine tasks, also
must be maintained. The hazards of the tasks are to be conveyed to op-
erating personnel in accordance with established procedures and to
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those performing the actual tasks. When the work is completed, operat-
ing personnel should be informed to provide closure on the job.

(6) Employee training. All employees, including maintenance and
contractor employees, involved with highly hazardous chemicals need to
fully understand the safety and health hazards of the chemicals and
processes they work with for the protection of themselves, their fel-
low employees and the citizens of nearby communities. Training conduc-
ted in compliance with WAC ((296-800-170)) 296-901-140, ((chemical))
Hazard communication ((program standard)), will help employees to be
more knowledgeable about the chemicals they work with as well as fa-
miliarize them with reading and understanding ((MSDS)) SDS. However,
additional training in subjects such as operating procedures and safe-
ty work practices, emergency evacuation and response, safety proce-
dures, routine and nonroutine work authorization activities, and other
areas pertinent to process safety and health will need to be covered
by an employer's training program. In establishing their training pro-
grams, employers must clearly define the employees to be trained and
what subjects are to be covered in their training. Employers in set-
ting up their training program will need to clearly establish the
goals and objectives they wish to achieve with the training that they
provide to their employees. The learning goals or objectives should be
written in clear measurable terms before the training begins. These
goals and objectives need to be tailored to each of the specific
training modules or segments. Employers should describe the important
actions and conditions under which the employee will demonstrate com-
petence or knowledge as well as what is acceptable performance. Hands-
on-training where employees are able to use their senses beyond lis-
tening, will enhance learning. For example, operating personnel, who
will work in a control room or at control panels, would benefit by be-
ing trained at a simulated control panel or panels. Upset conditions
of various types could be displayed on the simulator, and then the em-
ployee could go through the proper operating procedures to bring the
simulator panel back to the normal operating parameters. A training
environment could be created to help the trainee feel the full reality
of the situation but, of course, under controlled conditions. This re-
alistic type of training can be very effective in teaching employees
correct procedures while allowing them to also see the consequences of
what might happen if they do not follow established operating proce-
dures. Other training techniques using videos or on-the-job training
can also be very effective for teaching other job tasks, duties, or
other important information. An effective training program will allow
the employee to fully participate in the training process and to prac-
tice their skill or knowledge. Employers need to periodically evaluate
their training programs to see if the necessary skills, knowledge, and
routines are being properly understood and implemented by their
trained employees. The means or methods for evaluating the training
should be developed along with the training program goals and objec-
tives. Training program evaluation will help employers to determine
the amount of training their employees understood, and whether the de-
sired results were obtained. If, after the evaluation, it appears that
the trained employees are not at the level of knowledge and skill that
was expected, the employer will need to revise the training program,
provide retraining, or provide more frequent refresher training ses-
sions until the deficiency is resolved. Those who conducted the train-
ing and those who received the training should also be consulted as to
how best to improve the training process. If there is a language bar-
rier, the language known to the trainees should be used to reinforce
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the training messages and information. Careful consideration must be
given to assure that employees including maintenance and contract em-
ployees receive current and updated training. For example, if changes
are made to a process, impacted employees must be trained in the
changes and understand the effects of the changes on their job tasks
(e.g., any new operating procedures pertinent to their tasks). Addi-
tionally, as already discussed the evaluation of the employee's ab-
sorption of training will certainly influence the need for training.

(7) Contractors. Employers who use contractors to perform work in
and around processes that involve highly hazardous chemicals, will
need to establish a screening process so that they hire and use con-
tractors who accomplish the desired job tasks without compromising the
safety and health of employees at a facility. For contractors, whose
safety performance on the job is not known to the hiring employer, the
employer will need to obtain information on injury and illness rates
and experience and should obtain contractor references. Additionally,
the employer must assure that the contractor has the appropriate job
skills, knowledge and certifications (such as for pressure vessel
welders). Contractor work methods and experiences should be evaluated.
For example, does the contractor conducting demolition work swing
loads over operating processes or does the contractor avoid such haz-
ards? Maintaining a site injury and illness log for contractors is an-
other method employers must use to track and maintain current knowl-
edge of work activities involving contract employees working on or ad-
jacent to covered processes. Injury and illness logs of both the em-
ployer's employees and contract employees allow an employer to have
full knowledge of process injury and illness experience. This log will
also contain information which will be of use to those auditing proc-
ess safety management compliance and those involved in incident inves-
tigations. Contract employees must perform their work safely. Consid-
ering that contractors often perform very specialized and potentially
hazardous tasks such as confined space entry activities and nonroutine
repair activities it is quite important that their activities be con-
trolled while they are working on or near a covered process. A permit
system or work authorization system for these activities would also be
helpful to all affected employers. The use of a work authorization
system keeps an employer informed of contract employee activities, and
as a benefit the employer will have better coordination and more man-
agement control over the work being performed in the process area. A
well run and well maintained process where employee safety is fully
recognized will benefit all of those who work in the facility whether
they be contract employees or employees of the owner.

(8) Prestartup safety. For new processes, the employer will find
a PHA helpful in improving the design and construction of the process
from a reliability and quality point of view. The safe operation of
the new process will be enhanced by making use of the PHA recommenda-
tions before final installations are completed. P&Ids are to be com-
pleted along with having the operating procedures in place and the op-
erating staff trained to run the process before startup. The initial
startup procedures and normal operating procedures need to be fully
evaluated as part of the prestartup review to assure a safe transfer
into the normal operating mode for meeting the process parameters. For
existing processes that have been shutdown for turnaround, or modifi-
cation, etc., the employer must assure that any changes other than
"replacement in kind" made to the process during shutdown go through
the management of change procedures. P&Ids will need to be updated as
necessary, as well as operating procedures and instructions. If the
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changes made to the process during shutdown are significant and impact
the training program, then operating personnel as well as employees
engaged in routine and nonroutine work in the process area may need
some refresher or additional training in light of the changes. Any in-
cident investigation recommendations, compliance audits or PHA recom-
mendations need to be reviewed as well to see what impacts they may
have on the process before beginning the startup.

(9) Mechanical integrity. Employers will need to review their
maintenance programs and schedules to see if there are areas where
"breakdown" maintenance is used rather than an ongoing mechanical in-
tegrity program. Equipment used to process, store, or handle highly
hazardous chemicals needs to be designed, constructed, installed, and
maintained to minimize the risk of releases of such chemicals. This
requires that a mechanical integrity program be in place to assure the
continued integrity of process equipment. Elements of a mechanical in-
tegrity program include the identification and categorization of
equipment and instrumentation, inspections and tests, testing and in-
spection frequencies, development of maintenance procedures, training
of maintenance personnel, the establishment of criteria for acceptable
test results, documentation of test and inspection results, and docu-
mentation of manufacturer recommendations as to meantime to failure
for equipment and instrumentation. The first line of defense an em-
ployer has available is to operate and maintain the process as de-
signed, and to keep the chemicals contained. This line of defense is
backed up by the next line of defense which is the controlled release
of chemicals through venting to scrubbers or flares, or to surge or
overflow tanks which are designed to receive such chemicals, etc.
These lines of defense are the primary lines of defense or means to
prevent unwanted releases. The secondary lines of defense would in-
clude fixed fire protection systems like sprinklers, water spray, or
deluge systems, monitor guns, etc., dikes, designed drainage systems,
and other systems which would control or mitigate hazardous chemicals
once an unwanted release occurs. These primary and secondary lines of
defense are what the mechanical integrity program needs to protect and
strengthen these primary and secondary lines of defenses where appro-
priate. The first step of an effective mechanical integrity program is
to compile and categorize a list of process equipment and instrumenta-
tion for inclusion in the program. This list would include pressure
vessels, storage tanks, process piping, relief and vent systems, fire
protection system components, emergency shutdown systems, and alarms
and interlocks and pumps. For the categorization of instrumentation
and the listed equipment the employer would prioritize which pieces of
equipment require closer scrutiny than others. Meantime to failure of
various instrumentation and equipment parts would be known from the
manufacturer's data or the employer's experience with the parts, which
would then influence the inspection and testing frequency and associ-
ated procedures. Also, applicable codes and standards such as the Na-
tional Board Inspection Code, or those from the American Society for
Testing and Material, American Petroleum Institute, National Fire Pro-
tection Association, American National Standards Institute, American
Society of Mechanical Engineers, and other groups, provide information
to help establish an effective testing and inspection frequency, as
well as appropriate methodologies. The applicable codes and standards
provide criteria for external inspections for such items as foundation
and supports, anchor bolts, concrete or steel supports, guy wires,
nozzles and sprinklers, pipe hangers, grounding connections, protec-
tive coatings and insulation, and external metal surfaces of piping
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and vessels, etc. These codes and standards also provide information
on methodologies for internal inspection, and a frequency formula
based on the corrosion rate of the materials of construction. Also,
erosion both internal and external needs to be considered along with
corrosion effects for piping and valves. Where the corrosion rate is
not known, a maximum inspection frequency is recommended, and methods
of developing the corrosion rate are available in the codes. Internal
inspections need to cover items such as vessel shell, bottom and head;
metallic linings; nonmetallic linings; thickness measurements for ves-
sels and piping; inspection for erosion, corrosion, cracking and bulg-
es; internal equipment like trays, baffles, sensors, and screens for
erosion, corrosion or cracking and other deficiencies. Some of these
inspections may be performed by state or local government inspectors
under state and local statutes. However, each employer needs to devel-
op procedures to ensure that tests and inspections are conducted prop-
erly and that consistency is maintained even where different employees
may be involved. Appropriate training is to be provided to maintenance
personnel to ensure that they understand the preventive maintenance
program procedures, safe practices, and the proper use and application
of special equipment or unique tools that may be required. This train-
ing is part of the overall training program called for in the stand-
ard. A quality assurance system is needed to help ensure that the
proper materials of construction are used, that fabrication and in-
spection procedures are proper, and that installation procedures rec-
ognize field installation concerns. The quality assurance program is
an essential part of the mechanical integrity program and will help to
maintain the primary and secondary lines of defense that have been de-
signed into the process to prevent unwanted chemical releases or those
which control or mitigate a release. "As built" drawings, together
with certifications of coded vessels and other equipment, and materi-
als of construction need to be verified and retained in the quality
assurance documentation. Equipment installation jobs need to be prop-
erly inspected in the field for use of proper materials and procedures
and to assure that qualified craftsmen are used to do the job. The use
of appropriate gaskets, packing, bolts, valves, lubricants, and weld-
ing rods need to be verified in the field. Also procedures for instal-
lation of safety devices need to be verified, such as the torque on
the bolts on ruptured disc installations, uniform torque on flange
bolts, proper installation of pump seals, etc. If the quality of parts
is a problem, it may be appropriate to conduct audits of the equipment
supplier's facilities to better assure proper purchases of required
equipment which is suitable for its intended service. Any changes in
equipment that may become necessary will need to go through the man-
agement of change procedures.

(10) Nonroutine work authorizations. Nonroutine work which is
conducted in process areas needs to be controlled by the employer in a
consistent manner. The hazards identified involving the work that is
to be accomplished must be communicated to those doing the work, but
also to those operating personnel whose work could affect the safety
of the process. A work authorization notice or permit must have a pro-
cedure that describes the steps the maintenance supervisor, contractor
representative or other person needs to follow to obtain the necessary
clearance to get the job started. The work authorization procedures
need to reference and coordinate, as applicable, lockout/tagout proce-
dures, line breaking procedures, confined space entry procedures and
hot work authorizations. This procedure also needs to provide clear
steps to follow once the job is completed in order to provide closure
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for those that need to know the job is now completed and equipment can
be returned to normal.

(11) Managing change. To properly manage changes to process chem-
icals, technology, equipment and facilities, one must define what is
meant by change. In this process safety management standard, change
includes all modifications to equipment, procedures, raw materials and
processing conditions other than "replacement in kind." These changes
need to be properly managed by identifying and reviewing them prior to
implementation of the change. For example, the operating procedures
contain the operating parameters (pressure limits, temperature ranges,
flow rates, etc.) and the importance of operating within these limits.
While the operator must have the flexibility to maintain safe opera-
tion within the established parameters, any operation outside of these
parameters requires review and approval by a written management of
change procedure. Management of change covers such as changes in proc-
ess technology and changes to equipment and instrumentation. Changes
in process technology can result from changes in production rates, raw
materials, experimentation, equipment unavailability, new equipment,
new product development, change in catalyst and changes in operating
conditions to improve yield or quality. Equipment changes include
among others change in materials of construction, equipment specifica-
tions, piping prearrangements, experimental equipment, computer pro-
gram revisions and changes in alarms and interlocks. Employers need to
establish means and methods to detect both technical changes and me-
chanical changes. Temporary changes have caused a number of catastro-
phes over the years, and employers need to establish ways to detect
temporary changes as well as those that are permanent. It is important
that a time limit for temporary changes be established and monitored
since, without control, these changes may tend to become permanent.
Temporary changes are subject to the management of change provisions.
In addition, the management of change procedures are used to insure
that the equipment and procedures are returned to their original or
designed conditions at the end of the temporary change. Proper docu-
mentation and review of these changes is invaluable in assuring that
the safety and health considerations are being incorporated into the
operating procedures and the process. Employers may wish to develop a
form or clearance sheet to facilitate the processing of changes
through the management of change procedures. A typical change form may
include a description and the purpose of the change, the technical ba-
sis for the change, safety and health considerations, documentation of
changes for the operating procedures, maintenance procedures, inspec-
tion and testing, P&Ids, electrical classification, training and com-
munications, prestartup inspection, duration if a temporary change,
approvals and authorization. Where the impact of the change is minor
and well understood, a check list reviewed by an authorized person
with proper communication to others who are affected may be suffi-
cient. However, for a more complex or significant design change, a
hazard evaluation procedure with approvals by operations, maintenance,
and safety departments may be appropriate. Changes in documents such
as P&Ids, raw materials, operating procedures, mechanical integrity
programs, electrical classifications, etc., need to be noted so that
these revisions can be made permanent when the drawings and procedure
manuals are updated. Copies of process changes need to be kept in an
accessible location to ensure that design changes are available to op-
erating personnel as well as to PHA team members when a PHA is being
done or one is being updated.
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(12) Investigation of incidents. Incident investigation is the
process of identifying the underlying causes of incidents and imple-
menting steps to prevent similar events from occurring. The intent of
an incident investigation is for employers to learn from past experi-
ences and thus avoid repeating past mistakes. The incidents for which
WISHA expects employers to become aware and to investigate are the
types of events which result in or could reasonably have resulted in a
catastrophic release. Some of the events are sometimes referred to as
"near misses," meaning that a serious consequence did not occur, but
could have. Employers need to develop in-house capability to investi-
gate incidents that occur in their facilities. A team needs to be as-
sembled by the employer and trained in the techniques of investigation
including how to conduct interviews of witnesses, needed documentation
and report writing. A multidisciplinary team is better able to gather
the facts of the event and to analyze them and develop plausible sce-
narios as to what happened, and why. Team members should be selected
on the basis of their training, knowledge and ability to contribute to
a team effort to fully investigate the incident. Employees in the
process area where the incident occurred should be consulted, inter-
viewed, or made a member of the team. Their knowledge of the events
form a significant set of facts about the incident which occurred. The
report, its findings and recommendations are to be shared with those
who can benefit from the information. The cooperation of employees is
essential to an effective incident investigation. The focus of the in-
vestigation should be to obtain facts, and not to place blame. The
team and the investigation process should clearly deal with all in-
volved individuals in a fair, open, and consistent manner.

(13) Emergency preparedness. Each employer must address what ac-
tions employees are to take when there is an unwanted release of high-
ly hazardous chemicals. Emergency preparedness or the employer's ter-
tiary (third) lines of defense are those that will be relied on along
with the secondary lines of defense when the primary lines of defense
which are used to prevent an unwanted release fail to stop the re-
lease. Employers will need to decide if they want employees to handle
and stop small or minor incidental releases. Whether they wish to mo-
bilize the available resources at the plant and have them brought to
bear on a more significant release. Or whether employers want their
employees to evacuate the danger area and promptly escape to a pre-
planned safe zone area, and allow the local community emergency re-
sponse organizations to handle the release. Or whether the employer
wants to use some combination of these actions. Employers will need to
select how many different emergency preparedness or tertiary lines of
defense they plan to have and then develop the necessary plans and
procedures, and appropriately train employees in their emergency du-
ties and responsibilities and then implement these lines of defense.
Employers at a minimum must have an emergency action plan which will
facilitate the prompt evacuation of employees due to an unwanted re-
lease of a highly hazardous chemical. This means that the employer
will have a plan that will be activated by an alarm system to alert
employees when to evacuate and, that employees who are physically im-
paired, will have the necessary support and assistance to get them to
the safe zone as well. The intent of these requirements is to alert
and move employees to a safe zone quickly. Delaying alarms or confus-
ing alarms are to be avoided. The use of process control centers or
similar process buildings in the process area as safe areas is dis-
couraged. Recent catastrophes have shown that a large life loss has
occurred in these structures because of where they have been sited and
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because they are not necessarily designed to withstand over-pressures
from shockwaves resulting from explosions in the process area. Unwan-
ted incidental releases of highly hazardous chemicals in the process
area must be addressed by the employer as to what actions employees
are to take. If the employer wants employees to evacuate the area,
then the emergency action plan will be activated. For outdoor process-
es where wind direction is important for selecting the safe route to a
refuge area, the employer should place a wind direction indicator such
as a wind sock or pennant at the highest point that can be seen
throughout the process area. Employees can move in the direction of
cross wind to upwind to gain safe access to the refuge area by knowing
the wind direction. If the employer wants specific employees in the
release area to control or stop the minor emergency or incidental re-
lease, these actions must be planned for in advance and procedures de-
veloped and implemented. Preplanning for handling incidental releases
for minor emergencies in the process area needs to be done, appropri-
ate equipment for the hazards must be provided, and training conducted
for those employees who will perform the emergency work before they
respond to handle an actual release. The employer's training program,
including the hazard communication standard training is to address the
training needs for employees who are expected to handle incidental or
minor releases. Preplanning for releases that are more serious than
incidental releases is another important line of defense to be used by
the employer. When a serious release of a highly hazardous chemical
occurs, the employer through preplanning will have determined in ad-
vance what actions employees are to take. The evacuation of the imme-
diate release area and other areas as necessary would be accomplished
under the emergency action plan. If the employer wishes to use plant
personnel such as a fire brigade, spill control team, a hazardous ma-
terials team, or use employees to render aid to those in the immediate
release area and control or mitigate the incident, these actions are
covered by chapter 296-824 WAC, Emergency response to hazardous sub-
stance releases. If outside assistance is necessary, such as through
mutual aid agreements between employers or local government emergency
response organizations, these emergency responders are also covered by
chapter 296-824 WAC. The safety and health protections required for
emergency responders are the responsibility of their employers and of
the on-scene incident commander. Responders may be working under very
hazardous conditions and therefore the objective is to have them com-
petently led by an on-scene incident commander and the commander's
staff, properly equipped to do their assigned work safely, and fully
trained to carry out their duties safely before they respond to an
emergency. Drills, training exercises, or simulations with the local
community emergency response planners and responder organizations is
one means to obtain better preparedness. This close cooperation and
coordination between plant and local community emergency preparedness
managers will also aid the employer in complying with the Environmen-
tal Protection Agency's risk management plan criteria. One effective
way for medium to large facilities to enhance coordination and commu-
nication during emergencies for on plant operations and with local
community organizations is for employers to establish and equip an
emergency control center. The emergency control center would be sited
in a safe zone area so that it could be occupied throughout the dura-
tion of an emergency. The center would serve as the major communica-
tion link between the on-scene incident commander and plant or corpo-
rate management as well as with the local community officials. The
communication equipment in the emergency control center should include
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a network to receive and transmit information by telephone, radio, or
other means. It is important to have a backup communication network in
case of power failure or one communication means fails. The center
should also be equipped with the plant layout and community maps,
utility drawings including fire water, emergency lighting, appropriate
reference materials such as a government agency notification list,
company personnel phone list, SARA Title III reports and ((material))
safety data sheets, emergency plans and procedures manual, a listing
with the location of emergency response equipment, mutual aid informa-
tion, and access to meteorological or weather condition data and any
dispersion modeling data.

(14) Compliance audits. Employers need to select a trained indi-
vidual or assemble a trained team of people to audit the process safe-
ty management system and program. A small process or plant may need
only one knowledgeable person to conduct an audit. The audit is to in-
clude an evaluation of the design and effectiveness of the process
safety management system and a field inspection of the safety and
health conditions and practices to verify that the employer's systems
are effectively implemented. The audit should be conducted or led by a
person knowledgeable in audit techniques and who is impartial towards
the facility or area being audited. The essential elements of an audit
program include planning, staffing, conducting the audit, evaluation
and corrective action, follow-up and documentation. Planning in ad-
vance is essential to the success of the auditing process. Each em-
ployer needs to establish the format, staffing, scheduling, and veri-
fication methods prior to conducting the audit. The format should be
designed to provide the lead auditor with a procedure or checklist
which details the requirements of each section of the standard. The
names of the audit team members should be listed as part of the format
as well. The checklist, if properly designed, could serve as the veri-
fication sheet which provides the auditor with the necessary informa-
tion to expedite the review and assure that no requirements of the
standard are omitted. This verification sheet format could also iden-
tify those elements that will require evaluation or a response to cor-
rect deficiencies. This sheet could also be used for developing the
follow-up and documentation requirements. The selection of effective
audit team members is critical to the success of the program. Team
members should be chosen for their experience, knowledge, and training
and should be familiar with the processes and with auditing techni-
ques, practices, and procedures. The size of the team will vary de-
pending on the size and complexity of the process under consideration.
For a large, complex, highly instrumented plant, it may be desirable
to have team members with expertise in process engineering and design,
process chemistry, instrumentation and computer controls, electrical
hazards and classifications, safety and health disciplines, mainte-
nance, emergency preparedness, warehousing or shipping, and process
safety auditing. The team may use part-time members to provide for the
depth of expertise required as well as for what is actually done or
followed, compared to what is written. An effective audit includes a
review of the relevant documentation and process safety information,
inspection of the physical facilities, and interviews with all levels
of plant personnel. Utilizing the audit procedure and checklist devel-
oped in the preplanning stage, the audit team can systematically ana-
lyze compliance with the provisions of the standard and any other cor-
porate policies that are relevant. For example, the audit team will
review all aspects of the training program as part of the overall au-
dit. The team will review the written training program for adequacy of
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content, frequency of training, effectiveness of training in terms of
its goals and objectives as well as to how it fits into meeting the
standard's requirements, documentation, etc. Through interviews, the
team can determine the employee's knowledge and awareness of the safe-
ty procedures, duties, rules, emergency response assignments, etc.
During the inspection, the team can observe actual practices such as
safety and health policies, procedures, and work authorization practi-
ces. This approach enables the team to identify deficiencies and de-
termine where corrective actions or improvements are necessary. An au-
dit is a technique used to gather sufficient facts and information,
including statistical information, to verify compliance with stand-
ards. Auditors should select as part of their preplanning a sample
size sufficient to give a degree of confidence that the audit reflects
the level of compliance with the standard. The audit team, through
this systematic analysis, should document areas which require correc-
tive action as well as those areas where the process safety management
system is effective and working in an effective manner. This provides
a record of the audit procedures and findings, and serves as a base-
line of operation data for future audits. It will assist future audi-
tors in determining changes or trends from previous audits. Corrective
action is one of the most important parts of the audit. It includes
not only addressing the identified deficiencies, but also planning,
followup, and documentation. The corrective action process normally
begins with a management review of the audit findings. The purpose of
this review is to determine what actions are appropriate, and to es-
tablish priorities, timetables, resource allocations, and requirements
and responsibilities. In some cases, corrective action may involve a
simple change in procedure or minor maintenance effort to remedy the
concern. Management of change procedures need to be used, as appropri-
ate, even for what may seem to be a minor change. Many of the defi-
ciencies can be acted on promptly, while some may require engineering
studies or indepth review of actual procedures and practices. There
may be instances where no action is necessary and this is a valid re-
sponse to an audit finding. All actions taken, including an explana-
tion where no action is taken on a finding, needs to be documented as
to what was done and why. It is important to assure that each defi-
ciency identified is addressed, the corrective action to be taken no-
ted, and the audit person or team responsible be properly documented
by the employer. To control the corrective action process, the employ-
er should consider the use of a tracking system. This tracking system
might include periodic status reports shared with affected levels of
management, specific reports such as completion of an engineering
study, and a final implementation report to provide closure for audit
findings that have been through management of change, if appropriate,
and then shared with affected employees and management. This type of
tracking system provides the employer with the status of the correc-
tive action. It also provides the documentation required to verify
that appropriate corrective actions were taken on deficiencies identi-
fied in the audit.
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AMENDATORY SECTION (Amending Order 73-5, filed 5/9/73)

WAC 296-24-71501 General. (1) Contamination. The requirements in
this section have been established on the basis of the following three
factors in arc and gas welding which govern the amount of contamina-
tion to which welders may be exposed:

(a) Dimensions of space in which welding is to be done (with spe-
cial regard to height of ceiling).

(b) Number of welders.
(c) Possible evolution of hazardous fumes, gases, or dust accord-

ing to the metals involved.
(2) Ventilation. It is recognized that in individual instances

other factors may be involved in which case ventilation or respiratory
protective devices should be provided as needed to meet the equivalent
requirements of this section. Such factors would include:

(a) Atmospheric conditions.
(b) Heat generated.
(c) Presence of volatile solvents.
(3) Screens. When welding must be performed in a space entirely

screened on all sides, the screens shall be so arranged that no seri-
ous restriction of ventilation exists. It is desirable to have the
screens so mounted that they are about 2 feet above the floor unless
the work is performed at so low a level that the screen must be exten-
ded nearer to the floor to protect nearby workers from the glare of
welding.

(4) Maximum allowable concentration. Local exhaust or general
ventilating systems shall be provided and arranged to keep the amount
of toxic fumes, gases, or dusts below the maximum allowable concentra-
tion as specified in chapter 296-62 WAC.
Note: A number of potentially hazardous materials are employed in fluxes, coatings, coverings, and filler metals used in welding and cutting or are

released to the atmosphere during welding and cutting. These include but are not limited to the materials itemized in WAC 296-24-71509
through 296-24-71523.

(5) ((Precautionary labels. The employer shall ascertain the po-
tentially hazardous materials, associated with welding, cutting, etc.,
and inform the employee of same wither [whether]through signs, labels
or other appropriate means.

(a))) Hazard communication. The employer shall include the poten-
tially hazardous materials employed in fluxes, coatings, coverings,
and filler metals, all of which are potentially used in welding and
cutting, or are released to the atmosphere during welding and cutting,
in the program established to comply with the Hazard Communication
Standard (HCS), WAC 296-901-140. The employer shall ensure that each
employee has access to labels on containers of such materials and
safety data sheets, and is trained in accordance with the provisions
of WAC 296-901-14014. Potentially hazardous materials shall include,
but not be limited to, the materials itemized in WAC 296-24-71509
through 296-24-71523.

(a) Additional considerations for hazard communication in weld-
ing, cutting, and brazing.

(i) The suppliers shall determine and shall label in accordance
with WAC 296-901-140 any hazards associated with the use of their ma-
terials in welding, cutting, and brazing.

(ii) In addition to any requirements imposed by WAC 296-901-140,
all filler metals and fusible granular materials shall carry the fol-
lowing notice, at a minimum, on tags, boxes, or other containers:
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Do not use in areas without adequate ventilation. See ANSI
Z49.1-1967 Safety in Welding, Cutting, and Allied Processes published
by the American Welding Society.

(iii) Where brazing (welding) filler metals contain cadmium in
significant amounts, the labels shall indicate the hazards associated
with cadmium including cancer, lung and kidney effects, and acute tox-
icity effects.

(iv) Where brazing and gas welding fluxes contain fluorine com-
pounds, the labels shall indicate the hazards associated with fluorine
compounds including eye and respiratory tract effects.

(b) Prior to June 1, 2015, employers may include the following
information on labels in lieu of the labeling requirements in (a) of
this subsection:

(i) All filler metals and fusible granular materials shall carry
the following notice, as a minimum, on tags, boxes, or other contain-
ers:

CAUTION

Welding may produce fumes and gases hazardous to health. Avoid
breathing these fumes and gases. Use adequate ventilation. See ANSI Z
49.1-1967 Safety in Welding and Cutting published by the American
Welding Society.

(((b))) (ii) Brazing (welding) filler metals containing cadmium
in significant amounts shall carry the following notice on tags, box-
es, or other containers:

WARNING
CONTAINS CADMIUM—POISONOUS FUMES MAY BE FORMED

ON HEATING

Do not breathe fumes. Use only with adequate ventilation such as
fume collectors, exhaust ventilators, or air-supplied respirators. See
ANSI Z49.1-1967.

If chest pain, cough, or fever develops after use call physician
immediately.

Keep children away when using.
(((c))) (iii) Brazing and gas welding fluxes containing fluorine

compounds shall have a cautionary wording to indicate that they con-
tain fluorine compounds. One such cautionary wording recommended by
the American Welding Society for brazing and gas welding fluxes reads
as follows:

CAUTION
CONTAINS FLUORIDES

This flux when heated gives off fumes that may irritate eyes,
nose and throat.

(((i))) (A) Avoid fumes((-)) - Use only in well-ventilated
spaces.

(((ii))) (B) Avoid contact of flux with eyes or skin.
(((iii))) (C) Do not take internally.
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AMENDATORY SECTION (Amending WSR 04-02-053, filed 1/5/04, effective
5/1/04)

WAC 296-843-17005 Control employee exposure to site health and
safety hazards.

You must:
• Use feasible controls, selected based on monitoring and other

available information, to protect employee exposure above permissible
exposure limits (PELs) or other published exposure levels.

– Examples of controls include:
■ Installing pressurized cabs or control booths on equipment.
■ Using remotely operated material handling equipment.
■ Removing all nonessential employees when opening drums.
■ Wetting down dusty operations.
■ Positioning employees upwind of possible hazards.
• Evaluate new technologies and other control measures before us-

ing them on a large scale.
• Use any reasonable combination of controls and personal protec-

tive equipment (PPE) to reduce and maintain employee exposure at or
below the PELs, published exposure levels, or dose levels when con-
trols are not:

– Feasible;
OR
– Effective.
• Make sure PPE is NOT used as a replacement control.
– PPE should be used only as a supplement to controls.

Note: For those hazardous substances without PELs or published exposure levels, use other published literature and ((material)) safety data sheets
(((MSDSs))) (SDSs) to help decide what level of protection is appropriate. For more information about ((MSDSs)) SDSs, see WAC
((296-800-180 in the Safety and Health Core Rules book)) 296-901-14014, Safety date sheets.

You must:
• Use employee rotation to reduce exposure below ionizing radia-

tion PELs or dose limits, when that is the only feasible means of pro-
tecting employees.

AMENDATORY SECTION (Amending WSR 04-02-053, filed 1/5/04, effective
5/1/04)

WAC 296-843-20020 Training for postemergency response.
You must:
• Provide workers who participate only in limited postemergency

response clean-up operations with a minimum of eight hours of train-
ing, when these conditions are met:

– Cleanup is at a site that is a hazardous waste operation only
because of an emergency response.

– Clean-up work is directly supervised by someone who has comple-
ted at least forty hours of training in hazardous waste operations as
required in this chapter.

– Written documentation is maintained at the work site supporting
less than twenty-four hours of training.

– The work:
■ Is performed in an area that has been monitored and fully char-

acterized by a qualified person as an area where employee exposure
cannot exceed PELs or other published exposure levels.
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■ Does not require using respiratory protection.
■ Does not require entry into permit-required confined spaces.
■ Involves minimal health risks from skin exposure and absorption

that are effectively controlled by PPE.
– Workers have received training in your emergency response plan

and hazard communication program.
Reference: For additional information, see WAC 296-843-160, Emergency response, and WAC ((296-800-170, Employer chemical)) 296-901-140,

Hazard communication.

You must:
• Make sure workers complete any other safety and health training

needed to perform assigned clean-up tasks in a safe and healthful man-
ner.

– Training may include topics such as the following:
■ Safety hazards and controls.
■ The content and availability of the site-specific health and

safety plan.
■ Decontamination procedures.
■ Operating procedures related to assigned clean-up tasks.
■ PPE use and limitations.
■ Hands-on exercises for PPE and decontamination.
■ Information about heat stress and hypothermia.
• Make sure workers have been trained within the last twelve

months.

AMENDATORY SECTION (Amending WSR 04-02-053, filed 1/5/04, effective
5/1/04)

WAC 296-843-300 Definitions.
Buddy system
A system of organizing employees into work groups so that each

employee is assigned to observe another employee in the same work
group. The purpose of this system is to provide rapid assistance to
employees in the event of an emergency.

Clean-up operation
An operation where hazardous substances are removed, contained,

incinerated, neutralized, stabilized, cleared up, or in any other man-
ner processed or handled with the goal of making the site safer for
people or the environment.

Contamination reduction zone
The buffer zone between the exclusion and the clean zone.
Decontamination
The removal of hazardous substances from employees and equipment,

to the extent necessary, to avoid foreseeable adverse health effects.
Emergency response or responding to emergencies
An organized response to an anticipated release of a hazardous

substance that is, or could become, an uncontrolled release.
Exclusion zone
A controlled area at a site, where contamination occurs, that is

a risk to human health or the environment.
Exposure or exposed
Employee contact with a toxic substance, harmful physical agent,

or oxygen deficient condition. Exposure can occur through various
routes of entry, such as inhalation, ingestion, skin contact, or skin
absorption.
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Facility
Any building structure, installation, equipment, pipe, or pipe-

line (including any pipe into a sewer or publicly owned treatment
works), well, pit, pond, lagoon, impoundment, ditch, storage contain-
er, motor vehicle, rolling stock, or aircraft;

OR
Any site or area where a hazardous substance has been deposited,

stored, disposed of, placed, or otherwise located (not including any
boat, ship or barge).

Hazardous substance
Any of the following substances that could adversely affect an

exposed employee's health or safety:
• Substances defined under section 101(14) of the Comprehensive

Environmental Response, Compensation and Liability Act of 1980 (CER-
CLA) or "Superfund" Act (found at: http://www.epa.gov).

• Biological or other disease-causing agents released that could
reasonably be expected to cause death, disease, behavioral abnormali-
ties, cancer, genetic mutation, physiological malfunctions, including
malfunctions in reproduction, or physical deformations in a person or
their offspring when the person:

– Is directly exposed to the agent in the environment.
– Directly ingests, inhales, or assimilates the agent from the

environment.
– Indirectly ingests the agent through a food chain.
• Substances listed by the United States Department of Transpor-

tation as hazardous materials under Title 49 (Transportation) in the
Code of Federal Regulations (C.F.R.), Part 172, section 101 and appen-
dices (found at: http://www.nara.gov, search for "List of C.F.R. sub-
jects").

• Hazardous wastes as defined in this chapter.
Hazardous waste
Any substance designated by the department of ecology as a dan-

gerous or extremely hazardous waste by chapter 173-303 WAC, Dangerous
waste regulations.

Hazardous waste site
A hazardous waste site is any facility or location within the

scope of this chapter.
Hazardous materials team (HAZMAT team)
A group of employees who are expected to perform responses to re-

leases, or possible releases, of hazardous substances for the purpose
of control and stabilization. As a result of their duties, HAZMAT team
members may have close contact with hazardous substances.

Health hazard
((A chemical, mixture, biological agent, or physical agent that

may cause health effects in short- or long-term exposed employees
based on statistically significant evidence from at least one study
conducted using established scientific principles. Health hazards in-
clude:

• Carcinogens.
• Toxic or highly toxic agents.
• Reproductive toxins.
• Irritants.
• Corrosives.
• Sensitizers.
• Hepatotoxins (liver toxins).
• Nephrotoxins (kidney toxins).
• Neurotoxins (nervous system toxins).
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• Substances that act on the hematopoietic system (blood or
blood-forming system).

• Substances that can damage the lungs, skin, eyes, or mucous
membranes.

• Hot or cold conditions.)) Means a chemical or a pathogen where
acute or chronic health effects may occur in exposed employees. It al-
so includes stress due to temperature extremes. The term health hazard
includes chemicals that are classified in accordance with the Hazard
Communication Standard, WAC 296-901-140, as posing one of the follow-
ing hazardous effects: Acute toxicity (any route of exposure); skin
corrosion or irritation; serious eye damage or eye irritation; respi-
ratory or skin sensitization; germ cell mutagenicity; carcinogenicity;
reproductive toxicity; specific target organ toxicity (single or re-
peated exposure); aspiration toxicity or simple asphyxiant. (See WAC
296-901-14022, Appendix A—Health hazard criteria (mandatory) for the
criteria for determining whether a chemical is classified as a health
hazard.)

IDLH or immediately dangerous to life or health
Any atmospheric condition that would:
• Cause an immediate threat to life;
OR
• Cause permanent or delayed adverse health effects;
OR
• Interfere with an employee's ability to escape.
Incidental release
A release that can be safely controlled at the time of the re-

lease and does not have the potential to become an uncontrolled re-
lease.

An example of a situation that results in an incidental release:
A tanker truck is receiving a load of hazardous liquid when a

leak occurs. The driver knows the only hazard from the liquid is minor
skin irritation. The employer has trained the driver on procedures and
provided equipment to use for a release of this quantity. The driver
puts on skin protection and stops the leak. A spill kit is used to
contain, absorb, and pick up the spilled material for disposal.

((Material safety data sheet (MSDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous chemical, its hazards and protective
measures as required by chapter 296-839 WAC, Content and distribution
of material safety data sheets (MSDSs) and label information.))

Oxygen deficiency
An atmosphere where the percentage of oxygen by volume is less

than 19.5%.
Permissible exposure limit (PEL)
Permissible exposure limits (PELs) are employee exposures to tox-

ic substances or harmful physical agents that must not be exceeded.
PELs are specified in applicable WISHA rules.

Published exposure level
Exposure limits published in "National Institute for Occupational

Safety and Health (NIOSH) Recommendations for Occupational Safety and
Health" (DHHS publication #92-100, 1992).

If an exposure limit is not published by NIOSH, then "published
exposure level" means the exposure limits published by the American
Conference of Governmental Industrial Hygienists (ACGIH) in "TLVs and
BEIs-Threshold Limit Values for Chemical Substances and Physical
Agents" (1999 edition).
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Postemergency response
The stage of the emergency response where the immediate threat

from the release has been stabilized or eliminated, and cleanup of the
site has started. For more information, see the definition for "emer-
gency response."

Safety data sheet (SDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous chemical, its hazards and protective
measures as required by WAC 296-901-14014, Safety data sheets.

Site safety and health supervisor (or official)
The individual present at a hazardous waste site who is responsi-

ble to the employer and has the authority and knowledge necessary to
establish the site-specific health and safety plan and verify compli-
ance with applicable safety and health requirements.

Site work zones
Zones established at a hazardous waste site before clean-up work

begins to control work on the site and access to the site. The work
zones are: Exclusion zone, contamination reduction zone, and clean
zone.

Uncontrolled hazardous waste site
An area where an accumulation of hazardous substances creates a

threat to the health and safety of individuals or the environment or
both. Examples include: Former municipal, county, or state landfills,
locations where illegal or poorly managed waste disposal has taken
place, or property of generators or former generators of hazardous
substance waste (surface impoundments, landfills, dumps, and tank or
drum farms).

Uncontrolled release
A release where significant safety and health risks could be cre-

ated. Releases of hazardous substances that are either incidental or
couldn't create a safety or health hazard (i.e., fire, explosion, or
chemical exposure) aren't considered to be uncontrolled releases.

Examples of conditions that could create a significant safety and
health risk:

• Large-quantity releases.
• Small releases that could be highly toxic.
• Potentially contaminated individuals arriving at hospitals.
• Airborne exposures that could exceed a WISHA permissible expo-

sure limit or a published exposure limit and employees aren't ade-
quately trained or equipped to control the release.

Example of an uncontrolled release:
A forklift driver knocks over a container of a solvent-based liq-

uid, releasing the contents onto the warehouse floor. The driver has
been trained to recognize the vapor is flammable and moderately toxic
when inhaled. The driver hasn't been trained or provided appropriate
equipment to address this type of spill. In this situation, it isn't
safe for the driver to attempt a response. The driver needs to notify
someone of the release so an emergency response can be initiated.
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AMENDATORY SECTION (Amending WSR 06-02-060, filed 1/3/06, effective
4/1/06)

WAC 296-828-200 Using hazardous chemicals in laboratories. Your
responsibility:

To protect employees from laboratory use of hazardous chemicals.
WAC 296-828-20005
Chemical hygiene plan.
WAC 296-828-20010
Exposure evaluation.
WAC 296-828-20015
Training.
WAC 296-828-20020
Labeling and ((material)) safety data sheets (((MSDSs))) (SDSs).
WAC 296-828-20025
Chemicals produced in laboratories.
WAC 296-828-20030
Medical evaluations.

AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-828-20015 Training.
You must:
• Inform employees about the presence of hazardous chemicals at

the following times:
– At the time of initial assignment to a work area where hazard-

ous chemicals are present.
– Prior to situations involving a new exposure to hazardous chem-

icals.
• Train employees on all of the following:
– Methods and observations for detecting the presence or release

of hazardous substances. Examples of these methods and observations
may include:

■ Monitoring conducted by you.
■ Continuous monitoring devices.
■ Visual appearance or odor of hazardous chemicals when being re-

leased.
– The physical and health hazards of chemicals in the work area.
– The procedures and measures employees can use to protect them-

selves from hazardous substances. Examples of these include:
■ Appropriate work practices.
■ Emergency procedures.
■ Personal protective equipment.
• Provide refresher training to fit your needs.
• Provide information to employees on all of the following:
– The contents of this chapter and where to find a copy.
– Permissible exposure limits found in chapter 296-841 WAC, Res-

piratory hazards.
– Any recommended exposure levels for compounds without an expo-

sure limit in the WISHA rules. Examples include:
■ The PELs found in the National Institute for Occupational Safe-

ty and Health (NIOSH) NIOSH Pocket Guide to Chemical Hazards 2004; or
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■ The American Conference of Governmental Industrial Hygienists
(ACGIH®) Documentation of the Threshold Limit Values (TLVs) and Bio-
logical Exposure Indices (BEIs), 7th Ed.

– Signs and symptoms associated with exposures to hazardous chem-
icals used in the laboratory.

– Where to find a copy of:
■ Your chemical hygiene plan.
■ ((Material)) Safety data sheets (((MSDSs))) (SDSs), including

those received from the chemical suppliers.
■ Reference material on the hazards, safe handling, storage, and

disposal of hazardous chemicals found in the laboratory.

AMENDATORY SECTION (Amending WSR 06-02-060, filed 1/3/06, effective
4/1/06)

WAC 296-828-20020 Labeling and ((material)) safety data sheets
(((MSDSs))) (SDSs).

You must:
• Make sure labels on incoming containers are not removed or de-

faced.
• Keep and make available to employees any ((MSDS)) SDS received

with an incoming container of hazardous chemicals.

AMENDATORY SECTION (Amending WSR 06-02-060, filed 1/3/06, effective
4/1/06)

WAC 296-828-20025 Chemicals produced in laboratories.
You must:
Follow Table 3 for chemical substances produced in your laborato-

ry.
Table 3

Lab Produced Chemical Substance Require-
ments

If Then
The chemical is a hazard-
ous chemical

Follow all appropriate re-
quirements of this chapter

A chemical by-product is
produced and its composi-
tion is unknown

Assume it is a hazardous
chemical
AND

Follow your chemical hy-
giene plan to protect em-
ployees

 
 

You produce chemicals in
your laboratory for users
outside the laboratory

Follow ((chapter 296-839
WAC, MSDS and label
preparation)) WAC
296-901-14014, Safety da-
ta sheets and
WAC 296-901-14012, La-
bels and other forms of
warning
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-828-300 Definitions.
Action level
An airborne concentration of a hazardous substance that is calcu-

lated as an 8-hour time-weighted average, and initiates certain re-
quirements to be followed such as exposure monitoring or medical sur-
veillance.

Carcinogens see "select carcinogen"
Chemical hygiene officer
An employee designated by the employer who is qualified by train-

ing or experience to provide technical guidance in the development and
implementation of the chemical hygiene plan. This definition is not
intended to place limitations on the designated employee's position
description or job classification within the employer's organization.

Chemical hygiene plan
A written program developed and implemented by the employer that

establishes procedures, equipment, personal protective equipment, and
work practices to protect employees from the health hazards of the
chemicals used in the laboratory.

Container
Any container, except for pipes or piping systems that contains a

hazardous substance. For example it can be any of the following:
• Barrel.
• Bottle.
• Can.
• Cylinder.
• Drum.
• Reaction vessel.
• Storage tank.
Day
Any part of a calendar day.
Designated representative
Any one of the following:
• Any individual or organization to which an employee gives writ-

ten authorization.
• A recognized or certified collective bargaining agent without

regard to written employee authorization.
• The legal representative of a deceased or legally incapacitated

employee.
Emergency
Any event that could or does result in the unexpected, signifi-

cant release of a hazardous substance. Examples of emergencies include
equipment failure, container rupture, or control equipment failure.

Exposure
The contact an employee has with a hazardous substance, whether

or not protection is provided by respirators or other personal protec-
tive equipment (PPE). Exposure can occur through various routes of en-
try such as inhalation, ingestion, skin contact, or skin absorption.

Hazardous chemical
((A chemical for which there is statistically significant evi-

dence based on at least one study conducted in accordance with estab-
lished scientific principles that acute or chronic health effects may
occur in exposed employees. The term "health hazard" includes chemi-
cals which are carcinogens, toxic or highly toxic agents, reproductive
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toxins, irritants, corrosives, sensitizers, hepatotoxins, nephrotox-
ins, neurotoxins, agents which act on the hematopoietic systems, and
agents which damage the lungs, skin, eyes, or mucous membranes.))
Means any chemical which is classified as health hazard or simple as-
phyxiant in accordance with the Hazard Communication Standard, WAC
296-901-140.

Health hazard
Means a chemical that is classified as posing one of the follow-

ing hazardous effects: Explosive; flammable (gases, aerosols, liquids,
or solids); oxidizer (liquid, solid, or gas); self-reactive; pyrophor-
ic (gas, liquid, or solid); self-heating; organic peroxide; corrosive
to metal; gas under pressure; in contact with water emits flammable
gas; or combustible dust. The criteria for determining whether a chem-
ical is classified as a physical hazard are in Appendix B of the Haz-
ard Communication Standard, WAC 296-901-14024 and 296-901-14006 (defi-
nitions of "combustible dust" and "pyrophoric gas").

Laboratory
A facility where the "laboratory use of hazardous substances"

takes place. A workplace where relatively small amounts of hazardous
substances are used on a nonproduction basis.

Laboratory-type hood
A device located in a laboratory, enclosure on five sides with a

moveable sash or fixed partial enclosed on the remaining side; con-
structed and maintained to draw air from the laboratory and to prevent
or minimize the escape of air contaminants into the laboratory; and
allows chemical manipulations to be conducted in the enclosure without
insertion of any portion of the employee's body other than hands and
arms.
Note: Walk-in hoods with adjustable sashes meet the above definition provided that the sashes are adjusted during use so that the airflow and the

exhaust of air contaminants are not compromised and employees do not work inside the enclosure during the release of airborne hazardous
substances.

Laboratory scale
Work with substances in which the containers used for reactions,

transfers and other handling of the substances are designed to be
easily and safely manipulated by one person. "Laboratory scale" does
not include workplaces producing commercial quantities of materials.

Laboratory use
The handling or use of hazardous substances that includes all the

following:
– Chemical manipulations conducted on a "laboratory scale."
– Multiple chemical procedures or chemicals are used.
– The procedures are not part of a production process, nor in any

way simulate a production process.
– "Protective laboratory practices and equipment" are available

and are commonly used to minimize the potential for employee exposures
to hazardous substances.

Licensed health care professional (LHCP)
An individual whose legally permitted scope of practice allows

him or her to provide some or all of the health care services required
for medical evaluations.

((Material safety data sheet (MSDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous substance, its hazards, and protective
measures as required by material safety data sheet and label prepara-
tion, chapter 296-839 WAC.))

Mutagen
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Means chemicals that cause permanent changes in the amount or
structure of the genetic material in a cell. Chemicals classified as
mutagens in accordance with the Hazard Communication Standard, WAC
296-901-140 must be considered mutagens for purposes of this section.

Permissible exposure limits (PELs)
PELs are employee exposures to toxic substances or harmful physi-

cal agents that must not be exceeded. PELs are also specified in WISHA
rules found in other chapters.

Physical hazard
((As used in Employer chemical hazard communication, WAC

296-800-170 means a chemical that has scientifically valid evidence to
show it is one of the following:

• Combustible liquid.
• Compressed gas.
• Explosive.
• Flammable.
• Organic peroxide.
• Oxidizer.
• Pyrophoric.
• Unstable (reactive).
• Water reactive.)) Means a chemical that is classified as posing

one of the following hazardous effects: Explosive; flammable (gases,
aerosols, liquids, or solids); oxidizer (liquid, solid, or gas); self-
reactive; pyrophoric (gas, liquid, or solid); self-heating; organic
peroxide; corrosive to metal; gas under pressure; in contact with wa-
ter emits flammable gas; or combustible dust. The criteria for deter-
mining whether a chemical is classified as a physical hazard are in
Appendix B of the Hazard Communication Standard, WAC 296-901-14024 and
296-901-14006 (definitions of "combustible dust" and "pyrophoric
gas").

Protective laboratory practices and equipment
Laboratory procedures, practices, and equipment accepted by labo-

ratory health and safety experts as effective, that can be shown to be
effective, in minimizing the potential for employee exposure to haz-
ardous substances.

Reproductive toxin
((Chemicals that affect reproductive capabilities including chro-

mosomal damage (mutations) and effects on fetuses (teratogenesis).))
Mean chemicals that affect the reproductive capabilities including ad-
verse effects on sexual function and fertility in adult males and fe-
males, as well as adverse effects on the development of the offspring.
Chemicals classified as reproductive toxins in accordance with the
Hazard Communication Standard, WAC 296-901-140 shall be considered re-
productive toxins for purposes of this section.

Safety data sheet (SDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous substance, its hazards, and protective
measures as required by safety data sheet and label preparation, WAC
296-901-14012 and 296-901-14014.

Select carcinogen
Any substance meeting one of the following criteria:
– Regulated by WISHA as a carcinogen.
– Listed in the "known to be carcinogens" category in the latest

edition of the Annual Report on Carcinogens by the National Toxicity
Program (NTP).
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– Listed in Group I (carcinogenic to humans) in the latest edi-
tions of the International Agency for Research on Cancer (IARC) Mono-
graphs.

– Listed in either group 2A or 2B by IARC or in the category
"reasonably anticipated to be carcinogens" by the NTP, and causes
statistically significant tumor incidence in experimental animals in
accordance with any of the following criteria:

■ After an inhalation exposure of six to seven hours a day; five
days a week; for a significant portion of a lifetime to dosages of
less than 10 mg/m3; or

■ After repeated skin application of less than 300 mg/kg of body
weight per week; or

■ After oral dosages of less than 50 mg/kg of body weight per
day.

Time-weighted average (TWA8)
An exposure limit averaged over an 8-hour period that must not be

exceeded during an employee's workday.
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AMENDATORY SECTION (Amending WSR 05-01-173, filed 12/21/04, effective
5/1/05)

WAC 296-848-20010 Preventive practices.
You must:
(1) Effectively communicate the hazards of inorganic arsenic by

doing both of the following:
• Keep container labels free of statements that contradict or de-

tract from the labels' hazard warning.
Note: You may use labels required by other laws, rules, or ordinances in addition to, or in combination with, labels required by this section.

You must:
• ((Make sure shipping containers, storage containers, and prod-

ucts containing inorganic arsenic are labeled, tagged, or marked with
this warning)) Prior to June 1, 2015, in lieu of the labeling require-
ments in WAC 296-848-3007, employers may apply precautionary labels to
all shipping and storage containers of inorganic arsenic, and to all
products containing inorganic arsenic, bearing the following legend:

Danger
Contains Inorganic Arsenic

Cancer Hazard
Harmful if Inhaled or Swallowed

Use Only with Adequate Ventilation
or

Respiratory Protection

• Labels are not required when the inorganic arsenic in the prod-
uct is bound in such a manner so as to make unlikely the possibility
of airborne exposure to inorganic arsenic. (Possible examples of prod-
ucts not requiring labels are semiconductors, light emitting diodes
and glass.)
Note: • You should keep containers tightly covered when not in use to help prevent unnecessary exposure and accidental spills.

 • Contaminated items should be handled and disposed of to prevent further exposure in the workplace. For example, vacuuming or wet wiping
contaminated equipment helps prevent the release of dust into the air.

Reference: • Additional requirements are found in other chapters:
 – For spills, leaks, or other releases, go to Emergency response, chapter 296-824 WAC.
 – For labeling go to((:
 • The Safety and health core rules, chapter 296-800 WAC, and find the section, Label containers holding hazardous chemicals, WAC

296-800-17025;
 AND
 • Material safety data sheet and label preparation, chapter 296-839)) WAC 296-901-140, Hazardous communication.

You must:
(2) Establish safe and effective housekeeping and maintenance

practices by doing all the following:
• Develop and keep a written housekeeping and maintenance plan

that lists appropriate frequencies for:
– Housekeeping operations;
AND
– Cleaning and maintaining dust collection equipment.
• Keep surfaces free of accumulations of inorganic arsenic, to

the degree feasible.
• When cleaning floors and other accessible surfaces:
– Use vacuuming or other cleaning methods that minimize the re-

lease of inorganic arsenic into the air.
– Do not use compressed air.
– Select vacuums that have high efficiency particulate air (HEPA)

filters.
– Use and empty vacuums in a way that minimizes the release of

inorganic arsenic back into the workplace.
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Note: • Shoveling or brushing may be used only when vacuuming or other cleaning methods have not been effective.
 • Using non-HEPA vacuums will increase inorganic arsenic contamination in air and on area surfaces.

You must:
• Maintain ventilation systems, including dust collection equip-

ment, to make sure they are effective. Do all of the following:
– Perform periodic inspections for effectiveness.
– Periodically clean the equipment.
– Keep a note of the most recent inspection for effectiveness,

and cleaning or maintenance.
(3) Prevent eye or skin contact with:
• Arsenic trichloride;
AND
• Liquid or particulate forms of inorganic arsenic when contact

could cause eye or skin irritation.
Note: Arsenic trichloride is corrosive and can be quickly absorbed through skin.

AMENDATORY SECTION (Amending WSR 05-01-173, filed 12/21/04, effective
5/1/05)

WAC 296-848-300 Training, exposure monitoring, and medical moni-
toring.

Summary:
Your responsibility:
To detect any significant changes in employee health and exposure

monitoring results.
IMPORTANT:
• These sections apply when skin or eye irritation could occur or

when employee exposure monitoring results are either:
– At or above the action level (AL) of 5 micrograms per cubic me-

ter (µg/m3) for inorganic arsenic;
OR
– Above the permissible exposure limit (PEL) of 10 µg/m3 for in-

organic arsenic.
Contents
Training
WAC 296-848-30005.
Communication of hazards
WAC 296-848-30007.
Periodic exposure evaluations
WAC 296-848-30010.
Medical evaluations
WAC 296-848-30030.
Medical records
WAC 296-848-30080.

AMENDATORY SECTION (Amending WSR 07-03-153, filed 1/23/07, effective
6/1/07)

WAC 296-848-30005 Training.
You must:
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• Train employees:
– Who are exposed above the action level (AL) of 5 micrograms per

cubic meter (µg/m3) of air;
OR
– Who could experience eye or skin irritation from exposure.
• Provide training:
– At the time of initial assignment;
AND
– At least every twelve months after initial training.
• Make sure training and information includes all of the follow-

ing:
– A review of WAC 296-848-100 through 296-848-40045, and

296-848-500.
– The following health information about inorganic arsenic:
• Inorganic arsenic is a poison and can affect your body if it's

swallowed or inhaled.
• Exposure to airborne concentrations of inorganic arsenic may

cause lung cancer and can be a skin irritant.
• Arsenic trichloride can be absorbed readily through your skin

and is especially dangerous.
• Wash hands thoroughly before eating or smoking to help minimize

your risk for swallowing inorganic arsenic.
– The purpose for medical evaluations and a description of how

you are fulfilling the medical evaluation requirements of this chapter
found in Medical evaluations, WAC 296-848-30030.

• Make a copy of this chapter readily available to all employees
required to be trained under this section.
Reference: • To see additional training and information requirements in other chapters, go to the:

 – Respirators rule, chapter 296-842 WAC.
 – ((Safety and health core rules, chapter 296-800 WAC, and find the section titled, Inform and train your employees about hazardous

chemicals in your workplace, WAC 296-800-17030)) WAC 296-901-140, Hazardous communication.
 • When following these requirements, include specific information about potential exposures to inorganic arsenic, such as the types of

operations, locations, quantities, exposure sources, exposure controls, inorganic arsenic use, and storage.

NEW SECTION

WAC 296-848-30007 Communication of hazards.
You must:
Hazard communication - General.
• Chemical manufacturers, importers, distributors and employers

shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for inorganic arsenic.

• In classifying the hazards of inorganic arsenic at least the
following hazards are to be addressed: Cancer; liver effects; skin ef-
fects; respiratory irritation; nervous system effects; and acute tox-
icity effects.

• Employers shall include inorganic arsenic in the hazard commu-
nication program established to comply with the HCS, WAC 296-901-140.
Employers shall ensure that each employee has access to labels on con-
tainers of inorganic arsenic and to safety data sheets, and is trained
in accordance with the requirements of HCS and WAC 296-848-30005.
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AMENDATORY SECTION (Amending WSR 05-01-173, filed 12/21/04, effective
5/1/05)

WAC 296-848-40025 Exposure control areas.
You must:
• Establish temporary or permanent exposure control areas where

airborne concentrations of inorganic arsenic are above the permissible
exposure limit (PEL) by doing all the following:

– Distinguish the boundaries of exposure control areas from the
rest of the workplace in any way that minimizes employee access.

– Allow only authorized personnel to enter exposure control
areas.

– Post signs at access points to exposure control areas that in-
clude this warning:

DANGER
INORGANIC ARSENIC
MAY CAUSE CANCER

DO NOT EAT, DRINK OR SMOKE
WEAR RESPIRATORY PROTECTION IN THIS AREA

AUTHORIZED PERSONNEL ONLY

– Prior to June 1, 2016, employers may use the following legend
in lieu of that specified above in this section:

DANGER
Inorganic Arsenic

Cancer Hazard
Authorized Personnel Only

No Smoking or Eating
Respirator Required

– Make sure signs are kept clean and well lit so they are easy to
read.

– Keep signs and areas near them free of statements that contra-
dict or detract from their message.
Note: This requirement does not prevent you from posting signs required by other laws, rules, or ordinances.

You must:
– Make sure employees entering exposure control areas have an ap-

propriate respirator.
– Prevent all of the following activities from occurring in expo-

sure control areas unless they are conducted in required lunchrooms,
change rooms, or showers:

■ Eating food or drinking beverages.
■ Smoking.
■ Chewing tobacco or gum.
■ Applying cosmetics.

Note: • You may use permanent or temporary enclosures, caution tape, ropes, painted lines on surfaces, or other materials to visibly distinguish expo-
sure control areas or separate them from the rest of the workplace.
 • When distinguishing exposure control areas, you should consider factors such as:
 – The level and duration of airborne exposure.
 – Whether the area is permanent or temporary.
 – The number of employees in adjacent areas.

Reference: To see other requirements for respirators within this chapter, go to Respirators, WAC 296-848-40045.
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AMENDATORY SECTION (Amending WSR 09-05-071, filed 2/17/09, effective
4/1/09)

WAC 296-848-40040 Personal protective equipment (PPE).
You must:
• Provide at no cost to employees, make sure employees use, and

maintain PPE as follows:
– Provide clean and dry protective clothing to employees who

could experience eye or skin irritation from exposure to inorganic ar-
senic or who work in exposure control areas.

– Provide impervious protective clothing to employees exposed to
arsenic trichloride.
Note: • Arsenic trichloride is corrosive and can be rapidly absorbed through skin.

 • Examples of protective clothing appropriate for inorganic arsenic exposures include:
 – Coveralls or similar full-body work clothing.
 – Gloves, and shoes or coverlets.
 – Face shields or vented goggles when necessary to prevent eye irritation.

You must:
– Make sure employees do not remove inorganic arsenic from PPE by

blowing or shaking.
– Make sure protective clothing is removed:
■ In change rooms;
AND
■ At the end of the work shift.
– Make sure contaminated protective clothing that will be

cleaned, laundered, or disposed of, is placed in a closed container
located in the change room.

■ Make sure the container prevents the release of inorganic ar-
senic.

– Launder protective clothing:
■ At least weekly if employees work in areas where exposure moni-

toring results of inorganic arsenic are below an eight-hour time-
weighted average concentration of 100 micrograms per cubic meter (µg/
m3);

OR
■ Daily if employees work in areas where either exposure monitor-

ing results of inorganic arsenic are above an eight-hour time-weighted
average concentration of 100 µg/m3 or when more frequent washing is
needed to prevent skin irritation.

– Maintain the effectiveness of PPE by repairing or replacing it,
as needed:

■ Dispose of protective clothing if it will not be repaired.
• Inform individuals who clean or launder protective clothing

about the possible health effects associated with inorganic arsenic,
including carcinogenic effects, by doing the following:

– Provide the information in writing;
AND
– Label containers of contaminated PPE with the following warn-

ing:
DANGER:

CONTAMINATED WITH INORGANIC ARSENIC.
MAY CAUSE CANCER.
DO NOT REMOVE DUST BY BLOWING OR SHAK-
ING.
DISPOSE OF INORGANIC ARSENIC CONTAMINATED
WASH WATER IN ACCORDANCE WITH APPLICA-
BLE LOCAL, STATE OR FEDERAL REGULATIONS
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– Prior to June 1, 2015, employers may include the following in-
formation on containers of protective clothing and equipment in lieu
of the labeling requirements listed above in this section:

CAUTION:

 Clothing contaminated with inorganic arsenic
 Do not remove dust by blowing or shaking
 Dispose of inorganic arsenic contaminated

wash water as applicable local, state, or feder-
al regulations require

Reference: To see additional Personal protective equipment requirements go to the Safety and health core rules, chapter 296-800 WAC, and find
the section titled, PPE, WAC 296-800-160.

AMENDATORY SECTION (Amending WSR 05-01-173, filed 12/21/04, effective
5/1/05)

WAC 296-848-500 Definitions.
Action level
An airborne concentration of inorganic arsenic of 5 micrograms

per cubic meter (µg/m3) of air calculated as an eight-hour time-weigh-
ted average.

Authorized personnel
Individuals specifically permitted by the employer to enter the

exposure control area to perform duties, or to observe employee expo-
sure evaluations as a designated representative.

Breathing zone
The space around and in front of an employee's nose and mouth,

forming a hemisphere with a 6- to 9-inch radius.
CAS (Chemical Abstract Service) number
CAS numbers are internationally recognized and used on ((materi-

al)) safety data sheets (((MSDSs))) (SDSs) and other documents to
identify substances. For more information see http://www.cas.org/
about.

Day
Any part of a calendar day.
Designated representative
Any one of the following:
• Any individual or organization to which an employee gives writ-

ten authorization.
• A recognized or certified collective bargaining agent without

regard to written employee authorization.
• The legal representative of a deceased or legally incapacitated

employee.
Emergency
Any event that could or does result in the unexpected significant

release of inorganic arsenic. Examples of emergencies include equip-
ment failure, container rupture, or control equipment failure.

Exposure
The contact an employee has with inorganic arsenic, whether or

not protection is provided by respirators or other personal protective
equipment (PPE). Exposure can occur through various routes of entry
such as inhalation, ingestion, skin contact, or skin absorption.

Inorganic arsenic
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Elemental arsenic (As), copper aceto-arsenite, and inorganic com-
pounds containing arsenic (measured as As), except arsine. Inorganic
compounds do not contain the element carbon.

Licensed health care professional (LHCP)
An individual whose legally permitted scope of practice allows

him or her to provide some or all of the health care services required
for medical evaluations.

Permissible exposure limits (PELs)
PELs are employee exposures to toxic substances or harmful physi-

cal agents that must not be exceeded. PELs are also specified in WISHA
rules found in other chapters. The PEL for inorganic arsenic is an
eight-hour time-weighted average (TWA8) of 10 micrograms per cubic me-
ter (µg/m3).

Time-weighted average (TWA8)
An exposure limit averaged over an eight-hour period that must

not be exceeded during an employee's workday.
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-824-70005 Follow the appropriate postemergency response
requirements.

Important:
• Postemergency response is the stage of the emergency response

where the immediate threat from the release has been stabilized or
eliminated, and cleanup of the site has started.

• When cleanup is done by the employees who were part of the ini-
tial emergency response, the employees are not covered by this section
(however, training, PPE and other requirements in WAC 296-824-20005
through 296-824-60015 apply to these employees).

You must:
(1) Follow Table 10 to determine which requirements apply to your

postemergency response activities.
(2) Maintain clean-up equipment as specified in Table 10.

Table 10
Rules that Apply to Postemergency Response Activities

When postemergency response cleanup is per-
formed by employees who were not part of the ini-
tial emergency response and: The following rules or requirements apply:
It is necessary to remove hazardous substances, health
hazards and contaminated materials (example: Soil)
from the site

Chapter 296-843 WAC, Hazardous waste operations.

Cleanup is done on plant property using plant or work-
place employees
AND
It is not necessary to remove hazardous substances,
health hazards and contaminated materials from the
site.

For training:
• WAC 296-24-567(1), Employee emergency ac-

tion plans
• Chapter 296-842 WAC, Respirators
• WAC ((296-800-170, Employer chemical))

296-901-140, Hazard communication
• Other appropriate training requirements relevant

to personal protective equipment (PPE) and decon-
tamination
For equipment:

• Make sure that all equipment used for clean-up
work is serviced and inspected before use.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-824-800 Definitions. The following definitions are spe-
cific to this chapter:

Annually
Any twelve-month cycle.
Buddy system
A system of organizing employees (who enter or stand by danger

areas) into work groups, so each employee can be observed by at least
one other member of the group. The purpose of this system is to pro-
vide rapid assistance to employees in an emergency.

Clean-up operation(s)
An operation where hazardous substances are removed, contained,

incinerated, neutralized, stabilized, cleared up or, in any other man-
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ner, processed or handled with the goal of making the site safer for
people or the environment.

Danger area
Areas where conditions pose a serious danger to employees, such

as areas where:
• Immediately dangerous to life or health (IDLH) conditions could

exist
OR
• High levels of exposure to toxic substances could exist
OR
• There is a potential for exceeding the lower explosive limit

(LEL), also known as the lower flammability limit (LFL), of a sub-
stance.

Decontamination
Removing hazardous substances from employees and their equipment

so potential adverse health effects will not occur.
Emergency response
An organized response to an anticipated release of a hazardous

substance that is, or could become an uncontrolled release.
Emergency response plan
A written plan that requires coordination between emergency re-

sponse participants, and contains procedures, criteria, and other in-
formation that will be applied to emergency response operations. Each
employer's plan should be compatible with local and state plans.

Engineering controls
Methods of controlling employee exposures by modifying the source

or reducing the quantity of contaminants.
Hazardous materials team (HAZMAT team)
A group of employees who are expected to perform responses to re-

leases, or possible releases, of hazardous substances for the purpose
of control and stabilization. As a result of their duties, HAZMAT team
members may have close contact with hazardous substances.
Note: A HAZMAT team may be a separate component of a fire brigade or fire department.

Hazardous substance
Any of the following substances that could adversely affect an

exposed employee's health or safety:
• Substances defined under section 101(14) of the Comprehensive

Environmental Response, Compensation and Liability Act of 1980 (CER-
CLA) or "Superfund" Act (visit: http://www.epa.gov)

• Biological or other disease-causing agents released that could
reasonably be expected to cause death, disease, behavioral abnormali-
ties, cancer, genetic mutation, physiological malfunctions (including
malfunctions in reproduction) or physical deformations in a person or
their offspring when the person:

– Is directly exposed to the agent in the environment
– Directly ingests, inhales, or assimilates the agent from the

environment
– Indirectly ingests the agent through a food chain
• Substances listed by the United States Department of Transpor-

tation as hazardous materials under Title 49 (Transportation) in the
Code of Federal Regulations (C.F.R.), Part 172, section 101 and appen-
dices (visit: http://www.nara.gov and search for "List of C.F.R. sub-
jects")

• Hazardous wastes as defined in this chapter.
Hazardous waste
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A substance designated by chapter 173-303 WAC, Dangerous waste
regulations, department of ecology, as a dangerous waste or an ex-
tremely hazardous waste and any waste fitting the definition of
"health hazard" in this chapter.
Note: For department of ecology regulations, visit: http://www.ecy.wa.gov

Health hazard
((A chemical, a mixture of chemicals, or a pathogen for which

there is statistically significant evidence, based on at least one
study conducted according to established scientific principles, that
acute or chronic health effects may occur in exposed employees.

The term "health hazard" includes stress due to temperature ex-
tremes and chemicals that are:

• Carcinogens
• Toxic or highly toxic agents
• Reproductive toxins, irritants, corrosives, sensitizers, hepa-

totoxins, nephrotoxins, or neurotoxins
• Agents acting on the hematopoietic system agents that damage

lungs, skin, eyes, or mucous membranes. (Detailed definitions of these
chemical terms can be found in the Safety and health core rules, WAC
296-800-170, chemical hazard communication.))) Means a chemical that
is classified as posing one of the following hazardous effects: Acute
toxicity (any route of exposure); skin corrosion or irritation; seri-
ous eye damage or eye irritation; respiratory or skin sensitization;
germ cell mutagenicity; carcinogenity; reproductive toxicity; specific
target organ toxicity (single or repeated exposure); aspiration haz-
ard. The criteria for determining whether a chemical is classified as
a health hazard are detailed in Appendix A of the Hazard Communication
Standard WAC 296-901-140 and 296-901-14006 (definition of "simple as-
phyxiant").

Incident command system (ICS)
An organized approach to control and manage operations at an

emergency response incident.
Incidental release
A release that can be safely controlled at the time of the re-

lease and does not have the potential to become an uncontrolled re-
lease.

Note:
Example of a situation that results in an incidental release:
A tanker truck is receiving a load of hazardous liquid when
a leak occurs. The driver knows the only hazard from the
liquid is minor skin irritation. The employer has trained
the driver on procedures and provided equipment to use for a
release of this quantity. The driver puts on skin protection
and stops the leak. A spill kit is used to contain, absorb,
and pick up the spilled material for disposal.
Immediately dangerous to life or health (IDLH)
Any atmospheric condition that would:
• Cause an immediate threat to life
OR
• Cause permanent or delayed adverse health effects
OR
• Interfere with an employee's ability to escape
Limited action
Action necessary to:
• Secure an operation during emergency responses((,))
OR
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• Prevent an incident from increasing in severity.
Examples include shutting down processes and closing emergency

valves.
Lines of authority
A preestablished ranking of individuals, qualified to assume a

commanding role during an emergency response, noted in an emergency
response plan and implemented during a response. This is most impor-
tant when responders from multiple employers could participate in an
emergency response.

Lower explosive limit (LEL)
See lower flammable limit (LFL).
Lower flammable limit (LFL)
The lowest concentration of a material that will propagate a

flame. The LFL is usually expressed as a percent (by volume) of the
material in air (or other oxidant).

Must
Must means mandatory.
Permissible exposure limit (PEL)
Means the established time-weighted-average (TWA) concentration

or ceiling concentration of a contaminant that must not be exceeded.
The exposure, inhalation, or dermal permissible limit specified in
chapter 296-841 WAC, Airborne contaminants.

Personal protective equipment (PPE)
Protective items designed to be worn by the user to protect them

against airborne, skin contact and other hazards. This includes items
such as respiratory protection, protective suits, gloves, eye protec-
tion, etc.

Postemergency response
The stage of the emergency response where the immediate threat

from the release has been stabilized or eliminated, and cleanup of the
site has started.

Published exposure level
Exposure limits published in "National Institute for Occupational

Safety and Health (NIOSH) Recommendations for Occupational Safety and
Health" (DHHS publication #92-100, 1992).

If an exposure limit is not published by NIOSH, then "published
exposure level" means the exposure limits published by the American
Conference of Governmental Industrial Hygienists (ACGIH) in "TLVs and
BEIs-Threshold Limit Values for Chemical Substances and Physical
Agents" (1999 edition).
Note: Additional exposure levels published by recognized organizations such as the American Industrial Hygiene Association are not required to be

observed by this rule; however, they may be a useful resource when a hazardous substance is not covered by NIOSH and ACGIH publications.

Release
A spill, leak, or other type of hazardous substance discharge.
Uncontrolled release
A release where significant safety and health risks could be cre-

ated. Releases of hazardous substances that are either incidental or
could not create a safety or health hazard (i.e., fire, explosion or
chemical exposure) are not considered to be uncontrolled releases.

Examples of conditions that could create a significant safety and
health risk:

• Large-quantity releases
• Small releases that could be highly toxic
• Potentially contaminated individuals arriving at hospitals
• Airborne exposures that could exceed a WISHA permissible
exposure limit or a published exposure limit and employees
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are not adequately trained or equipped to control the re-
lease.

Example of an uncontrolled release:
A forklift driver knocks over a container of a solvent-based
liquid, releasing the contents onto the warehouse floor. The
driver has been trained to recognize the vapor is flammable
and moderately toxic when inhaled. The driver has not been
trained or provided appropriate equipment to address this
type of spill. In this situation, it is not safe for the
driver to attempt a response. The driver needs to notify
someone of the release so an emergency response can be ini-
tiated.
Workplace
• A fixed facility
OR
• A temporary location (such as a traffic corridor)
OR
• Locations where employees respond to emergencies.
You
The employer. For a complete definition of "employer" see Safety

and health core rules, chapter 296-800 WAC.
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AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-841-100 Scope. This chapter applies when your employees
are, or could be, exposed to an airborne hazard.

• The following are examples of airborne contaminants that may
become airborne hazards in some workplaces:

– Chemicals listed in Table 3, Permissible Exposure Limits (PELs)
for Airborne Contaminants

– Any substance:
■ Listed in the latest edition of the NIOSH Registry of Toxic Ef-

fects of Chemical Substances
■ For which positive evidence of an acute or chronic health haz-

ard exists through tests conducted by, or known to, the employer
■ That may pose a hazard to human health as stated on a ((materi-

al)) safety data sheet (((MSDS))) (SDS) kept by, or known to, the em-
ployer

– Biological agents such as harmful bacteria, viruses or fungi
■ Examples include TB aerosols and anthrax
– Pesticides
– Chemicals used as crowd control agents, such as pepper spray
– Chemicals present at clandestine drug labs.
• Airborne contaminants exist in a variety of physical forms such

as dusts, fibers, fogs, fumes, mists, gases, smoke, sprays, vapors, or
aerosols.

Definition:
Exposed or exposure:
The contact an employee has with a toxic substance, harmful phys-

ical agent or oxygen-deficient condition, whether or not protection is
provided by respirators or other personal protective equipment (PPE).
Exposure can occur through various routes of entry, such as inhala-
tion, ingestion, skin contact, or skin absorption.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-841-20003 Employee protective measures. Protect employees
from potentially hazardous exposure while you perform your exposure
evaluation, using all available resources to determine adequate pro-
tective measures.
Note: • Resources include product labels, ((material)) safety data sheets (((MSDSs))) (SDSs), manufacturer recommendations, and industry proto-

cols.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-841-20005 Exposure evaluations. (1) Conduct an exposure
evaluation to determine or reasonably estimate whether an employee is
or could be exposed to either of the following:
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– An airborne contaminant above a permissible exposure limit
(PEL) listed in Table 3;

OR
– Other airborne hazards, such as biological hazards.

Note: • When evaluating air contaminants, keep in mind that oxygen deficient conditions may also occur due to:
 – Processes such as fermentation, decomposition of organic matter, or combustion of fossil fuels
 – Displacement by another gas such as nitrogen or carbon dioxide
 • Rules for specific substances may contain additional requirements for determining employee exposure
 • Samples from a representative group of employees may be used for other employees performing the same work activities, when the duration
and level of exposure are similar.

(2) Conclude that an atmosphere is immediately dangerous to life
or health (IDLH) when you cannot determine or reasonably estimate em-
ployee exposure.

(3) Do all the following when you perform your evaluation:
(a) Determine the form of the airborne contaminant, such as dust,

mist, gas, or biological agent.
(b) Make sure you don't use the amount of protection provided to

employees by respirators as a factor in determining whether employees
are exposed to an airborne hazard.

(c) Make sure any air monitoring results used to determine em-
ployee exposures are based on personal air samples taken from, or rep-
resentative of, the employee's breathing zone.

■ You may use area sampling to screen for the presence of an air-
borne contaminant; however, results from area sampling can't be used
if they don't adequately represent exposure of affected employees.

(d) Include potential emergency and rescue situations that may
occur, such as equipment or power failures, uncontrolled chemical re-
actions, fire, explosion, or human error.

(e) Include workplace conditions such as work processes, types of
material, exposure control methods, work practices, and environmental
conditions.

(f) Address extended work periods. For work shifts longer than
eight hours, evaluate the continuous eight-hour portion of the shift
expected to have the highest average exposure concentration.

(4) Use either of the following types of documentation to conclu-
sively demonstrate that employee exposure cannot meet or exceed any
PEL for the airborne contaminant during any reasonably anticipated
conditions:

– Personal air samples that represent an employee's usual or
worst-case exposure during the entire shift.

OR
– Specific information about products, materials, or activities

that provides for an estimate of the level of employee exposure such
as ((material)) safety data sheets (((MSDSs))) (SDSs), observations,
previous air sampling results, other measurements, calculations, or
pesticide labels.
Note: • You should use methods of sampling and analysis that have been validated by the laboratory performing the analysis.

(5) Use the following formula to evaluate employee exposure to
two or more substances that have additive health effects:

E
m

=   C1
L1

+   C2
L2

+ ... +   Cn
Ln

The
symbol Is the . . .
E Equivalent exposure for the mixture. When

the value of E is greater than 1, an air-
borne hazard is present.
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The
symbol Is the . . .
C Concentration of a specific airborne contam-

inant.
L TWA8, STEL, or ceiling limit for that air-

borne contaminant, from Table 3, Permissi-
ble Exposure Limits (PELs) for Airborne
Contaminants.

Note: • When results from your exposure evaluation indicate an airborne hazard, follow requirements in WAC 296-841-20010 through
296-841-20020 of this chapter.
 • When changes occur that increase the level of exposure to an airborne hazard, you may need to conduct a new exposure evaluation to make
sure exposure controls and other protective measures are sufficient.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-841-300 Definitions.
Breathing zone
The space around and in front of an employee's nose and mouth,

forming a hemisphere with a six to nine inch radius.
Ceiling limit
See Permissible exposure limits (PELs).
Dust
Solid particles suspended in air. Dusts are generated by han-

dling, drilling, crushing, grinding, rapid impact, detonation, or de-
crepitation of organic or inorganic materials such as rock, ore, met-
al, coal, wood, grain, etc.

Exposed or exposure
The contact an employee has with a toxic substance, harmful phys-

ical agent or oxygen deficient condition, whether or not protection is
provided by respirators or other personal protective equipment (PPE).
Exposure can occur through various routes of entry, such as inhala-
tion, ingestion, skin contact, or skin absorption.

Fume
Solid particles suspended in air, generated by condensation from

the gaseous state, generally after volatilization from molten metals,
etc.

Gas
A normally formless fluid which can be changed to the liquid or

solid state by the effect of increased pressure or decreased tempera-
ture or both.

General exhaust ventilation
The general movement of air out of an area or permit-required

confined space by mechanical or natural means.
Immediately dangerous to life or health (IDLH)
An atmospheric condition that would:
• Cause an immediate threat to life
or
• Cause permanent or delayed adverse health effects
or
• Interfere with an employee's ability to escape
Mist
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Liquid droplets suspended in air, generated by condensation from
the gaseous to the liquid state or by breaking up a liquid into a dis-
persed state, such as by splashing, foaming, spraying or atomizing.

Nuisance dust (or inert dust)
Dusts that, when inhaled, have little adverse effect on the lungs

and do not produce significant organic disease or toxic effect when
exposures are kept under reasonable control.

The biological reaction to these dusts in lung tissue has the
following characteristics:

• The architecture of the air spaces remains intact
• Scar tissue (collagen) isn't formed to a significant extent
• The tissue reaction is potentially reversible
Oxygen deficient
An atmosphere with an oxygen content below 19.5% by volume.
Permissible exposure limits (PEL)
The amount of an airborne chemical, toxic substance, or other

harmful agent that must not be exceeded during any part of the work-
day.

An airborne chemical or toxic substance can have 3 PEL values:
• TWA8. This is an 8-hour, time-weighted average limit.
• Short-term exposure limit (STEL). This is typically a 15-mi-

nute, time-weighted average limit.
• Ceiling limit (C). This is an instantaneous limit.
Short-term exposure limit (STEL)
See Permissible exposure limits (PELs).
Temper
To condition air for a specific work environment by changing its

temperature or moisture content.
Time weighted average (TWA8)
See Permissible exposure limits (PELs).
Toxic substance
Any chemical substance or biological agent, such as bacteria, vi-

rus, and fungus, which is any of the following:
• Listed in the latest edition of the National Institute for Oc-

cupational Safety and Health (NIOSH) Registry of Toxic Effects of
Chemical Substances (RTECS)

• Shows positive evidence of an acute or chronic health hazard in
testing conducted by, or known to, the employer.

• The subject of a ((material)) safety data sheet kept by or
known to the employer showing the material may pose a hazard to human
health.

Vapor
The gaseous form of a substance that is normally in the solid or

liquid state.
Ventilation
Providing, circulating or exhausting air into or out of an area

or space.
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AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-809-800 Definitions.
Acceptable entry conditions:
The conditions that must exist in a permit-required confined

space to allow safe entry and work.
Attendant:
An individual stationed outside one or more permit-required con-

fined spaces to monitor the entrants.
Blanking or blinding:
The absolute closure of a pipe, line, or duct by fastening a sol-

id plate (such as a spectacle blind or a skillet blind) that complete-
ly covers the bore. It is capable of withstanding the maximum pressure
of the pipe, line, or duct with no leakage beyond the plate.

Confined space:
A space that is all of the following:
– Large enough and arranged so an employee could fully enter the

space and work.
– Has limited or restricted entry or exit. Examples of spaces

with limited or restricted entry are tanks, vessels, silos, storage
bins, hoppers, vaults, excavations, and pits.

– Not primarily designed for human occupancy.
Double block and bleed:
The closure of a line, duct, or pipe by closing and locking or

tagging two in-line valves and by opening and locking or tagging a
drain or vent valve in the line between the two closed valves.

Emergency:
Any occurrence (including any failure of hazard control or moni-

toring equipment) or event internal or external to the permit-required
confined space that could endanger authorized entrants.

Engulfment:
The surrounding capture of a person by a liquid or finely divided

(flowable) solid substance that can be inhaled to cause death by fill-
ing or plugging the respiratory system or that can exert enough force
on the body to cause death by strangulation, constriction, or crush-
ing.

Enter (entry):
The action by which a person passes through an opening into a

permit-required confined space and includes work activities in that
space. Entry is considered to have occurred as soon as any part of the
entrant's body breaks the plane of an opening into the space.
Note: If the opening is large enough for the worker to fully enter the space, a permit is required even for partial body entry. Permits are not required

for partial body entry where the opening is not large enough for full entry, although other rules such as chapter 296-803 WAC, lockout-tagout,
and chapter 296-841 WAC, Airborne contaminants, may apply.

Entrant:
An employee who is authorized by the employer to enter a permit-

required confined space.
Entry permit (permit):
The written or printed document that is provided by you to allow

and control entry into a permit-required confined space and that con-
tains the information required in WAC 296-809-500, Permit entry proce-
dures.

Entry supervisor:
The person (such as the employer, crew leader, or crew chief) re-

sponsible for:
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– Determining if acceptable entry conditions are present at a
permit-required confined space where entry is planned;

– Authorizing entry and overseeing entry operations; and
– Terminating entry as required.
Hazardous atmosphere:
An atmosphere that may expose employees to the risk of death, in-

capacitation, impairment of ability to self-rescue (that is, escape
unaided from a permit-required confined space), injury, or acute ill-
ness caused by one or more of the following:

– Flammable gas, vapor, or mist in excess of ten percent of its
lower flammable limit (LFL).

– Airborne combustible dust at a concentration that meets or ex-
ceeds its LFL.
Note: This concentration may be approximated as a condition in which the dust obscures vision at a distance of five feet (1.52 m) or less.

– Atmospheric oxygen concentration below 19.5 percent or above
23.5 percent.

– Atmospheric concentration of any substance which may exceed a
permissible exposure limit. For additional information about atmos-
pheric concentration, see chapter 296-62 WAC, Parts F, G, and I, Gen-
eral occupational health standards and chapter 296-841 WAC, Airborne
contaminants.
Note: An airborne concentration of a substance that is not capable of causing death, incapacitation, impairment of ability to self-rescue, injury, or

acute illness due to its health effects is not covered by this definition.

– Any other atmospheric condition that is immediately dangerous
to life or health.
Note: You can find guidance on establishing acceptable atmospheric conditions for air contaminants, which have no WISHA-determined doses or

permissible exposure limits using other sources of information, such as:
 – ((Material)) Safety data sheets required by WAC ((296-800-170, Employer chemical hazard communication)) 296-901-14014, Safety data
sheets.
 – Published information.
 – Internal documents.

Hot work permit:
A written authorization to perform operations, for example, riv-

eting, welding, cutting, burning, and heating, that can provide a
source of ignition.

Immediately dangerous to life or health (IDLH):
Any of the following conditions:
– An immediate or delayed threat to life.
– Anything that would cause irreversible adverse health effects.
– Anything that would interfere with an individual's ability to

escape unaided from a permit-required confined space.
Note: Some materials - hydrogen fluoride gas and cadmium vapor, for example - may produce immediate transient effects that, even if severe, may

pass without medical attention, but are followed by sudden, possibly fatal collapse twelve to seventy-two hours after exposure. The victim
"feels normal" after recovery from transient effects until collapse. Such materials in hazardous quantities are considered to be "immediately"
dangerous to life or health (IDLH).

Inerting:
The displacement of the atmosphere in a permit-required confined

space by a noncombustible gas (such as nitrogen) to such an extent
that the resulting atmosphere is noncombustible.
Note: This procedure produces an IDLH oxygen-deficient atmosphere.

Isolation:
The process by which a permit-required confined space is removed

from service and completely protected against the release of energy
and material into the space by such means as: Blanking or blinding;
misaligning or removing sections of lines, pipes, or ducts; a double
block and bleed system; lockout or tagout of all sources of energy; or
blocking or disconnecting all mechanical linkages.

Line breaking:
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The intentional opening of a pipe, line, or duct that is or has
been carrying flammable, corrosive, or toxic material, an inert gas,
or any fluid at a volume, pressure, or temperature capable of causing
injury.

Nonpermit confined space:
A confined space that does NOT contain actual hazards or potential

hazards capable of causing death or serious physical harm.
Oxygen deficient atmosphere:
An atmosphere containing less than 19.5 percent oxygen by volume.
Oxygen enriched atmosphere:
An atmosphere containing more than 23.5 percent oxygen by volume.
Permit-required confined space or permit space:
A confined space that has one or more of the following character-

istics capable of causing death or serious physical harm:
– Contains or has a potential to contain a hazardous atmosphere.
– Contains a material with the potential for engulfing someone

who enters.
– Has an internal configuration that could allow someone entering

to be trapped or asphyxiated by inwardly converging walls or by a
floor, which slopes downward and tapers to a smaller cross section.

– Contains any physical hazard. This includes any recognized
health or safety hazards including engulfment in solid or liquid mate-
rial, electrical shock, or moving parts.

– Contains any other recognized serious safety or health hazard
that could either:

– Impair the ability to self-rescue; or
– Result in a situation that presents an immediate danger to life

or health.
Permit-required confined space program:
An overall program for:
– Controlling and appropriately protecting employees from permit-

required confined space hazards; and
– Regulating employee entry into permit-required confined spaces.
Prohibited condition:
Any condition in a permit-required confined space that is not al-

lowed by the permit during the authorized entry period.
Rescue service:
The personnel designated to rescue employees from permit-required

confined spaces.
Retrieval system:
The equipment used for nonentry rescue of persons from permit-re-

quired confined spaces, such as a retrieval line, full-body harness or
wristlets, and a lifting device or anchor.

Testing:
The process of identifying and evaluating the hazards that en-

trants may be exposed to in a permit-required confined space. Testing
includes specifying the tests that are to be performed in the permit-
required confined space.
Note: Testing allows employers to devise and implement adequate controls to protect entrants during entry, and to determine if acceptable entry con-

ditions are present.

[ 3 ] OTS-5730.1



AMENDATORY SECTION (Amending WSR 04-10-026, filed 4/27/04, effective
8/1/04)

WAC 296-802-100 Scope. The purpose of this chapter is to provide
employees and their designated representatives the right to access
relevant medical and exposure records. It also describes the proce-
dures WISHA will follow when accessing confidential medical informa-
tion.

This chapter applies to:
• All employers who make, maintain, contract for, or have access

to records relating to employee exposure to toxic substances or harm-
ful physical agents, whether or not they are required by specific oc-
cupational safety and health rules. These records include:

– Employee medical records.
– Employee exposure records.
– Analyses of employee medical or exposure records.
IMPORTANT:
• The requirements of this chapter do not affect any other legal

and ethical obligations the employer has to keep employee medical in-
formation confidential.
Exemption: Agricultural operations covered by chapter 296-307 WAC, Safety standards for agriculture, are exempt from the requirements of this

chapter.
Reference: • Requirements for ((material)) safety data sheets are found in WAC ((296-800-180, Material safety data sheets (MSDSs) as exposure

records)) 296-901-14014, Safety data sheets.
 • Additional information about accessing medical information can be found in chapter 70.02 RCW, Medical record—Health care infor-

mation access and disclosure.

AMENDATORY SECTION (Amending WSR 04-10-026, filed 4/27/04, effective
8/1/04)

WAC 296-802-40015 Provide employee exposure records.
You must:
• Provide requested exposure records that show the type and

amount of toxic substances or harmful physical agents to which the em-
ployee is or has been exposed, for an employee's current or transfer
work assignment.

– In the absence of records specific to the employee, exposure
records of other employees with the same job duties or related working
conditions will be used to the extent necessary to respond to the re-
quest.

• Provide a designated representative, who does not have specific
employee consent, access to employee exposure records only when a rea-
sonable written request is made that includes the following:

– The records requested.
– The occupational health need for accessing these records.

Note: Trade secret information may be withheld from exposure records. See ((chapter 296-816 WAC, Protecting trade secrets)) WAC
296-901-14018, Trade secrets, for more information.
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AMENDATORY SECTION (Amending WSR 04-10-026, filed 4/27/04, effective
8/1/04)

WAC 296-802-900 Definitions.
Access
The right and opportunity to examine and copy an employee record.
Analysis using exposure or medical records
• Any collection of data or a statistical study based on either:
– Information from individual employee exposure or medical re-

cords;
OR
– Information collected from health insurance claim records.
Designated representative
• Any individual or organization to which an employee gives writ-

ten authorization.
• A recognized or certified collective bargaining agent without

regard to written employee authorization.
• The legal representative of a deceased or legally incapacitated

employee.
Employee exposure record
Means a record containing any of the following kinds of informa-

tion:
• Environmental (workplace) monitoring or measuring of a toxic

substance or harmful physical agent, including personal, area, grab,
wipe, or other form of sampling, as well as related collection and an-
alytical methodologies, calculations, and other background data rele-
vant to interpretation of the results obtained.

• Biological monitoring results which directly assess the absorp-
tion of a toxic substance or harmful physical agent by body systems
(such as the level of a chemical in the blood, urine, breath, hair, or
fingernails) but not including results which assess the biological ef-
fect of a substance or agent or which assess an employee's use of al-
cohol or drugs.

• ((Material)) Safety data sheets indicating that the material
may pose a hazard to human health;

OR
• In the absence of the above:
– A chemical inventory or any other record that reveals where and

when used and the identity (e.g., chemical, common or trade name) of a
toxic substance or harmful physical agent.

– Exposure records of other employees with past or present job
duties or related working conditions.

Employee medical record
A record concerning the health status of an employee which is

made or maintained by a physician, nurse, or other health care person-
nel, or technician, including:

• Medical and employment questionnaires or histories (including
job description and occupational exposures).

• The results of medical examinations (preemployment, preassign-
ment, periodic, or episodic) and laboratory tests (including chest and
other X-ray examinations taken for purposes of establishing a baseline
or detecting occupational illness, and all biological monitoring not
defined as an "employee exposure record").

• Medical opinions, diagnoses, progress notes, and recommenda-
tions.

• First-aid records.
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• Descriptions of treatments and prescriptions.
• Employee medical complaints.
An employee medical record does not include any of these types of

medical information:
• Physical specimens (for example, blood or urine samples), which

are routinely discarded as a part of normal medical practice.
• Records concerning health insurance claims if maintained sepa-

rately from the employer's medical program and its records, and not
accessible to the employer by employee name or other direct personal
identifier, such as Social Security number or payroll number.

• Records created solely in preparation for litigation that are
privileged from discovery under applicable rules of procedure or evi-
dence.

• Records concerning voluntary employee assistance programs, such
as alcohol, drug abuse, or personal counseling programs, if maintained
separately from the employer's medical program and records.

Exposure or exposed
The contact an employee has with a toxic substance, harmful phys-

ical agent or oxygen deficient condition. Exposure can occur through
various routes, such as inhalation, ingestion, skin contact, or skin
absorption.

First aid
Any of the following are considered first aid:
• Using a nonprescription medication at nonprescription strength.
• Administering tetanus immunizations. Other immunizations, such

as Hepatitis B vaccine or rabies vaccine, are considered medical
treatment.

• Cleaning, flushing or soaking wounds on the surface of the
skin.

• Using wound coverings such as bandages, Band-Aids™, or gauze
pads.

• Using butterfly bandages or Steri-Strips™.
• Using hot or cold therapy.
• Using any nonrigid means of support, such as elastic bandages,

wraps, or nonrigid back belts.
• Using temporary immobilization devices, such as splints,

slings, neck collars, or back boards, while transporting an accident
victim.

• Drilling a fingernail or toenail to relieve pressure.
• Draining fluid from a blister.
• Using eye patches.
• Removing foreign bodies from the eye using only irrigation or a

cotton swab.
• Removing splinters or foreign material from areas other than

the eye by irrigation, tweezers, cotton swabs or other simple means.
• Using finger guards.
• Using massages.
• Drinking fluids for relief of heat stress.
Harmful physical agent
Any physical stress such as noise, vibration, repetitive motion,

heat, cold, ionizing and nonionizing radiation, and hypo- or hyperbar-
ic pressure which:

• Is listed in the latest edition of the National Institute for
Occupational Safety and Health (NIOSH) Registry of Toxic Effects of
Chemical Substances (RTECS);

OR
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• Has shown positive evidence of an acute or chronic health haz-
ard in testing conducted by, or known to, the employer;

OR
• Is the subject of a ((material)) safety data sheet kept by or

known to the employer showing that the material may pose a hazard to
human health.

Health professional
A physician, occupational health nurse, industrial hygienist,

toxicologist, or epidemiologist, who provides medical or other occupa-
tional health services to exposed employees.

Record
Any item, collection, or grouping of information. Examples in-

clude:
• Paper document.
• Microfiche.
• Microfilm.
• X-ray film.
• Computer record.
Specific chemical identity
Any other information that reveals the precise chemical designa-

tion of the substance, such as:
• Chemical name;
OR
• Chemical abstracts service (CAS) registry number.
Specific written authorization
A written authorization containing at least the following:
• The name and signature of the employee authorizing the release

of medical information.
• The date of the written authorization.
• The name of the individual or organization that is authorized

to release the medical information.
• The name of the designated representative (individual or organ-

ization) that is authorized to receive the information.
• A general description of the medical information that is au-

thorized to be released.
• A general description of the purpose for the release of the

medical information.
• A date or condition upon which the written authorization will

expire.
Toxic substance
Any chemical substance or biological agent, such as bacteria, vi-

rus, and fungus, which is any of the following:
• Listed in the latest edition of the National Institute for Oc-

cupational Safety and Health (NIOSH) Registry of Toxic Effects of
Chemical Substances (RTECS).

• Shows positive evidence of an acute or chronic health hazard in
testing conducted by, or known to, the employer.

• The subject of a ((material)) safety data sheet kept by or
known to the employer showing the material may pose a hazard to human
health.

Trade secrets
Any confidential information that is used in an employer's busi-

ness and gives an opportunity to gain an advantage over competitors
who do not know or use it. It can be a:

• Formula.
• Pattern.
• Process.
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• Device.
• Information.
• Collection of information.
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AMENDATORY SECTION (Amending WSR 02-12-098, filed 6/5/02, effective
8/1/02)

WAC 296-62-07302 ((List of carcinogens)) Communication of haz-
ards. (1) ((The following substances are deemed to be carcinogens for
the purposes of WAC 296-62-073 through 296-62-07316.

(2) Any reference to carcinogens in WAC 296-62-07304 through
296-62-07316 shall mean only those carcinogens listed in WAC
296-62-07302.)) Hazard communication.

(a) Chemical manufacturers, importers, distributors, and employ-
ers shall comply with all requirements of the Hazard Communication
Standard (HCS), WAC 296-901-140 for each carcinogen listed in subsec-
tion (2) of this section.

(b) In classifying the hazards of carcinogens listed in subsec-
tion (2) of this section, at least the hazards listed in subsection
(2) of this section are to be addressed.

(c) Employers shall include the carcinogens listed in subsection
(2) of this section in the hazard communication program established to
comply with the HCS, WAC 296-901-140. Employers shall ensure that each
employee has access to labels on containers of the carcinogens listed
in subsection (2) of this section and to safety data sheets, and is
trained in accordance with the requirements of HCS and subsection (2)
of this section.

(2) List of carcinogens:
(a) 4-Nitrobiphenyl(( - Chemical Abstracts Service Registry Num-

ber)): Cancer (CAS 92-93-3).
(b) Alpha-Naphthylamine(( - Chemical Abstracts Service Registry

Number)): Cancer; skin irritation; and acute toxicity effects (CAS
134-32-7).

(c) ((4,4' Methylene bis (2 - chloroaniline) - Chemical Abstracts
Service Registry Number 101-14-4.

(d))) Methyl chloromethyl ether(( - Chemical Abstracts Service
Registry Number)): Cancer; skin, eye and respiratory effects; acute
toxicity effects; and flammability (CAS 107-30-2).

(((e))) (d) 3,3'-Dichlorobenzidine (and its salts)(( - Chemical
Abstracts Service Registry Number)): Cancer and skin sensitization
(CAS 91-94-1).

(((f))) (e) Bis-Chloromethyl ether(( - Chemical Abstracts Service
Registry Number)): Cancer; skin, eye, and respiratory tract effects;
acute toxicity effects; and flammability (CAS 542-88-1).

(((g))) (f) Beta-Naphthylamine(( - Chemical Abstracts Service
Registry Number)): Cancer and acute toxicity effects (CAS 91-59-8).

(((h))) (g) Benzidine(( - Chemical Abstracts Service Registry
Number)): Cancer and acute toxicity effects (CAS 92-87-5).

(((i))) (h) 4-Aminodiphenyl(( - Chemical Abstracts Service Regis-
try Number)): Cancer (CAS 92-67-1).

(((j))) (i) Ethyleneimine(( - Chemical Abstracts Service Registry
Number)): Cancer; mutagenicity; skin and eye effects; liver effects;
kidney effects; acute toxicity effects; and flammability (CAS
151-56-4).

(((k))) (j) Beta-Propiolactone(( - Chemical Abstracts Service
Registry Number)): Cancer; skin irritation; eye effects; and acute
toxicity effects (CAS 57-57-8).

(((l))) (k) 2-Acetylaminofluorene(( - Chemical Abstracts Service
Registry Number)): Cancer (CAS 53-96-3).
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(((m))) (l) 4-Dimethylaminoazo-benzene(( - Chemical Abstract
Service Registry Number)): Cancer, skin effects; and respiratory tract
irritation (CAS 60-11-7).

(((n))) (m) N-Nitrosodimethylamine(( - Chemical Abstracts Service
Registry Number)): Cancer; liver effects; and acute toxicity effects
(CAS 62-75-9).

AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07306 Requirements for areas containing carcinogens
listed in WAC 296-62-07302. (1) A regulated area shall be established
by an employer where listed carcinogens are manufactured, processed,
used, repackaged, released, handled or stored.

(2) All such areas shall be controlled in accordance with the re-
quirements for the following category or categories describing the op-
eration involved:

(a) Isolated systems. Employees working with carcinogens within
an isolated system such as a "glove box" shall wash their hands and
arms upon completion of the assigned task and before engaging in other
activities not associated with the isolated system.

(b) Closed system operation. Within regulated areas where carci-
nogens are stored in sealed containers, or contained in a closed sys-
tem including piping systems with any sample ports or openings closed
while carcinogens are contained within:

(i) Access shall be restricted to authorized employees only;
(ii) Employees shall be required to wash hands, forearms, face

and neck upon each exit from the regulated areas, close to the point
of exit and before engaging in other activities.

(c) Open vessel system operations. Open vessel system operations
as defined in WAC 296-62-07304(12) are prohibited.

(d) Transfer from a closed system. Charging or discharging point
operations, or otherwise opening a closed system. In operations in-
volving "laboratory-type hoods," or in locations where a carcinogen is
contained in an otherwise "closed system," but is transferred, charg-
ed, or discharged into other normally closed containers, the provi-
sions of this section shall apply.

(i) Access shall be restricted to authorized employees only;
(ii) Each operation shall be provided with continuous local ex-

haust ventilation so that air movement is always from ordinary work
areas to the operation. Exhaust air shall not be discharged to regula-
ted areas, nonregulated areas or the external environment unless de-
contaminated. Clean makeup air shall be introduced in sufficient vol-
ume to maintain the correct operation of the local exhaust system.

(iii) Employees shall be provided with, and required to wear,
clean, full body protective clothing (smocks, coveralls, or long-
sleeved shirt and pants), shoe covers and gloves prior to entering the
regulated area.

(iv) Each employee engaged in handling operations involving the
following carcinogens must be provided with and required to wear and
use a NIOSH-certified self-contained breathing apparatus that has a
full facepiece and is operated in a pressure-demand or other positive-
pressure mode, or any supplied air respirator that has a full face-
piece and is operated in a pressure-demand or other positive pressure
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mode in combination with an auxiliary self-contained positive-pressure
breathing apparatus as required in chapter 296-842 WAC. A respirator
affording higher levels of protection than this respirator may be sub-
stituted.

• Methyl Chloromethyl Ether;  
• bis-Chloromethyl Ether;  
• Ethylenemine;  
• beta-Propiolactone;  
• 4-Amino Diphenyl.  

(v) Each employee engaged in handling operations involving the
following carcinogens must be provided with, and required to wear and
use, NIOSH-certified air-purifying, half-mask respirator with particu-
late filters as required in chapter 296-842 WAC. A respirator afford-
ing higher levels of protection than this respirator may be substitu-
ted.

• 4-Nitrobiphenyl;  
• alpha-Naphthylamine;  
• 4-4'Methylene bis(2-Chloroaniline);  
• 3-3'Dichlorobenzidine (and its salts);  
• beta-Naphthylamine;  
• Benzidine;  
• 2-acetylamino fluroene;  
• 4-imethylaminoazobenzene;  
• n-nitrosodimethylamine.  

must be provided with, and required to wear and use, a half-face, fil-
ter-type respirator certified for solid or liquid particulates with
minimum efficiency rating of 95% as required in chapter 296-842 WAC. A
respirator affording higher levels of protection than this respirator
may be substituted.

(vi) Prior to each exit from a regulated area, employees shall be
required to remove and leave protective clothing and equipment at the
point of exit and at the last exit of the day, to place used clothing
and equipment in impervious containers at the point of exit for purpo-
ses of decontamination or disposal. The contents of such impervious
containers shall be identified, as required under WAC ((296-62-07310
(2), (3) and (4))) 296-62-07302.

(vii) Employees shall be required to wash hands, forearms, face
and neck on each exit from the regulated area, close to the point of
exit, and before engaging in other activities.

(viii) Employees shall be required to shower after the last exit
of the day.

(ix) Drinking fountains are prohibited in the regulated area.
(e) Maintenance and decontamination activities. In clean up of

leaks or spills, maintenance or repair operations on contaminated sys-
tems or equipment, or any operations involving work in an area where
direct contact with carcinogens could result, each authorized employee
entering the area shall:

(i) Be provided with and required to wear, clean, impervious gar-
ments, including gloves, boots and continuous-air supplied hood in ac-
cordance with WAC 296-800-160, and respiratory protective equipment
required by this chapter 296-842 WAC;
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(ii) Be decontaminated before removing the protective garments
and hood;

(iii) Be required to shower upon removing the protective garments
and hood.

(f) Laboratory activities. The requirements of this subdivision
shall apply to research and quality control activities involving the
use of carcinogens listed in WAC 296-62-07302.

(i) Mechanical pipetting aids shall be used for all pipetting
procedures.

(ii) Experiments, procedures and equipment which could produce
aerosols shall be confined to laboratory-type hoods or glove boxes.

(iii) Surfaces on which carcinogens are handled shall be protec-
ted from contamination.

(iv) Contaminated wastes and animal carcasses shall be collected
in impervious containers which are closed and decontaminated prior to
removal from the work area. Such wastes and carcasses shall be incin-
erated in such a manner that no carcinogenic products are released.

(v) All other forms of listed carcinogens shall be inactivated
prior to disposal.

(vi) Laboratory vacuum systems shall be protected with high effi-
ciency scrubbers or with disposable absolute filters.

(vii) Employees engaged in animal support activities shall be:
(A) Provided with, and required to wear, a complete protective

clothing change, clean each day, including coveralls or pants and
shirt, foot covers, head covers, gloves, and appropriate respiratory
protective equipment or devices; and

(B) Prior to each exit from a regulated area, employees shall be
required to remove and leave protective clothing and equipment at the
point of exit and at the last exit of the day, to place used clothing
and equipment in impervious containers at the point of exit for purpo-
ses of decontamination or disposal. The contents of such impervious
containers shall be identified as required under WAC 296-62-07310 (2),
(3) and (4).

(C) Required to wash hands, forearms, face and neck upon each ex-
it from the regulated area close to the point of exit, and before en-
gaging in other activities; and

(D) Required to shower after the last exit of the day.
(viii) Employees, other than those engaged only in animal support

activities, each day shall be:
(A) Provided with and required to wear a clean change of appro-

priate laboratory clothing, such as a solid front gown, surgical scrub
suit, or fully buttoned laboratory coat.

(B) Prior to each exit from a regulated area, employees shall be
required to remove and leave protective clothing and equipment at the
point of exit and at the last exit of the day, to place used clothing
and equipment in impervious containers at the point of exit for purpo-
ses of decontamination or disposal. The contents of such impervious
containers shall be identified as required under WAC 296-62-07310 (2),
(3) and (4).

(C) Required to wash hands, forearms, face and neck upon each ex-
it from the regulated area close to the point of exit, and before en-
gaging in other activities.

(ix) Air pressure in laboratory areas and animal rooms where car-
cinogens are handled and bioassay studies are performed shall be nega-
tive in relation to the pressure in surrounding areas. Exhaust air
shall not be discharged to regulated areas, nonregulated areas or the
external environment unless decontaminated.
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(x) There shall be no connection between regulated areas and any
other areas through the ventilation system.

(xi) A current inventory of the carcinogens shall be maintained.
(xii) Ventilated apparatus such as laboratory-type hoods, shall

be tested at least semi-annually or immediately after ventilation mod-
ification or maintenance operations, by personnel fully qualified to
certify correct containment and operation.

AMENDATORY SECTION (Amending WSR 87-24-051, filed 11/30/87)

WAC 296-62-07310 Signs, information and training. (1) Signs.
(a) The employer shall post entrances to regulated areas ((shall

be posted)) with signs bearing the legend:
((CANCER-SUSPECT AGENT))

DANGER
(CHEMICAL IDENTIFICATION)

MAY CAUSE CANCER
AUTHORIZED PERSONNEL ONLY

 (b) The employer shall post signs at entrances to regulated
areas containing operations covered in WAC 296-62-07306 (2)(e). The
signs shall ((be posted with signs bearing)) bear the legend:

((CANCER-SUSPECT AGENT EXPOSED IN THIS AREA
IMPERVIOUS SUIT INCLUDING GLOVES,

BOOTS, AND AIR-SUPPLIED HOOD
REQUIRED AT ALL TIMES))

DANGER
(CHEMICAL IDENTIFICATION)

MAY CAUSE CANCER
WEAR AIR-SUPPLIED HOODS, IMPERVIOUS SUITS, AND PROTECTIVE EQUIPMENT IN THIS AREA

AUTHORIZED PERSONNEL ONLY
(c) Prior to June 1, 2016, employers may use the following legend

in lieu of that specified in (a) of this subsection:
CANCER-SUSPECT AGENT

AUTHORIZED PERSONNEL ONLY
(d) Prior to June 1, 2016, employers may use the following legend

in lieu of that specified in (b) of this subsection:
CANCER-SUSPECT AGENT EXPOSED IN THIS AREA

IMPERVIOUS SUIT INCLUDING GLOVES, BOOTS, AND AIR-SUPPLIED HOOD
REQUIRED AT ALL TIMES

AUTHORIZED PERSONNEL ONLY
(e) Appropriate signs and instructions shall be posted at the en-

trance to, and exit from, regulated areas, informing employees of the
procedures that must be followed in entering and leaving a regulated
area.

(2) ((Container contents, identification.
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(a) Containers of carcinogens named in WAC 296-62-07302 and con-
tainers required in WAC 296-62-07306 (2)(d)(v) and 296-62-07306 (2)(f)
(vii)(B) and 296-62-07306 (2)(f)(viii)(B) which are accessible only
to, and handled only by authorized employees, or by other employees
training in accordance with WAC 296-62-07310(5), may have contents
identification limited to a generic or proprietary name, or other pro-
prietary identification of the carcinogen and percent.

(b) Containers of carcinogens and containers required under WAC
296-62-07306 (2)(d)(v) and 296-62-07306 (2)(f)(vii)(B) and
296-62-07306 (2)(f)(viii)(B) which are accessible to, or handled by
employees other than authorized employees or employees trained in ac-
cordance with WAC 296-62-07310(5) shall have contents identification
which includes the full chemical name and Chemical Abstracts Service
Registry number as listed in WAC 296-62-07302.

(c) Containers shall have the warning words "CANCER-SUSPECT AGENT"
displayed immediately under or adjacent to the contents identifica-
tion.

(d) Containers which have carcinogenic contents with corrosive or
irritating properties shall have label statements warning of such haz-
ards, noting, if appropriate, particularly sensitive or affected por-
tions of the body.

(3) Lettering. Lettering on signs and instructions required by
WAC 296-62-07310(1) shall be a minimum letter height of two inches.
Labels on containers required under this section shall not be less
than one-half the size of the largest lettering on the package, and
not less than eight point type in any instance: Provided, that no such
required lettering need be more than one inch in height.

(4))) Prohibited statements. No statements shall appear on or
near any required sign, label, or instruction ((which)) that contra-
dicts or detracts from the effect of any required warning, information
or instruction.

(((5))) (3) Training and indoctrination.
(a) Each employee prior to being authorized to enter a regulated

area, shall receive a training and indoctrination program including,
but not necessarily limited to:

(i) The nature of the carcinogenic hazards of listed carcinogens,
including local and systemic toxicity;

(ii) The specific nature of the operation involving carcinogens
which could result in exposure;

(iii) The purpose for and application of the medical surveillance
program, including, as appropriate, methods of self-examination;

(iv) The purpose for and application of decontamination practices
and purposes;

(v) The purpose for and significance of emergency practices and
procedures;

(vi) The employee's specific role in emergency procedures;
(vii) Specific information to aid the employee in recognition and

evaluation of conditions and situations which may result in the re-
lease of listed carcinogens;

(viii) The purpose for and application of specific first-aid pro-
cedures and practices;

(ix) A review of this section at the employee's first training
and indoctrination program and annually thereafter.

(b) Specific emergency procedures shall be prescribed, and pos-
ted, and employees, shall be familiarized with their terms, and re-
hearsed in their application.
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(c) All materials relating to the program shall be provided upon
request to the director.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-62-07717 Protective work clothing and equipment. (1) Pro-
vision and use. If an employee is exposed to asbestos above the per-
missible exposure limits, or where the possibility of eye irritation
exists, or for which a required negative exposure assessment is not
produced and for any employee performing Class I operations, the em-
ployer shall provide at no cost to the employee and require that the
employee uses appropriate protective work clothing and equipment such
as, but not limited to:

(a) Coveralls or similar full-body work clothing;
(b) Gloves, head coverings, and foot coverings; and
(c) Face shields, vented goggles, or other appropriate protective

equipment which complies with WAC 296-800-160.
(2) Removal and storage.
(a) The employer shall ensure that employees remove work clothing

contaminated with asbestos only in change rooms provided in accordance
with WAC 296-62-07719(1).

(b) The employer shall ensure that no employee takes contaminated
work clothing out of the change room, except those employees author-
ized to do so for the purpose of laundering, maintenance, or disposal.

(c) Contaminated clothing. Contaminated clothing shall be trans-
ported in sealed impermeable bags, or other closed, impermeable con-
tainers, and be labeled in accordance with WAC 296-62-07721.

(d) The employer shall ensure that containers of contaminated
protective devices or work clothing which are to be taken out of
change rooms or the workplace for cleaning, maintenance, or disposal,
((shall)) bear labels in accordance with WAC 296-62-07721(((6))) (5).

(3) Cleaning and replacement.
(a) The employer shall clean, launder, repair, or replace protec-

tive clothing and equipment required by this paragraph to maintain
their effectiveness. The employer shall provide clean protective
clothing and equipment at least weekly to each affected employee.

(b) The employer shall prohibit the removal of asbestos from pro-
tective clothing and equipment by blowing or shaking.

(c) Laundering of contaminated clothing shall be done so as to
prevent the release of airborne fibers of asbestos in excess of the
permissible exposure limits prescribed in WAC 296-62-07705.

(d) Any employer who gives contaminated clothing to another per-
son for laundering shall inform such person of the requirement in (c)
of this subsection to effectively prevent the release of airborne fi-
bers of asbestos in excess of the permissible exposure limits.

(e) The employer shall inform any person who launders or cleans
protective clothing or equipment contaminated with asbestos of the po-
tentially harmful effects of exposure to asbestos.

(f) The employer shall ensure that contaminated clothing ((shall
be)) is transported in sealed impermeable bags, or other closed, im-
permeable containers, and labeled in accordance with WAC 296-62-07721.

(4) Inspection of protective clothing for construction and ship-
yard work.

(a) The competent person shall examine worksuits worn by employ-
ees at least once per workshift for rips or tears that may occur dur-
ing performance of work.
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(b) When rips or tears are detected while an employee is working,
rips and tears shall be immediately mended, or the worksuit shall be
immediately replaced.

AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-62-07721 Communication of hazards ((to employees)). (1)
(a) Communication of hazards to employees((. General industry require-
ments.

(a))) - Introduction. This section applies to the communication
of information concerning asbestos hazards in general industry to fa-
cilitate compliance with this standard. Asbestos exposure in general
industry occurs in a wide variety of industrial and commercial set-
tings. Employees who manufacture asbestos-containing products may be
exposed to asbestos fibers. Employees who repair and replace automo-
tive brakes and clutches may be exposed to asbestos fibers. In addi-
tion, employees engaged in housekeeping activities in industrial fa-
cilities with asbestos product manufacturing operations, and in public
and commercial buildings with installed asbestos-containing materials
may be exposed to asbestos fibers. It should be noted that employees
who perform housekeeping activities during and after construction ac-
tivities are covered by asbestos construction work requirements in WAC
296-62-077. Housekeeping employees, regardless of industry designa-
tion, should know whether building components they maintain may expose
them to asbestos. The same hazard communication provisions will pro-
tect employees who perform housekeeping operations in all three asbes-
tos standards; general industry, construction, and shipyard employ-
ment. Building owners are often the only and/or best source of infor-
mation concerning the presence of previously installed asbestos-con-
taining building materials. Therefore they, along with employers of
potentially exposed employees, are assigned specific information con-
veying and retention duties under this section.

(i) Chemical manufacturers, importers, distributors and employers
shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for asbestos.

(ii) In classifying the hazards of asbestos at least the follow-
ing hazards are to be addressed: Cancer and lung effects.

(iii) Employers shall include asbestos in the hazard communica-
tion program established to comply with the HCS WAC 296-901-140. Em-
ployers shall ensure that each employee has access to labels on con-
tainers of asbestos and to safety data sheets, and is trained in ac-
cordance with the requirements of HCS and WAC 296-62-07722.

(b) Installed asbestos-containing material. Employers and build-
ing owners are required to treat installed TSI and sprayed-on and
troweled-on surfacing materials as ACM for the purposes of this stand-
ard. These materials are designated "presumed ACM or PACM," and are
defined in WAC 296-62-07703. Asphalt and vinyl flooring installed no
later than 1980 also must be treated as asbestos-containing. The em-
ployer or building owner may demonstrate that PACM and flooring mate-
rials do not contain asbestos by complying with WAC 296-62-07712 (10)
(a)(ix).

(c) Duties of employers and building and facility owners.
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(i) Building and facility owners must determine the presence, lo-
cation, and quantity of ACM and/or PACM at the worksite. Employers and
building and facility owners must exercise due diligence in complying
with these requirements to inform employers and employees about the
presence and location of ACM and PACM.

(ii) Before authorizing or allowing any construction, renovation,
remodeling, maintenance, repair, or demolition project, an owner or
owner's agent must perform, or cause to be performed, a good faith in-
spection to determine whether materials to be worked on or removed
contain asbestos. The inspection must be documented by a written re-
port maintained on file and made available upon request to the direc-
tor.

(A) The good faith inspection must be conducted by an accredited
inspector.

(B) Such good faith inspection is not required if the owner or
owner's agent is reasonably certain that asbestos will not be distur-
bed by the project or the owner or owner's agent assumes that the sus-
pect material contains asbestos and handles the material in accordance
with WAC 296-62-07701 through 296-62-07753.

(iii) The owner or owner's agent must provide, to all contractors
submitting a bid to undertake any construction, renovation, remodel-
ing, maintenance, repair, or demolition project, the written statement
either of the reasonable certainty of nondisturbance of asbestos or of
assumption of the presence of asbestos. Contractors must be provided
with the written report before they apply or bid to work.

(iv) Any owner or owner's agent who fails to comply with (c)(ii)
and (iii) of this subsection must be subject to a mandatory fine of
not less than two hundred fifty dollars for each violation. Each day
the violation continues must be considered a separate violation. In
addition, any construction, renovation, remodeling, maintenance, re-
pair, or demolition which was started without meeting the requirements
of this section must be halted immediately and cannot be resumed be-
fore meeting such requirements.

(v) Building and facility owners must inform employers of employ-
ees, and employers must inform employees who will perform housekeeping
activities in areas which contain ACM and/or PACM of the presence and
location of ACM and/or PACM in such areas which may be contacted dur-
ing such activities.

(vi) Upon written or oral request, building or facility owners
must make a copy of the written report required in this section avail-
able to the department of labor and industries and the collective bar-
gaining representatives or employee representatives of any employee
who may be exposed to any asbestos or asbestos-containing materials. A
copy of the written report must be posted conspicuously at the loca-
tion where employees report to work.

(vii) Building and facility owners must maintain records of all
information required to be provided according to this section and/or
otherwise known to the building owner concerning the presence, loca-
tion and quantity of ACM and PACM in the building/facility. Such re-
cords must be kept for the duration of ownership and must be transfer-
red to successive owners.

(2) Communication of hazards to employees. Requirements for con-
struction and shipyard employment activities.

(a) Introduction. This section applies to the communication of
information concerning asbestos hazards in construction and shipyard
employment activities. Most asbestos-related construction and shipyard
activities involve previously installed building materials. Building/
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vessel owners often are the only and/or best sources of information
concerning them. Therefore, they, along with employers of potentially
exposed employees, are assigned specific information conveying and re-
tention duties under this section. Installed Asbestos Containing
Building/Vessel Material: Employers and building/vessel owners must
identify TSI and sprayed or troweled on surfacing materials as asbes-
tos-containing unless the employer, by complying with WAC
296-62-07721(3) determines it is not asbestos containing. Asphalt or
vinyl flooring/decking material installed in buildings or vessels no
later than 1980 must also be considered as asbestos containing unless
the employer/owner, according to WAC 296-62-07712 (10)(a)(ix) deter-
mines it is not asbestos containing. If the employer or building/
vessel owner has actual knowledge or should have known, through the
exercise of due diligence, that materials other than TSI and sprayed-
on or troweled-on surfacing materials are asbestos containing, they
must be treated as such. When communicating information to employees
according to this standard, owners and employers must identify "PACM"
as ACM. Additional requirements relating to communication of asbestos
work on multiemployer worksites are set out in WAC 296-62-07706.

(b) Duties of building/vessel and facility owners.
(i) Before work subject to this section is begun, building/vessel

and facility owners must identify the presence, location and quantity
of ACM, and/or PACM at the worksite. All thermal system insulation and
sprayed on or troweled on surfacing materials in buildings/vessels or
substrates constructed no later than 1980 must be identified as PACM.
In addition, resilient flooring/decking material installed no later
than 1980 must also be identified as asbestos containing.

(ii) Before authorizing or allowing any construction, renovation,
remodeling, maintenance, repair, or demolition project, a building/
vessel and facility owner or owner's agent must perform, or cause to
be performed, a good faith inspection to determine whether materials
to be worked on or removed contain asbestos. The inspection must be
documented by a written report maintained on file and made available
upon request to the director.

(A) The good faith inspection must be conducted by an accredited
inspector.

(B) Such good faith inspection is not required if the building/
vessel and facility owner or owner's agent assumes that the suspect
material contains asbestos and handles the material in accordance with
WAC 296-62-07701 through 296-62-07753 or if the owner or the owner's
agent is reasonably certain that asbestos will not be disturbed by the
project.

(iii) The building/vessel and facility owner or owner's agent
must provide, to all contractors submitting a bid to undertake any
construction, renovation, remodeling, maintenance, repair, or demoli-
tion project, the written statement either of the reasonable certainty
of nondisturbance of asbestos or of assumption of the presence of as-
bestos. Contractors must be provided the written report before they
apply or bid on work.

(iv) Any building/vessel and facility owner or owners agent who
fails to comply with WAC 296-62-07721 (2)(b)(ii) and (iii) must be
subject to a mandatory fine of not less than two hundred fifty dollars
for each violation. Each day the violation continues must be consid-
ered a separate violation. In addition, any construction, renovation,
remodeling, maintenance, repair, or demolition which was started with-
out meeting the requirements of this section must be halted immediate-
ly and cannot be resumed before meeting such requirements.
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(v) Upon written or oral request, building/vessel and facility
owner or owner's agent must make a copy of the written report required
in this section available to the department of labor and industries
and the collective bargaining representatives or employee representa-
tives of any employee who may be exposed to any asbestos or asbestos-
containing materials. A copy of the written report must be posted con-
spicuously at the location where employees report to work.

(vi) Building/vessel and facility owner or owner's agent must no-
tify in writing the following persons of the presence, location and
quantity of ACM or PACM, at worksites in their buildings/facilities/
vessels.

(A) Prospective employers applying or bidding for work whose em-
ployees reasonably can be expected to work in or adjacent to areas
containing such material;

(B) Employees of the owner who will work in or adjacent to areas
containing such material;

(C) On multiemployer worksites, all employers of employees who
will be performing work within or adjacent to areas containing such
materials;

(D) Tenants who will occupy areas containing such materials.
(c) Duties of employers whose employees perform work subject to

this standard in or adjacent to areas containing ACM and PACM. Build-
ing/vessel and facility owner or owner's agents whose employees per-
form such work must comply with these provisions to the extent appli-
cable.

(i) Before work subject to this standard is begun, building/
vessel and facility owner or owner's agents must determine the pres-
ence, location, and quantity of ACM and/or PACM at the worksite ac-
cording to WAC 296-62-07721 (2)(b).

(ii) Before work under this standard is performed employers of
employees who will perform such work must inform the following persons
of the location and quantity of ACM and/or PACM present at the work-
site and the precautions to be taken to insure that airborne asbestos
is confined to the area.

(A) Owners of the building/vessel or facility;
(B) Employees who will perform such work and employers of employ-

ees who work and/or will be working in adjacent areas;
(iii) Upon written or oral request, a copy of the written report

required in this section must be made available to the department of
labor and industries and the collective bargaining representatives or
employee representatives of any employee who may be exposed to any as-
bestos or asbestos-containing materials. A copy of the written report
must be posted conspicuously at the location where employees report to
work.

(iv) Within 10 days of the completion of such work, the employer
whose employees have performed work subject to this standard, must in-
form the building/vessel or facility owner and employers of employees
who will be working in the area of the current location and quantity
of PACM and/or ACM remaining in the former regulated area and final
monitoring results, if any.

(d) In addition to the above requirements, all employers who dis-
cover ACM and/or PACM on a worksite must convey information concerning
the presence, location and quantity of such newly discovered ACM
and/or PACM to the owner and to other employers of employees working
at the worksite, within 24 hours of the discovery.

(e) No contractor may commence any construction, renovation, re-
modeling, maintenance, repair, or demolition project without receiving

[ 5 ] OTS-5735.1



a copy of the written response or statement required by WAC
296-62-07721 (2)(b). Any contractor who begins any project without the
copy of the written report or statement will be subject to a mandatory
fine of not less than two hundred fifty dollars per day. Each day the
violation continues will be considered a separate violation.

(3) Criteria to rebut the designation of installed material as
PACM.

(a) At any time, an employer and/or building/vessel owner may
demonstrate, for purposes of this standard, that PACM does not contain
asbestos. Building/vessel owners and/or employers are not required to
communicate information about the presence of building material for
which such a demonstration according to the requirements of (b) of
this subsection has been made. However, in all such cases, the infor-
mation, data and analysis supporting the determination that PACM does
not contain asbestos, must be retained according to WAC 296-62-07727.

(b) An employer or owner may demonstrate that PACM does not con-
tain asbestos by the following:

(i) Having a completed inspection conducted according to the re-
quirements of AHERA (40 C.F.R. Part 763, Subpart E) which demonstrates
that the material is not ACM;

(ii) Performing tests of the material containing PACM which dem-
onstrate that no asbestos is present in the material. Such tests must
include analysis of bulk samples collected in the manner described in
40 C.F.R. 763.86, Asbestos-containing materials in schools. The tests,
evaluation and sample collection must be conducted by an accredited
inspector. Analysis of samples must be performed by persons or labora-
tories with proficiency demonstrated by current successful participa-
tion in a nationally recognized testing program such as the National
Voluntary Laboratory Accreditation Program (NVLAP) of the National In-
stitute for Standards and Technology (NIST) or the Round Robin for
bulk samples administered by the American Industrial Hygiene Associate
(AIHA), or an equivalent nationally recognized Round Robin testing
program.

(4) ((At the entrance to mechanical rooms/areas in which employ-
ees reasonably can be expected to enter and which contain TSI or sur-
facing ACM and PACM, the building/vessel and facility owner or owner's
agent must post signs which identify the material which is present,
its location, and appropriate work practices which, if followed, will
ensure that ACM and/or PACM will not be disturbed. The employer shall
ensure, to the extent feasible, that employees who come in contact
with these signs can comprehend them. Means to ensure employee compre-
hension may include the use of foreign languages, pictographs, graph-
ics, and awareness training.

(5))) Warning signs.
(a) Warning signs that demarcate the regulated area must be pro-

vided and displayed at each location where a regulated area is re-
quired to be established by WAC 296-62-07711. ((In addition, warning))
Signs must be posted at ((all approaches to regulated areas and be
posted at such a distance from)) such a location that an employee may
read the signs and take necessary protective steps before entering the
area marked by the signs.

(b) Sign specifications:
(i) The warning signs required by (a) of this subsection must

bear the following information:
DANGER
ASBESTOS
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MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS

AUTHORIZED PERSONNEL ONLY

(ii) In addition, where the use of respirators and protective
clothing is required in the regulated area under this section, the
warning signs shall include the following:

WEAR RESPIRATORY PROTECTION AND
PROTECTIVE CLOTHING IN THIS AREA

(iii) Prior to June 1, 2016, employers may use the following leg-
end in lieu of that specified in (b)(i) and (ii) of this subsection:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED IN THIS AREA

(c) The employer shall ensure that employees working in and con-
tiguous to regulated areas comprehend the warning signs required to be
posted by (a) of this subsection. Means to ensure employee comprehen-
sion may include the use of foreign languages, pictographs, and graph-
ics.

(((6))) (d) At the entrance to mechanical rooms/areas in which
employees reasonably can be expected to enter and which contain TSI or
surfacing ACM and PACM, the building/vessel and facility owner or own-
er's agent must post signs which identify the material which is
present, its location, and appropriate work practices which, if fol-
lowed, will ensure that ACM and/or PACM will not be disturbed. The em-
ployer shall ensure, to the extent feasible, that employees who come
in contact with these signs can comprehend them. Means to ensure em-
ployee comprehension may include the use of foreign languages, picto-
graphs, graphics, and awareness training.

(5) Warning labels.
(a) ((Warning labels must be affixed to all products containing

asbestos including raw materials, mixtures, scrap, waste, debris, and
other products containing asbestos fibers, and to their containers in-
cluding waste containers. Installed asbestos products must contain a
visible label, except where such a label would clearly not be feasi-
ble.)) Labeling. Labels shall be affixed to all raw materials, mix-
tures, scrap, waste, debris, and other products containing asbestos
fibers, or to their containers. When a building owner or employer
identifies previously installed ACM and/or PACM, labels or signs shall
be affixed or posted so that employees will be notified of what mate-
rials contain ACM and/or PACM. The employer shall attach such labels
in areas where they will clearly be noticed by employees who are like-
ly to be exposed, such as at the entrance to mechanical room/areas.
Signs required by subsection (1) of this section may be posted in lieu
of labels so long as they contain the information required for label-
ing.

(b) Labels must be printed in large, bold letters on a contrast-
ing background.

(c) ((The labels must comply with the requirements of WAC
296-800-170, and must)) Label specifications. In addition to the re-
quirements of subsection (1) of this section, the employer shall en-
sure that labels of bags or containers of protective clothing and
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equipment, scrap, waste, and debris containing asbestos fibers include
the following information:

DANGER
CONTAINS ASBESTOS FIBERS

MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS
DO NOT BREATHE DUST
AVOID CREATING DUST

(d) Prior to June 1, 2015, employers may include the following
information on raw materials, mixtures or labels of bags or containers
of protective clothing and equipment, scrap, waste, and debris con-
taining asbestos fibers in lieu of the labeling requirements in sub-
sections (1)(a)(i) and (6)(c) of this section:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

AVOID BREATHING AIRBORNE ASBESTOS FIBERS

(((7))) (6) The provisions for labels and for safety data sheets
required by subsection (((6)(a))) (1) of this section ((or for materi-
al safety data sheets required by subsection (8) of this section)) do
not apply where:

(a) Asbestos fibers have been modified by a bonding agent, coat-
ing, binder, or other material, provided that the manufacturer can
demonstrate that during any reasonably foreseeable use, handling,
storage, disposal, processing, or transportation, no airborne concen-
trations of fibers of asbestos in excess of the excursion limit will
be released; or

(b) Asbestos is present in a product in concentrations less than
1.0 percent by weight.

(((8) Material)) (7) Safety data sheets. Employers who are manu-
facturers or importers of asbestos, or asbestos products must comply
with the requirements regarding development of ((material)) safety da-
ta sheets as specified in WAC 296-62-05413, except as provided by sub-
section (((7))) (6) of this section.

(((9))) (8) When a building/vessel owner/or employer identifies
previously installed PACM and/or ACM, labels or signs must be affixed
or posted so that employees will be notified of what materials contain
PACM and/or ACM. The employer must attach such labels in areas where
they will clearly be noticed by employees who are likely to be ex-
posed, such as at the entrance to mechanical rooms/areas. Signs re-
quired by subsection (((5))) (4)(a) of this section may be posted in
lieu of labels so long as they contain information required for label-
ing. The employer must ensure, to the extent feasible, that employees
who come in contact with these signs can comprehend them. Means to en-
sure employee comprehension may include the use of foreign languages,
pictographs, graphics, and awareness training.
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AMENDATORY SECTION (Amending WSR 03-06-073, filed 3/4/03, effective
8/1/03)

WAC 296-52-69095 Ammonium nitrate. (1) Storage.
(a) Ammonium nitrate storage requirements do not apply to:
• The transportation of ammonium nitrates while under the juris-

diction of and in compliance with U.S. DOT regulations (see 49 C.F.R.,
Part 173)

• The storage of ammonium nitrates while under the jurisdiction
of and in compliance with U.S. Coast Guard (see 49 C.F.R., Parts
146-149)

• The storage of ammonium nitrate and ammonium nitrate mixtures,
which are more sensitive than allowed by the bulletin

"Definition and test procedures for ammonium nitrate fertilizers"
from the Fertilizer Institute, 501 2nd ((St. NE)) Street N.E., Wash-
ington, D.C. 20006.

This definition limits the contents of organic materials, metals,
sulfur, etc., in products that may be classified ammonium nitrate fer-
tilizer.

• The production of ammonium nitrate or the storage of ammonium
nitrate on the premises of the producing plant, if no hazards are cre-
ated to the employees or public

• The standards for ammonium nitrate (nitrous oxide grade) that
are found in the:

"Specifications, properties and recommendations for packaging,
transportation, storage and use of ammonium nitrate," from the Com-
pressed Gas Association, Inc., 1235 Jefferson Davis Highway, Suite
1004, Arlington, VA 22202-4100.

(b) Ammonium nitrate storage requirements apply to:
• Anyone, in addition to the owner or lessee of any building,

premises, or structure having or storing ammonium nitrate in quanti-
ties of one thousand pounds (425 kg) or more

• Ammonium nitrate in the form of crystals, flakes, grains, or
prills including fertilizer grade, dynamite grade, nitrous oxide
grade, technical grade, and other mixtures containing sixty percent or
more ammonium nitrate by weight
Note: The approval of large quantity storage is based on the fire and explosion hazards, including exposure to toxic vapors from burning or decom-

posing ammonium nitrate.

(c) Storage buildings housing ammonium nitrate must:
• Have adequate ventilation or be self-ventilating in the event

of a fire
• Have fire resistant walls when the exposed side of a storage

building is within fifty feet (15.2 m) of a combustible building, for-
est, piles of combustible materials, and similar exposure hazards.
Other suitable means of exposure protection such as a freestanding
wall may be used instead of a fire resistant wall

• Have roof coverings that are Division 1.4 or better as defined
in Roof Coverings, NFPA 203M-1970

• Have flooring of noncombustible material or be protected
against saturation by ammonium nitrate. In case of fire, the floor
must not have open drains, traps, tunnels, pits, or pockets into which
molten ammonium nitrate could flow and be confined

• Be dry and free from water seepage through the roof, walls, and
floors

• Not have basements, unless the basements are open on at least
one side
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• Not be over one story in height
Note: The continued use of an existing storage building or structure may be approved in cases where continued use will not constitute a hazard to life

or adjoining property.

Bags, drums, and other containers of ammonium nitrate must:
(d) Comply with specifications and standards required for use in

interstate commerce (see 49 C.F.R., Chapter 1). Containers used on the
premises in the actual manufacturing or processing do not need to com-
ply.

• Not be used for storage when the temperature of the ammonium
nitrate exceeds 130°F (54.4°C)

• Not be stored within thirty inches (76 cm) of the storage
building walls and partitions

• Not be stacked higher than twenty feet (6.1 m) in height, twen-
ty feet (6.1 m) in width, and fifty feet (15.2 m) in length. When
buildings are constructed of noncombustible materials or protected by
automatic sprinklers, there are no stacking height restrictions

• Never be stacked closer than thirty-six inches (.09 m) below
the roof or overhead supporting and spreader beams

• Be separated by aisles a minimum of ((3)) three feet wide.
There must be one main aisle in the storage area a minimum of four
feet (1.2 m) wide

(e) Bulk ammonium nitrate must be stored:
• In warehouses with adequate ventilation or be capable of ade-

quate ventilation in case of fire
• In structures that are not more than forty feet (12.2 m) high,

unless:
– They are constructed of noncombustible material
OR
– Have adequate facilities for fighting a roof fire
• In clean bins that are free of materials that could cause con-

tamination
• In bins or piles that are clearly identified by signs reading

"AMMONIUM NITRATE" in letters a minimum of two inches (5 cm) high
• In bins or piles sized and arranged so all material is moved

periodically to minimize the possibility of caking
• Adequately separated from easily combustible fuels. Bins cannot

be made of galvanized iron, copper, lead, and zinc because of the:
– Corrosive and reactive properties of ammonium nitrate
AND
– To avoid contamination
• In tightly constructed wooden and aluminum bins that are pro-

tected against saturation from ammonium nitrate
• In tightly constructed partitions that divide the ammonium ni-

trate from other products to avoid contamination
• Where the temperature of the product does not exceed 130°F

(54.4°C)
• No higher than thirty-six inches (0.9 m) below the roof or

overhead supporting and spreader beams if stacked in piles. Stack lim-
its (height and depth), should be determined by the pressure setting
tendency of the product

(f) Bulk ammonium nitrate when caked, cannot be broken up or
loosed by the use of dynamite, other explosives or blasting agents.

(g) Bulk ammonium nitrate cannot be stored with:
• LP Gas on the premises except when such storage complies with

WAC 296-24-475, Storage and handling of liquefied petroleum gases
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• Sulfur and finely divided metals in the same building except
when such storage complies with this chapter and NFPA standard 495,
Explosives Materials Code

• Explosives and blasting agents in the same building except on
the premises of manufacturers, distributors, and user of explosives or
blasting agents

• When explosives or blasting agents are stored in separate
buildings, other than on the approval of manufacturers, distributors,
and user, they must be separated from the ammonium nitrate by the dis-
tances and/or barricades specified in Table H-22 or a minimum of fifty
feet (15.2 m)

• With flammable liquids, such as gasoline, kerosene, solvents,
and light fuel oils on the premises except when such storage conforms
to WAC 296-24-330, Flammable ((and combustible)) liquids, and when
walls, sills or curbs are provided in accordance with WAC
296-52-69095, Ammonium nitrate

(2) Contaminants must be stored in a separate building from ammo-
nium nitrate

OR
Be separated by an approved firewall of not less that one-hour

fire resistance rating which should extend to the underside of the
roof. Alternatively, the contaminants may be separated by a minimum of
thirty feet (9.1 m), instead of using walls. These contaminants are:

• Organic chemicals
• Acids
• Other corrosive materials
• Materials that may require blasting during processing or han-

dling
• Compressed flammable gases
• Flammable and combustible materials
• Other substances including:

Animal fats Baled cotton Baled rags
Baled scrap
paper

Bleaching
powder

Burlap or cot-
ton bags Caustic soda Coal

Coke Charcoal Cork Camphor

Excelsior
Fibers of any
kind Fish oil Fish meal

Foam rubber Hay Lubricating oil Linseed oil
Other oxidiza-
ble or drying
oils Naphthalene Oakum Oiled clothing
Oiled paper Oiled textiles Paint Straw

Sawdust
Wood shav-
ings Vegetable oil  

(3) Housekeeping requirements must have:
• Electrical installations, which meet the requirements of chap-

ter 296-24 WAC, Part L, Electrical, and WAC 296-800-280, Basic elec-
trical rules, for ordinary locations and be designed to minimize dam-
age from corrosion

• Adequate lightning protections in areas where lightning storms
are prevalent (see NFPA 78-1992, Lightning Protection Code)

• Procedures to prevent unauthorized personnel from entering the
ammonium nitrate storage area

(4) Fire protection must provide:
• Water supplies and fire hydrants
• Suitable fire control devices, such as a small hose or portable

fire extinguishers, throughout the warehouse and in the loading/
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unloading areas. These devices must comply with the requirements of
WAC 296-800-300, Portable fire extinguishers, and WAC 296-24-602,
Standpipe and hose systems

• Approved sprinkler systems installed according to WAC
296-24-607, Automatic sprinkler systems

• Two thousand five hundred tons (two thousand two hundred seven-
ty metric) or less of bagged ammonium nitrate may be stored in a
structure that does not have an automatic sprinkler system.
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AMENDATORY SECTION (Amending WSR 06-07-142, filed 3/21/06, effective
5/1/06)

WAC 296-54-507 Employer's responsibilities. The employer must
comply with the requirements of all safety and health regulations and
must:

(1) Provide safety training for each employee.
(2) Take additional precautions to ensure safe logging operations

when extreme weather or other extreme conditions create hazards. If
the logging operation cannot be made safe, the work must be discontin-
ued until safe to resume.

(3) Ensure that danger trees within reach of landings, rigging,
buildings, or work areas are either fell before regular logging opera-
tions begin, or arrange work so that employees are not exposed to the
related hazards.

(4) Develop and maintain a ((chemical)) hazard communication pro-
gram as required by WAC ((296-800-170)) 296-901-140. The program must
provide information to all employees about hazardous chemicals or sub-
stances to which they are exposed, or may become exposed, in the
course of their employment.

(5) Ensure that intoxicating beverages and narcotics are prohibi-
ted on or near the worksite. The employer must remove from the work-
site any employee under the influence of alcohol or narcotics.
Note: Narcotics do not include prescription drugs taken under a doctor's direction if the use does not endanger any employee.

AMENDATORY SECTION (Amending WSR 99-17-117, filed 8/18/99, effective
12/1/99)

WAC 296-54-519 Miscellaneous requirements. (1) Spikes, drift
bolts, nails, or other metal must not be left in any recoverable log.

(2) The employer must provide and maintain portable fire extin-
guishers on each machine and vehicle.

(3) Machines, vehicles, and portable powered tools (unless diesel
powered) must not be fueled while the motors are running.
Note: See WAC 296-54-58130(3) for exceptions related to helicopters.

(4) Flammable ((and combustible)) liquids must be stored, han-
dled, transported, and used according to the requirements of chapter
296-24 WAC, Part E, and the following:

(a) Flammable ((and combustible)) liquids must not be transported
in the driver compartment or in any passenger-occupied area of a ma-
chine or vehicle.

(b) Flammable ((or combustible)) liquids, including chain-saw and
diesel fuel, may be used to start a fire, if the employer ensures that
in the particular situation its use does not create a hazard for an
employee.

(5) Smoking is prohibited in battery charging areas and within
fifty feet of all refueling operations. Precautions must be taken to
prevent open flames, sparks, or electric arcs in battery charging or
refueling areas.

(6) When charging batteries:
(a) The vent caps must be kept in place to avoid electrolyte

spray;
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(b) Caps must be functioning; and
(c) The battery (or compartment) cover(s) must be open to dissi-

pate heat.
(7) Tools and other metallic objects must be kept away from the

tops of uncovered batteries.
(8) Explosives and blasting agents must be stored, handled,

transported, and used according to the requirements of chapter 296-52
WAC, Possession and handling of explosives.
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AMENDATORY SECTION (Amending WSR 09-15-144, filed 7/21/09, effective
9/1/09)

WAC 296-56-60001 Scope and applicability. (1) The rules included
in this chapter apply throughout the state of Washington, to any and
all waterfront operations under the jurisdiction of the department of
labor and industries.

(2) These minimum requirements are promulgated in order to aug-
ment the general safety and health standards, and any other safety and
health standards promulgated by the department of labor and industries
which are applicable to all places of employment under the jurisdic-
tion of the department of labor and industries. The rules of this
chapter, and the rules of chapters 296-24, 296-62 and 296-800 WAC are
applicable to all longshore, stevedore and related waterfront opera-
tions: Provided, That such rules shall not be applicable to those op-
erations under the exclusive safety jurisdiction of the federal gov-
ernment.

(3) The provisions of this chapter shall prevail in the event of
a conflict with, or duplication of, provisions contained in chapters
296-24, 296-62 and 296-800 WAC. Specific standards which are applica-
ble include, but are not limited to:

(a) Electrical—Chapter 296-24 WAC Part L, and WAC 296-800-280.
(b) Toxic and hazardous substances are regulated by chapters

296-62 and 296-841 WAC. Where references to this chapter are given
they are for informational purposes only. Where specific requirements
of this chapter conflict with the provisions of chapters 296-62 and
296-841 WAC, this chapter prevails. Chapter 296-62 WAC does not apply
when a substance or cargo is contained within a manufacturer's origi-
nal, sealed, intact means of packaging or containment complying with
the department of transportation or International Maritime Organiza-
tion requirements.

(c) Hearing loss prevention (noise)—Chapter 296-817 WAC.
(d) Standards for commercial diving operations—Chapter 296-37

WAC.
(e) Safety requirements for scaffolding—Chapter 296-874 WAC.
(f) Safe practices of abrasive blasting operations—Chapter

296-818 WAC.
(g) Access to employee exposure and medical records—Chapter

296-802 WAC.
(h) Respiratory protection—Chapter 296-842 WAC.
(i) Safety standards for grain handling facilities—Chapter 296-99

WAC.
(j) ((Chemical)) Hazard communication ((program))—WAC

((296-800-170)) 296-901-140.
(k) Asbestos—Chapters 296-62 Part I-1 and 296-65 WAC.
(l) Permit - required confined spaces and confined space—Chapter

296-809 WAC.
(m) Servicing multipiece and single-piece rim wheels—Chapter

296-864 WAC.
(n) First-aid requirements—WAC 296-800-150.
(o) Employee emergency plans and fire prevention plans—Chapter

296-24 WAC Part G-1.
(4) The provisions of this chapter do not apply to the following:
(a) Fully automated bulk coal handling facilities contiguous to

electrical power generating plants.

[ 1 ] OTS-5740.1



(b) Facilities subject to the regulations of the office of pipe-
line safety regulation of the materials transportation bureau, depart-
ment of transportation, to the extent such regulations apply.

(5) WAC 296-62-074 shall apply to the exposure of every employee
to cadmium in every employment and place of employment covered by
chapter 296-56 WAC in lieu of any different standard on exposures to
cadmium that would otherwise be applicable by virtue of those sec-
tions.

AMENDATORY SECTION (Amending WSR 09-15-144, filed 7/21/09, effective
9/1/09)

WAC 296-56-60235 Welding, cutting and heating (hot work) (see al-
so definition of "hazardous cargo, material, substance or atmos-
phere"). (1) Definition. "Hot work" means riveting, welding, flame
cutting or other fire or spark-producing operation.

(2) Hot work in confined spaces. Hot work shall not be performed
in a confined space until all requirements of chapter 296-809 WAC, are
met.

(3) Fire protection.
(a) To the extent possible, hot work shall be performed in desig-

nated locations that are free of fire hazards.
(b) When hot work must be performed in a location that is not

free of fire hazards, all necessary precautions shall be taken to con-
fine heat, sparks, and slag so that they cannot contact flammable or
combustible material.

(c) Fire extinguishing equipment suitable for the location shall
be immediately available and shall be maintained in readiness for use
at all times.

(d) When the hot work operation is such that normal fire preven-
tion precautions are not sufficient, additional personnel shall be as-
signed to guard against fire during hot work and for a sufficient time
after completion of the work to ensure that no fire hazard remains.
The employer shall instruct all employees involved in hot work opera-
tions as to potential fire hazards and the use of firefighting equip-
ment.

(e) Drums and containers which contain or have contained flamma-
ble ((or combustible)) liquids shall be kept closed. Empty containers
shall be removed from the hot work area.

(f) When openings or cracks in flooring cannot be closed, precau-
tions shall be taken to ensure that no employees or flammable or com-
bustible materials are exposed to sparks dropping through the floor.
Similar precautions shall be taken regarding cracks or holes in walls,
open doorways and open or broken windows.

(g) Hot work shall not be performed:
(i) In flammable or potentially flammable atmospheres;
(ii) On or in equipment or tanks that have contained flammable

gas or liquid or combustible liquid or dust-producing material, until
a designated person has tested the atmosphere inside the equipment or
tanks and determined that it is not hazardous; or

(iii) Near any area in which exposed readily ignitable materials
such as bulk sulphur, baled paper or cotton are stored. Bulk sulphur
is excluded from this prohibition if suitable precautions are fol-
lowed, the person in charge is knowledgeable and the person performing
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the work has been instructed in preventing and extinguishing sulphur
fires.

(h)(i) Drums, containers or hollow structures that have contained
flammable or combustible substances shall either be filled with water
or cleaned, and shall then be ventilated. A designated person shall
test the atmosphere and determine that it is not hazardous before hot
work is performed on or in such structures.

(ii) Before heat is applied to a drum, container or hollow struc-
ture, an opening to release built-up pressure during heat application
shall be provided.

(4) Gas welding and cutting.
(a) Compressed gas cylinders:
(i) Shall have valve protection caps in place except when in use,

hooked up or secured for movement. Oil shall not be used to lubricate
caps;

(ii) Shall be hoisted only while secured, as on a cradle or pal-
let, and shall not be hoisted by magnet, choker sling or cylinder
caps;

(iii) Shall be moved only by tilting or rolling on their bottom
edges;

(iv) Shall be secured when moved by vehicle;
(v) Shall be secured while in use;
(vi) Shall have valves closed when cylinders are empty, being

moved or stored;
(vii) Shall be secured upright except when hoisted or carried;
(viii) Shall not be freed when frozen by prying the valves or

caps with bars or by hitting the valve with a tool;
(ix) Shall not be thawed by boiling water;
(x) Shall not be exposed to sparks, hot slag, or flame;
(xi) Shall not be permitted to become part of electrical circuits

or have electrodes struck against them to strike arcs;
(xii) Shall not be used as rollers or supports;
(xiii) Shall not have contents used for purposes not authorized

by the supplier;
(xiv) Shall not be used if damaged or defective;
(xv) Shall not have gases mixed within, except by gas suppliers;
(xvi) Shall be stored so that oxygen cylinders are separated from

fuel gas cylinders and combustible materials by either a minimum dis-
tance of twenty feet (6.1 m) or a barrier having a fire-resistance
rating of thirty minutes; and

(xvii) Shall not have objects that might either damage the safety
device or obstruct the valve placed on top of the cylinder when in
use.

(b) Use of fuel gas. Fuel gas shall be used only as follows:
(i) Before regulators are connected to cylinder valves, the

valves shall be opened slightly (cracked) and closed immediately to
clear away dust or dirt. Valves shall not be cracked if gas could
reach possible sources of ignition;

(ii) Cylinder valves shall be opened slowly to prevent regulator
damage and shall not be opened more than one and one-half turns. Any
special wrench required for emergency closing shall be positioned on
the valve stem during cylinder use. For manifolded or coupled cylin-
ders, at least one wrench shall be immediately available. Nothing
shall be placed on top of a cylinder or associated parts when the cyl-
inder is in use;
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(iii) Pressure-reducing regulators shall be attached to cylinder
valves when cylinders are supplying torches or devices equipped with
shut-off valves;

(iv) Cylinder valves shall be closed and gas released from the
regulator or manifold before regulators are removed;

(v) Leaking fuel gas cylinder valves shall be closed and the
gland nut tightened. If the leak continues, the cylinder shall be tag-
ged, removed from service, and moved to a location where the leak will
not be hazardous. If a regulator attached to a valve stops a leak, the
cylinder need not be removed from the workplace but shall be tagged
and may not be used again before it is repaired; and

(vi) If a plug or safety device leaks, the cylinder shall be tag-
ged, removed from service, and moved to a location where the leak will
not be hazardous.

(c) Hose.
(i) Fuel gas and oxygen hoses shall be easily distinguishable

from each other by color or sense of touch. Oxygen and fuel hoses
shall not be interchangeable. Hoses having more than one gas passage
shall not be used.

(ii) When oxygen and fuel gas hoses are taped together, not more
than four of each twelve inches (10.16 cm of each 30.48 cm) shall be
taped.

(iii) Hose shall be inspected before use. Hose subjected to
flashback or showing evidence of severe wear or damage shall be tested
to twice the normal working pressure but not less than two hundred
p.s.i. (1378.96 kPa) before reuse. Defective hose shall not be used.

(iv) Hose couplings shall not unlock or disconnect without rotary
motion.

(v) Hose connections shall be clamped or securely fastened to
withstand twice the normal working pressure but not less than three
hundred p.s.i. (2068.44 kPa) without leaking.

(vi) Gas hose storage boxes shall be ventilated.
(d) Torches.
(i) Torch tip openings shall only be cleaned with devices de-

signed for that purpose.
(ii) Torches shall be inspected before each use for leaking shut-

off valves, hose couplings and tip connections. Torches shall be in-
spected before each use for leaking shut-off valves, hose couplings
and tip connections. Torches with such defects shall not be used.

(iii) Torches shall not be lighted from matches, cigarette light-
ers, other flames or hot work.

(e) Pressure regulators. Pressure regulators, including associ-
ated gauges, shall be maintained in safe working order.

(f) Operational precaution. Gas welding equipment shall be main-
tained free of oil and grease.

(5) Arc welding and cutting.
(a) Manual electrode holders.
(i) The employer shall ensure that only manual electrode holders

intended for arc welding and cutting and capable of handling the maxi-
mum current required for such welding or cutting shall be used.

(ii) Current-carrying parts passing through those portions of the
holder gripped by the user and through the outer surfaces of the jaws
of the holder shall be insulated against the maximum voltage to
ground.

(b) Welding cables and connectors.
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(i) Arc welding and cutting cables shall be insulated, flexible
and capable of handling the maximum current required by the operation,
taking into account the duty cycles.

(ii) Only cable free from repair or splice for ten feet (3 m)
from the electrode holder shall be used unless insulated connectors or
splices with insulating quality equal to that of the cable are provi-
ded.

(iii) When a cable other than the lead mentioned in (b)(ii) of
this subsection wears and exposes bare conductors, the portion exposed
shall not be used until it is protected by insulation equivalent in
performance capacity to the original.

(iv) Insulated connectors of equivalent capacity shall be used
for connecting or splicing cable. Cable lugs, where used as connec-
tors, shall provide electrical contact. Exposed metal parts shall be
insulated.

(c) Ground returns and machine grounding.
(i) Ground return cables shall have current-carrying capacity

equal to or exceeding the total maximum output capacities of the weld-
ing or cutting units served.

(ii) Structures or pipelines, other than those containing gases
or flammable liquids or conduits containing electrical circuits, may
be used in the ground return circuit if their current-carrying capaci-
ty equals or exceeds the total maximum output capacities of the weld-
ing or cutting units served.

(iii) Structures or pipelines forming a temporary ground return
circuit shall have electrical contact at all joints. Arcs, sparks or
heat at any point in the circuit shall cause rejection as a ground
circuit.

(iv) Structures or pipelines acting continuously as ground return
circuits shall have joints bonded and maintained to ensure that no
electrolysis or fire hazard exists.

(v) Arc welding and cutting machine frames shall be grounded, ei-
ther through a third wire in the cable containing the circuit conduc-
tor or through a separate wire at the source of the current. Grounding
circuits shall have resistance low enough to permit sufficient current
to flow to cause the fuse or circuit breaker to interrupt the current.

(vi) Ground connections shall be mechanically and electrically
adequate to carry the current.

(d) When electrode holders are left unattended, electrodes shall
be removed and holders placed to prevent employee injury.

(e) Hot electrode holders shall not be dipped in water.
(f) The employer shall ensure that when arc welders or cutters

leave or stop work or when machines are moved, the power supply switch
is kept in the off position.

(g) Arc welding or cutting equipment having a functional defect
shall not be used.

(h)(i) Arc welding and cutting operations shall be separated from
other operations by shields, screens, or curtains to protect employees
in the vicinity from the direct rays and sparks of the arc.

(ii) Employees in areas not protected from the arc by screening
shall be protected by appropriate filter lenses in accordance with
subsection (8) of this section. When welders are exposed to their own
arc or to each other's arc, they shall wear filter lenses complying
with the requirements of subsection (8) of this section.

(i) The control apparatus of arc welding machines shall be en-
closed, except for operating wheels, levers, and handles.
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(j) Input power terminals, top change devices and live metal
parts connected to input circuits shall be enclosed and accessible on-
ly by means of insulated tools.

(k) When arc welding is performed in wet or high-humidity condi-
tions, employees shall use additional protection, such as rubber pads
or boots, against electric shock.

(6) Ventilation and employee protection in welding, cutting and
heating.

(a) Mechanical ventilation requirements. The employer shall en-
sure that general mechanical ventilation or local exhaust systems
shall meet the following requirements:

(i) General mechanical ventilation shall maintain vapors, fumes
and smoke below a hazardous level;

(ii) Local exhaust ventilation shall consist of movable hoods
positioned close to the work and shall be of such capacity and ar-
rangement as to keep breathing zone concentrations below hazardous
levels;

(iii) Exhausts from working spaces shall be discharged into the
open air, clear of intake air sources;

(iv) Replacement air shall be clean and respirable; and
(v) Oxygen shall not be used for ventilation, cooling or cleaning

clothing or work areas.
(b) Hot work in confined spaces. Except as specified in (c)(ii)

and (iii) of this subsection, when hot work is performed in a confined
space the employer shall, in addition to the requirements of chapter
296-809 WAC, ensure that:

(i) General mechanical or local exhaust ventilations shall be
provided; or

(ii) Employees in the space shall wear respirators in accordance
with chapter 296-842 WAC.

(c) Welding, cutting or heating of toxic metals.
(i) In confined or enclosed spaces, hot work involving the fol-

lowing metals shall only be performed with general mechanical or local
exhaust ventilation that ensures that employees are not exposed to
hazardous levels of fumes:

(A) Lead base metals;
(B) Cadmium-bearing filler materials; and
(C) Chromium-bearing metals or metals coated with chromium-bear-

ing materials.
(ii) In confined or enclosed spaces, hot work involving the fol-

lowing metals shall only be performed with local exhaust ventilation
meeting the requirements of this subsection or by employees wearing
supplied air respirators in accordance with chapter 296-842 WAC;

(A) Zinc-bearing base or filler metals or metals coated with
zinc-bearing materials;

(B) Metals containing lead other than as an impurity, or coated
with lead-bearing materials;

(C) Cadmium-bearing or cadmium-coated base metals; and
(D) Metals coated with mercury-bearing materials.
(iii) Employees performing hot work in confined or enclosed

spaces involving beryllium-containing base or filler metals shall be
protected by local exhaust ventilation and wear supplied air respira-
tors or self-contained breathing apparatus, in accordance with the re-
quirements of chapter 296-842 WAC.

(iv) The employer shall ensure that employees performing hot work
in the open air that involves any of the metals listed in (c)(i) and
(ii) of this subsection shall be protected by respirators in accord-
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ance with the requirements of chapter 296-842 WAC and those working on
beryllium-containing base or filler metals shall be protected by sup-
plied air respirators, in accordance with the requirements of chapter
296-842 WAC.

(v) Any employee exposed to the same atmosphere as the welder or
burner shall be protected by the same type of respiratory and other
protective equipment as that worn by the welder or burner.

(d) Inert-gas metal-arc welding. Employees shall not engage in
and shall not be exposed to the inert-gas metal-arc welding process
unless the following precautions are taken:

(i) Chlorinated solvents shall not be used within two hundred
feet (61 m) of the exposed arc. Surfaces prepared with chlorinated
solvents shall be thoroughly dry before welding is performed on them.

(ii) Employees in areas not protected from the arc by screening
shall be protected by appropriate filter lenses in accordance with the
requirements of subsection (8) of this section. When welders are ex-
posed to their own arc or to each other's arc, filter lenses complying
with the requirements of subsection (8) of this section shall be worn
to protect against flashes and radiant energy.

(iii) Employees exposed to radiation shall have their skin cov-
ered completely to prevent ultraviolet burns and damage. Helmets and
hand shields shall not have leaks, openings or highly reflective sur-
faces.

(iv) Inert-gas metal-arc welding on stainless steel shall not be
performed unless exposed employees are protected either by local ex-
haust ventilation or by wearing supplied air respirators in accordance
with the requirements of chapter 296-842 WAC.

(7) Welding, cutting and heating on preservative coatings.
(a) Before hot work is commenced on surfaces covered by a preser-

vative coating of unknown flammability, a test shall be made by a des-
ignated person to determine the coating's flammability. Preservative
coatings shall be considered highly flammable when scrapings burn with
extreme rapidity.

(b) Appropriate precaution shall be taken to prevent ignition of
highly flammable hardened preservative coatings. Highly flammable
coatings shall be stripped from the area to be heated. An uncoiled
fire hose with fog nozzle, under pressure, shall be immediately avail-
able in the hot work area.

(c) Surfaces covered with preservative coatings shall be stripped
for at least four inches (10.16 cm) from the area of heat application
or employees shall be protected by supplied air respirators in accord-
ance with the requirements of chapter 296-842 WAC.

(8) Protection against radiant energy.
(a) Employees shall be protected from radiant energy eye hazards

by spectacles, cup goggles, helmets, hand shields or face shields with
filter lenses complying with the requirements of this subsection.

(b) Filter lenses shall have an appropriate shade number, as in-
dicated in Table G-1, for the work performed. Variations of one or two
shade numbers are permissible to suit individual preferences.

(c) If filter lenses are used in goggles worn under the helmet,
the shade numbers of both lenses equals the value shown in Table G-1
for the operation.

Table G-1.—Filter Lenses for Protection
Against Radiant Energy

Operation Shade No.
Soldering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
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Torch Brazing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
Light cutting, up to 1 inch . . . . . . . . . . . . . . . . . . . 3 or 4
Medium cutting, 1-6 inches . . . . . . . . . . . . . . . . . 4 or 5
Heavy cutting, over 6 inches . . . . . . . . . . . . . . . . . 5 or 6
Light gas welding, up to 1/8 inch . . . . . . . . . . . . . 4 or 5
Medium gas welding, 1/8-1/2 inch . . . . . . . . . . . . 5 or 6
Heavy gas welding, over 1/2 inch . . . . . . . . . . . . . 6 or 8
Shielded Metal-Arc Welding 1/16 to

5/32-inch electrodes . . . . . . . . . . . . . . . . . . . . 10
Inert gas Metal-Arc Welding (nonferrous) 1/16 to

5/32-inch electrodes . . . . . . . . . . . . . . . . . . . . 11
Shielded Metal-Arc Welding:  

3/16 to 1/4-inch electrodes . . . . . . . . . . . . . . . 12
5/16 and 3/8-inch electrodes . . . . . . . . . . . . . 14
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-63-009 Exemption requests. (1) Employers who do not have
hazardous chemicals at their workplace may submit a written request
for exemption to the department. Submission of an exemption request
does not relieve an employer of his/her obligation to pay the fee as-
sessment until such time as the request is approved. Employers granted
exemptions will be removed from the listing of employers to be as-
sessed a fee beginning with the current billing period.

(2) Exemptions shall only be considered for an employer's entire
workplace consisting of all activities reported to the department un-
der the same employer identification number.

(3) Each request for exemption must contain the following infor-
mation:

(a) Firm name and employer identification number;
(b) Complete mailing address;
(c) Complete location (such as street) address;
(d) A certified statement in the form required by RCW 9A.72.085

that a hazardous chemical survey of the employer's premises has been
completed by a qualified person, the identity and qualifications of
the person completing the survey, and that no hazardous chemicals as
defined by WAC ((296-800-170)) 296-901-140 are present at the work-
place.

(4) The department may schedule an on-site inspection to deter-
mine the validity of the exemption request.

(5) The employer shall provide to the department within five
working days of receiving a request from the department, any addition-
al information identified by the department as necessary for evaluat-
ing the exemption request.

(6) Exemption requests shall be mailed to:
Right to Know Program
Department of Labor and Industries
P.O. Box 44620
Olympia, Washington 98504-4620

[ 1 ] OTS-5741.1



AMENDATORY SECTION (Amending WSR 09-05-071, filed 2/17/09, effective
4/1/09)

WAC 296-78-515 Management's responsibility. (1) It shall be the
responsibility of management to establish, supervise, and enforce, in
a manner which is effective in practice:

(a) A safe and healthful working environment.
(b) An accident prevention program as required by these stand-

ards.
(c) Training programs to improve the skill and competency of all

employees in the field of occupational safety and health. Such train-
ing shall include the on-the-job instructions on the safe use of pow-
ered materials handling equipment, machine tool operations, use of
toxic materials and operation of utility systems prior to assignments
to jobs involving such exposures.

(2) The employer shall develop and maintain a ((chemical)) hazard
communication program as required by WAC ((296-800-170)) 296-901-140,
which will provide information to all employees relative to hazardous
chemicals or substances to which they are exposed, or may become ex-
posed, in the course of their employment.

(3) Management shall not assign mechanics, millwrights, or other
persons to work on equipment by themselves when there is a probability
that the person could fall from elevated work locations or equipment
or that a person could be pinned down by heavy parts or equipment so
that they could not call for or obtain assistance if the need arises.
Note: This subsection does not apply to operators of motor vehicles, watchperson or certain other jobs which, by their nature, are singular employee

assignments. However, a definite procedure for checking the welfare of all employees during their working hours shall be instituted and all
employees so advised.

(4) After the emergency actions following accidents that cause
serious injuries that have immediate symptoms, a preliminary investi-
gation of the cause of the accident shall be conducted. The investiga-
tion shall be conducted by a person designated by the employer, the
immediate supervisor of the injured employee, witnesses, employee rep-
resentative if available and any other person with the special exper-
tise required to evaluate the facts relating to the cause of the acci-
dent. The findings of the investigation shall be documented by the em-
ployer for reference at any following formal investigation.

(5) Reporting of fatality or hospitalization incidents.
(a) Within eight hours after the fatality or probable fatality of

any employee from a work-related incident or the inpatient hospitali-
zation of any employee as a result of a work-related incident, the em-
ployer of any employees so affected shall report the fatality/hospi-
talization by telephone or in person, to the nearest office of the de-
partment or by using the OSHA toll-free central telephone number,
1-800-321-6742.

(i) This requirement applies to each such fatality or hospitali-
zation which occurs within thirty days of the incident.

(ii) Exception: If any employer does not learn of a reportable
incident at the time it occurs and the incident would otherwise be re-
portable under this subsection, the employer shall make a report with-
in eight hours of the time the incident is reported to any agent or
employee of the employer.

(iii) Each report required by this subsection shall relate the
following information: Establishment name, location of the incident,
time of the incident, number of fatalities or hospitalized employees,
contact person, phone number, and a brief description of the incident.
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(b) Equipment involved in an incident resulting in an immediate
or probable fatality or in the in-patient hospitalization of any em-
ployee, shall not be moved, until a representative of the department
investigates the incident and releases such equipment, except where
removal is essential to prevent further incident. Where necessary to
remove the victim, such equipment may be moved only to the extent of
making possible such removal.

(c) Upon arrival of a department investigator, employer shall as-
sign to assist the investigator, the immediate supervisor and all em-
ployees who were witnesses to the incident, or whoever the investiga-
tor deems necessary to complete the investigation.

(6) A system for maintaining records of occupational injuries and
illnesses as prescribed by chapter 296-27 WAC.
Note: Recordable cases include:
 (a) Every occupational death.
 (b) Every industrial illness.
 (c) Every occupational injury that involves one of the following:
 (i) Unconsciousness.
 (ii) Inability to perform all phases of regular job.
 (iii) Inability to work full time on regular job.
 (iv) Temporary assignment to another job.
 (v) Medical treatment beyond first aid.

All employers with eleven or more employees shall record occupa-
tional injury and illness information on forms OSHA 101 - supplementa-
ry record occupational injuries and illnesses and OSHA 200 - log and
summary. Forms other than OSHA 101 may be substituted for the supple-
mentary record of occupational injuries and illnesses if they contain
the same items.

(7) Personal protective equipment required by this standard shall
be provided at no cost to employees.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-78-71015 Tanks and chemicals. (1) All open vats and tanks
into which workers may fall shall be guarded with standard railings or
screen guards in all cases where such guarding is possible with regard
to practical operation.

(2) Foundations of elevated tanks shall be accessible for inspec-
tions. When the tank platform is more than five feet above the ground
a stairway or ladder shall be permanently attached.

(3) Every open tank over five feet in height shall be equipped
with fixed standard ladders both inside and out, extending from the
bottom to the rim of the tank arranged to be accessible to each other,
so far as local conditions permit.

(4) The use of chemicals for treating of lumber for prevention of
sap stain or mold or as preservatives, shall conform to the require-
ments of chapter 296-835 WAC, Dipping and coating operations (dip
tanks).

(a) Storage, handling, and use of chemicals. Threshold limits.
Employees shall not be exposed to airborne concentration of toxic
dusts, vapors, mists or gases that exceed the threshold limit values
set forth in chapter 296-62 WAC, Part H, and chapter 296-841 WAC, Air-
borne contaminants.

(b) Protective equipment. The use of chemicals shall be control-
led so as to protect employees from harmful exposure to toxic materi-
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als. Where necessary, employees shall be provided with and required to
wear such protective equipment as will afford adequate protection
against harmful exposure as required by WAC 296-800-160, and chapter
296-842 WAC, Respirators.

(5)(a) Means shall be provided and used to collect any excess of
chemicals used in treating lumber so as to protect workers from acci-
dental contact with harmful concentrations of toxic chemicals or
fumes.

(b) Dip tanks containing flammable ((or combustible)) liquids
shall be constructed, maintained and used in accordance with chapter
296-835 WAC, Dipping and coating operations (dip tanks).

(c) An evacuation plan shall be developed and implemented for all
employees working in the vicinity of dip tanks using flammable
((and/or combustible)) liquids. A copy of the plan shall be available
at the establishment for inspection at all times. Every employee shall
be made aware of the evacuation plan and know what to do in the event
of an emergency and be evacuated in accordance with the plan. The plan
shall be reviewed with employees at least quarterly and documented.

(d) When automatic foam, automatic carbon dioxide or automatic
dry chemical extinguishing systems are used, an alarm device shall be
activated to alert employees in the dip tank area before and during
the activation of the system. The following combinations of extin-
guishment systems when used in conjunction with the evacuation plan as
stated above will be acceptable in lieu of bottom drains:

(i) A dip tank cover with an automatic foam extinguishing system
under the cover, or an automatic carbon dioxide system, or an automat-
ic dry chemical extinguishing system, or an automatic water spray ex-
tinguishing system;

(ii) An automatic dry chemical extinguishing system with an auto-
matic carbon dioxide system or a second automatic dry chemical extin-
guishing system or an automatic foam extinguishing system;

(iii) An automatic carbon dioxide system with a second automatic
carbon dioxide system or an automatic foam extinguishing system.

(e) The automatic water spray extinguishing systems, automatic
foam extinguishing systems, and dip tank covers shall conform with the
requirements of chapter 296-835 WAC, Dipping and coating operations
(dip tanks). The automatic carbon dioxide systems and dry chemical ex-
tinguishing system shall conform with the requirements of WAC
296-24-615 and 296-24-620.

(6) Where workers are engaged in the treating of lumber with
chemicals or are required to handle lumber or other materials so trea-
ted, the workers shall be provided with, at no cost to the worker, and
required to use such protective equipment as will provide complete
protection against contact with toxic chemicals or fumes therefrom.

(7) Sanitation requirements. The requirements of WAC 296-800-220
and 296-800-230 (safety and health core rules), shall govern sanita-
tion practices.

(8) The sides of steam vats and soaking pits unless otherwise
guarded shall extend forty-two inches above the floor level. The floor
adjacent thereto shall be of nonslip construction.

(9) Large steam vats or soaking pits, divided into sections,
shall be provided with substantial walkways between each section, each
walkway to be provided with standard railings which may be removable
if necessary.

(10) Covers shall be removed only from that portion of the steam-
ing vats on which workers are working and a portable railing shall be
placed at this point to protect the operators.
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(11) Workers shall not ride or step on logs in steam vats.
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AMENDATORY SECTION (Amending WSR 06-01-073, filed 12/20/05, effective
3/1/06)

WAC 296-811-600 Definitions.
Buddy-breathing device
An equipment accessory for self-contained breathing apparatus

(SCBA) that permits a second person (a "buddy") to share the air sup-
ply used by the SCBA wearer.

Extinguisher classification
The letter classification given an extinguisher to designate the

class or classes of fires on which that extinguisher will be effec-
tive. For example, use a Class A extinguisher on a Class A fire. See
also fire classifications.

Portable fire extinguishers are classified for use on certain
classes of fires and are rated within that class for relative extin-
guishing effectiveness at a temperature of plus 70°F by nationally
recognized testing laboratories. This is based upon fire classifica-
tions and fire extinguishment potentials as determined by fire tests.
Note: The classification and rating system described in this section is used by Underwriters' Laboratories, Inc., and Underwriters' Laboratories of

Canada, and is based on extinguishing preplanned fires of determined size and description as follows:

Extinguisher
Class

Fire Test for Classification and Rat-
ing

Class A Wood and excelsior fires excluding
deep-seated conditions.

Class B Two-inch depth gasoline fires in
square pans.

Class C No fire test. Agent must be a noncon-
ductor of electricity.

Class D Special tests on specific combustible
metal fires.

Extinguisher rating (see also "extinguisher classification")
The numerical rating, such as 2A, given to an extinguisher that

indicates the extinguishing potential of the unit based on standar-
dized tests developed by Underwriters' Laboratories, Inc.

Fire brigade
An organized group of employees whose primary employment is other

than firefighting but who are knowledgeable, trained, and skilled in
specialized firefighting operations based on site-specific hazards
present at a single commercial facility or facilities under the same
management.

Fire classifications
Fires are classified based on the types of burning materials:

Fire Class Types of Burning Materials
Class A Fires involving ordinary combustible

materials such as paper, wood, cloth,
and some rubber and plastic materials.

Class B Fires involving flammable ((or com-
bustible)) liquids, flammable gases,
greases, and similar materials, and
some rubber and plastic materials.
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Fire Class Types of Burning Materials
Class C Fires involving energized (live) electri-

cal equipment where it is important
that the extinguishing agent not con-
duct electricity. (When electrical
equipment is de-energized, it is safe to
use an extinguisher for Class A or B
fires on it, since electricity is not an is-
sue then.)

Class D Fire involving combustible metals such
as magnesium, titanium, zirconium, so-
dium, lithium, and potassium.

Incipient fire stage
A fire in the beginning stage that can be controlled or put out

by portable fire extinguishers, or small hose systems, without the
need for protective clothing or breathing apparatus.

Inspection
A visual check of fire protection systems and equipment to ensure

they are in place, charged, and ready for use if there is a fire.
Interior structural firefighting
The physical activity of suppressing fire, rescuing people, or

both, inside buildings or enclosed structures involved in a fire that
is past the incipient stage.

Maintenance
Servicing fire protection equipment and systems to ensure they

will perform as expected if there is a fire. Maintenance differs from
inspection in that maintenance requires checking internal fittings,
devices, and agent supplies, as well as correcting deficiencies found.

Self-contained breathing apparatus (SCBA)
Self-contained breathing apparatus (SCBA) in which the air pres-

sure in the breathing zone is higher than that of the immediate envi-
ronment during both inhaling and exhaling.
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AMENDATORY SECTION (Amending WSR 09-15-145, filed 7/21/09, effective
9/1/09)

WAC 296-842-12005 Develop and maintain a written program. (1) De-
velop a complete worksite-specific written respiratory protection pro-
gram that includes the applicable elements listed in Table 3. The pro-
gram shall cover each employee required by this section to use a res-
pirator.
Exemption: This section does NOT apply to respirator use that is voluntary. See WAC 296-842-11005 for voluntary use program requirements.
Note: Pay for respirators, medical evaluations, fit testing, training, maintenance, travel costs, and wages.

(2) Keep your program current and effective by evaluating it and
making corrections. Do ALL of the following:

(a) Make sure procedures and program specifications are followed
and appropriate.

(b) Make sure selected respirators continue to be effective in
protecting employees. For example, if changes in work area conditions,
level of employee exposure, or employee physical stress have occurred,
you need to reevaluate your respirator selection.

(c) Have supervisors periodically monitor employee respirator use
to make sure employees are using them properly.

(d) Regularly ask employees required to use respirators about
their views concerning program effectiveness and whether they have
problems with:

– Respirator fit during use
– Any effects of respirator use on work performance
– Respirators being appropriate for the hazards encountered
– Proper use under current worksite conditions
– Proper maintenance.
(e) When developing your written program include applicable ele-

ments listed in Table 3.
Table 3

Required Elements for Required-Use Respirator Programs
• Selection:
 – Procedures for respirator selection
 – A list specifying the appropriate respirator for each respiratory hazard in your workplace
 – Procedures for issuing the proper type of respirator, if appropriate
• Medical evaluation provisions
• Fit-test provisions and procedures, if tight-fitting respirators are selected
• Training provisions that address:
 – Respiratory hazards encountered during:
  ■ Routine activities
  ■ Infrequent activities, for example, bimonthly cleaning of equipment
  ■ Reasonably foreseeable emergencies, for example, rescue, spill response, or escape situations
 – Proper use of respirators, for example, how to put on or remove respirators, and use limitations.
Note: You do NOT need to repeat training on respiratory hazards if employees have been trained on this in compli-

ance with other rules such as WAC ((296-800-170, employer chemical)) 296-901-140, Hazard communication
((in the DOSH safety and health core rules)).

• Respirator use procedures for:
 – Routine activities
 – Infrequent activities
 – Reasonably foreseeable emergencies
• Maintenance:
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Required Elements for Required-Use Respirator Programs
 – Procedures and schedules for respirator maintenance covering:
  ■ Cleaning and disinfecting
  ■ Storage
  ■ Inspection and repair
  ■ When to discard respirators
 – A cartridge or canister change schedule IF air-purifying respirators are selected for use against gas or vapor

contaminants AND an end-of-service-life-indicator (ESLI) is not available. In addition, provide:
  ■ The data and other information you relied on to calculate change schedule values (for example,

highest contaminant concentration estimates, duration of employee respirator use, expected maxi-
mum humidity levels, user breathing rates, and safety factors)

• Procedures to ensure a safe air quantity and quality IF atmosphere-supplying respirators (air-line or SCBA) are selected
• Procedures for evaluating program effectiveness on a regular basis
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-863-700 Definitions.
ANSI is an acronym for the American National Standards Institute.
Authorized person (maintenance) means a person who has been des-

ignated to perform maintenance on a PIT.
Authorized person (training) means a person approved or assigned

by the employer to perform training for powered industrial truck oper-
ators.

Approved means listed or approved by a nationally recognized
testing laboratory or a federal agency that issues approvals for
equipment such as the Mine Safety and Health Administration (MSHA);
the National Institute for Occupational Safety and Health (NIOSH); De-
partment of Transportation; or U.S. Coast Guard, which issue approvals
for such equipment.

Bridge plate (dockboard) means a device used to span the distance
between rail cars or highway vehicles and loading platforms.

Classified location or hazardous location means areas that could
be hazardous because of explosive or flammable atmospheres. These lo-
cations are broken down into the following categories:

• Class I locations are areas where flammable gases or vapors are
or may be present in the air in quantities sufficient to produce ex-
plosive or ((ignitible)) ignitable mixtures.

• Class II locations are areas where the presence of combustible
dust could be sufficient to produce explosions.

• Class III locations are areas where the presence of easily ig-
nitible fibers are suspended in the air but are not in large enough
quantities to produce ignitible mixtures.

Counterweight means a weight used to counteract or the load being
carried by the truck, or to increase the load carrying capacity of a
truck.

Designations means a code used to show the different types of
hazardous (classified) locations where PITs can be safely used:

• D refers to trucks that are diesel engine powered that have
minimum safeguards against inherent fire hazards.

• DS refers to diesel powered trucks that, in addition to meeting
all the requirements for type D trucks, are provided with additional
safeguards to the exhaust, fuel and electrical systems.

• DY refers to diesel powered trucks that have all the safeguards
of the DS trucks and, in addition, any electrical equipment is com-
pletely enclosed. They are equipped with temperature limitation fea-
tures.

• E refers to electrically powered trucks that have minimum ac-
ceptable safeguards against inherent fire hazards.

• ES refers to electrically powered trucks that, in addition to
all of the requirements for the E trucks, have additional safeguards
to the electrical system to prevent emission of hazardous sparks and
to limit surface temperatures.

• EE refers to electrically powered trucks that have, in addition
to all of the requirements for the E and ES type trucks, have their
electric motors and all other electrical equipment completely en-
closed.

• EX refers to electrically powered trucks that differ from E,
ES, or EE type trucks in that the electrical fittings and equipment
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are designed, constructed and assembled to be used in atmospheres con-
taining flammable vapors or dusts.

• G refers to gasoline powered trucks that have minimum accepta-
ble safeguards against inherent fire hazards.

• GS refers to gasoline powered trucks that are provided with ad-
ditional exhaust, fuel, and electrical systems safeguards.

• LP refers to liquefied petroleum gas-powered trucks that, in
addition to meeting all the requirements for type G trucks, have mini-
mum acceptable safeguards against inherent fire hazards.

• LPS refers to liquefied petroleum gas powered trucks that in
addition to meeting the requirements for LP type trucks, have addi-
tional exhaust, fuel, and electrical systems safeguards.

Electrolyte means a chemical, usually acid, that is mixed with
water to produce electricity.

Flammable liquid means any liquid having a flashpoint at or below
((100°F (37.8°C), except any mixture having components with flash-
points of 100°F (37.8°C) or higher, the total of which make up 99% or
more of the total volume of the mixture)) 199.4°F (93°C). Flammable
liquids are divided into four categories as follows:

(a) Category 1 includes liquids having flashpoints below 73.4°F
(23°C) and having a boiling point at or below 95°F (35°C).

(b) Category 2 includes liquids having flashpoints below 73.4°F
(23°C) and having a boiling point above 95°F (35°C).

(c) Category 3 includes liquids having flashpoints at or above
73.4°F (23°C) and at or below 140°F (60°C). When a Category 3 liquid
with a flashpoint at or above 100°F (37.8°C) is heated for use to
within 30°F (16.7°C) of its flashpoint, it must be handled in accord-
ance with the requirements for a Category 3 liquid with a flashpoint
below 100°F (37.8°C).

(d) Category 4 includes liquids having flashpoints above 140°F
(60°C) and at or below 199.4°F (93°C). When a Category 4 flammable
liquid is heated for use to within 30°F (16.7°C) of its flashpoint, it
must be handled in accordance with the requirements for a Category 3
liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it must be
handled in accordance with the requirements for a Category 4 flammable
liquid.

Flashpoint means the minimum temperature at which a liquid gives
off ((enough)) vapor ((to ignite)) within a test vessel in sufficient
concentration to form an ignitable mixture with air near the surface
of the liquid, and shall be determined as follows:

(a) For a liquid which has a viscosity of less than 45 SUS at
100°F (37.8°C), does not contain suspended solids, and does not have a
tendency to form a surface film while under test, the procedure speci-
fied in the Standard Method of Test for Flashpoint by Tag Closed Test-
er (ASTM D-56-70), WAC 296-901-14024, Appendix B—Physical hazard cri-
teria shall be used.

(b) For a liquid which has a viscosity of 45 SUS or more at 100°F
(37.8°C), or contains suspended solids, or has a tendency to form a
surface film while under test, the Standard Method of Test for Flash-
point by Pensky-Martens Closed Tester (ASTM D-93-71) or an equivalent
method as defined by WAC 296-91-14024, Appendix B—Physical hazard cri-
teria, shall be used, except that the methods specified in Note 1 to
section 1.1 of ASTM D-93-71 may be used for the respective materials
specified in the note.
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(c) For a liquid that is a mixture of compounds that have differ-
ent volatilities and flashpoints, its flashpoint shall be determined
by using the procedure specified in (a) or (b) of this subsection on
the liquid in the form it is shipped.

(d) Organic peroxides, which undergo autoaccelerating thermal de-
composition, are excluded from any of the flashpoint determination
methods specified in this section.

Front-end attachment means a device that is attached to the forks
or lifting device of the truck.

Lanyard means a flexible line of webbing, rope, or cable used to
secure a harness to an anchor point.

((Listed by report means a report listing the field assembly, in-
stallation procedures, or both, for a UL listed product that does not
have generally recognized installation requirements.))

Liquefied petroleum gas means any gas that is composed predomi-
nantly of the following hydrocarbons, or mixtures of them; propane,
propylene, butanes (normal butane or iso-butane), and butylenes.

Listed by report means a report listing the field assembly, in-
stallation procedures, or both, for a UL listed product that does not
have generally recognized installation requirements.

Load engaging means a device attached to a powered industrial
truck and used to manipulate or carry a load.

Motorized hand truck means a powered truck with wheeled forks de-
signed to go under or between pallets and is controlled by a walking
or riding operator.

Nationally recognized testing laboratory means an organization
recognized by the Occupational Safety and Health Administration that
conducts safety tests on equipment and materials.

Order picker means a truck controlled by an operator who is sta-
tioned on a platform that moves with the load engaging means.

Powered industrial truck (PIT) means a mobile, power-driven vehi-
cle used to carry, push, pull, lift, stack, or tier material.

Rough terrain forklift truck means a truck intended to be used on
unimproved natural terrain and at construction sites.

Safety harness (full body harness) means a configuration of con-
nected straps to distribute a fall arresting force over at least the
thighs, shoulders and pelvis, with provisions for attaching a lanyard,
lifeline, or deceleration devices.

Tie-off point (anchorage) means a secure point to attach a lan-
yard that meets the requirements of WAC 296-24-87035, Appendix—C Per-
sonal fall arrest systems.

Vertical load backrest extension means a device that extends ver-
tically from the fork carriage frame.
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AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14022 Appendix A—Health hazard criteria.
A.0 GENERAL CLASSIFICATION CONSIDERATIONS

A.0.1 Classification
A.0.1.1 The term "hazard classification" is used to indicate that only
the intrinsic hazardous properties of chemicals are considered. Hazard
classification incorporates three steps:

(a) identification of relevant data regarding the hazards of a
chemical;

(b) subsequent review of those data to ascertain the hazards as-
sociated with the chemical;

(c) determination of whether the chemical will be classified as
hazardous and the degree of hazard.
A.0.1.2 For many hazard classes, the criteria are semi quantitative or
qualitative and expert judgment is required to interpret the data for
classification purposes.
A.0.2 Available data, test methods and test data quality
A.0.2.1 There is no requirement for testing chemicals.
A.0.2.2 The criteria for determining health hazards are test method
neutral, i.e., they do not specify particular test methods, as long as
the methods are scientifically validated.
A.0.2.3 The term "scientifically validated" refers to the process by
which the reliability and the relevance of a procedure are established
for a particular purpose. Any test that determines hazardous proper-
ties, which is conducted according to recognized scientific princi-
ples, can be used for purposes of a hazard determination for health
hazards. Test conditions need to be standardized so that the results
are reproducible with a given substance, and the standardized test
yields "valid" data for defining the hazard class of concern.
A.0.2.4 Existing test data are acceptable for classifying chemicals,
although expert judgment also may be needed for classification purpo-
ses.
A.0.2.5 The effect of a chemical on biological systems is influenced,
by the physico-chemical properties of the substance and/or ingredients
of the mixture and the way in which ingredient substances are biologi-
cally available. A chemical need not be classified when it can be
shown by conclusive experimental data from scientifically validated
test methods that the chemical is not biologically available.
A.0.2.6 For classification purposes, epidemiological data and experi-
ence on the effects of chemicals on humans (e.g., occupational data,
data from accident databases) shall be taken into account in the eval-
uation of human health hazards of a chemical.
A.0.3 Classification based on weight of evidence
A.0.3.1 For some hazard classes, classification results directly when
the data satisfy the criteria. For others, classification of a chemi-
cal shall be determined on the basis of the total weight of evidence
using expert judgment. This means that all available information bear-
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ing on the classification of hazard shall be considered together, in-
cluding the results of valid in vitro tests, relevant animal data, and
human experience such as epidemiological and clinical studies and
well-documented case reports and observations.
A.0.3.2 The quality and consistency of the data shall be considered.
Information on chemicals related to the material being classified
shall be considered as appropriate, as well as site of action and
mechanism or mode of action study results. Both positive and negative
results shall be considered together in a single weight-of-evidence
determination.
A.0.3.3 Positive effects which are consistent with the criteria for
classification, whether seen in humans or animals, shall normally jus-
tify classification. Where evidence is available from both humans and
animals and there is a conflict between the findings, the quality and
reliability of the evidence from both sources shall be evaluated in
order to resolve the question of classification. Reliable, good quali-
ty human data shall generally have precedence over other data. Howev-
er, even well-designed and conducted epidemiological studies may lack
a sufficient number of subjects to detect relatively rare but still
significant effects, or to assess potentially confounding factors.
Therefore, positive results from well-conducted animal studies are not
necessarily negated by the lack of positive human experience but re-
quire an assessment of the robustness, quality and statistical power
of both the human and animal data.
A.0.3.4 Route of exposure, mechanistic information, and metabolism
studies are pertinent to determining the relevance of an effect in hu-
mans. When such information raises doubt about relevance in humans, a
lower classification may be warranted. When there is scientific evi-
dence demonstrating that the mechanism or mode of action is not rele-
vant to humans, the chemical should not be classified.
A.0.3.5 Both positive and negative results are considered together in
the weight of evidence determination. However, a single positive study
performed according to good scientific principles and with statisti-
cally and biologically significant positive results may justify clas-
sification.
A.0.4 Considerations for the classification of mixtures
A.0.4.1 For most hazard classes, the recommended process of classifi-
cation of mixtures is based on the following sequence:

(a) Where test data are available for the complete mixture, the
classification of the mixture will always be based on those data;

(b) Where test data are not available for the mixture itself, the
bridging principles designated in each health hazard chapter of this
appendix shall be considered for classification of the mixture;

(c) If test data are not available for the mixture itself, and
the available information is not sufficient to allow application of
the above-mentioned bridging principles, then the method(s) described
in each chapter for estimating the hazards based on the information
known will be applied to classify the mixture (e.g., application of
cut-off values/concentration limits).
A.0.4.2 An exception to the above order or precedence is made for Car-
cinogenicity, Germ Cell Mutagenicity, and Reproductive Toxicity. For
these three hazard classes, mixtures shall be classified based upon
information on the ingredient substances, unless on a case-by-case ba-
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sis, justification can be provided for classifying based upon the mix-
ture as a whole. See chapters A.5, A.6, and A.7 for further informa-
tion on case-by-case bases.
A.0.4.3 Use of cut-off values/concentration limits
A.0.4.3.1 When classifying an untested mixture based on the hazards of
its ingredients, cut-off values/concentration limits for the classi-
fied ingredients of the mixture are used for several hazard classes.
While the adopted cut-off values/concentration limits adequately iden-
tify the hazard for most mixtures, there may be some that contain haz-
ardous ingredients at lower concentrations than the specified cut-off
values/concentration limits that still pose an identifiable hazard.
There may also be cases where the cut-off value/concentration limit is
considerably lower than the established non-hazardous level for an in-
gredient.
A.0.4.3.2 If the classifier has information that the hazard of an in-
gredient will be evident (i.e., it presents a health risk) below the
specified cut-off value/concentration limit, the mixture containing
that ingredient shall be classified accordingly.
A.0.4.3.3 In exceptional cases, conclusive data may demonstrate that
the hazard of an ingredient will not be evident (i.e., it does not
present a health risk) when present at a level above the specified
cut-off value/concentration limit(s). In these cases the mixture may
be classified according to those data. The data must exclude the pos-
sibility that the ingredient will behave in the mixture in a manner
that would increase the hazard over that of the pure substance. Fur-
thermore, the mixture must not contain ingredients that would affect
that determination.
A.0.4.4 Synergistic or antagonistic effects

When performing an assessment in accordance with these require-
ments, the evaluator must take into account all available information
about the potential occurrence of synergistic effects among the ingre-
dients of the mixture. Lowering classification of a mixture to a less
hazardous category on the basis of antagonistic effects may be done
only if the determination is supported by sufficient data.
A.0.5 Bridging principles for the classification of mixtures where
test data are not available for the complete mixture.
A.0.5.1 Where the mixture itself has not been tested to determine its
toxicity, but there are sufficient data on both the individual ingre-
dients and similar tested mixtures to adequately characterize the haz-
ards of the mixture, these data shall be used in accordance with the
following bridging principles, subject to any specific provisions for
mixtures for each hazard class. These principles ensure that the clas-
sification process uses the available data to the greatest extent pos-
sible in characterizing the hazards of the mixture.
A.0.5.1.1 Dilution

For mixtures classified in accordance with A.1 through A.10 of
this Appendix, if a tested mixture is diluted with a diluent that has
an equivalent or lower toxicity classification than the least toxic
original ingredient, and which is not expected to affect the toxicity
of other ingredients, then:

(a) the new diluted mixture shall be classified as equivalent to
the original tested mixture; or
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(b) for classification of acute toxicity in accordance with A.1
of this Appendix, paragraph A.1.3.6 (the additivity formula) shall be
applied.
A.0.5.1.2 Batching

For mixtures classified in accordance with A.1 through A.10 of
this Appendix, the toxicity of a tested production batch of a mixture
can be assumed to be substantially equivalent to that of another un-
tested production batch of the same mixture, when produced by or under
the control of the same chemical manufacturer, unless there is reason
to believe there is significant variation such that the toxicity of
the untested batch has changed. If the latter occurs, a new classifi-
cation is necessary.
A.0.5.1.3 Concentration of mixtures

For mixtures classified in accordance with A.1, A.2, A.3, A.8, A.
9, or A.10 of this Appendix, if a tested mixture is classified in Cat-
egory 1, and the concentration of the ingredients of the tested mix-
ture that are in Category 1 is increased, the resulting untested mix-
ture shall be classified in Category 1.
A.0.5.1.4 Interpolation within one toxicity category

For mixtures classified in accordance with A.1, A.2, A.3, A.8, A.
9, or A.10 of this Appendix, for three mixtures (A, B and C) with
identical ingredients, where mixtures A and B have been tested and are
in the same toxicity category, and where untested mixture C has the
same toxicologically active ingredients as mixtures A and B but has
concentrations of toxicologically active ingredients intermediate to
the concentrations in mixtures A and B, then mixture C is assumed to
be in the same toxicity category as A and B.
A.0.5.1.5 Substantially similar mixtures

For mixtures classified in accordance with A.1 through A.10 of
this Appendix, given the following set of conditions:

(a) Where there are two mixtures:
(i) A + B;
(ii) C + B;
(b) the concentration of ingredient B is essentially the same in

both mixtures;
(c) the concentration of ingredient A in mixture (i) equals that

of ingredient C in mixture (ii);
(d) and data on toxicity for A and C are available and substan-

tially equivalent; i.e., they are in the same hazard category and are
not expected to affect the toxicity of B; then

If mixture (i) or (ii) is already classified based on test data,
the other mixture can be assigned the same hazard category.
A.0.5.1.6 Aerosols

For mixtures classified in accordance with A.1, A.2, A.3, A.4, A.
8, or A.9 of this Appendix, an aerosol form of a mixture shall be
classified in the same hazard category as the tested, non-aerosolized
form of the mixture, provided the added propellant does not affect the
toxicity of the mixture when spraying.
A.1 ACUTE TOXICITY

A.1.1 Definition
Acute toxicity refers to those adverse effects occurring follow-

ing oral or dermal administration of a single dose of a substance, or
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multiple doses given within 24 hours, or an inhalation exposure of 4
hours.
A.1.2 Classification criteria for substances
A.1.2.1 Substances can be allocated to one of four toxicity categories
based on acute toxicity by the oral, dermal or inhalation route ac-
cording to the numeric cut-off criteria as shown in Table A.1.1. Acute
toxicity values are expressed as (approximate) LD50 (oral, dermal) or
LC50 (inhalation) values or as acute toxicity estimates (ATE). See the
footnotes following Table A.1.1 for further explanation on the appli-
cation of these values.
Table A.1.1: Acute toxicity hazard categories and acute toxicity esti-

mate (ATE) values defining the respective categories
Exposure route Category 1 Category 2 Category 3 Category 4

Oral (mg/kg bodyweight) see: ≤5 ˃5 and ≤50 ˃50 and ≤300 ˃300 and ≤2000
 Note (a)     
 Note (b)     
Dermal (mg/kg bodyweight) see: ≤((5)) 50 ˃50 and ≤200 ˃200 and ≤1000 ˃1000 and ≤2000
 Note (a)     
 Note (b)     
Inhalation - Gases (ppmV) see: ≤100 ˃100 and ≤500 ˃500 and ≤2500 ˃2500 and ≤20000
 Note (a)     
 Note (b)     
 Note (c)     
Inhalation - Vapors (mg/l) see: ≤0.5 ˃0.5 and ≤2.0 ˃2.0 and ≤10.0 ˃10.0 and ≤20.0
 Note (a)     
 Note (b)     
 Note (c)     
 Note (d)     
Inhalation - Dusts and Mists (mg/l) see: ≤0.05 ˃0.05 and ≤0.5 ˃0.5 and ≤1.0 ˃1.0 and ≤5.0
 Note (a)     
 Note (b)     
 Note (c)     

Note: Gas concentrations are expressed in parts per million per
volume (ppmV).

Notes to Table A.1.1:
(a) The acute toxicity estimate (ATE) for the classification of a

substance is derived using the LD50/LC50 where available;
(b) The acute toxicity estimate (ATE) for the classification of a

substance or ingredient in a mixture is derived using:
(i) the LD50/LC50 where available. Otherwise,
(ii) the appropriate conversion value from Table 1.2 that relates

to the results of a range test, or
(iii) the appropriate conversion value from Table 1.2 that re-

lates to a classification category;
(c) Inhalation cut-off values in the table are based on 4 hour

testing exposures. Conversion of existing inhalation toxicity data
which has been generated according to 1 hour exposure is achieved by
dividing by a factor of 2 for gases and vapors and 4 for dusts and
mists;

(d) For some substances the test atmosphere will be a vapor which
consists of a combination of liquid and gaseous phases. For other sub-
stances the test atmosphere may consist of a vapor which is nearly all
the gaseous phase. In these latter cases, classification is based on
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ppmV as follows: Category 1 (100 ppmV), Category 2 (500 ppmV), Catego-
ry 3 (2500 ppmV), Category 4 (20000 ppmV).

The terms "dust", "mist" and "vapor" are defined as follows:
(i) Dust: solid particles of a substance or mixture suspended in

a gas (usually air);
(ii) Mist: liquid droplets of a substance or mixture suspended in

a gas (usually air);
(iii) Vapor: the gaseous form of a substance or mixture released

from its liquid or solid state.
A.1.2.3 The preferred test species for evaluation of acute toxicity by
the oral and inhalation routes is the rat, while the rat or rabbit are
preferred for evaluation of acute dermal toxicity. Test data already
generated for the classification of chemicals under existing systems
should be accepted when reclassifying these chemicals under the
harmonized system. When experimental data for acute toxicity are
available in several animal species, scientific judgment should be
used in selecting the most appropriate LD50 value from among scientif-
ically validated tests.
A.1.3 Classification criteria for mixtures
A.1.3.1 The approach to classification of mixtures for acute toxicity
is tiered, and is dependent upon the amount of information available
for the mixture itself and for its ingredients. The flow chart of Fig-
ure A.1.1 indicates the process that must be followed:

Figure A.1.1: Tiered approach to classification of mixtures for
acute toxicity

 
A.1.3.2 Classification of mixtures for acute toxicity may be carried
out for each route of exposure, but is only required for one route of
exposure as long as this route is followed (estimated or tested) for
all ingredients and there is no relevant evidence to suggest acute
toxicity by multiple routes. When there is relevant evidence of acute
toxicity by multiple routes of exposure, classification is to be con-
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ducted for all appropriate routes of exposure. All available informa-
tion shall be considered. The pictogram and signal word used shall re-
flect the most severe hazard category; and all relevant hazard state-
ments shall be used.
A.1.3.3 For purposes of classifying the hazards of mixtures in the
tiered approach:

(a) The "relevant ingredients" of a mixture are those which are
present in concentrations ≥ 1% (weight/weight for solids, liquids,
dusts, mists and vapors and volume/volume for gases). If there is rea-
son to suspect that an ingredient present at a concentration < 1% will
affect classification of the mixture for acute toxicity, that ingredi-
ent shall also be considered relevant. Consideration of ingredients
present at a concentration < 1% is particularly important when classi-
fying untested mixtures which contain ingredients that are classified
in Category 1 and Category 2;

(b) Where a classified mixture is used as an ingredient of anoth-
er mixture, the actual or derived acute toxicity estimate (ATE) for
that mixture is used when calculating the classification of the new
mixture using the formulas in A.1.3.6.1 and A.1.3.6.2.4.

(c) If the converted acute toxicity point estimates for all in-
gredients of a mixture are within the same category, then the mixture
should be classified in that category.

(d) When only range data (or acute toxicity hazard category in-
formation) are available for ingredients in a mixture, they may be
converted to point estimates in accordance with Table A.1.2 when cal-
culating the classification of the new mixture using the formulas in
A.1.3.6.1 and A.1.3.6.2.4.
A.1.3.4 Classification of mixtures where acute toxicity test data are
available for the complete mixture

Where the mixture itself has been tested to determine its acute
toxicity, it is classified according to the same criteria as those
used for substances, presented in Table A.1.1. If test data for the
mixture are not available, the procedures presented below must be fol-
lowed.
A.1.3.5 Classification of mixtures where acute toxicity test data are
not available for the complete mixture: bridging principles
A.1.3.5.1 Where the mixture itself has not been tested to determine
its acute toxicity, but there are sufficient data on both the individ-
ual ingredients and similar tested mixtures to adequately characterize
the hazards of the mixture, these data will be used in accordance with
the following bridging principles as found in paragraph A.0.5 of this
Appendix: Dilution, Batching, Concentration of mixtures, Interpolation
within one toxicity category, Substantially similar mixtures, and Aer-
osols.
A.1.3.6 Classification of mixtures based on ingredients of the mixture
(additivity formula)
A.1.3.6.1 Data available for all ingredients

The acute toxicity estimate (ATE) of ingredients is considered as
follows:

(a) Include ingredients with a known acute toxicity, which fall
into any of the acute toxicity categories, or have an oral or dermal
LD50 greater than 2000 but less than or equal to 5000 mg/kg body
weight (or the equivalent dose for inhalation);
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(b) Ignore ingredients that are presumed not acutely toxic (e.g.,
water, sugar);

(c) Ignore ingredients if the data available are from a limit
dose test (at the upper threshold for Category 4 for the appropriate
route of exposure as provided in Table A.1.1) and do not show acute
toxicity.

Ingredients that fall within the scope of this paragraph are con-
sidered to be ingredients with a known acute toxicity estimate (ATE).
See note (b) to Table A.1.1 and paragraph A.1.3.3 for appropriate ap-
plication of available data to the equation below, and paragraph A.
1.3.6.2.4.

The ATE of the mixture is determined by calculation from the ATE
values for all relevant ingredients according to the following formula
below for oral, dermal or inhalation toxicity:

The ATE of the Mixture 2

 
A.1.3.6.2 Data are not available for one or more ingredients of the
mixture
A.1.3.6.2.1 Where an ATE is not available for an individual ingredient
of the mixture, but available information provides a derived conver-
sion value, the formula in A.1.3.6.1 may be applied. This information
may include evaluation of:

(a) Extrapolation between oral, dermal and inhalation acute tox-
icity estimates. Such an evaluation requires appropriate pharmacody-
namic and pharmacokinetic data;

(b) Evidence from human exposure that indicates toxic effects but
does not provide lethal dose data;

(c) Evidence from any other toxicity tests/assays available on
the substance that indicates toxic acute effects but does not necessa-
rily provide lethal dose data; or

(d) Data from closely analogous substances using structure/activ-
ity relationships.
A.1.3.6.2.2 This approach requires substantial supplemental technical
information, and a highly trained and experienced expert, to reliably
estimate acute toxicity. If sufficient information is not available to
reliably estimate acute toxicity, proceed to the provisions of A.
1.3.6.2.3.
A.1.3.6.2.3 In the event that an ingredient with unknown acute toxici-
ty is used in a mixture at a concentration ≥ 1%, and the mixture has
not been classified based on testing of the mixture as a whole, the
mixture cannot be attributed a definitive acute toxicity estimate. In
this situation the mixture is classified based on the known ingredi-
ents only. (Note: A statement that x percent of the mixture consists
of ingredient(s) of unknown toxicity is required on the label and
safety data sheet in such cases; see Appendix C, Allocation of Label
Elements and Appendix D, Safety Data Sheets.)
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Where an ingredient with unknown acute toxicity is used in a mix-
ture at a concentration ≥ 1%, and the mixture is not classified based
on testing of the mixture as a whole, a statement that X% of the mix-
ture consists of ingredient(s) of unknown acute toxicity is required
on the label and safety data sheet in such cases; see Appendix C, Al-
location of Label Elements and Appendix D, Safety Data Sheets.)
A.1.3.6.2.4 If the total concentration of the relevant ingredient(s)
with unknown acute toxicity is ≤ 10% then the formula presented in A.
1.3.6.1 must be used. If the total concentration of the relevant in-
gredient(s) with unknown acute toxicity is < 10%, the formula presen-
ted in A.1.3.6.1 is corrected to adjust for the percentage of the un-
known ingredient(s) as follows:

 
Table A.1.2: Conversion from experimentally obtained acute toxicity
range values (or acute toxicity hazard categories) to acute toxicity

point estimates for use in the formulas for the classification of mix-
tures

Exposure routes
Classification category or experimentally obtained

acute toxicity range estimate
Converted Acute Toxicity

point estimate
Oral  0 <Category 1 ≤  5 0.5
(mg/kg bodyweight)  5 <Category 2 ≤ 50 5
  50 <Category 3 ≤ 300 100
  300 <Category 4 ≤ 2000 500
Dermal  0 <Category 1 ≤ 50 5
(mg/kg bodyweight)  50 <Category 2 ≤ 200 50
  200 <Category 3 ≤ 1000 300
  1000 <Category 4 ≤ 2000 1100
Gases  0 <Category 1 ≤ 100 10
(ppmV)  100 <Category 2 ≤ 500 100
  500 <Category 3 ≤ 2500 700
  2500 <Category 4 ≤ 20000 4500
Vapors  0 <Category 1 ≤ 0.5 0.05
(mg/l)  0.5 <Category 2 ≤ 2.0 0.5
  2.0 <Category 3 ≤ 10.0 3
  10.0 <Category 4 ≤ 20.0 11
Dust/mist  0 <Category 1 ≤ 0.05 0.005
(mg/l)  0.05 <Category 2 ≤ 0.5 0.05
  0.5 <Category 3 ≤  1.0 0.5
  1.0 <Category 4 ≤ 5.0 1.5

Note: Gas concentrations are expressed in parts per million per
volume (ppmV).
A.2 SKIN CORROSION/IRRITATION

A.2.1 Definitions and general considerations
A.2.1.1 Skin corrosion is the production of irreversible damage to the
skin; namely, visible necrosis through the epidermis and into the der-
mis, following the application of a test substance for up to 4 hours.
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Corrosive reactions are typified by ulcers, bleeding, bloody scabs,
and, by the end of observation at 14 days, by discoloration due to
blanching of the skin, complete areas of alopecia, and scars. Histopa-
thology should be considered to evaluate questionable lesions.

Skin irritation is the production of reversible damage to the
skin following the application of a test substance for up to 4 hours.
A.2.1.2 Skin corrosion/irritation shall be classified using a tiered
approach as detailed in figure A.2.1. Emphasis shall be placed upon
existing human data (See A.0.2.6), followed by other sources of infor-
mation. Classification results directly when the data satisfy the cri-
teria in this section. In case the criteria cannot be directly ap-
plied, classification of a substance or a mixture is made on the basis
of the total weight of evidence (See A.0.3.1). This means that all
available information bearing on the determination of skin corrosion/
irritation is considered together, including the results of appropri-
ate scientifically validated in-vitro tests, relevant animal data, and
human data such as epidemiological and clinical studies and well-docu-
mented case reports and observations.
A.2.2 Classification criteria for substances using animal test data
A.2.2.1 Corrosion
A.2.2.1.1 A corrosive substance is a chemical that produces destruc-
tion of skin tissue, namely, visible necrosis through the epidermis
and into the dermis, in at least 1 of 3 tested animals after exposure
up to a 4-hour duration. Corrosive reactions are typified by ulcers,
bleeding, bloody scabs and, by the end of observation at 14 days, by
discoloration due to blanching of the skin, complete areas of alopecia
and scars. Histopathology should be considered to discern questionable
lesions.
A.2.2.1.2 Three sub-categories of Category 1 are provided in Table A.
2.1, all of which shall be regulated as Category 1.

Table A.2.1: Skin corrosion category and sub-categories
Category 1: Corrosive Corrosive sub-categories Corrosive in ≥1 of 3 animals

  Exposure Observation
 1A ≤ 3 min ≤ 1 h
 1B ˃ 3 min ≤ 1 h ≤ 14 days
 1C ˃ 1 h ≤ 4 h ≤ 14 days

A.2.2.2 Irritation
A.2.2.2.1 A single irritant category (Category 2) is presented in the
Table A.2.2. The major criterion for the irritant category is that at
least 2 tested animals have a mean score of ≥ 2.3 ≥ 4.0.

Table A.2.2 Skin irritation category
 Criteria
Irritant (Category 2) (1) Mean value of ≥ 2.3 ≥ 4.0 for erythema/eschar or for edema in at least 2 of 3 tested animals

from gradings at 24, 48 and 72 hours after patch removal or, if reactions are delayed, from
grades on 3 consecutive days after the onset of skin reactions; or

 (2) Inflammation that persists to the end of the observation period normally 14 days in at least
2 animals, particularly taking into account alopecia (limited area), hyperkeratosis, hyperplasia,
and scaling; or
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 Criteria
 (3) In some cases where there is pronounced variability of response among animals, with very

definite positive effects related to chemical exposure in a single animal but less than the crite-
ria above.

A.2.2.2.2 Animal irritant responses within a test can be quite varia-
ble, as they are with corrosion. A separate irritant criterion accom-
modates cases when there is a significant irritant response but less
than the mean score criterion for a positive test. For example, a sub-
stance might be designated as an irritant if at least 1 of 3 tested
animals shows a very elevated mean score throughout the study, includ-
ing lesions persisting at the end of an observation period of normally
14 days. Other responses could also ((fulfil)) fulfill this criterion.
However, it should be ascertained that the responses are the result of
chemical exposure. Addition of this criterion increases the sensitivi-
ty of the classification system.
A.2.2.2.3. Reversibility of skin lesions is another consideration in
evaluating irritant responses. When inflammation persists to the end
of the observation period in 2 or more test animals, taking into con-
sideration alopecia (limited area), hyperkeratosis, hyperplasia and
scaling, then a chemical should be considered to be an irritant.
A.2.3 Classification Criteria for Substances Using Other Data Elements
A.2.3.1 Existing human and animal data including information from sin-
gle or repeated exposure should be the first line of analysis, as they
give information directly relevant to effects on the skin. If a sub-
stance is highly toxic by the dermal route, a skin corrosion/irrita-
tion study may not be practicable since the amount of test substance
to be applied would considerably exceed the toxic dose and, conse-
quently, would result in the death of the animals. When observations
are made of skin corrosion/irritation in acute toxicity studies and
are observed up through the limit dose, these data may be used for
classification provided that the dilutions used and species tested are
equivalent. In vitro alternatives that have been scientifically vali-
dated shall be used to make classification decisions. Solid substances
(powders) may become corrosive or irritant when moistened or in con-
tact with moist skin or mucous membranes. Likewise, pH extremes like ≤
2 and ≥ 11.5 may indicate skin effects, especially when associated
with significant buffering capacity. Generally, such substances are
expected to produce significant effects on the skin. In the absence of
any other information, a substance is considered corrosive (Skin Cate-
gory 1) if it has a pH ≤ 2 or a pH ≥ 11.5. However, if consideration
of alkali/acid reserve suggests the substance or mixture may not be
corrosive despite the low or high pH value, then further evaluation
may be necessary. In some cases enough information may be available
from structurally related compounds to make classification decisions.
A.2.3.2 A tiered approach to the evaluation of initial information
shall be used (Figure A.2.1) recognizing that all elements may not be
relevant in certain cases.
A.2.3.3 The tiered approach explains how to organize information on a
substance and to make a weight-of-evidence decision about hazard as-
sessment and hazard classification.
A.2.3.4 All the above information that is available on a substance
shall be evaluated. Although information might be gained from the
evaluation of single parameters within a tier, there is merit in con-
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sidering the totality of existing information and making an overall
weight of evidence determination. This is especially true when there
is information available on some but not all parameters. Emphasis
shall be placed upon existing human experience and data, followed by
animal experience and testing data, followed by other sources of in-
formation, but case-by-case determinations are necessary.

Figure A.2.1: Tiered evaluation of skin corrosion and
irritation potential

 
Notes to Figure A.2.1:
1. Evidence of existing human or animal data may be derived from

single or repeated exposure(s) in occupational, consumer, transporta-
tion, or emergency response scenarios; from ethically-conducted human
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clinical studies; or from purposely-generated data from animal studies
conducted according to scientifically validated test methods (at
present, there is no internationally accepted test method for human
skin irritation testing).

2. Classify in the appropriate harmonized category, as shown in
Tables A.2.1 and A.2.2.

3. Pre-existing animal data (e.g. from an acute dermal toxicity
test or a sensitisation test) should be carefully reviewed to deter-
mine if sufficient skin corrosion/irritation evidence is available
through other, similar information. For example, classification/cate-
gorization may be done on the basis of whether a chemical has or has
not produced any skin irritation in an acute dermal toxicity test in
animals at the limit dose, or produces very toxic effects in an acute
dermal toxicity test in animals. In the latter case, the chemical
would be classified as being very hazardous by the dermal route for
acute toxicity, and it would be moot whether the chemical is also ir-
ritating or corrosive on the skin. It should be kept in mind in evalu-
ating acute dermal toxicity information that the reporting of dermal
lesions may be incomplete, testing and observations may be made on a
species other than the rabbit, and species may differ in sensitivity
in their responses.

4. Evidence from studies using scientifically validated protocols
with isolated human/animal tissues or other, non-tissue-based, though
scientifically validated, protocols should be assessed. Examples of
scientifically validated test methods for skin corrosion include OECD
TG 430 (Transcutaneous Electrical Resistance Test (TER)), 431 (Human
Skin Model Test), and 435 (Membrane Barrier Test Method). OECD TG 439
(Reconstructed Human Epidermis Test Method) is a scientifically vali-
dated in vitro test method for skin irritation.

5. Measurement of pH alone may be adequate, but assessment of
acid or alkali reserve (buffering capacity) would be preferable. Pres-
ently, there is no scientifically validated and internationally accep-
ted method for assessing this parameter.

6. All information that is available on a chemical should be con-
sidered and an overall determination made on the total weight of evi-
dence. This is especially true when there is conflict in information
available on some parameters. Professional judgment should be exer-
cised in making such a determination.
A.2.4 Classification criteria for mixtures
A.2.4.1 Classification of mixtures when data are available for the
complete mixture
A.2.4.1.1 The mixture shall be classified using the criteria for sub-
stances (See A.2.3).
A.2.4.2 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.2.4.2.1 Where the mixture itself has not been tested to determine
its skin corrosion/irritation, but there are sufficient data on both
the individual ingredients and similar tested mixtures to adequately
characterize the hazards of the mixture, these data will be used in
accordance with the following bridging principles, as found in para-
graph A.0.5 of this Appendix: Dilution, Batching, Concentration of
mixtures, Interpolation within one toxicity category, Substantially
similar mixtures, and Aerosols.
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A.2.4.3 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.2.4.3.1 For purposes of classifying the skin corrosion/irritation
hazards of mixtures in the tiered approach:

The "relevant ingredients" of a mixture are those which are
present in concentrations ((˃)) ≥ 1% (weight/weight for solids, liq-
uids, dusts, mists and vapors and volume/volume for gases.) If the
classifier has reason to suspect that an ingredient present at a con-
centration < 1% will affect classification of the mixture for skin
corrosion/irritation, that ingredient shall also be considered rele-
vant.
A.2.4.3.2 In general, the approach to classification of mixtures as
irritant or corrosive to skin when data are available on the ingredi-
ents, but not on the mixture as a whole, is based on the theory of ad-
ditivity, such that each corrosive or irritant ingredient contributes
to the overall irritant or corrosive properties of the mixture in pro-
portion to its potency and concentration. A weighting factor of 10 is
used for corrosive ingredients when they are present at a concentra-
tion below the concentration limit for classification with Category 1,
but are at a concentration that will contribute to the classification
of the mixture as an irritant. The mixture is classified as corrosive
or irritant when the sum of the concentrations of such ingredients ex-
ceeds a cut-off value/concentration limit.
A.2.4.3.3 Table A.2.3 below provides the cut-off value/concentration
limits to be used to determine if the mixture is considered to be an
irritant or a corrosive to the skin.
A.2.4.3.4 Particular care shall be taken when classifying certain
types of chemicals such as acids and bases, inorganic salts, alde-
hydes, phenols, and surfactants. The approach explained in A.2.4.3.1
and A.2.4.3.2 might not work given that many of such substances are
corrosive or irritant at concentrations < 1%. For mixtures containing
strong acids or bases the pH should be used as classification criteria
since pH will be a better indicator of corrosion than the concentra-
tion limits of Table A.2.3. A mixture containing corrosive or irritant
ingredients that cannot be classified based on the additivity approach
shown in Table A.2.3, due to chemical characteristics that make this
approach unworkable, should be classified as Skin Category 1 if it
contains ≥ 1% of a corrosive ingredient and as Skin Category 2 when it
contains ≥ 3% of an irritant ingredient. Classification of mixtures
with ingredients for which the approach in Table A.2.3 does not apply
is summarized in Table A.2.4 below.
A.2.4.3.5 On occasion, reliable data may show that the skin corrosion/
irritation of an ingredient will not be evident when present at a lev-
el above the generic concentration cut-off values mentioned in Tables
A.2.3 and A.2.4. In these cases the mixture could be classified ac-
cording to those data (See Use of cut-off values/concentration limits,
paragraph A.0.4.3 of this Appendix).
A.2.4.3.6 If there are data showing that (an) ingredient(s) may be
corrosive or irritant at a concentration of < 1% (corrosive) or < 3%
(irritant), the mixture shall be classified accordingly (See Use of
cut-off values/concentration limits, paragraph A.0.4.3 of this Appen-
dix).
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Table A.2.3: Concentration of ingredients of a mixture classified as
skin Category 1 or 2 that would trigger classification of the mixture

as hazardous to skin (Category 1 or 2)

 
Concentration triggering

classification of a mixture as:
Sum of ingredients

classified as:
Skin

corrosive Skin irritant
 Category 1 Category 2

Skin Category 1 ≥ 5% ≥ 1% but < 5%
Skin Category 2  ≥ 10%
(10 x Skin Category
1) + Skin Category
2

 ≥ 10%

Table A.2.4: Concentration of ingredients of a mixture for which the
additivity approach does not apply, that would trigger classification

of the mixture as hazardous to skin

Ingredient: Concentration:

Mixture
classified as:

Skin
Acid with pH ≤ 2 ≥ 1% Category 1
Base with pH ≥
11.5

≥ 1% Category 1

Other corrosive
(Category 1) ingre-
dients for which
additivity does not
apply

≥ 1% Category 1

Other irritant (Cat-
egory 2) ingredi-
ents for which ad-
ditivity does not
apply, including
acids and bases

≥ 3% Category 2

A.3 SERIOUS EYE DAMAGE/EYE IRRITATION

A.3.1 Definitions and general considerations
A.3.1.1 Serious eye damage is the production of tissue damage in the
eye, or serious physical decay of vision, following application of a
test substance to the anterior surface of the eye, which is not fully
reversible within 21 days of application.

Eye irritation is the production of changes in the eye following
the application of test substance to the anterior surface of the eye,
which are fully reversible within 21 days of application.
A.3.1.2 Serious eye damage/eye irritation shall be classified using a
tiered approach as detailed in figure A.3.1. Emphasis shall be placed
upon existing human data (See A.0.2.6), followed by animal data, fol-
lowed by other sources of information. Classification results directly
when the data satisfy the criteria in this section. In case the crite-
ria cannot be directly applied, classification of a substance or a
mixture is made on the basis of the total weight of evidence (See A.
0.3.1). This means that all available information bearing on the de-
termination of serious eye damage/eye irritation is considered togeth-
er, including the results of appropriate scientifically validated in
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vitro tests, relevant animal data, and human data such as epidemiolog-
ical and clinical studies and well-documented case reports and obser-
vations.
A.3.2 Classification criteria for substances using animal test data
A.3.2.1 Irreversible effects on the eye/serious damage to eyes (Cate-
gory 1)

A single hazard category is provided in Table A.3.1, for substan-
ces that have the potential to seriously damage the eyes. Category 1,
irreversible effects on the eye, includes the criteria listed below.
These observations include animals with grade 4 cornea lesions and
other severe reactions (e.g. destruction of cornea) observed at any
time during the test, as well as persistent corneal opacity, discolor-
ation of the cornea by a dye substance, adhesion, pannus, and inter-
ference with the function of the iris or other effects that impair
sight. In this context, persistent lesions are considered those which
are not fully reversible within an observation period of normally 21
days. Category 1 also contains substances fulfilling the criteria of
corneal opacity ≥ 3 and/or iritis ˃ 1.5 detected in a Draize eye test
with rabbits, because severe lesions like these usually do not reverse
within a 21-day observation period.

Table A.3.1: Irreversible eye effects
A substance is classified as Serious Eye Damage Cate-
gory 1 (irreversible effects on the eye) when it produ-
ces:
(a) at least in one tested animal, effects on the cornea, iris
or conjunctiva that are not expected to reverse or have
not fully reversed within an observation period of nor-
mally 21 days; and/or
(b) at least in 2 of 3 tested animals, a positive response
of:
 (i) corneal opacity ≥ 3; and/or
 (ii) iritis ˃ 1.5;
calculated as the mean scores following grading at 24, 48
and 72 hours after instillation of the substance.

A.3.2.2 Reversible effects on the eye (Category 2)
A single category is provided in Table A.3.2 for substances that

have the potential to induce reversible eye irritation.
Table A.3.2: Reversible eye effects

A substance is classified as Eye irritant Category 2A
(irritating to eyes) when it produces in at least in 2 of 3
tested animals a positive response of:
 (i) corneal opacity ≥ 1; and/or
 (ii) iritis ≥ 1; and/or
 (iii) conjunctival redness ≥ 2; and/or
 (iv) conjunctival edema (chemosis) ≥ 2
calculated as the mean scores following grading at 24, 48
and 72 hours after instillation of the substance, and
which fully reverses within an observation period of nor-
mally 21 days.
An eye irritant is considered mildly irritating to eyes
(Category 2B) when the effects listed above are fully re-
versible within 7 days of observation.
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A.3.2.3 For those chemicals where there is pronounced variability
among animal responses, this information may be taken into account in
determining the classification.
A.3.3 Classification Criteria for Substances Using Other Data Elements
A.3.3.1 Existing human and animal data should be the first line of
analysis, as they give information directly relevant to effects on the
eye. Possible skin corrosion shall be evaluated prior to consideration
of serious eye damage/eye irritation in order to avoid testing for lo-
cal effects on eyes with skin corrosive substances. In vitro alterna-
tives that have been scientifically validated and accepted shall be
used to make classification decisions. Likewise, pH extremes like ≤ 2
and ≥ 11.5, may indicate serious eye damage, especially when associ-
ated with significant buffering capacity. Generally, such substances
are expected to produce significant effects on the eyes. In the ab-
sence of any other information, a mixture/substance is considered to
cause serious eye damage (Eye Category 1) if it has a pH ≤ 2
or ≥ 11.5. However, if consideration of acid/alkaline reserve suggests
the substance may not have the potential to cause serious eye damage
despite the low or high pH value, then further evaluation may be nec-
essary. In some cases enough information may be available from struc-
turally related compounds to make classification decisions.
A.3.3.2 A tiered approach to the evaluation of initial information
shall be used where applicable, recognizing that all elements may not
be relevant in certain cases (Figure A.3.1).
A.3.3.3 The tiered approach explains how to organize existing informa-
tion on a substance and to make a weight-of-evidence decision, where
appropriate, about hazard assessment and hazard classification.
A.3.3.4 All the above information that is available on a substance
shall be evaluated. Although information might be gained from the
evaluation of single parameters within a tier, consideration should be
given to the totality of existing information and making an overall
weight of evidence determination. This is especially true when there
is conflict in information available on some parameters.
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Figure A.3.1 Evaluation strategy for serious eye damage and eye irri-
tation

(See also Figure A.2.1)

 

Notes to Figure A.3.1:
1 Evidence of existing human or animal data may be derived from

single or repeated exposure(s) in occupational, consumer, transporta-
tion, or emergency response scenarios; from ethically-conducted human
clinical studies; or from purposely-generated data from animal studies
conducted according to scientifically validated test methods. At
present, there are no internationally accepted test methods for human
skin or eye irritation testing.

2 Classify in the appropriate harmonized category, as shown in
Tables A.3.1 and A.3.2.

3 Pre-existing animal data should be carefully reviewed to deter-
mine if sufficient skin or eye corrosion/irritation evidence is avail-
able through other, similar information.
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4 Evidence from studies using scientifically validated protocols
with isolated human/animal tissues or other, non-tissue-based, though
scientifically validated, protocols should be assessed. Examples of,
scientifically validated test methods for identifying eye corrosives
and severe irritants (i.e., Serious Eye Damage) include OECD TG 437
(Bovine Corneal Opacity and Permeability (BCOP)) and TG 438 (Isolated
Chicken Eye). Positive test results from a scientifically validated in
vitro test for skin corrosion would likely also lead to a conclusion
to classify as causing Serious Eye Damage.

5 Measurement of pH alone may be adequate, but assessment of acid
or alkali reserve (buffering capacity) would be preferable.

6 All information that is available on a chemical should be con-
sidered and an overall determination made on the total weight of evi-
dence. This is especially true when there is conflict in information
available on some parameters. The weight of evidence including infor-
mation on skin irritation could lead to classification of eye irrita-
tion. It is recognized that not all skin irritants are eye irritants
as well. Professional judgment should be exercised in making such a
determination.
A.3.4 Classification criteria for mixtures
A.3.4.1 Classification of mixtures when data are available for the
complete mixture
A.3.4.1.1 The mixture will be classified using the criteria for sub-
stances
A.3.4.1.2 Unlike other hazard classes, there are alternative tests
available for skin corrosivity of certain types of chemicals that can
give an accurate result for classification purposes, as well as being
simple and relatively inexpensive to perform. When considering testing
of the mixture, chemical manufacturers are encouraged to use a tiered
weight of evidence strategy as included in the criteria for classifi-
cation of substances for skin corrosion and serious eye damage and eye
irritation to help ensure an accurate classification, as well as avoid
unnecessary animal testing. In the absence of any other information, a
mixture is considered to cause serious eye damage (Eye Category 1) if
it has a pH ≤ 2 or ≥ 11.5. However, if consideration of acid/alkaline
reserve suggests the substance or mixture may not have the potential
to cause serious eye damage despite the low or high pH value, then
further evaluation may be necessary.
A.3.4.2 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.3.4.2.1 Where the mixture itself has not been tested to determine
its skin corrosivity or potential to cause serious eye damage or eye
irritation, but there are sufficient data on both the individual in-
gredients and similar tested mixtures to adequately characterize the
hazards of the mixture, these data will be used in accordance with the
following bridging principles, as found in paragraph A.0.5 of this Ap-
pendix: Dilution, Batching, Concentration of mixtures, Interpolation
within one toxicity category, Substantially similar mixtures, and Aer-
osols.
A.3.4.3 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.3.4.3.1 For purposes of classifying the eye corrosion/irritation
hazards of mixtures in the tiered approach:
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The "relevant ingredients" of a mixture are those which are
present in concentrations ((˃)) ≥ 1% (weight/weight for solids, liq-
uids, dusts, mists and vapors and volume/volume for gases.) If the
classifier has reason to suspect that an ingredient present at a con-
centration < 1% will affect classification of the mixture for eye cor-
rosion/irritation, that ingredient shall also be considered relevant.
A.3.4.3.2 In general, the approach to classification of mixtures as
seriously damaging to the eye or eye irritant when data are available
on the ingredients, but not on the mixture as a whole, is based on the
theory of additivity, such that each corrosive or irritant ingredient
contributes to the overall irritant or corrosive properties of the
mixture in proportion to its potency and concentration. A weighting
factor of 10 is used for corrosive ingredients when they are present
at a concentration below the concentration limit for classification
with Category 1, but are at a concentration that will contribute to
the classification of the mixture as an irritant. The mixture is clas-
sified as seriously damaging to the eye or eye irritant when the sum
of the concentrations of such ingredients exceeds a threshold cut-off
value/concentration limit.
A.3.4.3.3 Table A.3.3 provides the cut-off value/concentration limits
to be used to determine if the mixture should be classified as seri-
ously damaging to the eye or an eye irritant.
A.3.4.3.4 Particular care must be taken when classifying certain types
of chemicals such as acids and bases, inorganic salts, aldehydes, phe-
nols, and surfactants. The approach explained in A.3.4.3.1 and A.
3.4.3.2 might not work given that many of such substances are corro-
sive or irritant at concentrations < 1%. For mixtures containing
strong acids or bases, the pH should be used as classification crite-
ria (See A.3.4.1) since pH will be a better indicator of serious eye
damage than the concentration limits of Table A.3.3. A mixture con-
taining corrosive or irritant ingredients that cannot be classified
based on the additivity approach applied in Table A.3.3 due to chemi-
cal characteristics that make this approach unworkable, should be
classified as Eye Category 1 if it contains ≥ 1% of a corrosive ingre-
dient and as Eye Category 2 when it contains ≥ 3% of an irritant in-
gredient. Classification of mixtures with ingredients for which the
approach in Table A.3.3 does not apply is summarized in Table A.3.4.
A.3.4.3.5 On occasion, reliable data may show that the reversible/
irreversible eye effects of an ingredient will not be evident when
present at a level above the generic cut-off values/concentration lim-
its mentioned in Tables A.3.3 and A.3.4. In these cases the mixture
could be classified according to those data (See also A.0.4.3 Use of
cut-off values/concentration limits"). On occasion, when it is expec-
ted that the skin corrosion/irritation or the reversible/irreversible
eye effects of an ingredient will not be evident when present at a
level above the generic concentration/cut-off levels mentioned in Ta-
bles A.3.3 and A.3.4, testing of the mixture may be considered. In
those cases, the tiered weight of evidence strategy should be applied
as referred to in section A.3.3, Figure A.3.1 and explained in detail
in this chapter.
A.3.4.3.6 If there are data showing that (an) ingredient(s) may be
corrosive or irritant at a concentration of < 1% (corrosive) or < 3%
(irritant), the mixture should be classified accordingly (See also
paragraph A.0.4.3, Use of cut-off values/concentration limits).
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Table A.3.3: Concentration of ingredients of a mixture classified as
Skin Category 1 and/or

Eye Category 1 or 2 that would trigger classification of the mixtures
as hazardous to the eye

 
Concentration triggering

classification of a mixture as:
Sum of ingredients

classified as:
Irreversible
eye effects

Reversible eye
effects

 Category 1 Category 2
Eye or Skin Catego-
ry 1

≥ 3% ≥ 1% but < 3%

Eye Category 2  ≥ 10%
(10 x Eye Category
1) + Eye Category 2

 ≥ 10%

Skin Category
1 + Eye Category 1

≥ 3% ≥ 1% but < 3%

10 x (Skin Category
1 + Eye Category
1) + Eye Category 2

 ≥ 10%

Note: A mixture may be classified as Eye Category 2B in cases
when all relevant ingredients are classified as Eye Category 2B.
Table A.3.4: Concentration of ingredients of a mixture for which the
additivity approach does not apply, that would trigger classification

of the mixture as hazardous to the eye

Ingredient
Concentra-

tion

Mixture
classified
as: Eye

Acid with pH ≤ 2 ≥ 1% Category 1
Base with pH ≥ 11.5 ≥ 1% Category 1
Other corrosive (Cate-
gory 1) ingredients for
which additivity does
not apply

≥ 1% Category 1

Other irritant (Catego-
ry 2) ingredients for
which additivity does
not apply, including
acids and bases

≥ 3% Category 2

A.4 RESPIRATORY OR SKIN SENSITIZATION

A.4.1 Definitions and general considerations
A.4.1.1 Respiratory sensitizer means a chemical that will lead to hy-
persensitivity of the airways following inhalation of the chemical.

Skin sensitizer means a chemical that will lead to an allergic
response following skin contact.
A.4.1.2 For the purpose of this chapter, sensitization includes two
phases: the first phase is induction of specialized immunological mem-
ory in an individual by exposure to an allergen. The second phase is
elicitation, i.e., production of a cell-mediated or antibody-mediated
allergic response by exposure of a sensitized individual to an aller-
gen.
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A.4.1.3 For respiratory sensitization, the pattern of induction fol-
lowed by elicitation phases is shared in common with skin sensitiza-
tion. For skin sensitization, an induction phase is required in which
the immune system learns to react; clinical symptoms can then arise
when subsequent exposure is sufficient to elicit a visible skin reac-
tion (elicitation phase). As a consequence, predictive tests usually
follow this pattern in which there is an induction phase, the response
to which is measured by a standardized elicitation phase, typically
involving a patch test. The local lymph node assay is the exception,
directly measuring the induction response. Evidence of skin sensitiza-
tion in humans normally is assessed by a diagnostic patch test.
A.4.1.4 Usually, for both skin and respiratory sensitization, lower
levels are necessary for elicitation than are required for induction.
A.4.1.5 The hazard class "respiratory or skin sensitization" is dif-
ferentiated into:

(a) Respiratory sensitization; and
(b) Skin sensitization

A.4.2 Classification criteria for substances
A.4.2.1 Respiratory sensitizers
A.4.2.1.1 Hazard categories
A.4.2.1.1.1 Effects seen in either humans or animals will normally
justify classification in a weight of evidence approach for respirato-
ry sensitizers. Substances may be allocated to one of the two sub-cat-
egories 1A or 1B using a weight of evidence approach in accordance
with the criteria given in Table A.4.1 and on the basis of reliable
and good quality evidence from human cases or epidemiological studies
and/or observations from appropriate studies in experimental animals.
A.4.2.1.1.2 Where data are not sufficient for sub-categorization, res-
piratory sensitizers shall be classified in Category 1.
Table A.4.1: Hazard category and sub-categories for respiratory sensi-

tizers
Category 1: Respiratory sensitizer

 A substance is classified as a respi-
ratory sensitizer

 (a) if there is evidence in humans
that the substance can lead to spe-
cific respiratory hypersensitivity
and/or

 (b) if there are positive results from
an appropriate animal test.

Sub-category 1A: Substances showing a high frequen-
cy of occurrence in humans; or a
probability of occurrence of a high
sensitization rate in humans based
on animal or other tests.1 Severity
of reaction may also be considered.

Sub-category 1B: Substances showing a low to mod-
erate frequency of occurrence in hu-
mans; or a probability of occurrence
of a low to moderate sensitization
rate in humans based on animal or
other tests.1 Severity of reaction
may also be considered.
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A.4.2.1.2 Human evidence
A.4.2.1.2.1 Evidence that a substance can lead to specific respiratory
hypersensitivity will normally be based on human experience. In this
context, hypersensitivity is normally seen as asthma, but other hyper-
sensitivity reactions such as rhinitis/conjunctivitis and alveolitis
are also considered. The condition will have the clinical character of
an allergic reaction. However, immunological mechanisms do not have to
be demonstrated.
A.4.2.1.2.2 When considering the human evidence, it is necessary that
in addition to the evidence from the cases, the following be taken in-
to account:

(a) the size of the population exposed;
(b) the extent of exposure.

A.4.2.1.2.3 The evidence referred to above could be:
(a) clinical history and data from appropriate lung function

tests related to exposure to the substance, confirmed by other suppor-
tive evidence which may include:

(i) in vivo immunological test (e.g., skin prick test);
(ii) in vitro immunological test (e.g., serological analysis);
(iii) studies that may indicate other specific hypersensitivity

reactions where immunological mechanisms of action have not been pro-
ven, e.g., repeated low-level irritation, pharmacologically mediated
effects;

(iv) a chemical structure related to substances known to cause
respiratory hypersensitivity;

(b) data from positive bronchial challenge tests with the sub-
stance conducted according to accepted guidelines for the determina-
tion of a specific hypersensitivity reaction.
A.4.2.1.2.4 Clinical history should include both medical and occupa-
tional history to determine a relationship between exposure to a spe-
cific substance and development of respiratory hypersensitivity. Rele-
vant information includes aggravating factors both in the home and
workplace, the onset and progress of the disease, family history and
medical history of the patient in question. The medical history should
also include a note of other allergic or airway disorders from child-
hood and smoking history.
A.4.2.1.2.5 The results of positive bronchial challenge tests are con-
sidered to provide sufficient evidence for classification on their
own. It is, however, recognized that in practice many of the examina-
tions listed above will already have been carried out.
A.4.2.1.3 Animal studies
A.4.2.1.3.1 Data from appropriate animal studies which may be indica-
tive of the potential of a substance to cause sensitization by inhala-
tion in humans may include:

(a) measurements of Immunoglobulin E (IgE) and other specific im-
munological parameters, for example in mice

(b) specific pulmonary responses in guinea pigs.
A.4.2.2 Skin sensitizers
A.4.2.2.1 Hazard categories
A.4.2.2.1.1 Effects seen in either humans or animals will normally
justify classification in a weight of evidence approach for skin sen-
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sitizers. Substances may be allocated to one of the two sub-categories
1A or 1B using a weight of evidence approach in accordance with the
criteria given in Table A.4.2 and on the basis of reliable and good
quality evidence from human cases or epidemiological studies and/or
observations from appropriate studies in experimental animals accord-
ing to the guidance values provided in A.4.2.2.2.1 and A.4.2.2.3.2 for
sub-category 1A and in A.4.2.2.2.2 and A.4.2.2.3.3 for sub-category
1B.
A.4.2.2.1.2 Where data are not sufficient for sub-categorization, skin
sensitizers shall be classified in Category 1.
Table A.4.2: Hazard category and sub-categories for skin sensitizers

Category 1: Skin sensitizer
 A substance is classified as a skin

sensitizer
 (a) if there is evidence in humans

that the substance can lead to sensi-
tization by skin contact in a sub-
stantial number of persons, or

 (b) if there are positive results from
an appropriate animal test.

Sub-category 1A: Substances showing a high frequen-
cy of occurrence in humans and/or a
high potency in animals can be pre-
sumed to have the potential to pro-
duce significant sensitization in hu-
mans. Severity of reaction may also
be considered.

Sub-category 1B: Substances showing a low to mod-
erate frequency of occurrence in hu-
mans and/or a low to moderate po-
tency in animals can be presumed
to have the potential to produce
sensitization in humans. Severity of
reaction may also be considered.

A.4.2.2.2 Human evidence
A.4.2.2.2.1 Human evidence for sub-category 1A may include:

(a) positive responses at ≤ 500 µg/cm2 (Human Repeat Insult Patch
Test (HRIPT), Human Maximization Test (HMT) - induction threshold);

(b) diagnostic patch test data where there is a relatively high
and substantial incidence of reactions in a defined population in re-
lation to relatively low exposure;

(c) other epidemiological evidence where there is a relatively
high and substantial incidence of allergic contact dermatitis in rela-
tion to relatively low exposure.
A.4.2.2.2.2 Human evidence for sub-category 1B may include:

(a) positive responses at ˃ 500 µg/cm2 (HRIPT, HMT - induction
threshold);

(b) diagnostic patch test data where there is a relatively low
but substantial incidence of reactions in a defined population in re-
lation to relatively high exposure;

(c) other epidemiological evidence where there is a relatively
low but substantial incidence of allergic contact dermatitis in rela-
tion to relatively high exposure.
A.4.2.2.3 Animal studies
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A.4.2.2.3.1 For Category 1, when an adjuvant type test method for skin
sensitization is used, a response of at least 30% of the animals is
considered as positive. For a non-adjuvant Guinea pig test method a
response of at least 15% of the animals is considered positive. For
Category 1, a stimulation index of three or more is considered a posi-
tive response in the local lymph node assay.
A.4.2.2.3.2 Animal test results for sub-category 1A can include data
with values indicated in Table A.4.3 below:

Table A.4.3: Animal test results for sub-category 1A
Assay Criteria

Local lymph
node assay

EC3 value ≤ 2%

Guinea pig maxi-
mization test

≥ 30% responding at ≤ 0.1% intra-
dermal induction dose or

 ≥ 60% responding at ˃ 0.1% to ≤
1% intradermal induction dose

Buehler assay ≥ 15% responding at ≤ 0.2% topical
induction dose or

 ≥ 60% responding at ˃ 0.2% to ≤
20% topical induction dose

Note: EC3 refers to the estimated concentration of test chemical
required to induce a stimulation index of 3 in the local lymph node
assay.
A.4.2.2.3.3 Animal test results for sub-category 1B can include data
with values indicated in Table A.4.4 below:

Table A.4.4: Animal test results for sub-category 1B
Assay Criteria
Local lymph node assay EC3 value ˃ 2%
Guinea pig maximization
test

≥ 30% to < 60% respond-
ing at ˃ 0.1% to ≤ 1% in-
tradermal induction dose
or

 ≥ 30% responding at ˃ 1%
intradermal induction dose

Buehler assay ≥ 15% to < 60% respond-
ing at ˃ 0.2% to ≤ 20%
topical induction dose or

 ≥ 15% responding at ˃
20% topical induction
dose

Note: EC3 refers to the estimated concentration of test chemical
required to induce a stimulation index of 3 in the local lymph node
assay.
A.4.2.2.4 Specific considerations
A.4.2.2.4.1 For classification of a substance, evidence shall include
one or more of the following using a weight of evidence approach:

(a) Positive data from patch testing, normally obtained in more
than one dermatology clinic;

(b) Epidemiological studies showing allergic contact dermatitis
caused by the substance. Situations in which a high proportion of
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those exposed exhibit characteristic symptoms are to be looked at with
special concern, even if the number of cases is small;

(c) Positive data from appropriate animal studies;
(d) Positive data from experimental studies in man (See paragraph

A.0.2.6 of this Appendix);
(e) Well documented episodes of allergic contact dermatitis, nor-

mally obtained in more than one dermatology clinic;
(f) Severity of reaction.

A.4.2.2.4.2 Evidence from animal studies is usually much more reliable
than evidence from human exposure. However, in cases where evidence is
available from both sources, and there is conflict between the re-
sults, the quality and reliability of the evidence from both sources
must be assessed in order to resolve the question of classification on
a case-by-case basis. Normally, human data are not generated in con-
trolled experiments with volunteers for the purpose of hazard classi-
fication but rather as part of risk assessment to confirm lack of ef-
fects seen in animal tests. Consequently, positive human data on skin
sensitization are usually derived from case-control or other, less de-
fined studies. Evaluation of human data must, therefore, be carried
out with caution as the frequency of cases reflect, in addition to the
inherent properties of the substances, factors such as the exposure
situation, bioavailability, individual predisposition and preventive
measures taken. Negative human data should not normally be used to
negate positive results from animal studies. For both animal and human
data, consideration should be given to the impact of vehicle.
A.4.2.2.4.3 If none of the above-mentioned conditions are met, the
substance need not be classified as a skin sensitizer. However, a com-
bination of two or more indicators of skin sensitization, as listed
below, may alter the decision. This shall be considered on a case-by-
case basis.

(a) Isolated episodes of allergic contact dermatitis;
(b) Epidemiological studies of limited power, e.g., where chance,

bias or confounders have not been ruled out fully with reasonable con-
fidence;

(c) Data from animal tests, performed according to existing
guidelines, which do not meet the criteria for a positive result de-
scribed in A.4.2.2.3, but which are sufficiently close to the limit to
be considered significant;

(d) Positive data from non-standard methods;
(e) Positive results from close structural analogues.

A.4.2.2.4.4 Immunological contact urticaria
A.4.2.2.4.4.1 Substances meeting the criteria for classification as
respiratory sensitizers may, in addition, cause immunological contact
urticaria. Consideration shall be given to classifying these substan-
ces as skin sensitizers.
A.4.2.2.4.4.2 Substances which cause immunological contact urticaria
without meeting the criteria for respiratory sensitizers shall be con-
sidered for classification as skin sensitizers.
A.4.2.2.4.4.3 There is no recognized animal model available to identi-
fy substances which cause immunological contact urticaria. Therefore,
classification will normally be based on human evidence, similar to
that for skin sensitization.
A.4.3 Classification criteria for mixtures
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A.4.3.1 Classification of mixtures when data are available for the
complete mixture

When reliable and good quality evidence, as described in the cri-
teria for substances, from human experience or appropriate studies in
experimental animals, is available for the mixture, then the mixture
shall be classified by weight of evidence evaluation of these data.
Care must be exercised in evaluating data on mixtures that the dose
used does not render the results inconclusive.
A.4.3.2 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.4.3.2.1 Where the mixture itself has not been tested to determine
its sensitizing properties, but there are sufficient data on both the
individual ingredients and similar tested mixtures to adequately char-
acterize the hazards of the mixture, these data will be used in ac-
cordance with the following agreed bridging principles as found in
paragraph A.0.5 of this Appendix: Dilution, Batching, Concentration of
mixtures, Interpolation, Substantially similar mixtures, and Aerosols.
A.4.3.3 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture

The mixture shall be classified as a respiratory or skin sensi-
tizer when at least one ingredient has been classified as a respirato-
ry or skin sensitizer and is present at or above the appropriate cut-
off value/concentration limit for the specific endpoint as shown in
Table A.4.5.
Table A.4.5: Cut-off values/concentration limits of ingredients of a
mixture classified as either respiratory sensitizers or skin sensitiz-

ers that would trigger classification of the mixture

 
Cut-off values/concentration limits triggering classification of a

mixture as:
 Respiratory Sensitizer Skin Sensitizer
 Category 1 Category 1

Ingredient classified as: Solid/Liquid Gas All physical states
Respiratory Sensitizer Category 1 ≥ 0.1% ≥ 0.1%  
Respiratory Sensitizer Sub-category 1A ≥ 0.1% ≥ 0.1%  
Respiratory Sensitizer Sub-category 1B ≥ 0.1% ≥ 0.2%  
Skin Sensitizer Category 1   ≥ 0.1%
Skin Sensitizer Sub-category 1A   ≥ 0.1%
Skin Sensitizer Sub-category 1B   ≥ 1.0%

A.5 GERM CELL MUTAGENICITY

A.5.1 Definitions and general considerations
A.5.1.1 A mutation is defined as a permanent change in the amount or
structure of the genetic material in a cell. The term mutation applies
both to heritable genetic changes that may be manifested at the pheno-
typic level and to the underlying DNA modifications when known (in-
cluding, for example, specific base pair changes and chromosomal
translocations). The term mutagenic and mutagen will be used for
agents giving rise to an increased occurrence of mutations in popula-
tions of cells and/or organisms.
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A.5.1.2 The more general terms genotoxic and genotoxicity apply to
agents or processes which alter the structure, information content, or
segregation of DNA, including those which cause DNA damage by inter-
fering with normal replication processes, or which in a non-physiolog-
ical manner (temporarily) alter its replication. Genotoxicity test re-
sults are usually taken as indicators for mutagenic effects.
A.5.1.3 This hazard class is primarily concerned with chemicals that
may cause mutations in the germ cells of humans that can be transmit-
ted to the progeny. However, mutagenicity/genotoxicity tests in vitro
and in mammalian somatic cells in vivo are also considered in classi-
fying substances and mixtures within this hazard class.
A.5.2 Classification criteria for substances
A.5.2.1 The classification system provides for two different catego-
ries of germ cell mutagens to accommodate the weight of evidence
available. The two-category system is described in the Figure A.5.1.

Figure A.5.1: Hazard categories for germ cell mutagens
CATEGORY 1: Substances known to induce heritable mutations or to be regarded as if they induce heritable mutations in the germ cells

of humans
Category 1A: Substances known to induce heritable mutations in germ cells of humans

Positive evidence from human epidemiological studies.
Category 1B: Substances which should be regarded as if they induce heritable mutations in the germ cells of humans
 (a) Positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
 (b) Positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in combination with some evidence that the sub-

stance has potential to cause mutations to germ cells. This supporting evidence may, for example, be derived from mutagenicity/
genotoxicity tests in germ cells in vivo, or by demonstrating the ability of the substance or its metabolite(s) to interact with the
genetic material of germ cells; or

 (c) Positive results from tests showing mutagenic effects in the germ cells of humans, without demonstration of transmission to
progeny; for example, an increase in the frequency of aneuploidy in sperm cells of exposed people.

CATEGORY 2: Substances which cause concern for humans owing to the possibility that they may induce heritable mutations in the
germ cells of humans

 Positive evidence obtained from experiments in mammals and/or in some cases from in vitro experiments, obtained from:
 (a) Somatic cell mutagenicity tests in vivo, in mammals; or
 (b) Other in vivo somatic cell genotoxicity tests which are supported by positive results from in vitro mutagenicity assays.
 Note: Substances which are positive in in vitro mammalian mutagenicity assays, and which also show chemical structure activity

relationship to known germ cell mutagens, should be considered for classification as Category 2 mutagens.

A.5.2.2 Specific considerations for classification of substances as
germ cell mutagens:
A.5.2.2.1 To arrive at a classification, test results are considered
from experiments determining mutagenic and/or genotoxic effects in
germ and/or somatic cells of exposed animals. Mutagenic and/or geno-
toxic effects determined in in vitro tests shall also be considered.
A.5.2.2.2 The system is hazard based, classifying chemicals on the ba-
sis of their intrinsic ability to induce mutations in germ cells. The
scheme is, therefore, not meant for the (quantitative) risk assessment
of chemical substances.
A.5.2.2.3 Classification for heritable effects in human germ cells is
made on the basis of scientifically validated tests. Evaluation of the
test results shall be done using expert judgment and all the available
evidence shall be weighed for classification.
A.5.2.2.4 The classification of substances shall be based on the total
weight of evidence available, using expert judgment. In those instan-
ces where a single well-conducted test is used for classification, it
shall provide clear and unambiguously positive results. The relevance
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of the route of exposure used in the study of the substance compared
to the route of human exposure should also be taken into account.
A.5.3 Classification criteria for mixtures
A.5.3.1 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.5.3.1.1 Classification of mixtures shall be based on the available
test data for the individual ingredients of the mixture using cut-off
values/concentration limits for the ingredients classified as germ
cell mutagens.
A.5.3.1.2 The mixture will be classified as a mutagen when at least
one ingredient has been classified as a Category 1A, Category 1B or
Category 2 mutagen and is present at or above the appropriate cut-off
value/concentration limit as shown in Table A.5.1 below for Category 1
and 2 respectively.
Table A.5.1: Cut-off values/concentration limits of ingredients of a
mixture classified as germ cell mutagens that would trigger classifi-

cation of the mixture

 

Cut-off/concentration limits
triggering classification of a

mixture as:
Ingredient

classified as:
Category 1
mutagen

Category 2
mutagen

Category 1 A/B
mutagen

≥ 0.1% -

Category 2 mutagen - ≥ 1.0%

Note: The cut-off values/concentration limits in the table above
apply to solids and liquids (w/w units) as well as gases (v/v units).
A.5.3.2 Classification of mixtures when data are available for the
mixture itself

The classification may be modified on a case-by-case basis based
on the available test data for the mixture as a whole. In such cases,
the test results for the mixture as a whole must be shown to be con-
clusive taking into account dose and other factors such as duration,
observations and analysis (e.g. statistical analysis, test sensitivi-
ty) of germ cell mutagenicity test systems.
A.5.3.3 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.5.3.3.1 Where the mixture itself has not been tested to determine
its germ cell mutagenicity hazard, but there are sufficient data on
both the individual ingredients and similar tested mixtures to ade-
quately characterize the hazards of the mixture, these data will be
used in accordance with the following bridging principles as found in
paragraph A.0.5 of this Appendix: Dilution, Batching, and Substantial-
ly similar mixtures.
A.5.4 Examples of scientifically validated test methods:
A.5.4.1 Examples of in vivo heritable germ cell mutagenicity tests
are:

(a) Rodent dominant lethal mutation test (OECD 478)
(b) Mouse heritable translocation assay (OECD 485)
(c) Mouse specific locus test
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A.5.4.2 Examples of in vivo somatic cell mutagenicity tests are:
(a) Mammalian bone marrow chromosome aberration test (OECD 475)
(b) Mouse spot test (OECD 484)
(c) Mammalian erythrocyte micronucleus test (OECD 474)

A.5.4.3 Examples of mutagenicity/genotoxicity tests in germ cells are:
(a) Mutagenicity tests:
(i) Mammalian spermatogonial chromosome aberration test (OECD

483)
(ii) Spermatid micronucleus assay
(b) Genotoxicity tests:
(i) Sister chromatid exchange analysis in spermatogonia
(ii) Unscheduled DNA synthesis test (UDS) in testicular cells

A.5.4.4 Examples of genotoxicity tests in somatic cells are:
(a) Liver Unscheduled DNA Synthesis (UDS) in vivo (OECD 486)
(b) Mammalian bone marrow Sister Chromatid Exchanges (SCE)

A.5.4.5 Examples of in vitro mutagenicity tests are:
(a) In vitro mammalian chromosome aberration test (OECD 473)
(b) In vitro mammalian cell gene mutation test (OECD 476)
(c) Bacterial reverse mutation tests (OECD 471)

A.5.4.6 As new, scientifically validated tests arise, these may also
be used in the total weight of evidence to be considered.
A.6 CARCINOGENICITY

A.6.1 Definitions
Carcinogen means a substance or a mixture of substances which in-

duce cancer or increase its incidence. Substances and mixtures which
have induced benign and malignant tumors in well-performed experimen-
tal studies on animals are considered also to be presumed or suspected
human carcinogens unless there is strong evidence that the mechanism
of tumor formation is not relevant for humans.

Classification of a substance or mixture as posing a carcinogenic
hazard is based on its inherent properties and does not provide infor-
mation on the level of the human cancer risk which the use of the sub-
stance or mixture may represent.
A.6.2 Classification criteria for substances
A.6.2.1 For the purpose of classification for carcinogenicity, sub-
stances are allocated to one of two categories based on strength of
evidence and additional weight of evidence considerations. In certain
instances, route-specific classification may be warranted.

Figure A.6.1: Hazard categories for carcinogens
CATEGORY 1: Known or presumed human carcinogens
 The classification of a substance as a Category 1 carcinogen is done on the basis of epidemiological

and/or animal data. This classification is further distinguished on the basis of whether the evidence for
classification is largely from human data (Category 1A) or from animal data (Category 1B):

Category 1A: Known to have carcinogenic potential for humans. Classification in this category is largely based
on human evidence.

Category 1B: Presumed to have carcinogenic potential for humans. Classification in this category is largely
based on animal evidence.

 The classification of a substance in Category 1A and 1B is based on strength of evidence together with
weight of evidence considerations (See paragraph A.6.2.5). Such evidence may be derived from:

 - human studies that establish a causal relationship between human exposure to a substance and the
development of cancer (known human carcinogen); or
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 - animal experiments for which there is sufficient evidence to demonstrate animal carcinogenicity (pre-
sumed human carcinogen).

 In addition, on a case by case basis, scientific judgment may warrant a decision of presumed human
carcinogenicity derived from studies showing limited evidence of carcinogenicity in humans together
with limited evidence of carcinogenicity in experimental animals.

Category 2: Suspected human carcinogens
 The classification of a substance in Category 2 is done on the basis of evidence obtained from human

and/or animal studies, but which is not sufficiently convincing to place the substance in Category 1A or
B. This classification is based on strength of evidence together with weight of evidence considerations
(See paragraph A.6.2.5). Such evidence may be from either limited evidence of carcinogenicity in hu-
man studies or from limited evidence of carcinogenicity in animal studies.

Other
considerations:

Where the weight of evidence for the carcinogenicity of a substance does not meet the above criteria,
any positive study conducted in accordance with established scientific principles, and which reports
statistically significant findings regarding the carcinogenic potential of the substance, must be noted on
the safety data sheet.

A.6.2.2 Classification as a carcinogen is made on the basis of evi-
dence from reliable and acceptable methods, and is intended to be used
for substances which have an intrinsic property to produce such toxic
effects. The evaluations are to be based on all existing data, peer-
reviewed published studies and additional data accepted by regulatory
agencies.
A.6.2.3 Carcinogen classification is a one-step, criterion-based proc-
ess that involves two interrelated determinations: evaluations of
strength of evidence and consideration of all other relevant informa-
tion to place substances with human cancer potential into hazard cate-
gories.
A.6.2.4 Strength of evidence involves the enumeration of tumors in hu-
man and animal studies and determination of their level of statistical
significance. Sufficient human evidence demonstrates causality between
human exposure and the development of cancer, whereas sufficient evi-
dence in animals shows a causal relationship between the agent and an
increased incidence of tumors. Limited evidence in humans is demon-
strated by a positive association between exposure and cancer, but a
causal relationship cannot be stated. Limited evidence in animals is
provided when data suggest a carcinogenic effect, but are less than
sufficient. (Guidance on consideration of important factors in the
classification of carcinogenicity and a more detailed description of
the terms "limited" and "sufficient" have been developed by the Inter-
national Agency for Research on Cancer (IARC) and are provided in non-
mandatory Appendix F.)
A.6.2.5 Weight of evidence: Beyond the determination of the strength
of evidence for carcinogenicity, a number of other factors should be
considered that influence the overall likelihood that an agent may
pose a carcinogenic hazard in humans. The full list of factors that
influence this determination is very lengthy, but some of the impor-
tant ones are considered here.
A.6.2.5.1 These factors can be viewed as either increasing or decreas-
ing the level of concern for human carcinogenicity. The relative em-
phasis accorded to each factor depends upon the amount and coherence
of evidence bearing on each. Generally there is a requirement for more
complete information to decrease than to increase the level of con-
cern. Additional considerations should be used in evaluating the tumor
findings and the other factors in a case-by-case manner.
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A.6.2.5.2 Some important factors which may be taken into considera-
tion, when assessing the overall level of concern are:

(a) Tumor type and background incidence;
(b) Multisite responses;
(c) Progression of lesions to malignancy;
(d) Reduced tumor latency;
Additional factors which may increase or decrease the level of

concern include:
(e) Whether responses are in single or both sexes;
(f) Whether responses are in a single species or several species;
(g) Structural similarity or not to a substance(s) for which

there is good evidence of carcinogenicity;
(h) Routes of exposure;
(i) Comparison of absorption, distribution, metabolism and excre-

tion between test animals and humans;
(j) The possibility of a confounding effect of excessive toxicity

at test doses; and,
(k) Mode of action and its relevance for humans, such as mutage-

nicity, cytotoxicity with growth stimulation, mitogenesis, immunosup-
pression.

Mutagenicity: It is recognized that genetic events are central in
the overall process of cancer development. Therefore evidence of muta-
genic activity in vivo may indicate that a substance has a potential
for carcinogenic effects.
A.6.2.5.3 A substance that has not been tested for carcinogenicity may
in certain instances be classified in Category 1A, Category 1B, or
Category 2 based on tumor data from a structural analogue together
with substantial support from consideration of other important factors
such as formation of common significant metabolites, e.g., for benzi-
dine congener dyes.
A.6.2.5.4 The classification should also take into consideration
whether or not the substance is absorbed by a given route(s); or
whether there are only local tumors at the site of administration for
the tested route(s), and adequate testing by other major route(s) show
lack of carcinogenicity.
A.6.2.5.5 It is important that whatever is known of the physico-chemi-
cal, toxicokinetic and toxicodynamic properties of the substances, as
well as any available relevant information on chemical analogues,
i.e., structure activity relationship, is taken into consideration
when undertaking classification.
A.6.3 Classification criteria for mixtures
A.6.3.1 The mixture shall be classified as a carcinogen when at least
one ingredient has been classified as a Category 1 or Category 2 car-
cinogen and is present at or above the appropriate cut-off value/
concentration limit as shown in Table A.6.1.
Table A.6.1: Cut-off values/concentration limits of ingredients of a
mixture classified as carcinogen that would trigger classification of

the mixture
Ingredient

classified as:
Category 1
carcinogen

Category 2
carcinogen

Category 1 carci-
nogen

≥ 0.1%  
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Ingredient
classified as:

Category 1
carcinogen

Category 2
carcinogen

Category 2 carci-
nogen

 ≥ 0.1% (note 1)

Note: If a Category 2 carcinogen ingredient is present in the
mixture at a concentration between 0.1% and 1%, information is re-
quired on the SDS for a product. However, a label warning is optional.
If a Category 2 carcinogen ingredient is present in the mixture at a
concentration of ≥ 1%, both an SDS and a label is required and the in-
formation must be included on each.
A.6.3.2 Classification of mixtures when data are available for the
complete mixture

A mixture may be classified based on the available test data for
the mixture as a whole. In such cases, the test results for the mix-
ture as a whole must be shown to be conclusive taking into account
dose and other factors such as duration, observations and analysis
(e.g., statistical analysis, test sensitivity) of carcinogenicity test
systems.
A.6.3.3 Classification of mixtures when data are not available for the
complete mixture: bridging principles

Where the mixture itself has not been tested to determine its
carcinogenic hazard, but there are sufficient data on both the indi-
vidual ingredients and similar tested mixtures to adequately charac-
terize the hazards of the mixture, these data will be used in accord-
ance with the following bridging principles as found in paragraph A.
0.5 of this Appendix: Dilution; Batching; and Substantially similar
mixtures.
A.6.4 Classification of carcinogenicity
A.6.4.1 Chemical manufacturers, importers and employers evaluating
chemicals may treat the following sources as establishing that a sub-
stance is a carcinogen or potential carcinogen for hazard communica-
tion purposes in lieu of applying the criteria described herein:
A.6.4.1.1 National Toxicology Program (NTP), "Report on Carcinogens"
(latest edition);
A.6.4.1.2 International Agency for Research on Cancer (IARC) "Mono-
graphs on the Evaluation of Carcinogenic Risks to Humans" (latest edi-
tions)
A.6.4.2 Where OSHA has included cancer as a health hazard to be con-
sidered by classifiers for a chemical covered by 29 CFR part 1910,
Subpart Z, Toxic and Hazardous Substances, chemical manufacturers, im-
porters, and employers shall classify the chemical as a carcinogen.
A.7 REPRODUCTIVE TOXICITY

A.7.1 Definitions and general considerations
A.7.1.1 Reproductive toxicity includes adverse effects on sexual func-
tion and fertility in adult males and females, as well as adverse ef-
fects on development of the offspring. Some reproductive toxic effects
cannot be clearly assigned to either impairment of sexual function and
fertility or to developmental toxicity. Nonetheless, chemicals with
these effects shall be classified as reproductive toxicants.
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For classification purposes, the known induction of genetically
based inheritable effects in the offspring is addressed in Germ cell
mutagenicity (See A.5).
A.7.1.2 Adverse effects on sexual function and fertility means any ef-
fect of chemicals that interferes with reproductive ability or sexual
capacity. This includes, but is not limited to, alterations to the fe-
male and male reproductive system, adverse effects on onset of puber-
ty, gamete production and transport, reproductive cycle normality,
sexual behaviour, fertility, parturition, pregnancy outcomes, prema-
ture reproductive senescence, or modifications in other functions that
are dependent on the integrity of the reproductive systems.
A.7.1.3 Adverse effects on development of the offspring means any ef-
fect of chemicals which interferes with normal development of the con-
ceptus either before or after birth, which is induced during pregnancy
or results from parental exposure. These effects can be manifested at
any point in the life span of the organism. The major manifestations
of developmental toxicity include death of the developing organism,
structural abnormality, altered growth and functional deficiency.
A.7.1.4 Adverse effects on or via lactation are also included in re-
productive toxicity, but for classification purposes, such effects are
treated separately (See A.7.2.1).
A.7.2 Classification criteria for substances
A.7.2.1 For the purpose of classification for reproductive toxicity,
substances shall be classified in one of two categories in accordance
with Figure A.7.1(a). Effects on sexual function and fertility, and on
development, shall be considered. In addition, effects on or via lac-
tation shall be classified in a separate hazard category in accordance
with Figure A.7.1(b).

Figure A.7.1(a): Hazard categories for reproductive toxicants
CATEGORY 1: Known or presumed human reproductive toxicant
 Substance shall be classified in Category 1 for reproductive toxicity when they are known to have pro-

duced an adverse effect on sexual function and fertility or on development in humans or when there is
evidence from animal studies, possibly supplemented with other information, to provide a strong pre-
sumption that the substance has the capacity to interfere with reproduction in humans. The classifica-
tion of a substance is further distinguished on the basis of whether the evidence for classification is
primarily from human data (Category 1A) or from animal data (Category 1B).

Category 1A: Known human reproductive toxicant
 The classification of a substance in this category is largely based on evidence from humans.
Category 1B: Presumed human reproductive toxicant
 The classification of a substance in this category is largely based on evidence from experimental ani-

mals. Data from animal studies shall provide sufficient evidence of an adverse effect on sexual function
and fertility or on development in the absence of other toxic effects, or if occurring together with other
toxic effects the adverse effect on reproduction is considered not to be a secondary non-specific conse-
quence of other toxic effects. However, when there is mechanistic information that raises doubt about
the relevance of the effect for humans, classification in Category 2 may be more appropriate.

Category 2: Suspected human reproductive toxicant
 Substances shall be classified in Category 2 for reproductive toxicity when there is some evidence from

humans or experimental animals, possibly supplemented with other information, of an adverse effect
on sexual function and fertility, or on development, in the absence of other toxic effects, or if occurring
together with other toxic effects the adverse effect on reproduction is considered not to be a secondary
non-specific consequence of the other toxic effects, and where the evidence is not sufficiently convinc-
ing to place the substance in Category 1. For instance, deficiencies in the study may make the quality of
evidence less convincing, and in view of this, Category 2 would be the more appropriate classification.
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Figure A.7.1(b): Hazard category for effects on or via lactation
EFFECTS ON OR VIA LACTATION
Effects on or via lactation shall be classified in a separate single category. Chemicals that are absorbed by women and have been shown to interfere with
lactation or that may be present (including metabolites) in breast milk in amounts sufficient to cause concern for the health of a breastfed child, shall be
classified to indicate this property hazardous to breastfed babies. This classification shall be assigned on the basis of:
 (a) absorption, metabolism, distribution and excretion studies that indicate the likelihood the substance would be present in potentially toxic levels in

breast milk; and/or
 (b) results of one or two generation studies in animals which provide clear evidence of adverse effect in the offspring due to transfer in the milk or

adverse effect on the quality of the milk; and/or
 (c) human evidence indicating a hazard to babies during the lactation period.

A.7.2.2 Basis of classification
A.7.2.2.1 Classification is made on the basis of the criteria, out-
lined above, an assessment of the total weight of evidence, and the
use of expert judgment. Classification as a reproductive toxicant is
intended to be used for substances which have an intrinsic, specific
property to produce an adverse effect on reproduction and substances
should not be so classified if such an effect is produced solely as a
non-specific secondary consequence of other toxic effects.
A.7.2.2.2 In the evaluation of toxic effects on the developing off-
spring, it is important to consider the possible influence of maternal
toxicity.
A.7.2.2.3 For human evidence to provide the primary basis for a Cate-
gory 1A classification there must be reliable evidence of an adverse
effect on reproduction in humans. Evidence used for classification
shall be from well conducted epidemiological studies, if available,
which include the use of appropriate controls, balanced assessment,
and due consideration of bias or confounding factors. Less rigorous
data from studies in humans may be sufficient for a Category 1A clas-
sification if supplemented with adequate data from studies in experi-
mental animals, but classification in Category 1B may also be consid-
ered.
A.7.2.3 Weight of evidence
A.7.2.3.1 Classification as a reproductive toxicant is made on the ba-
sis of an assessment of the total weight of evidence using expert
judgment. This means that all available information that bears on the
determination of reproductive toxicity is considered together. Inclu-
ded is information such as epidemiological studies and case reports in
humans and specific reproduction studies along with sub-chronic,
chronic and special study results in animals that provide relevant in-
formation regarding toxicity to reproductive and related endocrine or-
gans. Evaluation of substances chemically related to the material un-
der study may also be included, particularly when information on the
material is scarce. The weight given to the available evidence will be
influenced by factors such as the quality of the studies, consistency
of results, nature and severity of effects, level of statistical sig-
nificance for intergroup differences, number of endpoints affected,
relevance of route of administration to humans and freedom from bias.
Both positive and negative results are considered together in a weight
of evidence determination. However, a single, positive study performed
according to good scientific principles and with statistically or bio-
logically significant positive results may justify classification (See
also A.7.2.2.3).
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A.7.2.3.2 Toxicokinetic studies in animals and humans, site of action
and mechanism or mode of action study results may provide relevant in-
formation, which could reduce or increase concerns about the hazard to
human health. If it is conclusively demonstrated that the clearly
identified mechanism or mode of action has no relevance for humans or
when the toxicokinetic differences are so marked that it is certain
that the hazardous property will not be expressed in humans then a
chemical which produces an adverse effect on reproduction in experi-
mental animals should not be classified.
A.7.2.3.3 In some reproductive toxicity studies in experimental ani-
mals the only effects recorded may be considered of low or minimal
toxicological significance and classification may not necessarily be
the outcome. These effects include, for example, small changes in se-
men parameters or in the incidence of spontaneous defects in the fe-
tus, small changes in the proportions of common fetal variants such as
are observed in skeletal examinations, or in fetal weights, or small
differences in postnatal developmental assessments.
A.7.2.3.4 Data from animal studies shall provide sufficient evidence
of specific reproductive toxicity in the absence of other systemic
toxic effects. However, if developmental toxicity occurs together with
other toxic effects in the dam (mother), the potential influence of
the generalized adverse effects should be assessed to the extent pos-
sible. The preferred approach is to consider adverse effects in the
embryo/fetus first, and then evaluate maternal toxicity, along with
any other factors which are likely to have influenced these effects,
as part of the weight of evidence. In general, developmental effects
that are observed at maternally toxic doses should not be automatical-
ly discounted. Discounting developmental effects that are observed at
maternally toxic doses can only be done on a case-by-case basis when a
causal relationship is established or refuted.
A.7.2.3.5 If appropriate information is available it is important to
try to determine whether developmental toxicity is due to a specific
maternally mediated mechanism or to a non-specific secondary mecha-
nism, like maternal stress and the disruption of homeostasis. General-
ly, the presence of maternal toxicity should not be used to negate
findings of embryo/fetal effects, unless it can be clearly demonstra-
ted that the effects are secondary non-specific effects. This is espe-
cially the case when the effects in the offspring are significant,
e.g., irreversible effects such as structural malformations. In some
situations it is reasonable to assume that reproductive toxicity is
due to a secondary consequence of maternal toxicity and discount the
effects, for example if the chemical is so toxic that dams fail to
thrive and there is severe inanition; they are incapable of nursing
pups; or they are prostrate or dying.
A.7.2.4 Maternal toxicity
A.7.2.4.1 Development of the offspring throughout gestation and during
the early postnatal stages can be influenced by toxic effects in the
mother either through non-specific mechanisms related to stress and
the disruption of maternal homeostasis, or by specific maternally-
mediated mechanisms. So, in the interpretation of the developmental
outcome to decide classification for developmental effects it is im-
portant to consider the possible influence of maternal toxicity. This
is a complex issue because of uncertainties surrounding the relation-
ship between maternal toxicity and developmental outcome. Expert judg-
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ment and a weight of evidence approach, using all available studies,
shall be used to determine the degree of influence to be attributed to
maternal toxicity when interpreting the criteria for classification
for developmental effects. The adverse effects in the embryo/fetus
shall be first considered, and then maternal toxicity, along with any
other factors which are likely to have influenced these effects, as
weight of evidence, to help reach a conclusion about classification.
A.7.2.4.2 Based on pragmatic observation, it is believed that maternal
toxicity may, depending on severity, influence development via non-
specific secondary mechanisms, producing effects such as depressed fe-
tal weight, retarded ossification, and possibly resorptions and cer-
tain malformations in some strains of certain species. However, the
limited numbers of studies which have investigated the relationship
between developmental effects and general maternal toxicity have
failed to demonstrate a consistent, reproducible relationship across
species. Developmental effects which occur even in the presence of ma-
ternal toxicity are considered to be evidence of developmental toxici-
ty, unless it can be unequivocally demonstrated on a case by case ba-
sis that the developmental effects are secondary to maternal toxicity.
Moreover, classification shall be considered where there is a signifi-
cant toxic effect in the offspring, e.g., irreversible effects such as
structural malformations, embryo/fetal lethality, or significant post-
natal functional deficiencies.
A.7.2.4.3 Classification shall not automatically be discounted for
chemicals that produce developmental toxicity only in association with
maternal toxicity, even if a specific maternally-mediated mechanism
has been demonstrated. In such a case, classification in Category 2
may be considered more appropriate than Category 1. However, when a
chemical is so toxic that maternal death or severe inanition results,
or the dams (mothers) are prostrate and incapable of nursing the pups,
it is reasonable to assume that developmental toxicity is produced
solely as a secondary consequence of maternal toxicity and discount
the developmental effects. Classification is not necessarily the out-
come in the case of minor developmental changes, e.g., a small reduc-
tion in fetal/pup body weight or retardation of ossification when seen
in association with maternal toxicity.
A.7.2.4.4 Some of the endpoints used to assess maternal toxicity are
provided below. Data on these endpoints, if available, shall be evalu-
ated in light of their statistical or biological significance and
dose-response relationship.

(a) Maternal mortality: An increased incidence of mortality among
the treated dams over the controls shall be considered evidence of ma-
ternal toxicity if the increase occurs in a dose-related manner and
can be attributed to the systemic toxicity of the test material. Ma-
ternal mortality greater than 10% is considered excessive and the data
for that dose level shall not normally be considered to need further
evaluation.

(b) Mating index (Number of animals with seminal plugs or sperm/
Number of mated x 100)

(c) Fertility index (Number of animals with implants/Number of
matings x 100)

(d) Gestation length (If allowed to deliver
(e) Body weight and body weight change: Consideration of the ma-

ternal body weight change and/or adjusted (corrected) maternal body
weight shall be included in the evaluation of maternal toxicity when-
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ever such data are available. The calculation of an adjusted (correc-
ted) mean maternal body weight change, which is the difference between
the initial and terminal body weight minus the gravid uterine weight
(or alternatively, the sum of the weights of the fetuses), may indi-
cate whether the effect is maternal or intrauterine. In rabbits, the
body weight gain may not be a useful indicator of maternal toxicity
because of normal fluctuations in body weight during pregnancy.

(f) Food and water consumption (if relevant): The observation of
a significant decrease in the average food or water consumption in
treated dams (mothers) compared to the control group may be useful in
evaluating maternal toxicity, particularly when the test material is
administered in the diet or drinking water. Changes in food or water
consumption must be evaluated in conjunction with maternal body
weights when determining if the effects noted are reflective of mater-
nal toxicity or more simply, unpalatability of the test material in
feed or water.

(g) Clinical evaluations (including clinical signs, markers, and
hematology and clinical chemistry studies): The observation of in-
creased incidence of significant clinical signs of toxicity in treated
dams (mothers) relative to the control group is useful in evaluating
maternal toxicity. If this is to be used as the basis for the assess-
ment of maternal toxicity, the types, incidence, degree and duration
of clinical signs shall be reported in the study. Clinical signs of
maternal intoxication include, but are not limited to: coma, prostra-
tion, hyperactivity, loss of righting reflex, ataxia, or labored
breathing.

(h) Post-mortem data: Increased incidence and/or severity of
post-mortem findings may be indicative of maternal toxicity. This can
include gross or microscopic pathological findings or organ weight da-
ta, including absolute organ weight, organ to body weight ratio, or
organ to brain weight ratio. When supported by findings of adverse
histopathological effects in the affected organ(s), the observation of
a significant change in the average weight of suspected target or-
gan(s) of treated dams (mothers), compared to those in the control
group, may be considered evidence of maternal toxicity.
A.7.2.5 Animal and experimental data
A.7.2.5.1 A number of scientifically validated test methods are avail-
able, including methods for developmental toxicity testing (e.g., OECD
Test Guideline 414, ICH Guideline S5A, 1993), methods for peri- and
post-natal toxicity testing (e.g., ICH S5B, 1995), and methods for one
or two-generation toxicity testing (e.g., OECD Test Guidelines 415,
416)
A.7.2.5.2 Results obtained from screening tests (e.g., OECD Guidelines
421 - Reproduction/ Developmental Toxicity Screening Test, and 422 -
Combined Repeated Dose Toxicity Study with Reproduction/Development
Toxicity Screening Test) can also be used to justify classification,
although the quality of this evidence is less reliable than that ob-
tained through full studies.
A.7.2.5.3 Adverse effects or changes, seen in short- or long-term re-
peated dose toxicity studies, which are judged likely to impair repro-
ductive function and which occur in the absence of significant gener-
alized toxicity, may be used as a basis for classification, e.g., his-
topathological changes in the gonads.
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A.7.2.5.4 Evidence from in vitro assays, or non-mammalian tests, and
from analogous substances using structure-activity relationship (SAR),
can contribute to the procedure for classification. In all cases of
this nature, expert judgment must be used to assess the adequacy of
the data. Inadequate data shall not be used as a primary support for
classification.
A.7.2.5.5 It is preferable that animal studies are conducted using ap-
propriate routes of administration which relate to the potential route
of human exposure. However, in practice, reproductive toxicity studies
are commonly conducted using the oral route, and such studies will
normally be suitable for evaluating the hazardous properties of the
substance with respect to reproductive toxicity. However, if it can be
conclusively demonstrated that the clearly identified mechanism or
mode of action has no relevance for humans or when the toxicokinetic
differences are so marked that it is certain that the hazardous prop-
erty will not be expressed in humans then a substance which produces
an adverse effect on reproduction in experimental animals should not
be classified.
A.7.2.5.6 Studies involving routes of administration such as intrave-
nous or intraperitoneal injection, which may result in exposure of the
reproductive organs to unrealistically high levels of the test sub-
stance, or elicit local damage to the reproductive organs, e.g., by
irritation, must be interpreted with extreme caution and on their own
are not normally the basis for classification.
A.7.2.5.7 There is general agreement about the concept of a limit
dose, above which the production of an adverse effect may be consid-
ered to be outside the criteria which lead to classification. Some
test guidelines specify a limit dose, other test guidelines qualify
the limit dose with a statement that higher doses may be necessary if
anticipated human exposure is sufficiently high that an adequate mar-
gin of exposure would not be achieved. Also, due to species differen-
ces in toxicokinetics, establishing a specific limit dose may not be
adequate for situations where humans are more sensitive than the ani-
mal model.
A.7.2.5.8 In principle, adverse effects on reproduction seen only at
very high dose levels in animal studies (for example doses that induce
prostration, severe inappetence, excessive mortality) do not normally
lead to classification, unless other information is available, for ex-
ample, toxicokinetics information indicating that humans may be more
susceptible than animals, to suggest that classification is appropri-
ate.
A.7.2.5.9 However, specification of the actual "limit dose" will de-
pend upon the test method that has been employed to provide the test
results.
A.7.3 Classification criteria for mixtures
A.7.3.1 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.7.3.1.1 The mixture shall be classified as a reproductive toxicant
when at least one ingredient has been classified as a Category 1 or
Category 2 reproductive toxicant and is present at or above the appro-
priate cut-off value/concentration limit specified in Table A.7.1 for
Category 1 and 2, respectively.
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A.7.3.1.2 The mixture shall be classified for effects on or via lacta-
tion when at least one ingredient has been classified for effects on
or via lactation and is present at or above the appropriate cut-off
value/concentration limit specified in Table A.7.1 for the additional
category for effects on or via lactation.
Table A.7.1: Cut-off values/concentration limits of ingredients of a
mixture classified as reproductive toxicants or for effects on or via

lactation that trigger classification of the mixture
 Cut-off values/concentration limits triggering classification of a mixture as:

Ingredient classified as:

Category 1
reproductive

 toxicant

Category 2
reproductive

toxicant

Additional category
for effects on or

via lactation
Category 1 reproductive toxicant ≥ 0.1%   
Category 2 reproductive toxicant  ≥ 0.1%  
Additional category for effects
on or via lactation

  ≥ 0.1%

A.7.3.2 Classification of mixtures when data are available for the
complete mixture

Available test data for the mixture as a whole may be used for
classification on a case-by-case basis. In such cases, the test re-
sults for the mixture as a whole must be shown to be conclusive taking
into account dose and other factors such as duration, observations and
analysis (e.g., statistical analysis, test sensitivity) of reproduc-
tion test systems.
A.7.3.3 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.7.3.3.1 Where the mixture itself has not been tested to determine
its reproductive toxicity, but there are sufficient data on both the
individual ingredients and similar tested mixtures to adequately char-
acterize the hazards of the mixture, these data shall be used in ac-
cordance with the following bridging principles as found in paragraph
A.0.5 of this Appendix: Dilution, Batching, and Substantially similar
mixtures.
A.8 SPECIFIC TARGET ORGAN TOXICITY SINGLE EXPOSURE

A.8.1 Definitions and general considerations
A.8.1.1 Specific target organ toxicity - single exposure, (STOT-SE)
means specific, non-lethal target organ toxicity arising from a single
exposure to a chemical. All significant health effects that can impair
function, both reversible and irreversible, immediate and/or delayed
and not specifically addressed in A.1 to A.7 and A.10 of this Appendix
are included. Specific target organ toxicity following repeated expo-
sure is classified in accordance with SPECIFIC TARGET ORGAN TOXICITY - REPEATED EXPO-
SURE (A.9 of this Appendix) and is therefore not included here.
A.8.1.2 Classification identifies the chemical as being a specific
target organ toxicant and, as such, it presents a potential for ad-
verse health effects in people who are exposed to it.
A.8.1.3 The adverse health effects produced by a single exposure in-
clude consistent and identifiable toxic effects in humans; or, in ex-
perimental animals, toxicologically significant changes which have af-
fected the function or morphology of a tissue/organ, or have produced
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serious changes to the biochemistry or hematology of the organism, and
these changes are relevant for human health. Human data is the primary
source of evidence for this hazard class.
A.8.1.4 Assessment shall take into consideration not only significant
changes in a single organ or biological system but also generalized
changes of a less severe nature involving several organs.
A.8.1.5 Specific target organ toxicity can occur by any route that is
relevant for humans, i.e., principally oral, dermal or inhalation.
A.8.1.6 The classification criteria for specific organ systemic toxic-
ity single exposure are organized as criteria for substances Catego-
ries 1 and 2 (See A.8.2.1), criteria for substances Category 3 (See A.
8.2.2) and criteria for mixtures (See A.8.3). See also Figure A.8.1.
A.8.2 Classification criteria for substances
A.8.2.1 Substances of Category 1 and Category 2
A.8.2.1.1 Substances shall be classified for immediate or delayed ef-
fects separately, by the use of expert judgment on the basis of the
weight of all evidence available, including the use of recommended
guidance values (See A.8.2.1.9). Substances shall then be classified
in Category 1 or 2, depending upon the nature and severity of the ef-
fect(s) observed, in accordance with Figure A.8.1.

Figure A.8.1: Hazard categories for specific target organ toxicity
following single exposure

CATEGORY 1: Substances that have produced significant toxicity in humans, or that, on the basis of evidence
from studies in experimental animals can be presumed to have the potential to produce signifi-
cant toxicity in humans following single exposure

 Substances are classified in Category 1 for STOT-SE on the basis of:
 (a) reliable and good quality evidence from human cases or epidemiological studies; or
 (b) observations from appropriate studies in experimental animals in which significant and/or severe

toxic effects of relevance to human health were produced at generally low exposure concentrations.
Guidance dose/concentration values are provided below (See A.8.2.1.9) to be used as part of weight-of-
evidence evaluation.

CATEGORY 2: Substances that, on the basis of evidence from studies in experimental animals, can be presumed
to have the potential to be harmful to human health following single exposure

 Substances are classified in Category 2 for STOT-SE on the basis of observations from appropriate
studies in experimental animals in which significant toxic effects, of relevance to human health, were
produced at generally moderate exposure concentrations. Guidance dose/concentration values are pro-
vided below (See A.8.2.1.9) in order to help in classification

 In exceptional cases, human evidence can also be used to place a substance in Category 2 (See A.
8.2.1.6).

CATEGORY 3: Transient target organ effects
 There are target organ effects for which a substance does not meet the criteria to be classified in Cate-

gories 1 or 2 indicated above. These are effects which adversely alter human function for a short dura-
tion after exposure and from which humans may recover in a reasonable period without leaving signifi-
cant alteration of structure or function. This category only includes narcotic effects and respiratory tract
irritation. Substances are classified specifically for these effects as discussed in A.8.2.2.

Note: The primary target organ/system shall be identified where possible, and where this is not possible, the substance
shall be identified as a general toxicant. The data shall be evaluated and, where possible, shall not include secondary ef-
fects (e.g., a hepatotoxicant can produce secondary effects in the nervous or gastro-intestinal systems).

A.8.2.1.2 The relevant route(s) of exposure by which the classified
substance produces damage shall be identified.
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A.8.2.1.3 Classification is determined by expert judgment, on the ba-
sis of the weight of all evidence available including the guidance
presented below.
A.8.2.1.4 Weight of evidence of all available data, including human
incidents, epidemiology, and studies conducted in experimental animals
is used to substantiate specific target organ toxic effects that merit
classification.
A.8.2.1.5 The information required to evaluate specific target organ
toxicity comes either from single exposure in humans (e.g., exposure
at home, in the workplace or environmentally), or from studies conduc-
ted in experimental animals. The standard animal studies in rats or
mice that provide this information are acute toxicity studies which
can include clinical observations and detailed macroscopic and micro-
scopic examination to enable the toxic effects on target tissues/
organs to be identified. Results of acute toxicity studies conducted
in other species may also provide relevant information.
A.8.2.1.6 In exceptional cases, based on expert judgment, it may be
appropriate to place certain substances with human evidence of target
organ toxicity in Category 2: (a) when the weight of human evidence is
not sufficiently convincing to warrant Category 1 classification,
and/or (b) based on the nature and severity of effects. Dose/concen-
tration levels in humans shall not be considered in the classification
and any available evidence from animal studies shall be consistent
with the Category 2 classification. In other words, if there are also
animal data available on the substance that warrant Category 1 classi-
fication, the chemical shall be classified as Category 1.
A.8.2.1.7 Effects considered to support classification for Category 1
and 2
A.8.2.1.7.1 Classification is supported by evidence associating single
exposure to the substance with a consistent and identifiable toxic ef-
fect.
A.8.2.1.7.2 Evidence from human experience/incidents is usually re-
stricted to reports of adverse health consequences, often with uncer-
tainty about exposure conditions, and may not provide the scientific
detail that can be obtained from well-conducted studies in experimen-
tal animals.
A.8.2.1.7.3 Evidence from appropriate studies in experimental animals
can furnish much more detail, in the form of clinical observations,
and macroscopic and microscopic pathological examination and this can
often reveal hazards that may not be life-threatening but could indi-
cate functional impairment. Consequently all available evidence, and
evidence relevance to human health, must be taken into consideration
in the classification process. Relevant toxic effects in humans and/or
animals include, but are not limited to:

(a) Morbidity resulting from single exposure;
(b) Significant functional changes, more than transient in na-

ture, in the respiratory system, central or peripheral nervous sys-
tems, other organs or other organ systems, including signs of central
nervous system depression and effects on special senses (e.g., sight,
hearing and sense of smell);

(c) Any consistent and significant adverse change in clinical bi-
ochemistry, hematology, or urinalysis parameters;
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(d) Significant organ damage that may be noted at necropsy and/or
subsequently seen or confirmed at microscopic examination;

(e) Multi-focal or diffuse necrosis, fibrosis or granuloma forma-
tion in vital organs with regenerative capacity;

(f) Morphological changes that are potentially reversible but
provide clear evidence of marked organ dysfunction; and,

(g) Evidence of appreciable cell death (including cell degenera-
tion and reduced cell number) in vital organs incapable of regenera-
tion.
A.8.2.1.8 Effects considered not to support classification for Catego-
ry 1 and 2

Effects may be seen in humans and/or animals that do not justify
classification. Such effects include, but are not limited to:

(a) Clinical observations or small changes in bodyweight gain,
food consumption or water intake that may have some toxicological im-
portance but that do not, by themselves, indicate "significant" toxic-
ity;

(b) Small changes in clinical biochemistry, hematology or urinal-
ysis parameters and/or transient effects, when such changes or effects
are of doubtful or of minimal toxicological importance;

(c) Changes in organ weights with no evidence of organ dysfunc-
tion;

(d) Adaptive responses that are not considered toxicologically
relevant; and,

(e) Substance-induced species-specific mechanisms of toxicity,
i.e., demonstrated with reasonable certainty to be not relevant for
human health, shall not justify classification.
A.8.2.1.9 Guidance values to assist with classification based on the
results obtained from studies conducted in experimental animals for
Category 1 and 2
A.8.2.1.9.1 In order to help reach a decision about whether a sub-
stance shall be classified or not, and to what degree it shall be
classified (Category 1 vs. Category 2), dose/concentration "guidance
values" are provided for consideration of the dose/concentration which
has been shown to produce significant health effects. The principal
argument for proposing such guidance values is that all chemicals are
potentially toxic and there has to be a reasonable dose/concentration
above which a degree of toxic effect is acknowledged.
A.8.2.1.9.2 Thus, in animal studies, when significant toxic effects
are observed that indicate classification, consideration of the dose/
concentration at which these effects were seen, in relation to the
suggested guidance values, provides useful information to help assess
the need to classify (since the toxic effects are a consequence of the
hazardous property(ies) and also the dose/concentration).
A.8.2.1.9.3 The guidance value (C) ranges for single-dose exposure
which has produced a significant non-lethal toxic effect are those ap-
plicable to acute toxicity testing, as indicated in Table A.8.1.

Table A.8.1: Guidance value ranges for single-dose exposures
  Guidance value ranges for:
Route of exposure Units Category 1 Category 2 Category 3
Oral (rat) mg/kg body weight C ≤ 300 2000 ≥ C ˃ 300 Guidance values

do not applyDermal (rat or rabbit) mg/kg body weight C ≤ 1000 2000 ≥ C ˃ 1000
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Inhalation (rat) gas ppmV/4h C ≤ 2500 20,000 ≥ C ˃ 2500  
Inhalation (rat) vapor mg/l/4h C ≤ 10 20 ≥ C ˃ 10  
Inhalation (rat) dust/mist/fume mg/l/4h C ≤ 1.0 5.0 ≥ C ˃ 1.0  

A.8.2.1.9.4 The guidance values and ranges mentioned in Table A.8.1
are intended only for guidance purposes, i.e., to be used as part of
the weight of evidence approach, and to assist with decisions about
classification. They are not intended as strict demarcation values.
Guidance values are not provided for Category 3 since this classifica-
tion is primarily based on human data; animal data may be included in
the weight of evidence evaluation.
A.8.2.1.9.5 Thus, it is feasible that a specific profile of toxicity
occurs at a dose/concentration below the guidance value, e.g., < 2000
mg/kg body weight by the oral route, however the nature of the effect
may result in the decision not to classify. Conversely, a specific
profile of toxicity may be seen in animal studies occurring at above a
guidance value, e.g., ≥ 2000 mg/kg body weight by the oral route, and
in addition there is supplementary information from other sources,
e.g., other single dose studies, or human case experience, which sup-
ports a conclusion that, in view of the weight of evidence, classifi-
cation is the prudent action to take.
A.8.2.1.10 Other considerations
A.8.2.1.10.1 When a substance is characterized only by use of animal
data the classification process includes reference to dose/concentra-
tion guidance values as one of the elements that contribute to the
weight of evidence approach.
A.8.2.1.10.2 When well-substantiated human data are available showing
a specific target organ toxic effect that can be reliably attributed
to single exposure to a substance, the substance shall be classified.
Positive human data, regardless of probable dose, predominates over
animal data. Thus, if a substance is unclassified because specific
target organ toxicity observed was considered not relevant or signifi-
cant to humans, if subsequent human incident data become available
showing a specific target organ toxic effect, the substance shall be
classified.
A.8.2.1.10.3 A substance that has not been tested for specific target
organ toxicity shall, where appropriate, be classified on the basis of
data from a scientifically validated structure activity relationship
and expert judgment-based extrapolation from a structural analogue
that has previously been classified together with substantial support
from consideration of other important factors such as formation of
common significant metabolites.
A.8.2.2 Substances of Category 3
A.8.2.2.1 Criteria for respiratory tract irritation

The criteria for classifying substances as Category 3 for respi-
ratory tract irritation are:

(a) Respiratory irritant effects (characterized by localized red-
ness, edema, pruritis and/or pain) that impair function with symptoms
such as cough, pain, choking, and breathing difficulties are included.
It is recognized that this evaluation is based primarily on human da-
ta;
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(b) Subjective human observations supported by objective measure-
ments of clear respiratory tract irritation (RTI) (e.g., electrophy-
siological responses, biomarkers of inflammation in nasal or bron-
choalveolar lavage fluids);

(c) The symptoms observed in humans shall also be typical of
those that would be produced in the exposed population rather than be-
ing an isolated idiosyncratic reaction or response triggered only in
individuals with hypersensitive airways. Ambiguous reports simply of
"irritation" should be excluded as this term is commonly used to de-
scribe a wide range of sensations including those such as smell, un-
pleasant taste, a tickling sensation, and dryness, which are outside
the scope of classification for respiratory tract irritation;

(d) There are currently no scientifically validated animal tests
that deal specifically with RTI; however, useful information may be
obtained from the single and repeated inhalation toxicity tests. For
example, animal studies may provide useful information in terms of
clinical signs of toxicity (dyspnoea, rhinitis etc.) and histopatholo-
gy (e.g., hyperemia, edema, minimal inflammation, thickened mucous
layer) which are reversible and may be reflective of the characteris-
tic clinical symptoms described above. Such animal studies can be used
as part of weight of evidence evaluation; and,

(e) This special classification will occur only when more severe
organ effects including the respiratory system are not observed as
those effects would require a higher classification.
A.8.2.2.2 Criteria for narcotic effects

The criteria for classifying substances in Category 3 for narcot-
ic effects are:

(a) Central nervous system depression including narcotic effects
in humans such as drowsiness, narcosis, reduced alertness, loss of re-
flexes, lack of coordination, and vertigo are included. These effects
can also be manifested as severe headache or nausea, and can lead to
reduced judgment, dizziness, irritability, fatigue, impaired memory
function, deficits in perception and coordination, reaction time, or
sleepiness; and,

(b) Narcotic effects observed in animal studies may include leth-
argy, lack of coordination righting reflex, narcosis, and ataxia. If
these effects are not transient in nature, then they shall be consid-
ered for classification as Category 1 or 2.
A.8.3 Classification criteria for mixtures
A.8.3.1 Mixtures are classified using the same criteria as for sub-
stances, or alternatively as described below. As with substances, mix-
tures may be classified for specific target organ toxicity following
single exposure, repeated exposure, or both.
A.8.3.2 Classification of mixtures when data are available for the
complete mixture

When reliable and good quality evidence from human experience or
appropriate studies in experimental animals, as described in the cri-
teria for substances, is available for the mixture, then the mixture
shall be classified by weight of evidence evaluation of this data.
Care shall be exercised in evaluating data on mixtures, that the dose,
duration, observation or analysis, do not render the results inconclu-
sive.
A.8.3.3 Classification of mixtures when data are not available for the
complete mixture: bridging principles
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A.8.3.3.1 Where the mixture itself has not been tested to determine
its specific target organ toxicity, but there are sufficient data on
both the individual ingredients and similar tested mixtures to ade-
quately characterize the hazards of the mixture, these data shall be
used in accordance with the following bridging principles as found in
paragraph A.0.5 of this Appendix: Dilution, Batching, Concentration of
mixtures, Interpolation within one toxicity category, Substantially
similar mixtures, or Aerosols.
A.8.3.4 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.8.3.4.1 Where there is no reliable evidence or test data for the
specific mixture itself, and the bridging principles cannot be used to
enable classification, then classification of the mixture is based on
the classification of the ingredient substances. In this case, the
mixture shall be classified as a specific target organ toxicant (spe-
cific organ specified), following single exposure, repeated exposure,
or both when at least one ingredient has been classified as a Category
1 or Category 2 specific target organ toxicant and is present at or
above the appropriate cut-off value/concentration limit specified in
Table A.8.2 for Categories 1 and 2, respectively.
Table A.8.2: Cut-off values/concentration limits of ingredients of a
mixture classified as a specific target organ toxicant that would

trigger classification of the mixture as Category 1 or 2

 

Cut-off values/concentra-
tion limits triggering classi-

fication of a mixture as:
Ingredient

classified as: Category 1 Category 2
Category 1
Target organ toxicant

((≤)) ≥ 1.0%  

Category 2
Target organ toxicant

 ((≤)) ≥ 1.0%

A.8.3.4.2 These cut-off values and consequent classifications shall be
applied equally and appropriately to both single- and repeated-dose
target organ toxicants.
A.8.3.4.3 Mixtures shall be classified for either or both single and
repeated dose toxicity independently.
A.8.3.4.4 Care shall be exercised when toxicants affecting more than
one organ system are combined that the potentiation or synergistic in-
teractions are considered, because certain substances can cause target
organ toxicity at < 1% concentration when other ingredients in the
mixture are known to potentiate its toxic effect.
A.8.3.4.5 Care shall be exercised when extrapolating the toxicity of a
mixture that contains Category 3 ingredient(s). A cut-off value/
concentration limit of 20%, considered as an additive of all Category
3 ingredients for each hazard endpoint, is appropriate; however, this
cut-off value/concentration limit may be higher or lower depending on
the Category 3 ingredient(s) involved and the fact that some effects
such as respiratory tract irritation may not occur below a certain
concentration while other effects such as narcotic effects may occur
below this 20% value. Expert judgment shall be exercised. Respiratory
tract irritation and narcotic effects are to be evaluated separately
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in accordance with the criteria given in A.8.2.2. When conducting
classifications for these hazards, the contribution of each ingredient
should be considered additive, unless there is evidence that the ef-
fects are not additive.
A.9 SPECIFIC TARGET ORGAN TOXICITY REPEATED OR PROLONGED EXPOSURE

A.9.1 Definitions and general considerations
A.9.1.1 Specific target organ toxicity - repeated exposure (STOT-RE)
means specific target organ toxicity arising from repeated exposure to
a substance or mixture. All significant health effects that can impair
function, both reversible and irreversible, immediate and/or delayed
and not specifically addressed in A.1 to A.7 and A.10 of this Appendix
are included. Specific target organ toxicity following a single-event
exposure is classified in accordance with SPECIFIC TARGET ORGAN TOXICITY - SINGLE
EXPOSURE (A.8 of this Appendix) and is therefore not included here.
A.9.1.2 Classification identifies the substance or mixture as being a
specific target organ toxicant and, as such, it may present a poten-
tial for adverse health effects in people who are exposed to it.
A.9.1.3 These adverse health effects produced by repeated exposure in-
clude consistent and identifiable toxic effects in humans, or, in ex-
perimental animals, toxicologically significant changes which have af-
fected the function or morphology of a tissue/organ, or have produced
serious changes to the biochemistry or hematology of the organism and
these changes are relevant for human health. Human data will be the
primary source of evidence for this hazard class.
A.9.1.4 Assessment shall take into consideration not only significant
changes in a single organ or biological system but also generalized
changes of a less severe nature involving several organs.
A.9.1.5 Specific target organ toxicity can occur by any route that is
relevant for humans, e.g., principally oral, dermal or inhalation.
A.9.2 Classification criteria for substances
A.9.2.1 Substances shall be classified as STOT-RE by expert judgment
on the basis of the weight of all evidence available, including the
use of recommended guidance values which take into account the dura-
tion of exposure and the dose/concentration which produced the ef-
fect(s), (See A.9.2.9). Substances shall be placed in one of two cate-
gories, depending upon the nature and severity of the effect(s) ob-
served, in accordance with Figure A.9.1.

Figure A.9.1: Hazard categories for specific target organ toxicity
following repeated exposure

CATEGORY 1: Substances that have produced significant toxicity in humans, or that, on the basis of evidence
from studies in experimental animals can be presumed to have the potential to produce signifi-
cant toxicity in humans following repeated or prolonged exposure

 Substances are classified in Category 1 for specific target organ toxicity (repeated exposure) on the ba-
sis of:

 (a) reliable and good quality evidence from human cases or epidemiological studies; or,
 (b) observations from appropriate studies in experimental animals in which significant and/or severe

toxic effects, of relevance to human health, were produced at generally low exposure concentrations.
Guidance dose/concentration values are provided below (See A.9.2.9) to be used as part of weight-of-
evidence evaluation.

CATEGORY 2: Substances that, on the basis of evidence from studies in experimental animals can be presumed
to have the potential to be harmful to human health following repeated or prolonged exposure
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 Substances are classified in Category 2 for specific target organ toxicity (repeated exposure) on the ba-
sis of observations from appropriate studies in experimental animals in which significant toxic effects,
of relevance to human health, were produced at generally moderate exposure concentrations. Guidance
dose/concentration values are provided below (See A.9.2.9) in order to help in classification.

 In exceptional cases human evidence can also be used to place a substance in Category 2 (See A.9.2.6).
Note: The primary target organ/system shall be identified where possible, or the substance shall be identified as a general
toxicant. The data shall be carefully evaluated and, where possible, shall not include secondary effects (e.g., a hepatotoxi-
cant can produce secondary effects in the nervous or gastro-intestinal systems).

A.9.2.2 The relevant route of exposure by which the classified sub-
stance produces damage shall be identified.
A.9.2.3 Classification is determined by expert judgment, on the basis
of the weight of all evidence available including the guidance presen-
ted below.
A.9.2.4 Weight of evidence of all data, including human incidents, ep-
idemiology, and studies conducted in experimental animals, is used to
substantiate specific target organ toxic effects that merit classifi-
cation.
A.9.2.5 The information required to evaluate specific target organ
toxicity comes either from repeated exposure in humans, e.g., exposure
at home, in the workplace or environmentally, or from studies conduc-
ted in experimental animals. The standard animal studies in rats or
mice that provide this information are 28 day, 90 day or lifetime
studies (up to 2 years) that include hematological, clinico-chemical
and detailed macroscopic and microscopic examination to enable the
toxic effects on target tissues/organs to be identified. Data from re-
peat dose studies performed in other species may also be used. Other
long-term exposure studies, e.g., for carcinogenicity, neurotoxicity
or reproductive toxicity, may also provide evidence of specific target
organ toxicity that could be used in the assessment of classification.
A.9.2.6 In exceptional cases, based on expert judgment, it may be ap-
propriate to place certain substances with human evidence of specific
target organ toxicity in Category 2: (a) when the weight of human evi-
dence is not sufficiently convincing to warrant Category 1 classifica-
tion, and/or (b) based on the nature and severity of effects. Dose/
concentration levels in humans shall not be considered in the classi-
fication and any available evidence from animal studies shall be con-
sistent with the Category 2 classification. In other words, if there
are also animal data available on the substance that warrant Category
1 classification, the substance shall be classified as Category 1.
A.9.2.7 Effects considered to support classification
A.9.2.7.1 Classification is supported by reliable evidence associating
repeated exposure to the substance with a consistent and identifiable
toxic effect.
A.9.2.7.2 Evidence from human experience/incidents is usually restric-
ted to reports of adverse health consequences, often with uncertainty
about exposure conditions, and may not provide the scientific detail
that can be obtained from well-conducted studies in experimental ani-
mals.
A.9.2.7.3 Evidence from appropriate studies in experimental animals
can furnish much more detail, in the form of clinical observations,
hematology, clinical chemistry, macroscopic and microscopic pathologi-
cal examination and this can often reveal hazards that may not be
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life-threatening but could indicate functional impairment. Consequent-
ly all available evidence, and relevance to human health, must be tak-
en into consideration in the classification process. Relevant toxic
effects in humans and/or animals include, but are not limited to:

(a) Morbidity or death resulting from repeated or long-term expo-
sure. Morbidity or death may result from repeated exposure, even to
relatively low doses/concentrations, due to bioaccumulation of the
substance or its metabolites, or due to the overwhelming of the de-
toxification process by repeated exposure;

(b) Significant functional changes in the central or peripheral
nervous systems or other organ systems, including signs of central
nervous system depression and effects on special senses (e.g., sight,
hearing and sense of smell);

(c) Any consistent and significant adverse change in clinical bi-
ochemistry, hematology, or urinalysis parameters;

(d) Significant organ damage that may be noted at necropsy and/or
subsequently seen or confirmed at microscopic examination;

(e) Multi-focal or diffuse necrosis, fibrosis or granuloma forma-
tion in vital organs with regenerative capacity;

(f) Morphological changes that are potentially reversible but
provide clear evidence of marked organ dysfunction (e.g., severe fatty
change in the liver); and,

(g) Evidence of appreciable cell death (including cell degenera-
tion and reduced cell number) in vital organs incapable of regenera-
tion.
A.9.2.8 Effects considered not to support classification

Effects may be seen in humans and/or animals that do not justify
classification. Such effects include, but are not limited to:

(a) Clinical observations or small changes in bodyweight gain,
food consumption or water intake that may have some toxicological im-
portance but that do not, by themselves, indicate "significant" toxic-
ity;

(b) Small changes in clinical biochemistry, hematology or urinal-
ysis parameters and /or transient effects, when such changes or ef-
fects are of doubtful or of minimal toxicological importance;

(c) Changes in organ weights with no evidence of organ dysfunc-
tion;

(d) Adaptive responses that are not considered toxicologically
relevant;

(e) Substance-induced species-specific mechanisms of toxicity,
i.e., demonstrated with reasonable certainty to be not relevant for
human health, shall not justify classification.
A.9.2.9 Guidance values to assist with classification based on the re-
sults obtained from studies conducted in experimental animals
A.9.2.9.1 In studies conducted in experimental animals, reliance on
observation of effects alone, without reference to the duration of ex-
perimental exposure and dose/concentration, omits a fundamental con-
cept of toxicology, i.e., all substances are potentially toxic, and
what determines the toxicity is a function of the dose/concentration
and the duration of exposure. In most studies conducted in experimen-
tal animals the test guidelines use an upper limit dose value.
A.9.2.9.2 In order to help reach a decision about whether a substance
shall be classified or not, and to what degree it shall be classified
(Category 1 vs. Category 2), dose/concentration "guidance values" are
provided in Table A.9.1 for consideration of the dose/concentration
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which has been shown to produce significant health effects. The prin-
cipal argument for proposing such guidance values is that all chemi-
cals are potentially toxic and there has to be a reasonable dose/
concentration above which a degree of toxic effect is acknowledged.
Also, repeated-dose studies conducted in experimental animals are de-
signed to produce toxicity at the highest dose used in order to opti-
mize the test objective and so most studies will reveal some toxic ef-
fect at least at this highest dose. What is therefore to be decided is
not only what effects have been produced, but also at what dose/
concentration they were produced and how relevant is that for humans.
A.9.2.9.3 Thus, in animal studies, when significant toxic effects are
observed that indicate classification, consideration of the duration
of experimental exposure and the dose/concentration at which these ef-
fects were seen, in relation to the suggested guidance values, pro-
vides useful information to help assess the need to classify (since
the toxic effects are a consequence of the hazardous property(ies) and
also the duration of exposure and the dose/concentration).
A.9.2.9.4 The decision to classify at all can be influenced by refer-
ence to the dose/concentration guidance values at or below which a
significant toxic effect has been observed.
A.9.2.9.5 The guidance values refer to effects seen in a standard 90-
day toxicity study conducted in rats. They can be used as a basis to
extrapolate equivalent guidance values for toxicity studies of greater
or lesser duration, using dose/exposure time extrapolation similar to
Haber's rule for inhalation, which states essentially that the effec-
tive dose is directly proportional to the exposure concentration and
the duration of exposure. The assessment should be done on a case-by-
case basis; for example, for a 28-day study the guidance values below
would be increased by a factor of three.
A.9.2.9.6 Thus for Category 1 classification, significant toxic ef-
fects observed in a 90-day repeated-dose study conducted in experimen-
tal animals and seen to occur at or below the (suggested) guidance
values (C) as indicated in Table A.9.1 would justify classification:
Table A.9.1: Guidance values to assist in Category 1 classification

(applicable to a 90-day study)

Route of exposure Units
Guidance values

(dose/concentration)
Oral (rat) mg/kg body weight/day C ≤ 10
Dermal (rat or rabbit) mg/kg body weight/day C ≤ 20
Inhalation (rat) gas ppmV/6h/day C ≤ 50
Inhalation (rat) vapor mg/liter/6h/day C ≤ 0.2
Inhalation (rat) dust/mist/fume mg/liter/6h/day C ≤ 0.02

A.9.2.9.7 For Category 2 classification, significant toxic effects ob-
served in a 90-day repeated-dose study conducted in experimental ani-
mals and seen to occur within the (suggested) guidance value ranges as
indicated in Table A.9.2 would justify classification:
Table A.9.2: Guidance values to assist in Category 2 classification

(applicable to a 90-day study)

Route of exposure Units
Guidance values range

(dose/concentration)
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Oral (rat) mg/kg body weight/day 10 < C ≤ 100
Dermal (rat or rabbit) mg/kg body weight/day 20 < C ≤ 200
Inhalation (rat) gas ppmV/6h/day 50 < C ≤ 250
Inhalation (rat) vapor mg/liter/6h/day 0.2 < C ≤ 1.0
Inhalation (rat) dust/mist/fume mg/liter/6h/day 0.02 < C ≤ 0.2

A.9.2.9.8 The guidance values and ranges mentioned in A.2.9.9.6 and A.
2.9.9.7 are intended only for guidance purposes, i.e., to be used as
part of the weight of evidence approach, and to assist with decisions
about classification. They are not intended as strict demarcation val-
ues.
A.9.2.9.9 Thus, it is possible that a specific profile of toxicity oc-
curs in repeat-dose animal studies at a dose/concentration below the
guidance value, e.g., < 100 mg/kg body weight/day by the oral route,
however the nature of the effect, e.g., nephrotoxicity seen only in
male rats of a particular strain known to be susceptible to this ef-
fect, may result in the decision not to classify. Conversely, a spe-
cific profile of toxicity may be seen in animal studies occurring at
above a guidance value, e.g., ≥ 100 mg/kg body weight/day by the oral
route, and in addition there is supplementary information from other
sources, e.g., other long-term administration studies, or human case
experience, which supports a conclusion that, in view of the weight of
evidence, classification is prudent.
A.9.2.10 Other considerations
A.9.2.10.1 When a substance is characterized only by use of animal da-
ta the classification process includes reference to dose/concentration
guidance values as one of the elements that contribute to the weight
of evidence approach.
A.9.2.10.2 When well-substantiated human data are available showing a
specific target organ toxic effect that can be reliably attributed to
repeated or prolonged exposure to a substance, the substance shall be
classified. Positive human data, regardless of probable dose, predomi-
nates over animal data. Thus, if a substance is unclassified because
no specific target organ toxicity was seen at or below the dose/
concentration guidance value for animal testing, if subsequent human
incident data become available showing a specific target organ toxic
effect, the substance shall be classified.
A.9.2.10.3 A substance that has not been tested for specific target
organ toxicity may in certain instances, where appropriate, be classi-
fied on the basis of data from a scientifically validated structure
activity relationship and expert judgment-based extrapolation from a
structural analogue that has previously been classified together with
substantial support from consideration of other important factors such
as formation of common significant metabolites.
A.9.3 Classification criteria for mixtures
A.9.3.1 Mixtures are classified using the same criteria as for sub-
stances, or alternatively as described below. As with substances, mix-
tures may be classified for specific target organ toxicity following
single exposure, repeated exposure, or both.
A.9.3.2 Classification of mixtures when data are available for the
complete mixture
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When reliable and good quality evidence from human experience or
appropriate studies in experimental animals, as described in the cri-
teria for substances, is available for the mixture, then the mixture
shall be classified by weight of evidence evaluation of these data.
Care shall be exercised in evaluating data on mixtures, that the dose,
duration, observation or analysis, do not render the results inconclu-
sive.
A.9.3.3 Classification of mixtures when data are not available for the
complete mixture: bridging principles
A.9.3.3.1 Where the mixture itself has not been tested to determine
its specific target organ toxicity, but there are sufficient data on
both the individual ingredients and similar tested mixtures to ade-
quately characterize the hazards of the mixture, these data shall be
used in accordance with the following bridging principles as found in
paragraph A.0.5 of this Appendix: Dilution; Batching; Concentration of
mixtures; Interpolation within one toxicity category; Substantially
similar mixtures; and Aerosols.
A.9.3.4 Classification of mixtures when data are available for all in-
gredients or only for some ingredients of the mixture
A.9.3.4.1 Where there is no reliable evidence or test data for the
specific mixture itself, and the bridging principles cannot be used to
enable classification, then classification of the mixture is based on
the classification of the ingredient substances. In this case, the
mixture shall be classified as a specific target organ toxicant (spe-
cific organ specified), following single exposure, repeated exposure,
or both when at least one ingredient has been classified as a Category
1 or Category 2 specific target organ toxicant and is present at or
above the appropriate cut-off value/concentration limit specified in
Table A.9.3 for Category 1 and 2 respectively.
Table A.9.3: Cut-off value/concentration limits of ingredients of a
mixture classified as a specific target organ toxicant that would

trigger classification of the mixture as Category 1 or 2

 

Cut-off values/concentra-
tion limits triggering classi-

fication of a mixture as:
Ingredient

classified as: Category 1 Category 2
Category 1
Target organ toxicant

≥ 1.0%  

Category 2
Target organ toxicant

 ≥ 1.0%

A.9.3.4.2 These cut-off values and consequent classifications shall be
applied equally and appropriately to both single- and repeated-dose
target organ toxicants.
A.9.3.4.3 Mixtures shall be classified for either or both single- and
repeated-dose toxicity independently.
A.9.3.4.4 Care shall be exercised when toxicants affecting more than
one organ system are combined that the potentiation or synergistic in-
teractions are considered, because certain substances can cause spe-
cific target organ toxicity at < 1% concentration when other ingredi-
ents in the mixture are known to potentiate its toxic effect.
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A.10 ASPIRATION HAZARD

A.10.1 Definitions and general and specific considerations
A.10.1.1 Aspiration means the entry of a liquid or solid chemical di-
rectly through the oral or nasal cavity, or indirectly from vomiting,
into the trachea and lower respiratory system.
A.10.1.2 Aspiration toxicity includes severe acute effects such as
chemical pneumonia, varying degrees of pulmonary injury or death fol-
lowing aspiration.
A.10.1.3 Aspiration is initiated at the moment of inspiration, in the
time required to take one breath, as the causative material lodges at
the crossroad of the upper respiratory and digestive tracts in the
laryngopharyngeal region.
A.10.1.4 Aspiration of a substance or mixture can occur as it is vomi-
ted following ingestion. This may have consequences for labeling, par-
ticularly where, due to acute toxicity, a recommendation may be con-
sidered to induce vomiting after ingestion. However, if the substance/
mixture also presents an aspiration toxicity hazard, the recommenda-
tion to induce vomiting may need to be modified.
A.10.1.5 Specific considerations
A.10.1.5.1 The classification criteria refer to kinematic viscosity.
The following provides the conversion between dynamic and kinematic
viscosity:

 
A.10.1.5 Specific Considerations
A.10.1.5.2 Although the definition of aspiration in A.10.1.1 includes
the entry of solids into the respiratory system, classification ac-
cording to (b) in table A.10.1 for Category 1 is intended to apply to
liquid substances and mixtures only.
A.10.1.5.3 Classification of aerosol/mist products

Aerosol and mist products are usually dispensed in containers
such as self-pressurized containers, trigger and pump sprayers. Clas-
sification for these products shall be considered if their use may
form a pool of product in the mouth, which then may be aspirated. If
the mist or aerosol from a pressurized container is fine, a pool may
not be formed. On the other hand, if a pressurized container dispenses
product in a stream, a pool may be formed that may then be aspirated.
Usually, the mist produced by trigger and pump sprayers is coarse and
therefore, a pool may be formed that then may be aspirated. When the
pump mechanism may be removed and contents are available to be swal-
lowed then the classification of the products should be considered.
A.10.2 Classification criteria for substances
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Table A.10.1: Criteria for aspiration toxicity
Category Criteria

Category 1: Chemicals
known to cause human as-
piration toxicity hazards or
to be regarded as if they
cause human aspiration
toxicity hazard

A substance shall be clas-
sified in Category 1:
(a) If reliable and good
quality human evidence
indicates that it causes as-
piration toxicity (See
note); or

 (b) If it is a hydrocarbon
and has a kinematic vis-
cosity ≤20.5 mm2/s, meas-
ured at 40°C.

Note: Examples of substances included in Category 1 are certain
hydrocarbons, turpentine and pine oil.
A.10.3 Classification criteria for mixtures
A.10.3.1 Classification when data are available for the complete mix-
ture

A mixture shall be classified in Category 1 based on reliable and
good quality human evidence.
A.10.3.2 Classification of mixtures when data are not available for
the complete mixture: bridging principles
A.10.3.2.1 Where the mixture itself has not been tested to determine
its aspiration toxicity, but there are sufficient data on both the in-
dividual ingredients and similar tested mixtures to adequately charac-
terize the hazard of the mixture, these data shall be used in accord-
ance with the following bridging principles as found in paragraph A.
0.5 of this Appendix: Dilution; Batching; Concentration of mixtures;
Interpolation within one toxicity category; and Substantially similar
mixtures. For application of the dilution bridging principle, the con-
centration of aspiration toxicants shall not be less than 10%.
A.10.3.3 Classification of mixtures when data are available for all
ingredients or only for some ingredients of the mixture
A.10.3.3.1 A mixture which contains ≥ 10% of an ingredient or ingredi-
ents classified in Category 1, and has a kinematic viscosity ≤ 20.5
mm2/s, measured at 40˚C, shall be classified in Category 1.
A.10.3.3.2 In the case of a mixture which separates into two or more
distinct layers, one of which contains ≥ 10% of an ingredient or in-
gredients classified in Category 1 and has a kinematic viscosity ≤
20.5 mm2/s, measured at 40˚C, then the entire mixture shall be classi-
fied in Category 1.
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AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14024 Appendix B—Physical hazard criteria.
B.1 EXPLOSIVES

B.1.1 Definitions and general considerations.
B.1.1.1 An explosive chemical is a solid or liquid chemical which is
in itself capable by chemical reaction of producing gas at such a tem-
perature and pressure and at such a speed as to cause damage to the
surroundings. Pyrotechnic chemicals are included even when they do not
evolve gases.

A pyrotechnic chemical is a chemical designed to produce an ef-
fect by heat, light, sound, gas or smoke or a combination of these as
the result of non-detonative self-sustaining exothermic chemical reac-
tions.

An explosive item is an item containing one or more explosive
chemicals.

A pyrotechnic item is an item containing one or more pyrotechnic
chemicals.

An unstable explosive is an explosive which is thermally unstable
and/or too sensitive for normal handling, transport, or use.

An intentional explosive is a chemical or item which is manufac-
tured with a view to produce a practical explosive or pyrotechnic ef-
fect.
B.1.1.2 The class of explosives comprises:

(a) Explosive chemicals;
(b) Explosive items, except devices containing explosive chemi-

cals in such quantity or of such a character that their inadvertent or
accidental ignition or initiation must not cause any effect external
to the device either by projection, fire, smoke, heat or loud noise;
and

(c) Chemicals and items not included under (a) and (b) above
which are manufactured with the view to producing a practical explo-
sive or pyrotechnic effect.
B.1.2 Classification criteria

Chemicals and items of this class must be classified as unstable
explosives or must be assigned to one of the following six divisions
depending on the type of hazard they present:

(a) Division 1.1 - Chemicals and items which have a mass explo-
sion hazard (a mass explosion is one which affects almost the entire
quantity present virtually instantaneously);

(b) Division 1.2 - Chemicals and items which have a projection
hazard but not a mass explosion hazard;

(c) Division 1.3 - Chemicals and items which have a fire hazard
and either a minor blast hazard or a minor projection hazard or both,
but not a mass explosion hazard:

(i) Combustion of which gives rise to considerable radiant heat;
or

(ii) Which burn one after another, producing minor blast or pro-
jection effects or both;

(d) Division 1.4 - Chemicals and items which present no signifi-
cant hazard: chemicals and items which present only a small hazard in
the event of ignition or initiation. The effects are largely confined
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to the package and no projection of fragments of appreciable size or
range is to be expected. An external fire must not cause virtually in-
stantaneous explosion of almost the entire contents of the package;

(e) Division 1.5 - Very insensitive chemicals which have a mass
explosion hazard: chemicals which have a mass explosion hazard but are
so insensitive that there is very little probability of initiation or
of transition from burning to detonation under normal conditions;

(f) Division 1.6 - Extremely insensitive items which do not have
a mass explosion hazard: Items which contain only extremely insensi-
tive detonating chemicals and which demonstrate a negligible probabil-
ity of accidental initiation or propagation.
B.1.3 Additional classification considerations
B.1.3.1 Explosives must be classified as unstable explosives or must
be assigned to one of the six divisions identified in B.1.2 in accord-
ance with the three step procedure in Part I of the UN ST/SG/AC.10/
Rev. 4, The UN Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, Fourth Revised Edition, 2003. The first
step is to ascertain whether the substance or mixture has explosive
effects (Test Series 1). The second step is the acceptance procedure
(Test Series 2 to 4) and the third step is the assignment to a hazard
division (Test Series 5 to 7). The assessment whether a candidate for
"ammonium nitrate emulsion or suspension or gel, intermediate for
blasting explosives (ANE)" is insensitive enough for inclusion as an
oxidizing liquid (See B.13) or an oxidizing solid (See B.14) is deter-
mined by Test Series 8 tests.

NOTE: Classification of solid chemicals must be based on tests per-
formed on the chemical as presented. If, for example, for the purposes
of supply or transport, the same chemical is to be presented in a
physical form different from that which was tested and which is con-
sidered likely to materially alter its performance in a classification
test, classification must be based on testing of the chemical in the
new form
B.1.3.2 Explosive properties are associated with the presence of cer-
tain chemical groups in a molecule which can react to produce very
rapid increases in temperature or pressure. The screening procedure in
B.1.3.1 is aimed at identifying the presence of such reactive groups
and the potential for rapid energy release. If the screening procedure
identifies the chemical as a potential explosive, the acceptance pro-
cedure (See section 10.3 of the UN ST/SG/AC.10 (incorporated by refer-
ence; See §1910.6)) is necessary for classification.

NOTE: Neither a Series 1 type (a) propagation of detonation test
nor a Series 2 type (a) test of sensitivity to detonative shock is
necessary if the exothermic decomposition energy of organic materials
is less than 800 J/g.
B.1.3.3 If a mixture contains any known explosives, the acceptance
procedure is necessary for classification.
B.1.3.4 A chemical is not classified as explosive if:

(a) There are no chemical groups associated with explosive prop-
erties present in the molecule. Examples of groups which may indicate
explosive properties are given in Table A6.1 in Appendix 6 of the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport of Danger-
ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003;
or
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(b) The substance contains chemical groups associated with explo-
sive properties which include oxygen and the calculated oxygen balance
is less than -200.

The oxygen balance is calculated for the chemical reaction:
CxHyOz + [x + (y/4)-(z/2)]O2 → x.CO2 + (y/2)H2O

using the formula: oxygen balance = -1600[2x + (y/2)-z]/molecular
weight; or

(c) The organic substance or a homogenous mixture of organic sub-
stances contains chemical groups associated with explosive properties
but the exothermic decomposition energy is less than 500 J/g and the
onset of exothermic decomposition is below 500˚C (932˚F). The exother-
mic decomposition energy may be determined using a suitable calorimet-
ric technique; or

(d) For mixtures of inorganic oxidizing substances with organic
material(s), the concentration of the inorganic oxidizing substance
is:

(i) less than 15%, by mass, if the oxidizing substance is as-
signed to Category 1 or 2;

(ii) less than 30%, by mass, if the oxidizing substance is as-
signed to Category 3.
B.2 FLAMMABLE GASES

B.2.1 Definition
Flammable gas means a gas having a flammable range with air at

20˚C (68˚F) and a standard pressure of 101.3 kPa (14.7 psi).
B.2.2 Classification criteria

A flammable gas must be classified in one of the two categories
for this class in accordance with Table B.2.1:

TABLE B.2.1—CRITERIA FOR FLAMMABLE GASES

Category Criteria
1 Gases, which at 20˚C (68˚F) and a standard

pressure of 101.3 kPa (14.7 psi):
(a) are ignitable when in a mixture of 13%
or less by volume in air; or
(b) have a flammable range with air of at
least 12 percentage points regardless of the
lower flammable limit.

2 Gases, other than those of Category 1,
which, at 20˚C (68˚F) and a standard pres-
sure of 101.3 kPa (14.7 psi), have a flam-
mable range while mixed in air.

NOTE: Aerosols must not be classified as flammable gases. See B.3.
B.2.3 Additional classification considerations

Flammability must be determined by tests or by calculation in ac-
cordance with ISO 10156:1996 (E), Gases and Gas Mixtures—Determination
of Fire Potential and Oxidizing Ability for the Selection of Cylinder
Valve Outlets, Second Edition, Feb. 15, 1996, ISO 10156-2:2005 (E),
Gas Cylinders—Gases and Gas Mixtures—Part 2: Determination of Oxidiz-
ing Ability of Toxic and Corrosive Gases and Gas Mixtures, First Edi-
tion Aug. 1, 2005. Where insufficient data are available to use this
method, equivalent validated methods may be used.
B.3 FLAMMABLE AEROSOLS

B.3.1 Definition
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Aerosol means any non-refillable receptacle containing a gas com-
pressed, liquefied or dissolved under pressure, and fitted with a re-
lease device allowing the contents to be ejected as particles in sus-
pension in a gas, or as a foam, paste, powder, liquid or gas.
B.3.2 Classification criteria
B.3.2.1 Aerosols must be considered for classification as flammable if
they contain any component which is classified as flammable in accord-
ance with this Appendix, i.e.:
Flammable liquids (See B.6);
Flammable gases (See B.2);
Flammable solids (See B.7).

NOTE 1: Flammable components do not include pyrophoric, self-heat-
ing or water-reactive chemicals.

NOTE 2: Flammable aerosols do not fall additionally within the
scope of flammable gases, flammable liquids, or flammable solids.
B.3.2.2 A flammable aerosol must be classified in one of the two cate-
gories for this class in accordance with Table B.3.1.

TABLE B.3.1—CRITERIA FOR FLAMMABLE AEROSOLS

Category Criteria
1 Contains ≥85% flammable components and

the chemical heat of combustion is ≥30
kJ/g; or
(a) For spray aerosols, in the ignition dis-
tance test, ignition occurs at a distance ≥75
cm (29.5 in), or
(b) For foam aerosols, in the aerosol foam
flammability test
(i) the flame height is ≥20 cm (7.87 in) and
the flame duration ≥2 s; or
(ii) the flame height is ≥4 cm (1.57 in) and
the flame duration ≥7 s.

2 Contains ˃ 1% flammable components, or
the heat of combustion is ≥20 kJ/g; and
(a) For spray aerosols, in the ignition dis-
tance test, ignition occurs at a distance ≥15
cm (5.9 in), or in the enclosed space igni-
tion test, the
(i) time equivalent is ((≥)) ≤300 s/m3; or
(ii) deflagration density is ((≥)) ≤300 g/m3

(b) For foam aerosols, in the aerosol foam
flammability test, the flame height is ≥4 cm
and the flame duration is ≥2 s and it does
not meet the criteria for Category 1

NOTE: Aerosols not submitted to the flammability classification
procedures in this Appendix must be classified as extremely flammable
(Category 1).
B.3.3 Additional classification considerations
B.3.3.1 To classify a flammable aerosol, data on its flammable compo-
nents, on its chemical heat of combustion and, if applicable, the re-
sults of the aerosol foam flammability test (for foam aerosols) and of
the ignition distance test and enclosed space test (for spray aero-
sols) are necessary.
B.3.3.2 The chemical heat of combustion (ΔHc), in kilojoules per gram
(kJ/g), is the product of the theoretical heat of combustion (ΔHcomb),
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and a combustion efficiency, usually less than 1.0 (a typical combus-
tion efficiency is 0.95 or 95%).

For a composite aerosol formulation, the chemical heat of combus-
tion is the summation of the weighted heats of combustion for the in-
dividual components, as follows:

 

The chemical heats of combustion must be found in literature,
calculated or determined by tests (See ASTM D240-02 (Reapproved 2007),
Standard Test Method for Heat of Combustion of Liquid Hydrocarbon
Fuels by Bomb Calorimeter, ISO 13943:2000 (E/F), Fire Safety—Vocabu-
lary, First Edition, April 15, 2000, Sections 86.1 to 86.3, and NFPA
30B, Code for the Manufacture and Storage of Aerosol Products, 2007
Edition).
B.3.3.3 The Ignition Distance Test, Enclosed Space Ignition Test and
Aerosol Foam Flammability Test must be performed in accordance with
sub-sections 31.4, 31.5 and 31.6 of the of the UN ST/SG/AC.10/Rev. 4,
The UN Recommendations of the Transport of Dangerous Goods, Manual of
Tests and Criteria, Fourth Revised Edition, 2003.
B.4 OXIDIZING GASES

B.4.1 Definition
Oxidizing gas means any gas which may, generally by providing

oxygen, cause or contribute to the combustion of other material more
than air does.

NOTE: "Gases which cause or contribute to the combustion of other
material more than air does" means pure gases or gas mixtures with an
oxidizing power greater than 23.5% (as determined by a method speci-
fied in ISO 10156:1996 (E), Gases and Gas Mixtures—Determination of
Fire Potential and Oxidizing Ability for the Selection of Cylinder
Valve Outlets, Second Edition, Feb. 15, 1996, 10156-2:2005 (E), Gas
Cylinders—Gases and Gas Mixtures—Part 2:Determination of Oxidizing
Ability of Toxic and Corrosive Gases and Gas Mixtures, First Edition
Aug. 1, 2005 or an equivalent testing method.
B.4.2 Classification criteria

An oxidizing gas must classified in a single category for this
class in accordance with Table B.4.1:

TABLE B.4.1—CRITERIA FOR OXIDIZING GASES

Category Criteria
1 Any gas which may, generally by providing

oxygen, cause or contribute to the combus-
tion of other material more than air does.

B.4.3 Additional classification considerations
Classification must be in accordance with tests or calculation

methods as described in ISO 10156:1996 (E), Gases and Gas Mixtures—De-
termination of Fire Potential and Oxidizing Ability for the Selection
of Cylinder Valve Outlets, Second Edition, Feb. 15, 1996 and ISO
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10156-2:2005 (E), Gas Cylinders—Gases and Gas Mixtures—Part 2: Deter-
mination of Oxidizing Ability of Toxic and Corrosive Gases and Gas
Mixtures, First Edition Aug. 1, 2005.
B.5 GASES UNDER PRESSURE

B.5.1 Definition
Gases under pressure are gases which are contained in a recepta-

cle at a pressure of 200 kPa (29 psi) (gauge) or more, or which are
liquefied or liquefied and refrigerated.

They comprise compressed gases, liquefied gases, dissolved gases
and refrigerated liquefied gases.
B.5.2 Classification criteria

Gases under pressure must be classified in one of four groups in
accordance with Table B.5.1:

TABLE B.5.1—CRITERIA FOR GASES UNDER PRESSURE

Group Criteria
Compressed gas A gas which when under pressure is entirely gaseous at -50˚C (-58˚F), including all gases with a

critical temperature1 ≤ 50˚C (-58˚F).
Liquefied gas A gas which when under pressure is partially liquid at temperatures above -50˚C (-58˚F). A distinc-

tion is made between:
(a) High pressure liquefied gas: a gas with a critical temperature1 between -50˚C (-58˚F) and +65˚C
(149˚F); and
(b) Low pressure liquefied gas: a gas with a critical temperature1 above +65˚C (149˚F).

Refrigerated lique-
fied gas

A gas which is made partially liquid because of its low temperature.

Dissolved gas A gas which when under pressure is dissolved in a liquid phase solvent.

1 The critical temperature is the temperature above which a pure
gas cannot be liquefied, regardless of the degree of compression.
B.6 FLAMMABLE LIQUIDS

B.6.1 Definition
Flammable liquid means a liquid having a flash point of not more

than 93˚C (199.4˚F).
Flash point means the minimum temperature at which a liquid gives

off vapor in sufficient concentration to form an ignitable mixture
with air near the surface of the liquid, as determined by a method
identified in Section B.6.3.
B.6.2 Classification criteria

A flammable liquid must be classified in one of four categories
in accordance with Table B.6.1:

TABLE B.6.1—CRITERIA FOR FLAMMABLE LIQUIDS

Category Criteria
1 Flash point < 23˚C (73.4˚F) and initial boil-

ing point ≤ 35˚C (95˚F)
2 Flash point < 23˚C (73.4˚F) and initial boil-

ing point ˃ 35˚C (95˚F)
3 Flash point ≥ 23˚C (73.4˚F) and ≤ 60˚C

(140˚F)
4 Flash point ˃ 60˚C (140˚F) and ≤ 93˚C

(199.4˚F)

B.6.3 Additional classification considerations
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The flash point must be determined in accordance with ASTM
D56-05, Standard Test Method for Flash Point by Tag Closed Cup Tester,
ASTM D3278-96 (Reapproved 2004) E1, Standard Test Methods for Flash
Point of Liquids by Small Scale Closed-Cup Apparatus, ASTM D3828-07a,
Standard Test Methods for Flash Point by Small Scale Closed Cup Test-
er, Approved, ASTM D93-08, Standard Test Methods for Flash Point by
Pensky-Martens Closed Cup Tester, or any other method specified in GHS
Revision 3, Chapter 2.6.

The initial boiling point must be determined in accordance with
ASTM D86-07a, Standard Test Method for Distillation of Petroleum Prod-
ucts at Atmospheric Pressure or ASTM D1078-05, Standard Test Method
for Distillation Range of Volatile Organic Liquids.
B.7 FLAMMABLE SOLIDS

B.7.1 Definitions
Flammable solid means a solid which is a readily combustible sol-

id, or which may cause or contribute to fire through friction.
Readily combustible solids are powdered, granular, or pasty chem-

icals which are dangerous if they can be easily ignited by brief con-
tact with an ignition source, such as a burning match, and if the
flame spreads rapidly.
B.7.2 Classification criteria
B.7.2.1 Powdered, granular or pasty chemicals must be classified as
flammable solids when the time of burning of one or more of the test
runs, performed in accordance with the test method described in the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations of the Transport of Danger-
ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003,
Part III, sub-section 33.2.1, is less than 45 s or the rate of burning
is more than 2.2 mm/s (0.0866 in/s).
B.7.2.2 Powders of metals or metal alloys must be classified as flam-
mable solids when they can be ignited and the reaction spreads over
the whole length of the sample in 10 min or less.
B.7.2.3 Solids which may cause fire through friction must be classi-
fied in this class by analogy with existing entries (e.g., matches)
until definitive criteria are established.
B.7.2.4 A flammable solid must be classified in one of the two catego-
ries for this class using Method N.1 as described in Part III, sub-
section 33.2.1 of the UN ST/SG/AC.10/Rev. 4, The UN Recommendations of
the Transport of Dangerous Goods, Manual of Tests and Criteria, Fourth
Revised Edition, 2003, in accordance with Table B.7.1:

TABLE B.7.1—CRITERIA FOR FLAMMABLE SOLIDS

Category Criteria
1 Burning rate test:

Chemicals other than metal powders:
(a) wetted zone does not stop fire; and ((˃))
(b) burning time <45 s or burning rate ˃2.2
mm/s
Metal powders: burning time ≤5 min
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Category Criteria
2 Burning rate test:

Chemicals other than metal powders:
 (a) wetted zone stops the fire for at least 4
min; and ˃
(b) burning time <45 s or burning rate ˃2.2
mm/s
Metal powders: burning time ˃5 min
and ≤10 min

NOTE: Classification of solid chemicals must be based on tests per-
formed on the chemical as presented. If, for example, for the purposes
of supply or transport, the same chemical is to be presented in a
physical form different from that which was tested and which is con-
sidered likely to materially alter its performance in a classification
test, classification must be based on testing of the chemical in the
new form.
B.8 SELF-REACTIVE CHEMICALS

B.8.1 Definitions
Self-reactive chemicals are thermally unstable liquid or solid

chemicals liable to undergo a strongly exothermic decomposition even
without participation of oxygen (air). This definition excludes chemi-
cals classified under this section as explosives, organic peroxides,
oxidizing liquids or oxidizing solids.

A self-reactive chemical is regarded as possessing explosive
properties when in laboratory testing the formulation is liable to
detonate, to deflagrate rapidly or to show a violent effect when heat-
ed under confinement.
B.8.2 Classification criteria
B.8.2.1 A self-reactive chemical must be considered for classification
in this class unless:

(a) It is classified as an explosive according to B.1 of this ap-
pendix;

(b) It is classified as an oxidizing liquid or an oxidizing solid
according to B.13 or B.14 of this appendix, except that a mixture of
oxidizing substances which contains 5% or more of combustible organic
substances must be classified as a self-reactive chemical according to
the procedure defined in B.8.2.2;

(c) It is classified as an organic peroxide according to B.15 of
this appendix;

(d) Its heat of decomposition is less than 300 J/g; or
(e) Its self-accelerating decomposition temperature (SADT) is

greater than 75˚C (167˚F) for a 50 kg (110 lb) package.
B.8.2.2 Mixtures of oxidizing substances, meeting the criteria for
classification as oxidizing liquids or oxidizing solids, which contain
5% or more of combustible organic substances and which do not meet the
criteria mentioned in B.8.2.1 (a), (c), (d) or (e), must be subjected
to the self-reactive chemicals classification procedure in B.8.2.3.
Such a mixture showing the properties of a self-reactive chemical type
B to F must be classified as a self-reactive chemical.
B.8.2.3 Self-reactive chemicals must be classified in one of the seven
categories of "types A to G" for this class, according to the follow-
ing principles:
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(a) Any self-reactive chemical which can detonate or deflagrate
rapidly, as packaged, will be defined as self-reactive chemical TYPE A;

(b) Any self-reactive chemical possessing explosive properties
and which, as packaged, neither detonates nor deflagrates rapidly, but
is liable to undergo a thermal explosion in that package will be de-
fined as self-reactive chemical TYPE B;

(c) Any self-reactive chemical possessing explosive properties
when the chemical as packaged cannot detonate or deflagrate rapidly or
undergo a thermal explosion will be defined as self-reactive chemical
TYPE C;

(d) Any self-reactive chemical which in laboratory testing meets
the criteria in (d)(i), (ii), or (iii) will be defined as self-reac-
tive chemical TYPE D:

(i) Detonates partially, does not deflagrate rapidly and shows no
violent effect when heated under confinement; or

(ii) Does not detonate at all, deflagrates slowly and shows no
violent effect when heated under confinement; or

(iii) Does not detonate or deflagrate at all and shows a medium
effect when heated under confinement;

(e) Any self-reactive chemical which, in laboratory testing, nei-
ther detonates nor deflagrates at all and shows low or no effect when
heated under confinement will be defined as self-reactive chemical TYPE
E;

(f) Any self-reactive chemical which, in laboratory testing, nei-
ther detonates in the cavitated state nor deflagrates at all and shows
only a low or no effect when heated under confinement as well as low
or no explosive power will be defined as self-reactive chemical TYPE F;

(g) Any self-reactive chemical which, in laboratory testing, nei-
ther detonates in the cavitated state nor deflagrates at all and shows
no effect when heated under confinement nor any explosive power, pro-
vided that it is thermally stable (self-accelerating decomposition
temperature is 60˚C (140˚F) to 75˚C (167˚F) for a 50 kg (110 lb) pack-
age), and, for liquid mixtures, a diluent having a boiling point
greater than or equal to 150˚C (302˚F) is used for desensitization
will be defined as self-reactive chemical TYPE G. If the mixture is not
thermally stable or a diluent having a boiling point less than 150˚C
(302˚F) is used for desensitization, the mixture must be defined as
self-reactive chemical TYPE F.
B.8.3 Additional classification considerations
B.8.3.1 For purposes of classification, the properties of self-reac-
tive chemicals must be determined in accordance with test series A to
H as described in Part II of the UN ST/SG/AC.10/Rev. 4, The UN Recom-
mendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria, Fourth Revised Edition, 2003.
B.8.3.2 Self-accelerating decomposition temperature (SADT) must be de-
termined in accordance with the UN ST/SG/AC.10/Rev. 4, The UN Recom-
mendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria, Fourth Revised Edition, 2003.
B.8.3.3 The classification procedures for self-reactive substances and
mixtures need not be applied if:

(a) There are no chemical groups present in the molecule associ-
ated with explosive or self-reactive properties; examples of such
groups are given in Tables A6.1 and A6.2 in the Appendix 6 of the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport of Danger-
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ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003;
or

(b) For a single organic substance or a homogeneous mixture of
organic substances, the estimated SADT is greater than 75˚C (167˚F) or
the exothermic decomposition energy is less than 300 J/g. The onset
temperature and decomposition energy may be estimated using a suitable
calorimetric technique (See 20.3.3.3 in Part II of the UN ST/SG/AC.10/
Rev. 4, the UN Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, Fourth Revised Edition, 2003).
B.9 PYROPHORIC LIQUIDS

B.9.1 Definition
Pyrophoric liquid means a liquid which, even in small quantities,

is liable to ignite within five minutes after coming into contact with
air.
B.9.2 Classification criteria

A pyrophoric liquid must be classified in a single category for
this class using test N.3 in Part III, sub-section 33.3.1.5 of the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport of Danger-
ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003,
in accordance with Table B.9.1:

TABLE B.9.1—CRITERIA FOR PYROPHORIC LIQUIDS

Category Criteria
1 The liquid ignites within 5 min when added

to an inert carrier and exposed to air, or it
ignites or chars a filter paper on contact
with air within 5 min.

B.9.3 Additional classification considerations
The classification procedure for pyrophoric liquids need not be

applied when experience in production or handling shows that the chem-
ical does not ignite spontaneously on coming into contact with air at
normal temperatures (i.e., the substance is known to be stable at room
temperature for prolonged periods of time (days)).
B.10 PYROPHORIC SOLIDS

B.10.1 Definition
Pyrophoric solid means a solid which, even in small quantities,

is liable to ignite within five minutes after coming into contact with
air.
B.10.2 Classification criteria

A pyrophoric solid must be classified in a single category for
this class using test N.2 in Part III, sub-section 33.3.1.4 of the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations of the Transport of Danger-
ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003,
in accordance with Table B.10.1:

TABLE B.10.1—CRITERIA FOR PYROPHORIC SOLIDS

Category Criteria
1 The solid ignites within 5 min of coming

into contact with air.

NOTE: Classification of solid chemicals must be based on tests per-
formed on the chemical as presented. If, for example, for the purposes
of supply or transport, the same chemical is to be presented in a
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physical form different from that which was tested and which is con-
sidered likely to materially alter its performance in a classification
test, classification must be based on testing of the chemical in the
new form.
B.10.3 Additional classification considerations

The classification procedure for pyrophoric solids need not be
applied when experience in production or handling shows that the chem-
ical does not ignite spontaneously on coming into contact with air at
normal temperatures (i.e., the chemical is known to be stable at room
temperature for prolonged periods of time (days)).
B.11 SELF-HEATING CHEMICALS

B.11.1 Definition
A self-heating chemical is a solid or liquid chemical, other than

a pyrophoric liquid or solid, which, by reaction with air and without
energy supply, is liable to self-heat; this chemical differs from a
pyrophoric liquid or solid in that it will ignite only when in large
amounts (kilograms) and after long periods of time (hours or days).

NOTE: Self-heating of a substance or mixture is a process where the
gradual reaction of that substance or mixture with oxygen (in air)
generates heat. If the rate of heat production exceeds the rate of
heat loss, then the temperature of the substance or mixture will rise
which, after an induction time, may lead to self-ignition and combus-
tion.
B.11.2 Classification criteria
B.11.2.1 A self-heating chemical must be classified in one of the two
categories for this class if, in tests performed in accordance with
test method N.4 in Part III, sub-section 33.3.1.6 of the UN ST/SG/AC.
10/Rev. 4, The UN Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, Fourth Revised Edition, 2003, the result
meets the criteria shown in Table B.11.1.

TABLE B.11.1—CRITERIA FOR SELF-HEATING CHEMICALS

Category Criteria
1 A positive result is obtained in a test using

a 25 mm sample cube at 140˚C (284˚F)
2 A negative result is obtained in a test using

a 25 mm cube sample at 140˚C (284˚F), a
positive result is obtained in a test using a
100 mm sample cube at 140˚C (284˚F),
and:

(a) The unit volume of the chemical is
more than 3 m3; or

(b) A positive result is obtained in a
test using a 100 mm cube sample at 120˚C
(248˚F) and the unit volume of the chemi-
cal is more than 450 liters; or

(c) A positive result is obtained in a
test using a 100 mm cube sample at 100˚C
(212˚F).

B.11.2.2 Chemicals with a temperature of spontaneous combustion higher
than 50˚C (122˚F) for a volume of 27 m3 must not be classified as
self-heating chemicals.
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B.11.2.3 Chemicals with a spontaneous ignition temperature higher than
50˚C (122˚F) for a volume of 450 liters must not be classified in Cat-
egory 1 of this class.
B.11.3 Additional classification considerations
B.11.3.1 The classification procedure for self-heating chemicals need
not be applied if the results of a screening test can be adequately
correlated with the classification test and an appropriate safety mar-
gin is applied.
B.11.3.2 Examples of screening tests are:

(a) The Grewer Oven test (VDI guideline 2263, part 1, 1990, Test
methods for the Determination of the Safety Characteristics of Dusts)
with an onset temperature 80˚K above the reference temperature for a
volume of 1 l;

(b) The Bulk Powder Screening Test (Gibson, N. Harper, D. J. Rog-
ers, R. Evaluation of the fire and explosion risks in drying powders,
Plant Operations Progress, 4 (3), 181-189, 1985) with an onset temper-
ature 60˚K above the reference temperature for a volume of 1 l.
B.12 CHEMICALS WHICH, IN CONTACT WITH WATER, EMIT FLAMMABLE GASES

B.12.1 Definition
Chemicals which, in contact with water, emit flammable gases are

solid or liquid chemicals which, by interaction with water, are liable
to become spontaneously flammable or to give off flammable gases in
dangerous quantities.
B.12.2 Classification criteria
B.12.2.1 A chemical which, in contact with water, emits flammable
gases must be classified in one of the three categories for this
class, using test N.5 in Part III, sub-section 33.4.1.4 of the UN
ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport of Danger-
ous Goods, Manual of Tests and Criteria, Fourth Revised Edition, 2003,
in accordance with Table B.12.1:

TABLE B.12.1—CRITERIA FOR CHEMICALS WHICH, IN CONTACT WITH WATER, EMIT FLAMMABLE GASES

Category Criteria
1 Any chemical which reacts vigorously with

water at ambient temperatures and demon-
strates generally a tendency for the gas pro-
duced to ignite spontaneously, or which re-
acts readily with water at ambient tempera-
tures such that the rate of evolution of flam-
mable gas is equal to or greater than 10 lit-
ers per kilogram of chemical over any one
minute.

2 Any chemical which reacts readily with
water at ambient temperatures such that the
maximum rate of evolution of flammable
gas is equal to or greater than 20 liters per
kilogram of chemical per hour, and which
does not meet the criteria for Category 1.

3 Any chemical which reacts slowly with wa-
ter at ambient temperatures such that the
maximum rate of evolution of flammable
gas is equal to or greater than 1 liter per
kilogram of chemical per hour, and which
does not meet the criteria for Categories 1
and 2.
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NOTE: Classification of solid chemicals must be based on tests per-
formed on the chemical as presented. If, for example, for the purposes
of supply or transport, the same chemical is to be presented in a
physical form different from that which was tested and which is con-
sidered likely to materially alter its performance in a classification
test, classification must be based on testing of the chemical in the
new form.
B.12.2.2 A chemical is classified as a chemical which, in contact with
water, emits flammable gases if spontaneous ignition takes place in
any step of the test procedure.
B.12.3 Additional classification considerations

The classification procedure for this class need not be applied
if:

(a) The chemical structure of the chemical does not contain met-
als or metalloids;

(b) Experience in production or handling shows that the chemical
does not react with water, (e.g., the chemical is manufactured with
water or washed with water); or

(c) The chemical is known to be soluble in water to form a stable
mixture.
B.13 OXIDIZING LIQUIDS

B.13.1 Definition
Oxidizing liquid means a liquid which, while in itself not neces-

sarily combustible, may, generally by yielding oxygen, cause, or con-
tribute to, the combustion of other material.
B.13.2 Classification criteria

An oxidizing liquid must be classified in one of the three cate-
gories for this class using test O.2 in Part III, sub-section 34.4.2
of the UN ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport
of Dangerous Goods, Manual of Tests and Criteria, Fourth Revised Edi-
tion, 2003, in accordance with Table B.13.1:

TABLE B.13.1—CRITERIA FOR OXIDIZING LIQUIDS

Category Criteria
1 Any chemical which, in the 1:1 mixture, by

mass, of chemical and cellulose tested,
spontaneously ignites; or the mean pressure
rise time of a 1:1 mixture, by mass, of
chemical and cellulose is less than that of a
1:1 mixture, by mass, of 50% perchloric
acid and cellulose;

2 Any chemical which, in the 1:1 mixture, by
mass, of chemical and cellulose tested, ex-
hibits a mean pressure rise time less than or
equal to the mean pressure rise time of a
1:1 mixture, by mass, of 40% aqueous so-
dium chlorate solution and cellulose; and
the criteria for Category 1 are not met;

3 Any chemical which, in the 1:1 mixture, by
mass, of chemical and cellulose tested, ex-
hibits a mean pressure rise time less than or
equal to the mean pressure rise time of a
1:1 mixture, by mass, of 65% aqueous ni-
tric acid and cellulose; and the criteria for
Categories 1 and 2 are not met.

[ 13 ] OTS-5748.1



B.13.3 Additional classification considerations
B.13.3.1 For organic chemicals, the classification procedure for this
class must not be applied if:

(a) The chemical does not contain oxygen, fluorine or chlorine;
or

(b) The chemical contains oxygen, fluorine or chlorine and these
elements are chemically bonded only to carbon or hydrogen.
B.13.3.2 For inorganic chemicals, the classification procedure for
this class must not be applied if the chemical does not contain oxygen
or halogen atoms.
B.13.3.3 In the event of divergence between test results and known ex-
perience in the handling and use of chemicals which shows them to be
oxidizing, judgments based on known experience must take precedence
over test results.
B.13.3.4 In cases where chemicals generate a pressure rise (too high
or too low), caused by chemical reactions not characterizing the oxi-
dizing properties of the chemical, the test described in Part III,
sub-section 34.4.2 of the UN ST/SG/AC.10/Rev. 4, The UN Recommenda-
tions on the Transport of Dangerous Goods, Manual of Tests and Crite-
ria, Fourth Revised Edition, 2003, must be repeated with an inert sub-
stance (e.g., diatomite (kieselguhr in place of the cellulose) in or-
der to clarify the nature of the reaction).
B.14 OXIDIZING SOLIDS

B.14.1 Definition
Oxidizing solid means a solid which, while in itself is not nec-

essarily combustible, may, generally by yielding oxygen, cause, or
contribute to, the combustion of other material.
B.14.2 Classification criteria

An oxidizing solid must be classified in one of the three catego-
ries for this class using test O.1 in Part III, sub-section 34.4.1 of
the UN ST/SG/AC.10/Rev. 4, The UN Recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria, Fourth Revised Edition,
2003, in accordance with Table B.14.1:

TABLE B.14.1—CRITERIA FOR OXIDIZING SOLIDS

Category Criteria
1 Any chemical which, in the 4:1 or 1:1 sam-

ple-to-cellulose ratio (by mass) tested, ex-
hibits a mean burning time less than the
mean burning time of a 3:2 mixture, by
mass, of potassium bromate and cellulose.

2 Any chemical which, in the 4:1 or 1:1 sam-
ple-to-cellulose ratio (by mass) tested, ex-
hibits a mean burning time equal to or less
than the mean burning time of a 2:3 mix-
ture (by mass) of potassium bromate and
cellulose and the criteria for Category 1 are
not met.
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Category Criteria
3 Any chemical which, in the 4:1 or 1:1 sam-

ple-to-cellulose ratio (by mass) tested, ex-
hibits a mean burning time equal to or less
than the mean burning time of a 3:7 mix-
ture (by mass) of potassium bromate and
cellulose and the criteria for Categories 1
and 2 are not met.

NOTE 1: Some oxidizing solids may present explosion hazards under
certain conditions (e.g., when stored in large quantities). For exam-
ple, some types of ammonium nitrate may give rise to an explosion haz-
ard under extreme conditions and the "Resistance to detonation test"
(IMO: Code of Safe Practice for Solid Bulk Cargoes, 2005, Annex 3,
Test 5) may be used to assess this hazard. When information indicates
that an oxidizing solid may present an explosion hazard, it must be
indicated on the Safety Data Sheet.

NOTE 2: Classification of solid chemicals must be based on tests
performed on the chemical as presented. If, for example, for the pur-
poses of supply or transport, the same chemical is to be presented in
a physical form different from that which was tested and which is con-
sidered likely to materially alter its performance in a classification
test, classification must be based on testing of the chemical in the
new form.
B.14.3 Additional classification considerations
B.14.3.1 For organic chemicals, the classification procedure for this
class must not be applied if:

(a) The chemical does not contain oxygen, fluorine or chlorine;
or

(b) The chemical contains oxygen, fluorine or chlorine and these
elements are chemically bonded only to carbon or hydrogen.
B.14.3.2 For inorganic chemicals, the classification procedure for
this class must not be applied if the chemical does not contain oxygen
or halogen atoms.
B.14.3.3 In the event of divergence between test results and known ex-
perience in the handling and use of chemicals which shows them to be
oxidizing, judgements based on known experience must take precedence
over test results.
B.15 ORGANIC PEROXIDES

B.15.1 Definition
B.15.1.1 Organic peroxide means a liquid or solid organic chemical
which contains the bivalent -0-0- structure and as such is considered
a derivative of hydrogen peroxide, where one or both of the hydrogen
atoms have been replaced by organic radicals. The term organic perox-
ide includes organic peroxide mixtures containing at least one organic
peroxide. Organic peroxides are thermally unstable chemicals, which
may undergo exothermic self-accelerating decomposition. In addition,
they may have one or more of the following properties:

(a) Be liable to explosive decomposition;
(b) Burn rapidly;
(c) Be sensitive to impact or friction;
(d) React dangerously with other substances.
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B.15.1.2 An organic peroxide is regarded as possessing explosive prop-
erties when in laboratory testing the formulation is liable to deto-
nate, to deflagrate rapidly or to show a violent effect when heated
under confinement.
B.15.2 Classification criteria
B.15.2.1 Any organic peroxide must be considered for classification in
this class, unless it contains:

(a) Not more than 1.0% available oxygen from the organic perox-
ides when containing not more than 1.0% hydrogen peroxide; or

(b) Not more than 0.5% available oxygen from the organic perox-
ides when containing more than 1.0% but not more than 7.0% hydrogen
peroxide.

NOTE: The available oxygen content (%) of an organic peroxide mix-
ture is given by the formula:

 

B.15.2.2 Organic peroxides must be classified in one of the seven cat-
egories of "Types A to G" for this class, according to the following
principles:

(a) Any organic peroxide which, as packaged, can detonate or def-
lagrate rapidly must be defined as organic peroxide TYPE A;

(b) Any organic peroxide possessing explosive properties and
which, as packaged, neither detonates nor deflagrates rapidly, but is
liable to undergo a thermal explosion in that package must be defined
as organic peroxide TYPE B;

(c) Any organic peroxide possessing explosive properties when the
chemical as packaged cannot detonate or deflagrate rapidly or undergo
a thermal explosion must be defined as organic peroxide TYPE C;

(d) Any organic peroxide which in laboratory testing meets the
criteria in (d)(i), (ii), or (iii) must be defined as organic peroxide
TYPE D:

(i) detonates partially, does not deflagrate rapidly and shows no
violent effect when heated under confinement; or

(ii) does not detonate at all, deflagrates slowly and shows no
violent effect when heated under confinement; or

(iii) does not detonate or deflagrate at all and shows a medium
effect when heated under confinement;

(e) Any organic peroxide which, in laboratory testing, neither
detonates nor deflagrates at all and shows low or no effect when heat-
ed under confinement must be defined as organic peroxide TYPE E;

(f) Any organic peroxide which, in laboratory testing, neither
detonates in the cavitated state nor deflagrates at all and shows only
a low or no effect when heated under confinement as well as low or no
explosive power must be defined as organic peroxide TYPE F;
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(g) Any organic peroxide which, in laboratory testing, neither
detonates in the cavitated state nor deflagrates at all and shows no
effect when heated under confinement nor any explosive power, provided
that it is thermally stable (self-accelerating decomposition tempera-
ture is 60˚C (140˚F) or higher for a 50 kg (110 lb) package), and, for
liquid mixtures, a diluent having a boiling point of not less than
150˚C (302˚F) is used for desensitization, must be defined as organic
peroxide TYPE G. If the organic peroxide is not thermally stable or a
diluent having a boiling point less than 150˚C (302˚F) is used for de-
sensitization, it must be defined as organic peroxide TYPE F.
B.15.3 Additional classification considerations
B.15.3.1 For purposes of classification, the properties of organic
peroxides must be determined in accordance with test series A to H as
described in Part II of the UN ST/SG/AC.10/Rev. 4, The UN Recommenda-
tions on the Transport of Dangerous Goods, Manual of Tests and Crite-
ria, Fourth Revised Edition, 2003.
B.15.3.2 Self-accelerating decomposition temperature (SADT) must be
determined in accordance with the UN ST/SG/AC.10/Rev. 4, The UN Recom-
mendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria, Fourth Revised Edition, 2003, Part II, section 28.
B.15.3.3 Mixtures of organic peroxides may be classified as the same
type of organic peroxide as that of the most dangerous ingredient.
However, as two stable ingredients can form a thermally less stable
mixture, the SADT of the mixture must be determined.
B.16 CORROSIVE TO METALS

B.16.1 Definition
A chemical which is corrosive to metals means a chemical which by

chemical action will materially damage, or even destroy, metals.
B.16.2 Classification criteria

A chemical which is corrosive to metals must be classified in a
single category for this class, using the test in Part III, sub-sec-
tion 37.4 of the UN ST/SG/AC.10/Rev. 4, The UN Recommendations on the
Transport of Dangerous Goods, Manual of Tests and Criteria, Fourth Re-
vised Edition, 2003, in accordance with Table B.16.1:

TABLE B.16.1—CRITERIA FOR CHEMICALS CORROSIVE TO METAL

Category Criteria
1 Corrosion rate on either steel or aluminium

surfaces exceeding 6.25 mm per year at a
test temperature of 55˚C (131˚F) when tes-
ted on both materials.

NOTE: Where an initial test on either steel or aluminium indicates
the chemical being tested is corrosive the follow-up test on the other
metal is not necessary.
B.16.3 Additional classification considerations

The specimen to be used for the test must be made of the follow-
ing materials:

(a) For the purposes of testing steel, steel types S235JR+CR
(1.0037 resp.St 37-2), S275J2G3+CR (1.0144 resp.St 44-3), ISO 3574,
Unified Numbering System (UNS) G 10200, or SAE 1020;

(b) For the purposes of testing aluminium: non-clad types 7075-T6
or AZ5GU-T6.
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AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14026 Appendix C—Allocation of label elements.
C.1 The label for each hazardous chemical must include the product
identifier used on the safety data sheet.
C.1.1 The labels on shipped containers must also include the name, ad-
dress, and telephone number of the chemical manufacturer, importer, or
responsible party.
C.2 The label for each hazardous chemical that is classified must in-
clude the signal word, hazard statement(s), pictogram(s), and precau-
tionary statement(s) specified in C.4 for each hazard class and asso-
ciated hazard category, except as provided for in C.2.1 through C.2.4.
C.2.1 Precedence of hazard information
C.2.1.1 If the signal word "Danger" is included, the signal word
"Warning" must not appear.
C.2.1.2 If the skull and crossbones pictogram is included, the excla-
mation mark pictogram must not appear where it is used for acute tox-
icity.
C.2.1.3 If the corrosive pictogram is included, the exclamation mark
pictogram must not appear where it is used for skin or eye irritation.
C.2.1.4 If the health hazard pictogram is included for respiratory
sensitization, the exclamation mark pictogram must not appear where it
is used for skin sensitization or for skin or eye irritation.
C.2.2 Hazard statement text
C.2.2.1 The text of all applicable hazard statements must appear on
the label, except as otherwise specified. The information in italics
must be included as part of the hazard statement as provided. For ex-
ample: "causes damage to organs (state all organs affected) through
prolonged or repeated exposure (state route of exposure if no other
routes of exposure cause the hazard)". Hazard statements may be com-
bined where appropriate to reduce the information on the label and im-
prove readability, as long as all of the hazards are conveyed as re-
quired.
C.2.2.2 If the chemical manufacturer, importer, or responsible party
can demonstrate that all or part of the hazard statement is inappro-
priate to a specific substance or mixture, the corresponding statement
may be omitted from the label.
C.2.3 Pictograms
C.2.3.1 Pictograms must be in the shape of a square set at a point and
must include a black hazard symbol on a white background with a red
frame sufficiently wide to be clearly visible. A square red frame set
at a point without a hazard symbol is not a pictogram and is not per-
mitted on the label.
C.2.3.2 One of eight standard hazard symbols must be used in each pic-
togram. The eight hazard symbols are depicted in Figure C.1. A picto-
gram using the exclamation mark symbol is presented in Figure C.2, for
the purpose of illustration.
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C.2.3.3 Where a pictogram required by the Department of Transportation
under Title 49 of the Code of Federal Regulations appears on a shipped
container, the pictogram specified in C.4 for the same hazard must not
appear.
C.2.4 Precautionary statement text
C.2.4.1 There are four types of precautionary statements presented,
"prevention," "response," "storage," and "disposal." The core part of
the precautionary statement is presented in bold print. This is the
text, except as otherwise specified, that must appear on the label.
Where additional information is required, it is indicated in plain
text.
C.2.4.2 When a backslash or diagonal mark (/) appears in the precau-
tionary statement text, it indicates that a choice has to be made be-
tween the separated phrases. In such cases, the chemical manufacturer,
importer, or responsible party can choose the most appropriate
phrase(s). For example, "Wear protective gloves/protective
clothing/eye protection/face protection" could read "wear eye protec-
tion".
C.2.4.3 When three full stops (…) appear in the precautionary state-
ment text, they indicate that all applicable conditions are not lis-
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ted. For example, in "Use explosion-proof electrical/ventilating/
lighting/.../equipment", the use of "..." indicates that other equip-
ment may need to be specified. In such cases, the chemical manufactur-
er, importer, or responsible party can choose the other conditions to
be specified.
C.2.4.4 When text in italics is used in a precautionary statement,
this indicates specific conditions applying to the use or allocation
of the precautionary statement. For example, "Use explosion-proof
electrical/ventilating/lighting/.../equipment" is only required for
flammable solids "if dust clouds can occur". Text in italics is inten-
ded to be an explanatory, conditional note and is not intended to ap-
pear on the label.
C.2.4.5 Where square brackets ([ ]) appear around text in a precau-
tionary statement, this indicates that the text in square brackets is
not appropriate in every case and must be used only in certain circum-
stances. In these cases, conditions for use explaining when the text
must be used are provided. For example, one precautionary statement
states: "[In case of inadequate ventilation] wear respiratory protec-
tion." This statement is given with the condition for use "- text in
square brackets may be used if additional information is provided with
the chemical at the point of use that explains what type of ventila-
tion would be adequate for safe use". This means that, if additional
information is provided with the chemical explaining what type of ven-
tilation would be adequate for safe use, the text in square brackets
must be used and the statement would read: "In case of inadequate ven-
tilation wear respiratory protection." However, if the chemical is
supplied without such ventilation information, the text in square
brackets must not be used, and the precautionary statement must read:
"Wear respiratory protection."
C.2.4.6 Precautionary statements may be combined or consolidated to
save label space and improve readability. For example, "Keep away from
heat, sparks and open flame," "Store in a well-ventilated place" and
"Keep cool" can be combined to read "Keep away from heat, sparks and
open flame and store in a cool, well-ventilated place."
C.2.4.7 In most cases, the precautionary statements are independent
(e.g., the phrases for explosive hazards do not modify those related
to certain health hazards, and products that are classified for both
hazard classes must bear appropriate precautionary statements for
both). Where a chemical is classified for a number of hazards, and the
precautionary statements are similar, the most stringent must be in-
cluded on the label (this will be applicable mainly to preventive
measures). An order of precedence may be imposed by the chemical manu-
facturer, importer or responsible party in situations where phrases
concern "Response." Rapid action may be crucial. For example, if a
chemical is carcinogenic and acutely toxic, rapid action may be cru-
cial, and first aid measures for acute toxicity will take precedence
over those for long-term effects. In addition, medical attention to
delayed health effects may be required in cases of incidental expo-
sure, even if not associated with immediate symptoms of intoxication.
C.2.4.8 If the chemical manufacturer, importer, or responsible party
can demonstrate that a precautionary statement is inappropriate to a
specific substance or mixture, the precautionary statement may be
omitted from the label.
C.3 Supplementary hazard information
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C.3.1 To ensure that non-standardized information does not lead to un-
necessarily wide variation or undermine the required information, sup-
plementary information on the label is limited to when it provides
further detail and does not contradict or cast doubt on the validity
of the standardized hazard information.
C.3.2 Where the chemical manufacturer, importer, or distributor choo-
ses to add supplementary information on the label, the placement of
supplemental information must not impede identification of information
required by this section.
C.3.3 Where an ingredient with unknown acute toxicity is used in a
mixture at a concentration ≥ 1%, and the mixture is not classified
based on testing of the mixture as a whole, a statement that X% of the
mixture consists of ingredient(s) of unknown acute toxicity is re-
quired on the label.
C.4 REQUIREMENTS FOR SIGNAL WORDS, HAZARD STATEMENTS, PICTOGRAMS, AND PRECAUTIONARY STATEMENTS
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1 Except no pictogram is required for explosives that are 1.4S small arms ammunition and components thereof. Labels for 1.4S small arms ammunition

and components shall include appropriate precautionary statements.
2 The chemical manufacturer or importer shall label chemicals that are shipped in dust form, and present a combustible dust hazard in that form when

used downstream, under ((paragraph (f)(1))) WAC 296-901-14012(1); 2) the chemical manufacturer or importer shipping chemicals that are in a form
that is not yet a dust must provide a label to customers under ((paragraph (f)(4))) WAC 296-901-14012(4) if, under normal conditions of use, the chemi-
cals are processed in a downstream workplace in such a way that they present a combustible dust hazard((/)); and 3) the employer shall follow the
workplace labeling requirements under ((paragraph (f)(6))) WAC 296-901-14012(6) where combustible dust hazards are present.
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AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14028 Appendix D—Safety data sheets. A safety data
sheet (SDS) must include the information specified in Table D.1 under
the section number and heading indicated for sections 1-11 and 16. If
no relevant information is found for any given subheading within a
section, the SDS must clearly indicate that no applicable information
is available. Sections 12-15 may be included in the SDS, but are not
mandatory.

Table D.1. Minimum Information for an SDS
 Heading Subheading

1. Identification (a) Product identifier used on the label;
(b) Other means of identification;
(c) Recommended use of the chemical and restrictions on use;
(d) Name, address, and telephone number of the chemical manufacturer, importer,
or other responsible party;
(e) Emergency phone number.

2. Hazard(s) identification (a) Classification of the chemical in accordance with WAC 296-901-14008;
(b) Signal word, hazard statement(s), symbol(s) and precautionary statement(s) in
accordance with WAC 296-901-14012. (Hazard symbols may be provided as
graphical reproductions in black and white or the name of the symbol, e.g., flame,
skull and crossbones);
(c) Describe any hazards not otherwise classified that have been identified during
the classification process;
(d) Where an ingredient with unknown acute toxicity is used in a mixture at a con-
centration ((=)) ≥ 1% and the mixture is not classified based on testing of the mix-
ture as a whole, a statement that X% of the mixture consists of ingredient(s) of un-
known acute toxicity is required.

3. Composition/information on
ingredients

Except as provided for in WAC 296-901-14018 on trade secrets:
For Substances
(a) Chemical name;
(b) Common name and synonyms;
(c) CAS number and other unique identifiers;
(d) Impurities and stabilizing additives which are themselves classified and which
contribute to the classification of the substance.
For Mixtures
In addition to the information required for substances:
(a) The chemical name and concentration (exact percentage) or concentration rang-
es of all ingredients which are classified as health hazards in accordance with
WAC 296-901-14008 and
 (1) are present above their cut-off/concentration limits; or
 (2) present a health risk below the cut-off/concentration limits.
(b) The concentration (exact percentage) must be specified unless a trade secret
claim is made in accordance with WAC 296-901-14018, when there is batch-to-
batch variability in the production of a mixture, or for a group of substantially sim-
ilar mixtures (See WAC 296-901-14022 (A.0.5.1.2)) with similar chemical compo-
sition. In these cases, concentration ranges may be used.
For All Chemicals Where a Trade Secret is Claimed
Where a trade secret is claimed in accordance with WAC 296-901-14018, a state-
ment that the specific chemical identity and/or exact percentage (concentration) of
composition has been withheld as a trade secret is required.

4. First-aid measures (a) Description of necessary measures, subdivided according to the different routes
of exposure, i.e., inhalation, skin and eye contact, and ingestion;
(b) Most important symptoms/effects, acute and delayed.
(c) Indication of immediate medical attention and special treatment needed, if nec-
essary.
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 Heading Subheading
5. Fire-fighting measures (a) Suitable (and unsuitable) extinguishing media.

(b) Specific hazards arising from the chemical (e.g., nature of any hazardous com-
bustion products).
(c) Special protective equipment and precautions for fire-fighters.

6. Accidental release measures (a) Personal precautions, protective equipment, and emergency procedures.
(b) Methods and materials for containment and cleaning up.

7. Handling and storage (a) Precautions for safe handling.
(b) Conditions for safe storage, including any incompatibilities.

8. Exposure controls/personal
protection

(a) DOSH permissible exposure limit (PEL), American Conference of Governmen-
tal Industrial Hygienists (ACGIH) Threshold Limit Value (TLV), and any other
exposure limit used or recommended by the chemical manufacturer, importer, or
employer preparing the safety data sheet, where available.
(b) Appropriate engineering controls.
(c) Individual protection measures, such as personal protective equipment.

9. Physical and chemical prop-
erties

(a) Appearance (physical state, color, etc.);
(b) Odor;
(c) Odor threshold;
(d) pH;
(e) Melting point/freezing point;
(f) Initial boiling point and boiling range;
(g) Flash point;
(h) Evaporation rate;
(i) Flammability (solid, gas);
(j) Upper/lower flammability or explosive limits;
(k) Vapor pressure;
(l) Vapor density;
(m) Relative density;
(n) Solubility(ies);
(o) Partition coefficient: n-octanol/water;
(p) Auto-ignition temperature;
(q) Decomposition temperature;
(r) Viscosity.

10. Stability and reactivity (a) Reactivity;
(b) Chemical stability;
(c) Possibility of hazardous reactions;
(d) Conditions to avoid (e.g., static discharge, shock, or vibration);
(e) Incompatible materials;
(f) Hazardous decomposition products.

11. Toxicological information Description of the various toxicological (health) effects and the available data used
to identify those effects, including:
(a) Information on the likely routes of exposure (inhalation, ingestion, skin and eye
contact);
(b) Symptoms related to the physical, chemical and toxicological characteristics;
(c) Delayed and immediate effects and also chronic effects from short-and long-
term exposure;
(d) Numerical measures of toxicity (such as acute toxicity estimates).
(e) Whether the hazardous chemical is listed in the National Toxicology Program
(NTP) Report on Carcinogens (latest edition) or has been found to be a potential
carcinogen in the International Agency for Research on Cancer (IARC) Mono-
graphs (latest edition), or by DOSH.

12. Ecological information
(Non-mandatory)

(a) Ecotoxicity (aquatic and terrestrial, where available);
(b) Persistence and degradability;
(c) Bioaccumulative potential;
(d) Mobility in soil;
(e) Other adverse effects (such as hazardous to the ozone layer).

13. Disposal considerations
(Non-mandatory)

Description of waste residues and information on their safe handling and methods
of disposal, including the disposal of any contaminated packaging.
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 Heading Subheading
14. Transport information

(Non-mandatory)
(a) UN number;
(b) UN proper shipping name;
(c) Transport hazard class(es);
(d) Packing group, if applicable;
(e) Environmental hazards (e.g., Marine pollutant (Yes/No));
(f) Transport in bulk (according to Annex II of MARPOL 73/78 and the IBC
Code);
(g) Special precautions which a user needs to be aware of, or needs to comply
with, in connection with transport or conveyance either within or outside their
premises.

15. Regulatory information
(Non-mandatory)

Safety, health and environmental regulations specific for the product in question.

16. Other information, includ-
ing date of preparation or
last revision

The date of preparation of the SDS or the last change to it.
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AMENDATORY SECTION (Amending WSR 13-06-050, filed 3/5/13, effective
4/15/13)

WAC 296-901-14032 Appendix F—Guidance for hazard classifications
regarding carcinogenicity. The mandatory criteria for classification
of a chemical for carcinogenicity under HCS are found in WAC
296-901-14022 (A.6). This non-mandatory Appendix provides additional
guidance on hazard classification for carcinogenicity. Part A of Ap-
pendix F includes background guidance provided by GHS based on the
Preamble of the International Agency for Research on Cancer (IARC)
"Monographs on the Evaluation of Carcinogenic Risks to Humans" (2006).
Part B provides IARC classification information. Part C provides back-
ground guidance from the National Toxicology Program (NTP) "Report on
Carcinogens" (RoC), and Part D is a table that compares GHS carcinogen
hazard categories to carcinogen classifications under IARC and NTP,
allowing classifiers to be able to use information from IARC and NTP
RoC carcinogen classifications to complete their classifications under
the GHS, and thus the HCS.
Part A: Background Guidance1
As noted in Footnote 6 of WAC 296-901-14022 (A.6)., the GHS includes
as guidance for classifiers information taken from the Preamble of the
International Agency for Research on Cancer (IARC) "Monographs on the
Evaluation of Carcinogenic Risks to Humans" (2006), providing guidance
on the evaluation of the strength and evidence of carcinogenic risks
to humans. This guidance also discusses some additional considerations
in classification and an approach to analysis, rather than hard-and-
fast rules. Part A is consistent with WAC 296-901-14022 (A.6), and
must help in evaluating information to determine carcinogenicity.
Carcinogenicity in humans:
The evidence relevant to carcinogenicity from studies in humans is
classified into one of the following categories:
(a) Sufficient evidence of carcinogenicity: A causal relationship has
been established between exposure to the agent and human cancer. That
is, a positive relationship has been observed between the exposure and
cancer in studies in which chance, bias and confounding could be ruled
out with reasonable confidence.
(b) Limited evidence of carcinogenicity: A positive association has
been observed between exposure to the agent and cancer for which a
causal interpretation is considered by the Working Group to be credi-
ble, but chance, bias or confounding could not be ruled out with rea-
sonable confidence.
In some instances, the above categories may be used to classify the
degree of evidence related to carcinogenicity in specific organs or
tissues.
Carcinogenicity in experimental animals:
The evidence relevant to carcinogenicity in experimental animals is
classified into one of the following categories:
(a) Sufficient evidence of carcinogenicity: A causal relationship has
been established between the agent and an increased incidence of ma-
lignant neoplasms or of an appropriate combination of benign and ma-
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lignant neoplasms in (i) two or more species of animals or (ii) two or
more independent studies in one species carried out at different times
or in different laboratories or under different protocols. An in-
creased incidence of tumors in both sexes of a single species in a
well-conducted study, ideally conducted under Good Laboratory Practi-
ces, can also provide sufficient evidence.
Exceptionally, a single study in one species and sex might be consid-
ered to provide sufficient evidence of carcinogenicity when malignant
neoplasms occur to an unusual degree with regard to incidence, site,
type of tumor or age at onset, or when there are strong findings of
tumors at multiple sites.
(a) Limited evidence of carcinogenicity: The data suggest a carcino-
genic effect but are limited for making a definitive evaluation be-
cause, e.g. (i) the evidence of carcinogenicity is restricted to a
single experiment; (ii) there are unresolved questions regarding the
adequacy of the design, conduct or interpretation of the studies;
(iii) the agent increases the incidence only of benign neoplasms or
lesions of uncertain neoplastic potential; or (iv) the evidence of
carcinogenicity is restricted to studies that demonstrate only promot-
ing activity in a narrow range of tissues or organs.
Guidance on how to consider important factors in classification of
carcinogenicity (See Reference Section)
The weight of evidence analysis called for in GHS and the HCS is an
integrative approach that considers important factors in determining
carcinogenic potential along with the strength of evidence analysis.
The IPCS "Conceptual Framework for Evaluating a Mode of Action for
Chemical Carcinogenesis" (2001), International Life Sciences Institute
(ILSI) "Framework for Human Relevance Analysis of Information on Car-
cinogenic Modes of Action" (Meek, et al., 2003; Cohen et al., 2003,
2004), and Preamble to the IARC Monographs (2006; Section B.6. (Scien-
tific Review and Evaluation; Evaluation and Rationale)) provide a ba-
sis for systematic assessments that may be performed in a consistent
fashion. The IPCS also convened a panel in 2004 to further develop and
clarify the human relevance framework. However, the above documents
are not intended to dictate answers, nor provide lists of criteria to
be checked off.
Mode of action
Various documents on carcinogen assessment all note that mode of ac-
tion in and of itself, or consideration of comparative metabolism,
must be evaluated on a case-by-case basis and are part of an analytic
evaluative approach. One must look closely at any mode of action in
animal experiments, taking into consideration comparative toxicokinet-
ics/toxicodynamics between the animal test species and humans to de-
termine the relevance of the results to humans. This may lead to the
possibility of discounting very specific effects of certain types of
substances. Life stage-dependent effects on cellular differentiation
may also lead to qualitative differences between animals and humans.
Only if a mode of action of tumor development is conclusively deter-
mined not to be operative in humans may the carcinogenic evidence for
that tumor be discounted. However, a weight of evidence evaluation for
a substance calls for any other tumorigenic activity to be evaluated,
as well.
Responses in multiple animal experiments
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Positive responses in several species add to the weight of evidence
that a substance is a carcinogen. Taking into account all of the fac-
tors listed in WAC 296-901-14022 (A.6.2.5.2) and more, such chemicals
with positive outcomes in two or more species would be provisionally
considered to be classified in GHS Category 1B until human relevance
of animal results are assessed in their entirety. It must be noted,
however, that positive results for one species in at least two inde-
pendent studies, or a single positive study showing unusually strong
evidence of malignancy may also lead to Category 1B.
Responses are in one sex or both sexes
Any case of gender-specific tumors must be evaluated in light of the
total tumorigenic response to the substance observed at other sites
(multi-site responses or incidence above background) in determining
the carcinogenic potential of the substance.
If tumors are seen only in one sex of an animal species, the mode of
action must be carefully evaluated to see if the response is consis-
tent with the postulated mode of action. Effects seen only in one sex
in a test species may be less convincing than effects seen in both
sexes, unless there is a clear patho-physiological difference consis-
tent with the mode of action to explain the single sex response.
Confounding effects of excessive toxicity or localized effects
Tumors occurring only at excessive doses associated with severe toxic-
ity generally have doubtful potential for carcinogenicity in humans.
In addition, tumors occurring only at sites of contact and/or only at
excessive doses need to be carefully evaluated for human relevance for
carcinogenic hazard. For example, forestomach tumors, following admin-
istration by gavage of an irritating or corrosive, non-mutagenic chem-
ical, may be of questionable relevance. However, such determinations
must be evaluated carefully in justifying the carcinogenic potential
for humans; any occurrence of other tumors at distant sites must also
be considered.
Tumor type, reduced tumor latency
Unusual tumor types or tumors occurring with reduced latency may add
to the weight of evidence for the carcinogenic potential of a sub-
stance, even if the tumors are not statistically significant.
Toxicokinetic behavior is normally assumed to be similar in animals
and humans, at least from a qualitative perspective. On the other
hand, certain tumor types in animals may be associated with toxicoki-
netics or toxicodynamics that are unique to the animal species tested
and may not be predictive of carcinogenicity in humans. Very few such
examples have been agreed internationally. However, one example is the
lack of human relevance of kidney tumors in male rats associated with
compounds causing ((a2u-globulin)) α2u-globulin nephropathy (IARC,
Scientific Publication N˚ 1472). Even when a particular tumor type may
be discounted, expert judgment must be used in assessing the total tu-
mor profile in any animal experiment.
Part B: International Agency for Research on Cancer (IARC)3
IARC Carcinogen Classification Categories:
Group 1: The agent is carcinogenic to humans.
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This category is used when there is sufficient evidence of carcinoge-
nicity in humans. Exceptionally, an agent may be placed in this cate-
gory when evidence of carcinogenicity in humans is less than suffi-
cient but there is sufficient evidence of carcinogenicity in experi-
mental animals and strong evidence in exposed humans that the agent
acts through a relevant mechanism of carcinogenicity.
Group 2:
This category includes agents for which, at one extreme, the degree of
evidence of carcinogenicity in humans is almost sufficient, as well as
those for which, at the other extreme, there are no human data but for
which there is evidence of carcinogenicity in experimental animals.
Agents are assigned to either Group 2A (probably carcinogenic to hu-
mans) or Group 2B (possibly carcinogenic to humans) on the basis of
epidemiological and experimental evidence of carcinogenicity and mech-
anistic and other relevant data. The terms probably carcinogenic and
possibly carcinogenic have no quantitative significance and are used
simply as descriptors of different levels of evidence of human carci-
nogenicity, with probably carcinogenic signifying a higher level of
evidence than possibly carcinogenic.
Group 2A: The agent is probably carcinogenic to humans.
This category is used when there is limited evidence of carcinogenici-
ty in humans and sufficient evidence of carcinogenicity in experimen-
tal animals. In some cases, an agent may be classified in this catego-
ry when there is inadequate evidence of carcinogenicity in humans and
sufficient evidence of carcinogenicity in experimental animals and
strong evidence that the carcinogenesis is mediated by a mechanism
that also operates in humans. Exceptionally, an agent may be classi-
fied in this category solely on the basis of limited evidence of car-
cinogenicity in humans. An agent may be assigned to this category if
it clearly belongs, based on mechanistic considerations, to a class of
agents for which one or more members have been classified in Group 1
or Group 2A.
Group 2B: The agent is possibly carcinogenic to humans.
This category is used for agents for which there is limited evidence
of carcinogenicity in humans and less than sufficient evidence of car-
cinogenicity in experimental animals. It may also be used when there
is inadequate evidence of carcinogenicity in humans but there is suf-
ficient evidence of carcinogenicity in experimental animals. In some
instances, an agent for which there is inadequate evidence of carcino-
genicity in humans and less than sufficient evidence of carcinogenici-
ty in experimental animals together with supporting evidence from
mechanistic and other relevant data may be placed in this group. An
agent may be classified in this category solely on the basis of strong
evidence from mechanistic and other relevant data.
Part C: National Toxicology Program (NTP), "Report on Carcinogens",
Background Guidance
NTP Listing Criteria4:
The criteria for listing an agent, substance, mixture, or exposure
circumstance in the Report on Carcinogens (RoC) are as follows:
Known To Be A Human Carcinogen: There is sufficient evidence of carci-
nogenicity from studies in humans that indicates a causal relationship
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between exposure to the agent, substance, or mixture, and human can-
cer.
Reasonably Anticipated To Be A Human Carcinogen: There is limited evi-
dence of carcinogenicity from studies in humans that indicates that a
causal interpretation is credible, but that alternative explanations,
such as chance, bias, or confounding factors, could not adequately be
excluded,
or
there is sufficient evidence of carcinogenicity from studies in exper-
imental animals that indicates there is an increased incidence of ma-
lignant and/or a combination of malignant and benign tumors (1) in
multiple species or at multiple tissue sites, or (2) by multiple
routes of exposure, or (3) to an unusual degree with regard to inci-
dence, site, or type of tumor, or age at onset,
or
there is less than sufficient evidence of carcinogenicity in humans or
laboratory animals; however, the agent, substance, or mixture belongs
to a well-defined, structurally-related class of substances whose mem-
bers are listed in a previous Report on Carcinogens as either known to
be a human carcinogen or reasonably anticipated to be a human carcino-
gen, or there is convincing relevant information that the agent acts
through mechanisms indicating it would likely cause cancer in humans.
Conclusions regarding carcinogenicity in humans or experimental ani-
mals are based on scientific judgment, with consideration given to all
relevant information. Relevant information includes, but is not limi-
ted to, dose response, route of exposure, chemical structure, metabo-
lism, pharmacokinetics, sensitive sub-populations, genetic effects, or
other data relating to mechanism of action or factors that may be
unique to a given substance. For example, there may be substances for
which there is evidence of carcinogenicity in laboratory animals, but
there are compelling data indicating that the agent acts through mech-
anisms that do not operate in humans and would therefore not reasona-
bly be anticipated to cause cancer in humans.
Part D. Table Relating Approximate Equivalences among IARC, NTP RoC,
and GHS Carcinogenicity Classifications
The following table may be used to perform hazard classifications for
carcinogenicity under the HCS. It relates the approximated GHS hazard
categories for carcinogenicity to the classifications provided by IARC
and NTP, as described in Parts B and C of this Appendix.

Approximate Equivalences Among Carcinogen Classification Schemes
IARC GHS NTP RoC

Group 1 Category 1A Known.
Group 2A Category 1B Reasonably anticipated.
Group 2B Category 2 (See Note 1).

Note 1:  
 1. Limited evidence of carcinogenicity from studies in humans (corresponding to IARC 2A/GHS 1B);
 2. Sufficient evidence of carcinogenicity from studies in experimental animals (again, essentially corresponding to IARC 2A/GHS 1B);
 3. Less than sufficient evidence of carcinogenicity in humans or laboratory animals; however:
 a. The agent, substance, or mixture belongs to a well-defined, structurally-related class of substances whose members are listed in a previous
RoC as either "Known" or "Reasonably Anticipated" to be a human carcinogen, or

 b. There is convincing relevant information that the agent acts through mechanisms indicating it would likely cause cancer in humans.

*References:
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Footnote 1 The text of Appendix F, Part A, on the IARC Monographs, is paraphrased from the 2006 Preamble
to the "Monographs on the Evaluation of Carcinogenic Risks to Humans" the Classifier is referred to the
full IARC Preamble for the complete text. The text is not part of the agreed GHS text on the harmonized
system developed by the OECD Task Force-HCL.

Footnote 2 While most international agencies do not consider kidney tumors coincident with ((a2u-globu-
lin)) α2u-globulin nephropathy to be a predictor of risk in humans, this view is not universally held.
(See: Doi et al., 2007)

Footnote 3 Preamble of the International Agency for Research on Cancer (IARC) "Monographs on the Evalua-
tion of Carcinogenic Risks to Humans" (2006)

Footnote 4 See: http://ntp.niehs.nih.gov/go/15209

Footnote 5 This evidence can include traditional cancer epidemiology studies, data from clinical studies,
and/or data derived from the study of tissues or cells from humans exposed to the substance in question
that can be useful for evaluating whether a relevant cancer mechanism is operating in people.
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AMENDATORY SECTION (Amending WSR 06-19-074, filed 9/19/06, effective
12/1/06)

WAC 296-59-005 Incorporation of other standards. (1) Lifts and
tows shall be designed, installed, operated, and maintained in accord-
ance with American National Standard Institute (ANSI) B77.1-1982,
Standards for Passenger Tramways—Aerial Tramways and Lifts, Surface
Lifts, and Tows—Safety Requirements.

(2) Future revised editions of ANSI B77.1-1982 may be used for
new installations or major modifications of existing installations, as
recommended or approved by the equipment manufacturer or a qualified
design engineer, except that, where specific provisions exist, varian-
ces shall be requested from the department.

(3) Reserved.
(4) The use of military type weapons for avalanche control shall

comply with all requirements of the United States government and/or
the military branch having jurisdiction. Compliance shall include
qualification of employees, security requirements, and storage and
handling of ammunition.

(5) The employer shall develop and maintain a ((chemical)) hazard
communication program as required by WAC ((296-800-170)) 296-901-140,
which will provide information to all employees relative to hazardous
chemicals or substances to which they are exposed, or may become ex-
posed, in the course of their employment.

(6) When employees perform activities such as construction work
or logging, the WAC chapter governing the specific activity shall ap-
ply, e.g., chapter 296-155 or 296-54 WAC, et seq.
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AMENDATORY SECTION (Amending WSR 12-12-060, filed 6/5/12, effective
8/1/12)

WAC 296-304-01001 Definitions. "Additional safety measure" - A
component of the tags-plus system that provides an impediment (in ad-
dition to the energy-isolating device) to the release of energy or the
energization or start-up of the machinery, equipment, or system being
serviced. Examples of additional safety measures include, but are not
limited to, removing an isolating circuit element; blocking a control-
ling switch; blocking, blanking, or bleeding lines; removing a valve
handle or wiring it in place; opening an extra disconnecting device.

"Affected employee" - An employee who normally operates or uses
the machinery, equipment, or system that is going to be serviced under
lockout/tags-plus or who is working in the area where servicing is be-
ing performed under lockout/tags-plus. An affected employee becomes an
authorized employee when the employer assigns the employee to service
any machine, equipment, or system under a lockout/tags-plus applica-
tion.

"Alarm" - A signal or message from a person or device that indi-
cates that there is a fire, medical emergency, or other situation that
requires emergency response or evacuation. At some shipyards, this may
be called an "incident" or a "call for service."

"Alarm system" - A system that warns employees at the worksite of
danger.

"Anchorage" - A secure point to attach lifelines, lanyards, or
deceleration devices.

"Authorized employee"
(1) An employee who performs one or more of the following lock-

out/tags-plus responsibilities:
(a) Executes the lockout/tags-plus procedures;
(b) Installs a lock or tags-plus system on machinery, equipment,

or systems; or
(c) Services any machine, equipment, or system under lockout/

tags-plus application.
(2) An affected employee becomes an authorized employee when the

employer assigns the employee to service any machine, equipment, or
system under a lockout/tags-plus application.

"Body belt" - A strap with means to both secure it around the
waist and to attach it to a lanyard, lifeline, or deceleration device.
Body belts may be used only in fall restraint or positioning device
systems and may not be used for fall arrest. Body belts must be at
least one and five-eighths inches (4.13 cm) wide.

"Body harness" - Straps to secure around an employee so that fall
arrest forces are distributed over at least the thighs, shoulders,
chest and pelvis with means to attach it to other components of a per-
sonal fall arrest system.

"Capable of being locked out" - An energy-isolating device is ca-
pable of being locked out if it has a locking mechanism built into it,
or it has a hasp or other means of attachment to which, or through
which, a lock can be affixed. Other energy-isolating devices are capa-
ble of being locked out if lockout can be achieved without the need to
dismantle, rebuild, or replace the energy-isolating device or perma-
nently alter its energy-control capability.

"Class II standpipe system" - A one and one-half inch (3.8 cm)
hose system which provides a means for the control or extinguishment
of incipient stage fires.
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"Cold work" - Work that does not involve riveting, welding, burn-
ing, or other fire-producing or spark-producing operations.

"Contract employer" - An employer, such as a painter, joiner,
carpenter, or scaffolding subcontractor, who performs work under con-
tract to the host employer or to another employer under contract to
the host employer at the host employer's worksite. This excludes em-
ployers who provide incidental services that are not directly related
to shipyard employment (such as mail delivery or office supply and
food vending services).

"Competent person" - A person who can recognize and evaluate em-
ployee exposure to hazardous substances or to other unsafe conditions
and can specify the necessary protection and precautions necessary to
ensure the safety of employees as required by these standards.

"Confined space" - A small compartment with limited access such
as a double bottom tank, cofferdam, or other small, confined space
that can readily create or aggravate a hazardous exposure.

"Connector" - A device used to connect parts of a personal fall
arrest system or parts of a positioning device system together. It may
be:

• An independent component of the system (such as a carabiner);
or

• An integral component of part of the system (such as a buckle
or D-ring sewn into a body belt or body harness or a snaphook spliced
or sewn to a lanyard or self-retracting lanyard).

"Dangerous atmosphere" - An atmosphere that may expose employees
to the risk of death, incapacitation, injury, acute illness, or im-
pairment of ability to self-rescue (i.e., escape unaided from a con-
fined or enclosed space).

"Deceleration device" - A mechanism, such as a rope grab, rip
stitch lanyard, specially woven lanyard, tearing or deforming lanyard,
or automatic self-retracting lifeline/lanyard, that serves to dissi-
pate a substantial amount of energy during a fall arrest, or to limit
the energy imposed on an employee during fall arrest.

"Deceleration distance" - The additional vertical distance a
falling employee travels, excluding lifeline elongation and free fall
distance, before stopping, from the point at which the deceleration
device begins to operate. It is measured from the location of an em-
ployee's body belt or body harness attachment point at the moment of
activation (at the onset of fall arrest forces) of the deceleration
device during a fall, to the location of that attachment point after
the employee comes to a full stop.

"Designated area" - An area established for hot work after an in-
spection that is free of fire hazards.

"Director" - The director of the department of labor and indus-
tries or a designated representative.

"Drop test" - A method utilizing gauges to ensure the integrity
of an oxygen fuel gas burning system. The method requires that the
burning torch is installed to one end of the oxygen and fuel gas lines
and then the gauges are attached to the other end of the hoses. The
manifold or cylinder supply valve is opened and the system is pressur-
ized. The manifold or cylinder supply valve is then closed and the
gauges are watched for at least sixty seconds. Any drop in pressure
indicates a leak.

"Dummy load" - A device used in place of an antenna to aid in the
testing of a radio transmitter that converts transmitted energy into
heat to minimize energy radiating outward or reflecting back to its
source during testing.
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"Emergency operations" - Activities performed by fire response
organizations that are related to: Rescue, fire suppression, emergency
medical care, and special operations or activities that include re-
sponding to the scene of an incident and all activities performed at
that scene.

"Employee" - Any person engaged in ship repairing, ship building,
or ship breaking or related employment as defined in these standards.

"Employer" - An employer with employees who are employed, in
whole or in part, in ship repair, ship building and ship breaking, or
related employment as defined in these standards.

"Enclosed space" - A space, other than a confined space, that is
enclosed by bulkheads and overhead. It includes cargo holds, tanks,
quarters, and machinery and boiler spaces.

"Energy-isolating device" - A mechanical device that, when uti-
lized or activated, physically prevents the release or transmission of
energy. Energy-isolating devices include, but are not limited to, man-
ually operated electrical circuit breakers; disconnect switches; line
valves; blocks; and any similar device used to block or isolate ener-
gy. Control-circuit devices (for example, push buttons, selector
switches) are not considered energy isolating devices.

"Equivalent" - Alternative designs, materials, or methods to pro-
tect against a hazard which the employer can demonstrate will provide
an equal or greater degree of safety for employees than the method or
item specified in the standard.

"Fire hazard" - A condition or material that may start or con-
tribute to the spread of fire.

"Fire protection" - Methods of providing fire prevention, re-
sponse, detection, control, extinguishment, and engineering.

"Fire response" - The activity taken by the employer at the time
of an emergency incident involving a fire at the worksite, including
fire suppression activities carried out by internal or external re-
sources or a combination of both, or total or partial employee evacua-
tion of the area exposed to the fire.

"Fire response employee" - A shipyard employee who carries out
the duties and responsibilities of shipyard firefighting in accordance
with the fire safety plan.

"Fire response organization" - An organized group knowledgeable,
trained, and skilled in shipyard firefighting operations that responds
to shipyard fire emergencies, including: Fire brigades, shipyard fire
departments, private or contractual fire departments, and municipal
fire departments.

"Fire suppression" - The activities involved in controlling and
extinguishing fires.

"Fire watch" - The activity of observing and responding to the
fire hazards associated with hot work in shipyard employment and the
employees designated to do so.

"Fixed extinguishing system" - A permanently installed fire pro-
tection system that either extinguishes or controls fire occurring in
the space it protects.

"Flammable liquid" - Means any liquid having a flashpoint at or
below ((100)) 199.4°F (((37.8)) 93°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 or more of the total volume of the
mixture)). Flammable liquids are divided into four categories as fol-
lows:

(a) Category 1 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point at or below 95°F (35°C).
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(b) Category 2 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point above 95°F (35°C).

(c) Category 3 shall include liquids having flashpoints at or
above 73.4°F (23°C) and at or below 140°F (60°C). When a Category 3
liquid with a flashpoint at or above 100°F (37.8°C) is heated for use
to within 30°F (16.7°C) of its flashpoint, it shall be handled in ac-
cordance with the requirements for a Category 3 liquid with a flash-
point below 100°F (37.8°C).

(d) Category 4 shall include liquids having flashpoints above
140°F (60°C) and at or below 199.4°F (93°C). When a Category 4 flamma-
ble liquid is heated for use to within 30°F (16.7°C) of its flash-
point, it shall be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it shall be
handled in accordance with the requirements for a Category 4 flammable
liquid.

"Free fall" - To fall before a personal fall arrest system begins
to apply force to arrest the fall.

"Free fall distance" - The vertical displacement of the fall ar-
rest attachment point on the employee's body harness between onset of
the fall and just before the system begins to apply force to arrest
the fall. This distance excludes deceleration distance, and lifeline/
lanyard elongation, but includes any deceleration device slide dis-
tance or self-retracting lifeline/lanyard extension before the device
operates and fall arrest forces occur.

"Gangway" - A ramp-like or stair-like means to board or leave a
vessel including accommodation ladders, gangplanks and brows.

"Hazardous energy" - Any energy source, including mechanical (for
example, power transmission apparatus, counterbalances, springs, pres-
sure, gravity), pneumatic, hydraulic, electrical, chemical, and ther-
mal (for example, high or low temperature) energies, that could cause
injury to employees.

"Hazardous substance" - A substance likely to cause injury, ill-
ness or disease, or otherwise harm an employee because it is explo-
sive, flammable, poisonous, corrosive, oxidizing, irritating, or oth-
erwise harmful.

"Health care professional" - A physician or any other health care
professional whose legally permitted scope of practice allows the pro-
vider to independently provide, or be delegated the responsibility to
provide, some or all of the advice or consultation this subpart re-
quires.

"Hose systems" - Fire protection systems consisting of a water
supply, approved fire hose, and a means to control the flow of water
at the output end of the hose.

"Host employer" - An employer who is in charge of coordinating
work or who hires other employers to perform work at a multiemployer
workplace.

"Hot work" - Riveting, welding, burning or other fire or spark
producing operations.

"Incident management system" - A system that defines the roles
and responsibilities to be assumed by personnel and the operating pro-
cedures to be used in the management and direction of emergency opera-
tions; the system is also referred to as an "incident command system
(ICS)."

"Incipient stage fire" - A fire, in the initial or beginning
stage, which can be controlled or extinguished by portable fire extin-
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guishers, Class II standpipe or small hose systems without the need
for protective clothing or breathing apparatus.

"Inerting" - The displacement of the atmosphere in a permit space
by noncombustible gas (such as nitrogen) to such an extent that the
resulting atmosphere is noncombustible. This procedure produces an
IDLH oxygen-deficient atmosphere.

"Interior structural firefighting operations" - The physical ac-
tivity of fire response, rescue, or both involving a fire beyond the
incipient stage inside of buildings, enclosed structures, vessels, and
vessel sections.

"Isolated location" - An area in which employees are working
alone or with little assistance from others due to the type, time, or
location of their work. Such locations include remote locations or
other work areas where employees are not in close proximity to others.

"Lanyard" - A flexible line of rope, wire rope, or strap which
generally has a connector at each end for connecting the body belt or
body harness to a deceleration device, lifeline, or anchorage.

"Lifeline" - A component consisting of a flexible line to connect
to an anchorage at one end to hang vertically (vertical lifeline), or
to connect to anchorages at both ends to stretch horizontally (hori-
zontal lifeline), and which serves as a means for connecting other
components of a personal fall arrest system to the anchorage.

"Lock" - A device that utilizes a positive means, either a key or
combination lock, to hold an energy isolating device in a "safe" posi-
tion that prevents the release of energy and the start-up or energiza-
tion of the machinery, equipment, or system to be serviced.

"Lockout" - The placement of a lock on an energy-isolating device
in accordance with an established procedure, thereby ensuring that the
energy-isolating device and the equipment being controlled cannot be
operated until the lock is removed.

"Lockout/tags-plus coordinator" - An employee whom the employer
designates to coordinate and oversee all lockout and tags-plus appli-
cations on vessels or vessel sections and at landside work areas when
employees are performing multiple servicing operations on the same ma-
chinery, equipment, or systems at the same time, and when employees
are servicing multiple machinery, equipment, or systems on the same
vessel or vessel section at the same time. The lockout/tags-plus coor-
dinator also maintains the lockout/tags-plus log.

"Lockout/tags-plus materials and hardware" - Locks, chains, wedg-
es, blanks, key blocks, adapter pins, self-locking fasteners, or other
hardware used for isolating, blocking, or securing machinery, equip-
ment, or systems to prevent the release of energy or the start-up or
energization of machinery, equipment, or systems to be serviced.

"Lower levels" - Those areas or surfaces to which an employee can
fall. Such areas or surfaces include but are not limited to ground
levels, floors, ramps, tanks, materials, water, excavations, pits,
vessels, structures, or portions thereof.

"Motor vehicle" - Any motor-driven vehicle operated by an employ-
ee that is used to transport employees, material, or property. For the
purposes of this subpart, motor vehicles include passenger cars, light
trucks, vans, motorcycles, all-terrain vehicles, small utility trucks,
powered industrial trucks, and other similar vehicles. Motor vehicles
do not include boats, or vehicles operated exclusively on a rail or
rails.

"Motor vehicle safety equipment" - Systems and devices integral
to or installed on a motor vehicle for the purpose of effecting the
safe operation of the vehicle, and consisting of such systems or devi-
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ces as safety belts, airbags, headlights, tail lights, emergency/
hazard lights, windshield wipers, defogging or defrosting devices,
brakes, horns, mirrors, windshields and other windows, and locks.

"Multiemployer workplace" - A workplace where there is a host em-
ployer and at least one contract employer.

"Normal production operations" - The use of machinery or equip-
ment, including, but not limited to, punch presses, bending presses,
shears, lathes, keel press rollers, and automated burning machines, to
perform a shipyard-employment production process.

"Personal alert safety system (PASS)" - A device that sounds a
loud signal if the wearer becomes immobilized or is motionless for
thirty seconds or more.

"Personal fall arrest system" - A system used to arrest an em-
ployee in a fall from a working level. It consists of an anchorage,
connectors, body harness and may include a lanyard, a deceleration de-
vice, a lifeline, or a suitable combination.

"Physical isolation" - The elimination of a fire hazard by remov-
ing the hazard from the work area (at least thirty-five feet for com-
bustibles), by covering or shielding the hazard with a fire-resistant
material, or physically preventing the hazard from entering the work
area.

"Physically isolated" - Positive isolation of the supply from the
distribution piping of a fixed extinguishing system. Examples of ways
to physically isolate include: Removing a spool piece and installing a
blank flange; providing a double block and bleed valve system; or com-
pletely disconnecting valves and piping from all cylinders or other
pressure vessels containing extinguishing agents.

"Portable toilet" - A nonsewered portable facility for collecting
and containing urine and feces. A portable toilet may be either flush-
able or nonflushable. For purposes of this section, portable toilets
do not include privies.

"Portable unfired pressure vessel" - A pressure container or ves-
sel used aboard ship, other than the ship's equipment, containing liq-
uids or gases under pressure. This does not include pressure vessels
built to Department of Transportation regulations under 49 C.F.R. Part
178, Subparts C and H.

"Positioning device system" - A body belt or body harness system
rigged to allow an employee to be supported at an elevated vertical
surface, such as a wall or window, and to be able to work with both
hands free while leaning.

"Potable water" - Water that meets the standards for drinking
purposes of the state or local authority having jurisdiction, or water
that meets the quality standards prescribed by the U.S. Environmental
Protection Agency's National Primary Water Regulations (40 C.F.R. part
141).

"Powder actuated fastening tool" - A tool or machine that drives
a stud, pin, or fastener by means of an explosive charge.

"Protected space" - Any space into which a fixed extinguishing
system can discharge.

"Proximity firefighting" - Specialized firefighting operations
that require specialized thermal protection and may include the activ-
ities of rescue, fire suppression, and property conservation at inci-
dents involving fires producing very high levels of conductive, con-
vective, and radiant heat such as aircraft fires, bulk flammable gas
fires, and bulk flammable liquid fires. Proximity firefighting opera-
tions usually are exterior operations but may be combined with struc-
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tural firefighting operations. Proximity firefighting is not entry
firefighting.

"Qualified instructor" - A person with specific knowledge, train-
ing, and experience in fire response or fire watch activities to cover
the material found in WAC 296-304-01019 (2) or (3).

"Qualified person" - A person who has successfully demonstrated
the ability to solve or resolve problems related to the subject matter
and work by possessing a recognized degree or certificate of profes-
sional standing or by extensive knowledge, training, and experience.

"Readily accessible/available" - Capable of being reached quickly
enough to ensure, for example, that emergency medical services and
first-aid intervention are appropriate or that employees can reach
sanitation facilities in time to meet their health and personal needs.

"Related employment" - Any employment related to or performed in
conjunction with ship repairing, ship building or ship breaking work,
including, but not limited to, inspecting, testing, and serving as a
watchman.

"Rescue" - Locating endangered persons at an emergency incident,
removing those persons from danger, treating the injured, and trans-
porting the injured to an appropriate health care facility.

"Restraint (tether) line" - A line from an anchorage, or between
anchorages, to which the employee is secured so as to prevent the em-
ployee from walking or falling off an elevated work surface.
Note: A restraint line is not necessarily designed to withstand forces resulting from a fall.

"Rope grab" - A deceleration device that travels on a lifeline
and automatically, by friction, engages the lifeline and locks to ar-
rest the fall of an employee. A rope grab usually uses the principle
of inertial locking, cam/level locking or both.

"Sanitation facilities" - Facilities, including supplies, main-
tained for employee personal and health needs such as potable drinking
water, toilet facilities, hand-washing and hand-drying facilities,
showers (including quick-drenching or flushing) and changing rooms,
eating and drinking areas, first-aid stations, and on-site medical-
service areas. Sanitation supplies include soap, waterless cleaning
agents, single-use drinking cups, drinking water containers, toilet
paper, and towels.

"Serviceable condition" - The state or ability of supplies or
goods, or of a tool, machine, vehicle, or other device, to be used or
to operate in the manner prescribed by the manufacturer.

"Servicing" - Workplace activities that involve the construction,
installation, adjustment, inspection, modification, testing, or repair
of machinery, equipment, or systems. Servicing also includes maintain-
ing machines, equipment, or systems when performing these activities
would expose the employee to harm from the start-up or energization of
the system being serviced, or the release of hazardous energy.

"Sewered toilet" - A fixture maintained for the purpose of urina-
tion and defecation that is connected to a sanitary sewer, septic
tank, holding tank (bilge), or on-site sewage-disposal treatment fa-
cility, and that is flushed with water.

"Shall" or "must" - Mandatory.
"Shield" - To install a covering, protective layer, or other ef-

fective measure on or around steam hoses or temporary steam-piping
systems, including metal fittings and couplings, to protect employees
from contacting hot surfaces or elements.
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"Ship breaking" - Breaking down a vessel's structure to scrap the
vessel, including the removal of gear, equipment or any component part
of a vessel.

"Ship building" - Construction of a vessel, including the instal-
lation of machinery and equipment.

"Ship repairing" - Repair of a vessel including, but not limited
to, alterations, conversions, installations, cleaning, painting, and
maintenance.

"Shipyard firefighting" - The activity of rescue, fire suppres-
sion, and property conservation involving buildings, enclosed struc-
tures, vehicles, vessels, aircraft, or similar properties involved in
a fire or emergency situation.

"Short bight" - A loop created in a line or rope that is used to
tie back or fasten objects such as hoses, wiring, and fittings.

"Small hose system" - A system of hoses ranging in diameter from
5/8" (1.6 cm) up to 1 1/2" (3.8 cm) which is for the use of employees
and which provides a means for the control and extinguishment of in-
cipient stage fires.

"Standpipe" - A fixed fire protection system consisting of piping
and hose connections used to supply water to approved hose lines or
sprinkler systems. The hose may or may not be connected to the system.

"Tag" - A prominent warning device that includes a means of at-
tachment that can be securely fastened to an energy-isolating device
in accordance with an established procedure to indicate that the ener-
gy-isolating device and the equipment being controlled must not be op-
erated until the tag is removed by an authorized employee.

"Tags-plus system" - A system to control hazardous energy that
consists of an energy-isolating device with a tag affixed to it, and
at least one additional safety measure.

"Verification of isolation" - The means necessary to detect the
presence of hazardous energy, which may involve the use of a test in-
strument (for example, a voltmeter), and, for other than electric
shock protection, a visual inspection, or a deliberate attempt to
start-up the machinery, equipment, or system.

"Vermin" - Insects, birds, and other animals, such as rodents,
that may create safety and health hazards for employees.

"Vessel" - Every watercraft for use as a means of transportation
on water, including special purpose floating structures not primarily
designed for or used as a means of transportation on water.

"Vessel section" - A subassembly, module, or other component of a
vessel being built or repaired.

"Walkway" - Any surface, whether vertical, slanted, or horizon-
tal, on which employees walk, including areas that employees pass
through, to perform their job tasks. Walkways include, but are not
limited to, access ways, designated walkways, aisles, exits, gangways,
ladders, ramps, stairs, steps, passageways, and scaffolding. If an
area is, or could be, used to gain access to other locations, it is to
be considered a walkway.

"Work area" - A specific area, such as a machine shop, engineer-
ing space, or fabrication area, where one or more employees are per-
forming job tasks.

"Working surface" - Any surface where work is occurring, or areas
where tools, materials, and equipment are being staged for performing
work.

"Worksite" - A general work location where one or more employees
are performing work, such as a shipyard, pier, barge, vessel, or ves-
sel section.
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AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-304-01009 Precautions for hot work. (1) General require-
ments.

(a) Designated areas. The employer may designate areas for hot
work in sites such as vessels, vessel sections, fabricating shops, and
subassembly areas that are free of fire hazards.

(b) Nondesignated areas.
(i) Before authorizing hot work in a nondesignated area, the em-

ployer must visually inspect the area where hot work is to be per-
formed, including adjacent spaces, to ensure the area is free of fire
hazards, unless a marine chemist's certificate or shipyard competent
person's log is used for authorization.

(ii) The employer shall authorize employees to perform hot work
only in areas that are free of fire hazards, or that have been con-
trolled by physical isolation, fire watches, or other positive means.
Note: The requirements of (b) of this subsection apply to all hot work operations in shipyard employment except those covered by WAC

296-304-02007.

(2) Specific requirements.
(a) Maintaining fire hazard-free conditions. The employer must

keep all hot work areas free of new hazards that may cause or contrib-
ute to the spread of fire. Unexpected energizing and energy release
are covered by WAC 296-304-120. Exposure to toxic and hazardous sub-
stances is covered in chapter 296-841 WAC, Airborne contaminants;
chapter 296-802 WAC, Employee medical and exposure records; and WAC
((296-800-170)) 296-901-140, ((Employer chemical)) Hazard communica-
tion((—Introduction)).

(b) Fuel gas and oxygen supply lines and torches. The employer
must make sure that:

(i) No unattended fuel gas and oxygen hose lines or torches are
in confined spaces;

(ii) No unattended charged fuel gas and oxygen hose lines or
torches are in enclosed spaces for more than fifteen minutes;

(iii) All fuel gas and oxygen hose lines are disconnected at the
supply manifold at the end of each shift; and

(iv) All disconnected fuel gas and oxygen hose lines are rolled
back to the supply manifold or to open air to disconnect the torch; or
extended fuel gas and oxygen hose lines are not reconnected at the
supply manifold unless the lines are given a positive means of identi-
fication when they were first connected and the lines are tested using
a drop test or other positive means to ensure the integrity of fuel
gas and oxygen burning system.

AMENDATORY SECTION (Amending WSR 12-12-060, filed 6/5/12, effective
8/1/12)

WAC 296-304-06013 Hazardous materials. "Hazardous material" - A
material with one or more of the following characteristics:

• Has a flash point below 140°F, closed cup, or is subject to
spontaneous heating;
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• Has a threshold limit value below 500 p.p.m. in the case of a
gas or vapor, below 500 mg./m.3 for fumes, and below 25 m.p.p.c.f. in
case of a dust;

• Has a single dose oral LD50 below 500 mg./kg.;
• Is subject to polymerization with the release of large amounts

of energy;
• Is a strong oxidizing or reducing agent;
• Causes first degree burns to skin in short time exposure, or is

systematically toxic by skin contact; or
• In the course of normal operations, may produce dusts, gases,

fumes, vapors, mists, or smokes that have one or more of the above
characteristics.

(1) No chemical product, such as a solvent or preservative; no
structural material, such as cadmium or zinc coated steel, or plastic
material; and no process material, such as welding filler metal; which
is a hazardous material may be used until the employer has ascertained
the potential fire, toxic, or reactivity hazards which are likely to
be encountered in the handling, application, or utilization of such a
material.

(2) In order to ascertain the hazards, as required by subsection
(1) of this section, the employer shall obtain the following items of
information which are applicable to a specific product or material to
be used:

(a) The name, address, and telephone number of the source of the
information specified in this section preferably those of the manufac-
turer of the product or material.

(b) The trade name and synonyms for a mixture of chemicals, a ba-
sic structural material, or for a process material; and the chemical
name and synonyms, chemical family, and formula for a single chemical.

(c) Chemical names of hazardous ingredients, including, but not
limited to, those in mixtures, such as those in: (i) Paints, preserva-
tives, and solvents; (ii) alloys, metallic coatings, filler metals and
their coatings or core fluxes; and (iii) other liquids, solids, or
gases (e.g., abrasive materials).

(d) An indication of the percentage, by weight or volume, which
each ingredient of a mixture bears to the whole mixture, and of the
threshold limit value of each ingredient, in appropriate units.

(e) Physical data about a single chemical or a mixture of chemi-
cals, including boiling point, in degrees Fahrenheit; vapor pressure,
in millimeters of mercury; vapor density of gas or vapor (air=1); sol-
ubility in water, in percent by weight; specific gravity of material
(water=1); percentage volatile, by volume, at 70°F.; evaporation rate
for liquids (either butyl acetate or ether may be taken as 1); and ap-
pearance and odor.

(f) Fire and explosion hazard data about a single chemical or a
mixture of chemicals, including flashpoint, in degrees Fahrenheit;
flammable limits, in percent by volume in air; suitable extinguishing
media or agents; special firefighting procedures; and unusual fire and
explosion hazard information.

(g) Health hazard data, including threshold limit value, in ap-
propriate units, for a single hazardous chemical or for the individual
hazardous ingredients of a mixture as appropriate, effects of overex-
posure; and emergency and first-aid procedures.

(h) Reactivity data, including stability, incompatibility, haz-
ardous decomposition products, and hazardous polymerization.

(i) Procedures to be followed and precautions to be taken in
cleaning up and disposing of materials leaked or spilled.
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(j) Special protection information, including use of personal
protective equipment, such as respirators, eye protection, and protec-
tive clothing, and of ventilation, such as local exhaust, general,
special, or other types.

(k) Special precautionary information about handling and storing.
(l) Any other general precautionary information.
(3) The pertinent information required by subsection (2) of this

section shall be recorded either on United States Department of Labor
Form LSB 00S-4, Material Safety Data Sheet, or on an essentially simi-
lar form which has been approved by the department of labor and indus-
tries. Copies of Form LSB 00S-4 may be obtained at any of the follow-
ing regional offices of the occupational safety and health administra-
tion:

(a) Pacific region. (Arizona, California, Hawaii, and Nevada.)
10353 Federal Building, 450 Golden Gate Avenue, Box 36017, San

Francisco, Calif. 94102.
(b) Region X, OSHA, (Alaska, Washington, Idaho, and Oregon),

((1111 3rd Ave. Suite 715)) 300 Fifth Avenue, Suite 1280, Seattle,
Washington ((98101)) 98104-2397.

A completed ((MSDS)) SDS form shall be preserved and available
for inspection for each hazardous chemical on the worksite.

(4) The employer shall instruct employees who will be exposed to
the hazardous materials as to the nature of the hazards and the means
of avoiding them.

(5) The employer shall provide all necessary controls, and the
employees shall be protected by suitable personal protective equipment
against the hazards identified under subsection (1) of this section
and those hazards for which specific precautions are required in WAC
296-304-020 through 296-304-04013.

(6) The employer shall provide adequate washing facilities for
employees engaged in the application of paints or coatings or in other
operations where contaminants can, by ingestion or absorption, be det-
rimental to the health of the employees. The employer shall encourage
good personal hygiene practices by informing the employees of the need
for removing surface contaminants by thorough washing of hands and
face prior to eating or smoking.

(7) The employer shall not permit eating or smoking in areas un-
dergoing surface preparation or preservation or where shiprepairing,
shipbuilding, or shipbreaking operations produce atmospheric contami-
nation.

(8) The employer shall not permit employees to work in the imme-
diate vicinity of uncovered garbage and shall ensure that employees
working beneath or on the outboard side of a vessel are not subject to
contamination by drainage or waste from overboard discharges.

(9) Requirements of WAC ((296-800-170)) 296-901-140, ((Chemical))
Hazard communication ((program)), will apply to shiprepairing, ship-
building, and shipbreaking when potential hazards of chemicals and
communicating information concerning hazards and appropriate protec-
tive equipment is applicable to an operation.
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AMENDATORY SECTION (Amending WSR 12-12-060, filed 6/5/12, effective
8/1/12)

WAC 296-304-06017 Retention of DOT markings, placards, and la-
bels. (1) Any employer who receives a package of hazardous material
that is required to be marked, labeled, or placarded in accordance
with the U.S. Department of Transportation Hazardous Materials Regula-
tions (49 C.F.R. parts 171 through 180) shall retain those markings,
labels, and placards on the package until the packaging is sufficient-
ly cleaned of residue and purged of vapors to remove any potential
hazards.

(2) Any employer who receives a freight container, rail freight
car, motor vehicle, or transport vehicle that is required to be marked
or placarded in accordance with the U.S. Department of Transportation
Hazardous Materials Regulations shall retain those markings and plac-
ards on the freight container, rail freight car, motor vehicle, or
transport vehicle until the hazardous materials are sufficiently re-
moved to prevent any potential hazards.

(3) The employer shall maintain markings, placards, and labels in
a manner that ensures that they are readily visible.

(4) For nonbulk packages that will not be reshipped, the require-
ments of this section are met if a label or other acceptable marking
is affixed in accordance with ((chapter 296-839 WAC, Content and dis-
tribution of material safety data sheets (MSDSs) and label informa-
tion)) WAC 296-901-14012, Labels and other forms of warning and WAC
296-901-14014, Safety data sheets.

(5) For the purposes of this section, the term "hazardous materi-
al" and any other terms not defined in this section have the same def-
inition as specified in the U.S. Department of Transportation Hazard-
ous Materials Regulations.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-32-230 Training. (1) Employers shall provide training in
the various precautions and safe practices described in this section
and shall insure that employees do not engage in the activities to
which this chapter applies until such employees have received proper
training in the various precautions and safe practices required by
this section. However, where the employer can demonstrate that an em-
ployee is already trained in the precautions and safe practices re-
quired by this section prior to their employment, training need not be
provided to that employee in accordance with this section.

(2) Where training is required, it shall consist of on-the-job
training or classroom-type training or a combination of both.

(3) The training program shall include a list of the subject
courses and the types of personnel required to receive such instruc-
tion. A written description of the training program and a record of
employees who have received such training shall be maintained for the
duration of the employee's employment and shall be made available upon
request to the director of the department of labor and industries, or
his/her authorized representative.

(4) Such training shall, where appropriate, include the following
subjects:

(a) Recognition and avoidance of dangers relating to encounters
with harmful substances, and animal, insect, or plant life.

(b) Procedures to be followed in emergency situations, and
(c) First-aid training, including instruction in artificial res-

piration.
(5) It shall be the responsibility of the employer to hold month-

ly safety meetings at practical points throughout the operation and
insist upon employees attending said meetings. Minutes shall be kept
of each safety meeting and retained for a period of one year.

(6) It shall be the responsibility of management to develop and
maintain a ((chemical)) hazard communication program as required by
WAC ((296-800-170)) 296-901-140, which will provide information to all
employees relative to hazardous chemicals or substances to which they
are exposed, or may become exposed, in the course of their employment.
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AMENDATORY SECTION (Amending WSR 05-17-168, filed 8/23/05, effective
1/1/06)

WAC 296-855-20010 Preventive practices.
You must:
• Make sure that all containers of EtO whose contents are capable

of causing employee exposure above the action level or above the STEL
are labeled, tagged, or marked with this warning.

AND
Prior to June 1, 2015, employers may include the following infor-

mation on containers of EtO in lieu of the labeling requirements in
WAC 296-855-420:

Danger
Contains Ethylene Oxide

Cancer Hazard and Reproductive Hazard

AND
A warning stating that breathing airborne concentrations of EtO

is hazardous.
• Keep container labels free of statements that contradict or de-

tract from the labels' hazard warning.
Note: • EtO is highly flammable and should be kept in a tightly covered container, and in a cool, well-ventilated area away from any type of ignition

source.

You must:
• Make sure warning labels remain on containers of EtO when these

containers are transported.
Exemption: • Reaction vessels, storage tanks, and pipes or piping systems are not considered to be containers and do not require labeling.

 • Labeling requirements do not apply when EtO:
 – Is used as a pesticide as defined by the Federal Insecticide, Fungicide, and Rodenticides Act (7 U.S.C. 136 et seq.);
 AND
 – Meets the Environmental Protection Agency labeling requirements for pesticides.

AMENDATORY SECTION (Amending WSR 05-17-168, filed 8/23/05, effective
1/1/06)

WAC 296-855-20020 Exposure control areas.
You must:
• Establish temporary or permanent exposure control areas where

airborne concentrations of ethylene oxide (EtO) exceed or could exceed
the permissible exposure limits (PELs) by doing all the following:

– Clearly identify the boundaries of exposure control areas in
any way that minimizes employee access.

– Post signs at access points to exposure control areas that:
■ Are easy to read (for example, they are kept clean and well

lit).
AND
■ Include this warning:
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DANGER
ETHYLENE OXIDE

MAY CAUSE CANCER ((AND REPRODUCTIVE HAZARD))
MAY DAMAGE FERTILITY OR THE UNBORN CHILD

RESPIRATORY PROTECTION AND PROTECTIVE CLOTH-
ING MAY BE REQUIRED IN THIS AREA

AUTHORIZED PERSONNEL ONLY
((RESPIRATORS AND PROTECTIVE CLOTHING MAY BE

REQUIRED TO BE WORN IN THIS AREA))

• Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in this section:

DANGER
ETHYLENE OXIDE

CANCER HAZARD AND REPRODUCTIVE HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE CLOTHING MAY BE REQUIRED TO BE WORN IN THIS AREA

• Keep signs and areas near them free of statements that contra-
dict or detract from their message.
Note: • This requirement does not prevent you from posting other signs.

You must:
• Allow only authorized personnel to enter exposure control

areas.
Note: • When identifying the boundaries of exposure control areas you should consider factors such as:

 – The level and duration of airborne exposure.
 – Whether the area is permanent or temporary.
 – The number of employees in adjacent areas.
 • You may use permanent or temporary enclosures, caution tape, ropes, painted lines on surfaces, or other materials to visibly distinguish expo-
sure control areas or separate them from the rest of the workplace.

You must:
• Make sure employees entering exposure control areas have appro-

priate respirators available for use.
• Prevent all of the following activities from occurring in expo-

sure control areas:
– Eating food.
– Drinking beverages.
– Smoking.
– Chewing tobacco or gum.
– Applying cosmetics.
– Storing food, beverages, or cosmetics.

AMENDATORY SECTION (Amending WSR 05-17-168, filed 8/23/05, effective
1/1/06)

WAC 296-855-20090 Training.
You must:
• Train employees who are potentially exposed above the:
– Action level (AL) 0.5 parts per million (ppm);
OR
– Fifteen-minute short-term exposure limit (STEL) of five ppm.
• Provide training:
– At the time of initial assignment;
AND
– Then at least every twelve months.
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• Make sure training and information includes all of the follow-
ing:

– The requirements of this chapter.
– The location and availability of this chapter.
– The purpose of medical evaluations and a description of your

medical evaluation program required in Medical evaluations, WAC
296-855-30030 in this chapter.

– Monitoring procedures and observations to detect the presence
or release of EtO.

– The physical and health hazards of EtO.
– Actions employees can take to protect themselves from EtO expo-

sure such as work practices, emergency procedures, and PPE.
– The details of your hazard communication program required by

another chapter, ((Employer chemical)) Hazard communication, WAC
((296-800-170)) 296-901-140.

– Operations in employee work areas where EtO is present.
– The following information found in the General occupational

health standards, chapter 296-62 WAC:
■ The Substance safety data sheet, WAC 296-62-07383 Appendix A.
■ The Substance technical guidelines, WAC 296-62-07385 Appendix

B.
■ Medical surveillance guidelines, WAC 296-62-07387 Appendix C.

NEW SECTION

WAC 296-855-420 Communication of hazards. Hazard communication—
General.

• Chemical manufacturers, importers, distributors and employers
shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for EtO.

• In classifying the hazards of EtO at least the following haz-
ards are to be addressed: Cancer; reproductive effects; mutagenicity;
central nervous system; skin sensitization; skin, eye and respiratory
tract irritation; acute toxicity effects; and flammability.

• Employers shall include EtO in the hazard communication program
established to comply with the HCS, WAC 296-901-140. Employers shall
ensure that each employee has access to labels on containers of EtO
and to safety data sheets, and is trained in accordance with the re-
quirements of HCS and WAC 296-855-20090.

AMENDATORY SECTION (Amending WSR 05-17-168, filed 8/23/05, effective
1/1/06)

WAC 296-855-500 Definitions.
Action level:
An airborne concentration of ethylene oxide (EtO) of 0.5 parts

per million, calculated as an eight-hour time-weighted average.
Authorized personnel:
Individuals specifically permitted by the employer to enter the

exposure control area to perform necessary duties, or to observe em-
ployee exposure evaluations.

[ 3 ] OTS-5770.1



Breathing zone:
The space around and in front of an employee's nose and mouth,

forming a hemisphere with a six- to nine-inch radius.
CAS (Chemical Abstract Service) number:
CAS numbers are internationally recognized and used on ((materi-

al)) safety data sheets (((MSDSs))) (SDSs) and other documents to
identify substances. For more information see http://www.cas.org/
about.

Container:
Any container, except for pipes or piping systems that contains

ethylene oxide. It can be any of the following:
■ Barrel.
■ Bottle.
■ Can.
■ Cylinder.
■ Drum.
■ Reaction vessel.
■ Storage tank.
Day:
Any part of a calendar day.
Director:
The director means the director of the department of labor and

industries or their designee.
Emergency:
Any event that could or does result in the unexpected significant

release of ethylene oxide. Examples of emergencies include equipment
failure, container rupture, or control equipment failure.

Ethylene oxide (EtO):
Is an organic chemical represented by the CAS registry number

75-21-8. EtO is a flammable colorless gas and is commonly used to
sterilize medical equipment and as a fumigant for certain agricultural
products. It is also used as an intermediary in the production of var-
ious chemicals such as ethylene glycol, automotive antifreeze, and
polyurethane.

Exposure:
The contact an employee has with ethylene oxide, whether or not

protection is provided by respirators or other personal protective
equipment (PPE). Exposure can occur through various routes of entry
such as inhalation, ingestion, skin contact, or skin absorption.

Licensed health care professional (LHCP):
An individual whose legally permitted scope of practice allows

him or her to provide some or all of the health care services required
for medical evaluations.

Permissible exposure limits (PELs):
PELs are employee exposures to toxic substances or harmful physi-

cal agents that must not be exceeded. PELs are specified in applicable
WISHA rules. The PELs for ethylene oxide (EtO) are:

• Eight-hour time-weighted average (TWA8) of one part per million
(ppm);

AND
• Fifteen-minute short-term exposure limit (STEL) of five ppm.
Short term exposure limit (STEL):
An exposure limit averaged over a short time period (usually fif-

teen minutes) that must not be exceeded during any part of an employ-
ee's workday.

Time-weighted average (TWA8):
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An exposure limit averaged over an eight-hour period that must
not be exceeded during an employee's workday.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-155-17609 Exposure assessment. (1) General.
(a) Each employer who has a workplace or operation covered by

this standard shall initially determine if any employee may be exposed
to lead at or above the action level.

(b) For the purposes of this section, employee exposure is that
exposure which would occur if the employee were not using a respira-
tor.

(c) With the exception of monitoring under subsection (3) of this
section, where monitoring is required by this standard, the employer
shall collect personal samples representative of a full shift includ-
ing at least one sample for each job classification in each work area
either for each shift or for the shift with the highest exposure lev-
el.

(d) Full shift personal samples shall be representative of the
monitored employee's regular, daily exposure to lead.

(2) Protection of employees during assessment of exposure.
(a) With respect to the lead related tasks listed in this subdi-

vision, where lead is present, until the employer performs an employee
exposure assessment as required in this section and documents that the
employee performing any of the listed tasks is not exposed above the
PEL, the employer shall treat the employee as if the employee were ex-
posed above the PEL, and not in excess of ten (10) times the PEL, and
shall implement employee protective measures prescribed in subdivision
(e) of this subsection. The tasks covered by this requirement are:

(i) Where lead containing coatings or paint are present: Manual
demolition of structures (e.g, dry wall), manual scraping, manual
sanding, heat gun applications, and power tool cleaning with dust col-
lection systems;

(ii) Spray painting with lead paint.
(b) In addition, with regard to tasks not listed in subdivision

(a), where the employer has any reason to believe that an employee
performing the task may be exposed to lead in excess of the PEL, until
the employer performs an employee exposure assessment as required by
this section and documents that the employee's lead exposure is not
above the PEL the employer shall treat the employee as if the employee
were exposed above the PEL and shall implement employee protective
measures as prescribed in subdivision (e) of this subsection.

(c) With respect to the tasks listed in this subdivision, where
lead is present, until the employer performs an employee exposure as-
sessment as required in this section, and documents that the employee
performing any of the listed tasks is not exposed in excess of 500
µg/m3, the employer shall treat the employee as if the employee were
exposed to lead in excess of 500 µg/m3 and shall implement employee
protective measures as prescribed in subdivision (e) of this subsec-
tion. Where the employer does establish that the employee is exposed
to levels of lead below 500 µg/m3, the employer may provide the ex-
posed employee with the appropriate respirator prescribed for such use
at such lower exposures, in accordance with Table 1 of WAC
296-155-17613. The tasks covered by this requirement are:

(i) Using lead containing mortar; lead burning;
(ii) Where lead containing coatings or paint are present: Rivet

busting; power tool cleaning without dust collection systems; cleanup

[ 1 ] OTS-5771.1



activities where dry expendable abrasives are used; and abrasive
blasting enclosure movement and removal.

(d) With respect to the tasks listed in this subdivision, where
lead is present, until the employer performs an employee exposure as-
sessment as required in this section and documents that the employee
performing any of the listed tasks is not exposed to lead in excess of
2,500 µg/m3 (50xPEL), the employer shall treat the employee as if the
employee were exposed to lead in excess of 2,500 µg/m3 and shall im-
plement employee protective measures as prescribed in (e) of this sub-
section. Where the employer does establish that the employee is ex-
posed to levels of lead below 2,500 µg/m3, the employer may provide
the exposed employee with the appropriate respirator prescribed for
use at such lower exposures, in accordance with Table I of this WAC
296-155-17613. Protection described in this section is required where
lead containing coatings or paint are present on structures when per-
forming:

(i) Abrasive blasting;
(ii) Welding;
(iii) Cutting; and
(iv) Torch burning.
(e) Until the employer performs an employee exposure assessment

as required by this section and determines actual employee exposure,
the employer shall provide to employees performing the tasks described
in (a) through (d) of this subsection with interim protection as fol-
lows:

(i) Appropriate respiratory protection in accordance with WAC
296-155-17613.

(ii) Appropriate personal protective clothing and equipment in
accordance with WAC 296-155-17615.

(iii) Change areas in accordance with WAC 296-155-17619(2).
(iv) Hand washing facilities in accordance with WAC

296-155-17619(5).
(v) Biological monitoring in accordance with WAC 296-155-17621

(1)(a), to consist of blood sampling and analysis for lead and zinc
protoporphyrin levels, and

(vi) Training as required by WAC 296-155-17625 (1)(a) regarding
WAC ((296-800-170, Chemical)) 296-901-140, Hazard communication;
training as required by WAC 296-155-17625 (2)(c), regarding use of
respirators; and training in accordance with WAC 296-155-100.

(3) Basis of initial determination.
(a) Except as provided by (c) and (d) of this subsection the em-

ployer shall monitor employee exposures and shall base initial deter-
minations on the employee exposure monitoring results and any of the
following, relevant considerations:

(i) Any information, observations, or calculations which would
indicate employee exposure to lead;

(ii) Any previous measurements of airborne lead; and
(iii) Any employee complaints of symptoms which may be attributa-

ble to exposure to lead.
(b) Monitoring for the initial determination where performed may

be limited to a representative sample of the exposed employees who the
employer reasonably believes are exposed to the greatest airborne con-
centrations of lead in the workplace.

(c) Where the employer has previously monitored for lead expo-
sures, and the data were obtained within the past twelve months during
work operations conducted under workplace conditions closely resem-
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bling the processes, type of material, control methods, work practi-
ces, and environmental conditions used and prevailing in the employ-
er's current operations, the employer may rely on such earlier moni-
toring results to satisfy the requirements of subdivision (a) of this
subsection and subsection (5) of this section if the sampling and ana-
lytical methods meet the accuracy and confidence levels of subsection
(9) of this section.

(d) Where the employer has objective data, demonstrating that a
particular product or material containing lead or a specific process,
operation or activity involving lead cannot result in employee expo-
sure to lead at or above the action level during processing, use, or
handling, the employer may rely upon such data instead of implementing
initial monitoring.

(i) The employer shall establish and maintain an accurate record
documenting the nature and relevancy of objective data as specified in
WAC 296-155-17629(4), where used in assessing employee exposure in
lieu of exposure monitoring.

(ii) Objective data, as described in subdivision (d) of this sub-
section, is not permitted to be used for exposure assessment in con-
nection with subsection (2) of this section.

(4) Positive initial determination and initial monitoring.
(a) Where a determination conducted under subsections (1), (2)

and (3) of this section shows the possibility of any employee exposure
at or above the action level the employer shall conduct monitoring
which is representative of the exposure for each employee in the work-
place who is exposed to lead.

(b) Where the employer has previously monitored for lead expo-
sure, and the data were obtained within the past twelve months during
work operations conducted under workplace conditions closely resem-
bling the processes, type of material, control methods, work practi-
ces, and environmental conditions used and prevailing in the employ-
er's current operations, the employer may rely on such earlier moni-
toring results to satisfy the requirements of (a) of this subsection
if the sampling and analytical methods meet the accuracy and confi-
dence levels of subsection (9) of this section.

(5) Negative initial determination. Where a determination, con-
ducted under subsections (1), (2), and (3) of this section is made
that no employee is exposed to airborne concentrations of lead at or
above the action level the employer shall make a written record of
such determination. The record shall include at least the information
specified in subsection (3)(a) of this section and shall also include
the date of determination, location within the worksite, and the name
and Social Security number of each employee monitored.

(6) Frequency.
(a) If the initial determination reveals employee exposure to be

below the action level further exposure determination need not be re-
peated except as otherwise provided in subsection (7) of this section.

(b) If the initial determination or subsequent determination re-
veals employee exposure to be at or above the action level but at or
below the PEL the employer shall perform monitoring in accordance with
this section at least every six months. The employer shall continue
monitoring at the required frequency until at least two consecutive
measurements, taken at least seven days apart, are below the action
level at which time the employer may discontinue monitoring for that
employee except as otherwise provided in subsection (7) of this sec-
tion.
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(c) If the initial determination reveals that employee exposure
is above the PEL the employer shall perform monitoring quarterly. The
employer shall continue monitoring at the required frequency until at
least two consecutive measurements, taken at least seven days apart,
are at or below the PEL but at or above the action level at which time
the employer shall repeat monitoring for that employee at the frequen-
cy specified in subdivision (b) of this subsection, except as other-
wise provided in subsection (7) of this section. The employer shall
continue monitoring at the required frequency until at least two con-
secutive measurements, taken at least seven days apart, are below the
action level at which time the employer may discontinue monitoring for
that employee except as otherwise provided in subsection (7) of this
section.

(7) Additional exposure assessments. Whenever there has been a
change of equipment, process, control, personnel or a new task has
been initiated that may result in additional employees being exposed
to lead at or above the action level or may result in employees al-
ready exposed at or above the action level being exposed above the
PEL, the employer shall conduct additional monitoring in accordance
with this section.

(8) Employee notification.
(a) Within five working days after completion of the exposure as-

sessment the employer shall notify each employee in writing of the re-
sults which represent that employee's exposure.

(b) Whenever the results indicate that the representative employ-
ee exposure, without regard to respirators, is at or above the PEL the
employer shall include in the written notice a statement that the em-
ployees exposure was at or above that level and a description of the
corrective action taken or to be taken to reduce exposure to below
that level.

(9) Accuracy of measurement. The employer shall use a method of
monitoring and analysis which has an accuracy (to a confidence level
of ninety-five percent) of not less than plus or minus twenty-five
percent for airborne concentrations of lead equal to or greater than
30 µg/m3.
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AMENDATORY SECTION (Amending WSR 86-03-074, filed 1/21/86)

WAC 296-155-250 Definitions applicable to this part. (1) "Ap-
proved" for the purpose of this part, means equipment that has been
listed or approved by a nationally recognized testing laboratory such
as Factory Mutual Engineering Corp., or Underwriters' Laboratories,
Inc., federal agencies such as United States Mine Safety and Health
Administration or United States Coast Guard, which issue approvals for
such equipment, or the department of labor and industries.

(2) "Closed container" means a container so sealed by means of a
lid or other device that neither liquid nor vapor will escape from it
at ordinary temperatures.

(3) (("Combustible liquid" means any liquid having a flashpoint
at or above 100°F (37.8°C). Combustible liquids shall be divided into
two classes as follows:

(a) "Class II liquids" shall include those with flashpoints at or
above 100°F (37.8°C) and below 140°F (60°C), except any mixture having
components with flashpoints of 200°F (93.3°C) or higher, the volume of
which make up 99 percent or more of the total volume of the mixture.

(b) "Class III liquids" shall include those with flashpoints at
or above 140°F (60°C). Class III liquids are subdivided into two sub-
classes:

(i) "Class IIIA liquids" shall include those with flashpoints at
or above 140°F (60°C) and 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 99 percent or more of the total volume
of the mixture.

(ii) "Class IIIB liquids" shall include those with flashpoints at
or above 200°F (93.3°C). This section does not cover Class IIIB liq-
uids. Where the term "Class III liquids" is used in this section, it
shall mean only Class IIIA liquids.

(c) When a combustible liquid is heated for use to within 30°F
(16.7°C) of its flashpoint, it shall be handled in accordance with the
requirements for the next lower class of liquids.

(4))) "Combustion" means any chemical process that involves oxi-
dation sufficient to produce light or heat.

(((5))) (4) "Fire brigade" means an organized group of employees
that are knowledgeable, trained, and skilled in the safe evacuation of
employees during emergency situations and in assisting in firefighting
operations.

(((6))) (5) "Fire resistance" means so resistant to fire that,
for specified time and under conditions of a standard heat intensity,
it will not fail structurally and will not permit the side away from
the fire to become hotter than a specified temperature. For purposes
of this part, fire resistance shall be determined by the Standard
Methods of Fire Tests of Building Construction and Materials, NFPA
251-72.

(((7))) (6) "Flammable" means capable of being easily ignited,
burning intensely or having a rapid rate of flame spread.

(((8))) (7) "Flammable liquid" means any liquid having a flash-
point at or below ((100°F (37.8°C), except any mixture having compo-
nents with flashpoints of 100°F (37.8°C) or higher, the total of which
make up 99 percent or more of the total volume of the mixture. Flamma-
ble liquids shall be known as Class I liquids. Class I)) 199.4°F
(93°C). Flammable liquids are divided into ((three classes)) four cat-
egories as follows:
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(a) ((Class IA)) Category 1 shall include liquids having flash-
points below ((73°F (22.8°C))) 73.4°F (23°C) and having a boiling
point at or below ((100°F (37.8°C))) 95°F (35°C).

(b) ((Class IB)) Category 2 shall include liquids having flash-
points below ((73°F (22.8°C))) 73.4°F (23°C) and having a boiling
point ((at or)) above ((100°F (37.8°C))) 95°F (35°C).

(c) ((Class IC)) Category 3 shall include liquids having flash-
points at or above ((73°F (22.8°C))) 73.4°F (23°C) and at or below
140°F (60°C). When a Category 3 liquid with a flashpoint at or above
100°F (37.8°C) is heated for use to within 30°F (16.7°C) of its flash-
point, it shall be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint below 100°F (37.8°C).

(d) Category 4 shall include liquids having flashpoints above
140°F (60°C) and at or below 199.4°F (93°C). When a Category 4 flamma-
ble liquid is heated for use to within 30°F (16.7°C) of its flash-
point, it shall be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it shall be
handled in accordance with the requirements for a Category 4 flammable
liquid.

(((9))) (8) "Flashpoint" means the minimum temperature at which a
liquid gives off vapor within a test vessel in sufficient concentra-
tion to form an ignitable mixture with air near the surface of the
liquid, and shall be determined as follows:

(a) ((For a liquid which has a viscosity of less than 45 SUS at
100°F (37.8°C), does not contain suspended solids, and does not have a
tendency to form a surface film while under test, the procedure speci-
fied in the Standard Method of Test for Flashpoint by Tag Closed Test-
er (ASTM D-56-70) shall be used.

(b) For a liquid which has a viscosity of 45 SUS or more at 100°F
(37.8°C), or contains suspended solids, or has a tendency to form a
surface film while under test, the Standard Method of Test for Flash-
point by Pensky-Martens Closed Tester (ASTM D-93-71) shall be used,
except that the methods specified in Note 1 to section 1.1 of ASTM
D-93-71 may be used for the respective materials specified in the
note.

(10))) The flashpoint of liquids having a viscosity less than 45
Saybolt Universal Second(s) at 100°F (37.8°C) and a flashpoint below
175°F (79.4°C) shall be determined in accordance with the Standard
Method of Test for Flash Point by the Tag Closed Tester, ASTM D-56-69,
or an equivalent method as defined by WAC 296-901-14024, Appendix B-
Physical hazard criteria.

(b) The flashpoints of liquids having a viscosity of 45 Saybolt
Universal Second(s) or more at 175°F (79.4°C) or higher shall be de-
termined in accordance with the Standard Method of Test for Flash
Point by the Pensky Martens Closed Tester, ASTM D-93-69, or an equiva-
lent method as defined by WAC 296-901-14024, Appendix B-Physical haz-
ard criteria.

(9) "Liquified petroleum gases" "LPG" and "LP Gas" mean and in-
clude any material which is composed predominantly of any of the fol-
lowing hydrocarbons, or mixtures of them, such as propane, propylene,
butane (normal butane or isobutane), and butylenes.

(((11))) (10) "Portable tank" means a closed container having a
liquid capacity more than 60 U.S. gallons, and not intended for fixed
installation.
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(((12))) (11) "Safety can" means an approved closed container, of
not more than 5 gallons capacity, having a spring-closing lid and
spout cover and so designed that it will safely relieve internal pres-
sure when subjected to fire exposure.

(((13))) (12) "Salamander" means a portable heating device, solid
or liquid fueled, which is not vented to the outdoor atmosphere.

(((14))) (13) "Vapor pressure" means the pressure, measured in
pounds per square inch (absolute), exerted by a volatile liquid as de-
termined by the "Standard Method of Test for Vapor Pressure of Petro-
leum Products (Reid Method)," (ASTM D-323-68).

AMENDATORY SECTION (Amending WSR 01-23-060, filed 11/20/01, effective
12/1/01)

WAC 296-155-260 Fire protection. (1) General requirements.
(a) The employer shall be responsible for development of a fire

protection program to be followed throughout all phases of construc-
tion and demolition work, and the employer shall provide for fire-
fighting equipment as specified in this part. As fire hazards occur,
there shall be no delay in providing necessary equipment.

(b) Access to all available firefighting equipment shall be main-
tained at all times.

(c) All firefighting equipment, provided by the employer, shall
be conspicuously located.

(d) All firefighting equipment shall be periodically inspected by
a competent person, and maintained in operating condition. Defective
equipment shall be immediately replaced.

(e) As warranted by the project, the employer shall provide a
trained and equipped firefighting organization (fire brigade) to as-
sure adequate protection to life.

(2) Water supply.
(a) A temporary or permanent water supply, of sufficient volume,

duration, and pressure, required to properly operate firefighting
equipment shall be made available as soon as combustible materials ac-
cumulate.

(b) Where underground water mains are to be provided, they shall
be installed, completed, and made available for use as soon as practi-
cable.

(3) Portable firefighting equipment.
(a) A fire extinguisher, rated not less than 2A, shall be provi-

ded for each 3,000 square feet of a combustible building area, or ma-
jor fraction thereof. Travel distance from any point of the protected
area to the nearest fire extinguisher shall not exceed a horizontal
distance of 100 feet.
Note: One 55-gallon open drum of water with two fire pails may be substituted for a fire extinguisher having a 2A rating.

(b) A 1/2-inch diameter garden-type hose line, not to exceed 100
feet in length and equipped with a nozzle, may be substituted for a
2A-rated fire extinguisher, provided it is capable of discharging a
minimum of 5 gallons per minute with a minimum hose stream range of 30
feet horizontally. The garden-type hose lines shall be mounted on con-
ventional racks or reels. The number and location of hose racks or
reels shall be such that at least one hose stream can be applied to
all points in the area.
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(c) One or more fire extinguishers, rated not less than 2A, shall
be provided on each floor. In multistory buildings, where combustibles
are present, at least one fire extinguisher shall be located adjacent
to a stairway.

(d) Extinguishers and water drums, subject to freezing, shall be
protected from freezing.

(e) A fire extinguisher, rated not less than 10B, shall be provi-
ded within 50 feet of wherever more than 5 gallons of flammable ((or
combustible)) liquids or 5 pounds of flammable gas are being used on
the jobsite. This requirement does not apply to the integral fuel
tanks of motor vehicles.

(f) Carbon tetrachloride and other toxic vaporizing liquid fire
extinguishers are prohibited.

(g) Portable fire extinguishers shall be inspected periodically
and maintained in accordance with Maintenance and Use of Portable Fire
Extinguishers, NFPA No. 10A-1981 and WAC 296-800-300.

(h) Fire extinguishers which have been listed or approved by a
nationally recognized testing laboratory, shall be used to meet the
requirements of this part. (See Table D-1)
Note: For additional requirements relating to portable fire extinguishers see WAC 296-800-300.

 
Note: One hundred feet, or less, of 1-1/2 inch hose, with a nozzle capable of discharging water at 25 gallons or more per minute, may be substituted

for a fire extinguisher rated not more than 2A in the designated area provided that the hose line can reach all points in the area.

(i) If fire hose connections are not compatible with local fire-
fighting equipment, the contractor shall provide adapters, or equiva-
lent, to permit connections.

(j) During demolition involving combustible materials, charged
hose lines, supplied by hydrants, water tank trucks with pumps, or
equivalent, shall be made available.

(4) Fixed firefighting equipment.
(a) Sprinkler protection.
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(i) If the facility being constructed includes the installation
of automatic sprinkler protection, the installation shall closely fol-
low the construction and be placed in service as soon as applicable
laws permit following completion of each story.

(ii) During demolition or alterations, existing automatic sprin-
kler installations shall be retained in service as long as reasonable.
The operation of sprinkler control valves shall be permitted only by
properly authorized persons.
Note: Modification of sprinkler systems to permit alterations or additional demolition should be expedited so that the automatic protection may be

returned to service as quickly as possible. Sprinkler control valves shall be checked daily at close of work to ascertain that the protection is in
service.

(b) Standpipes. In all structures in which standpipes are re-
quired, or where standpipes exist in structures being altered, they
shall be brought up as soon as applicable laws permit, and shall be
maintained as construction progresses in such a manner that they are
always ready for fire protection use. The standpipes shall be provided
with Siamese fire department connections on the outside of the struc-
ture, at the street level, which shall be conspicuously marked. There
shall be at least one standard hose outlet at each floor.

(5) Fire alarm devices.
(a) An alarm system, e.g., telephone system, siren, etc., shall

be established by the employer whereby employees on the site and the
local fire department can be alerted for an emergency.

(b) The alarm code and reporting instructions shall be conspicu-
ously posted at phones and at employee entrances.

(6) Fire cutoffs.
(a) Fire walls and exit stairways, required for the completed

buildings, shall be given construction priority. Fire doors, with au-
tomatic closing devices, shall be hung on openings as soon as practi-
cal.

(b) Fire cutoffs shall be retained in buildings undergoing alter-
ations or demolition until operations necessitate their removal.

AMENDATORY SECTION (Amending WSR 88-23-054, filed 11/14/88)

WAC 296-155-265 Fire prevention. (1) Ignition hazards.
(a) Electrical wiring and equipment for light, heat, or power

purposes shall be installed in compliance with the requirements of
Part I of this standard.

(b) Internal combustion engine powered equipment shall be so lo-
cated that exhausts are well away from combustible materials. When ex-
hausts are piped to outside the building under construction, a clear-
ance of at least 6 inches shall be maintained between such piping and
combustible material.

(c) Smoking shall be prohibited at or in the vicinity of opera-
tions which constitute a fire hazard, and shall be conspicuously pos-
ted: "No smoking or open flame."

(d) Portable battery powered lighting equipment, used in connec-
tion with the storage, handling, or use of flammable gases or liquids,
shall be of the type approved for the hazardous locations.

(e) The nozzle of air, inert gas, and steam lines or hoses, when
used in the cleaning or ventilation of tanks and vessels that contain
hazardous concentrations of flammable gases or vapors, shall be bonded
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to the tank or vessel shell. Bonding devices shall not be attached or
detached in hazardous concentrations of flammable gases or vapors.

(f) Workers shall not take open lights or open flames near or in
an open sewer manhole, gas main, conduit or other similar place until
the absence of explosive or harmful gases has been assured. Open
lights or flames shall not be carried into areas and enclosures where
flammable vapors or exposed low flash point solvents exist. Only ap-
proved and suitable protected lights shall be used.

(2) Temporary buildings.
(a) No temporary building shall be erected where it will adverse-

ly affect any means of exit.
(b) Temporary buildings, when located within another building or

structure, shall be of either noncombustible construction or of com-
bustible construction having a fire resistance of not less than 1
hour.

(c) Temporary buildings, located other than inside another build-
ing and not used for the storage, handling, or use of flammable ((or
combustible)) liquids, flammable gases, explosives, or blasting
agents, or similar hazardous occupancies, shall be located at a dis-
tance of not less than 10 feet from another building or structure.
Groups of temporary buildings, not exceeding 2,000 square feet in ag-
gregate, shall, for the purpose of this part, be considered a single
temporary building.

(3) Open yard storage.
(a) Combustible materials shall be piled with due regard to the

stability of piles and in no case higher than 20 feet.
(b) Driveways between and around combustible storage piles shall

be at least 15 feet wide and maintained free from accumulation of rub-
bish, equipment, or other articles or materials. Driveways shall be so
spaced that a maximum grid system unit of 50 feet by 150 feet is pro-
duced.

(c) The entire storage site shall be kept free from accumulation
of unnecessary combustible materials. Weeds and grass shall be kept
down and a regular procedure provided for the periodic cleanup of the
entire area.

(d) When there is a danger of an underground fire, that land
shall not be used for combustible or flammable storage.

(e) Method of piling shall be solid wherever possible and in or-
derly and regular piles. No combustible material shall be stored out-
doors within 10 feet of a building or structure.

(f) Portable fire extinguishing equipment, suitable for the fire
hazard involved, shall be provided at convenient, conspicuously acces-
sible locations in the yard area. Portable fire extinguishers, rated
not less than 2A, shall be placed so that maximum travel distance to
the nearest unit shall not exceed 100 feet.

(4) Indoor storage.
(a) Storage shall not obstruct, or adversely affect, means of ex-

it.
(b) All materials shall be stored, handled, and piled with due

regard to their fire characteristics.
(c) Noncompatible materials, which may create a fire hazard,

shall be segregated by a barrier having a fire resistance of at least
1 hour.

(d) Material shall be piled to minimize the spread of fire inter-
nally and to permit convenient access for firefighting. Stable piling
shall be maintained at all times. Aisle space shall be maintained to
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safely accommodate the widest vehicle that may be used within the
building for firefighting purposes.

(e) Clearance of at least 36 inches shall be maintained between
the top level of the stored material and the sprinkler deflectors.

(f) Clearance shall be maintained around lights and heating units
to prevent ignition of combustible materials.

(g) A clearance of 24 inches shall be maintained around the path
of travel of fire doors unless a barricade is provided, in which case
no clearance is needed. Material shall not be stored within 36 inches
of a fire door opening.
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AMENDATORY SECTION (Amending WSR 03-01-096, filed 12/17/02, effective
6/1/03)

WAC 296-62-05520 Retain readily visible DOT labeling.
You must:
• Retain readily visible DOT labeling as specified in Table 1.

Table 1
Specifications for Retaining DOT Labeling

If you receive Retain DOT markings, placards and
labels UNTIL:

• Packages of hazardous
materials

• Hazardous materials are sufficiently re-
moved

– Packaging must be
■ cleaned of residue
■ purged of vapors

• Freight containers
• Rail freight cars
• Motor vehicles
• Transport vehicles

• Hazardous materials are sufficiently re-
moved

• Nonbulk packages that
will not be reshipped

• You replace the DOT labeling with la-
beling that complies with WAC
((296-800-170, Employer chemical))
296-901-140, Hazard communica-
tion((—Introduction (see the Safety and
Health Core Rules Book)))

AMENDATORY SECTION (Amending WSR 91-11-070, filed 5/20/91, effective
6/20/91)

WAC 296-62-07544 Appendix B—Sampling strategy and analytical
methods for formaldehyde. (1) To protect the health of employees, ex-
posure measurements must be unbiased and representative of employee
exposure. The proper measurement of employee exposure requires more
than a token commitment on the part of the employer. WISHA's mandatory
requirements establish a baseline; under the best of circumstances all
questions regarding employee exposure will be answered. Many employ-
ers, however, will wish to conduct more extensive monitoring before
undertaking expensive commitments, such as engineering controls, to
assure that the modifications are truly necessary. The following sam-
pling strategy, which was developed at NIOSH by Nelson A. Leidel, Ken-
neth A. Busch, and Jeremiah R. Lynch and described in NIOSH publica-
tion No. 77-173 (Occupational Exposure Sampling Strategy Manual) will
assist the employer in developing a strategy for determining the expo-
sure of his or her employees.

(2) There is no one correct way to determine employee exposure.
Obviously, measuring the exposure of every employee exposed to formal-
dehyde will provide the most information on any given day. Where few
employees are exposed, this may be a practical solution. For most em-
ployers, however, use of the following strategy will give just as much
information at less cost.

(3) Exposure data collected on a single day will not automatical-
ly guarantee the employer that his or her workplace is always in com-
pliance with the formaldehyde standard. This does not imply, however,
that it is impossible for an employer to be sure that his or her work-
site is in compliance with the standard. Indeed, a properly designed
sampling strategy showing that all employees are exposed below the
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PELs, at least with a ninety-five percent certainty, is compelling
evidence that the exposure limits are being achieved provided that
measurements are conducted using valid sampling strategy and approved
analytical methods.

(4) There are two PELs, the TWA concentration and the STEL.
(a) Most employers will find that one of these two limits is more

critical in the control of their operations, and WISHA expects that
the employer will concentrate monitoring efforts on the critical com-
ponent.

(b) If the more difficult exposure is controlled, this informa-
tion, along with calculations to support the assumptions, should be
adequate to show that the other exposure limit is also being achieved.

(5) Sampling strategy.
(a) Determination of the need for exposure measurements.
(b) The employer must determine whether employees may be exposed

to concentrations in excess of the action level. This determination
becomes the first step in an employee exposure monitoring program that
minimizes employer sampling burdens while providing adequate employee
protection.

(c) If employees may be exposed above the action level, the em-
ployer must measure exposure. Otherwise, an objective determination
that employee exposure is low provides adequate evidence that exposure
potential has been examined.

(d) The employer should examine all available relevant informa-
tion, e.g., insurance company and trade association data and informa-
tion from suppliers or exposure data collected from similar opera-
tions.

(e) The employer may also use previously-conducted sampling in-
cluding area monitoring. The employer must make a determination rele-
vant to each operation although this need not be on a separate piece
of paper.

(f) If the employer can demonstrate conclusively that no employee
is exposed above the action level or the STEL through the use of ob-
jective data, the employer need proceed no further on employee expo-
sure monitoring until such time that conditions have changed and the
determination is no longer valid.

(g) If the employer cannot determine that employee exposure is
less than the action level and the STEL, employee exposure monitoring
will have to be conducted.

(6) Workplace material survey.
(a) The primary purpose of a survey of raw material is to deter-

mine if formaldehyde is being used in the work environment and if so,
the conditions under which formaldehyde is being used.

(b) The first step is to tabulate all situations where formalde-
hyde is used in a manner such that it may be released into the work-
place atmosphere or contaminate the skin. This information should be
available through analysis of company records and information on the
((MSDSs)) SDS available through provisions of this standard and the
hazard communication standard.

(c) If there is an indication from materials handling records and
accompanying ((MSDSs)) SDS that formaldehyde is being used in the fol-
lowing types of processes or work operations, there may be a potential
for releasing formaldehyde into the workplace atmosphere:

(i) Any operation that involves grinding, sanding, sawing, cut-
ting, crushing, screening, sieving, or any other manipulation of mate-
rial that generates formaldehyde-bearing dust.
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(ii) Any processes where there have been employee complaints or
symptoms indicative of exposure to formaldehyde.

(iii) Any liquid or spray process involving formaldehyde.
(iv) Any process that uses formaldehyde in preserved tissue.
(v) Any process that involves the heating of a formaldehyde-bear-

ing resin.
Processes and work operations that use formaldehyde in these man-

ners will probably require further investigation at the worksite to
determine the extent of employee monitoring that should be conducted.

(7) Workplace observations.
(a) To this point, the only intention has been to provide an in-

dication as to the existence of potentially exposed employees. With
this information, a visit to the workplace is needed to observe work
operations, to identify potential health hazards, and to determine
whether any employees may be exposed to hazardous concentrations of
formaldehyde.

(b) In many circumstances, sources of formaldehyde can be identi-
fied through the sense of smell. However, this method of detection
should be used with caution because of olfactory fatigue.

(c) Employee location in relation to source of formaldehyde is
important in determining if an employee may be significantly exposed
to formaldehyde. In most instances, the closer a worker is to the
source, the higher the probability that a significant exposure will
occur.

(d) Other characteristics should be considered. Certain high tem-
perature operations give rise to higher evaporation rates. Locations
of open doors and windows provide natural ventilation that tend to di-
lute formaldehyde emissions. General room ventilation also provides a
measure of control.

(8) Calculation of potential exposure concentrations.
(a) By knowing the ventilation rate in a workplace and the quan-

tity of formaldehyde generated, the employer may be able to determine
by calculation if the PELs might be exceeded.

(b) To account for poor mixing of formaldehyde into the entire
room, locations of fans and proximity of employees to the work opera-
tion, the employer must include a safety factor.

(c) If an employee is relatively close to a source, particularly
if he or she is located downwind, a safety factor of one hundred may
be necessary.

(d) For other situations, a factor of ten may be acceptable. If
the employer can demonstrate through such calculations that employee
exposure does not exceed the action level or the STEL, the employer
may use this information as objective data to demonstrate compliance
with the standard.

(9) Sampling strategy.
(a) Once the employer determines that there is a possibility of

substantial employee exposure to formaldehyde, the employer is obliga-
ted to measure employee exposure.

(b) The next step is selection of a maximum risk employee. When
there are different processes where employees may be exposed to form-
aldehyde, a maximum risk employee should be selected for each work op-
eration.

(c) Selection of the maximum risk employee requires professional
judgment. The best procedure for selecting the maximum risk employee
is to observe employees and select the person closest to the source of
formaldehyde. Employee mobility may affect this selection; e.g., if
the closest employee is mobile in his tasks, he may not be the maximum
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risk employee. Air movement patterns and differences in work habits
will also affect selection of the maximum risk employee.

(d) When many employees perform essentially the same task, a max-
imum risk employee cannot be selected. In this circumstance, it is
necessary to resort to random sampling of the group of workers. The
objective is to select a subgroup of adequate size so that there is a
high probability that the random sample will contain at least one
worker with high exposure if one exists. The number of persons in the
group influences the number that need to be sampled to ensure that at
least one individual from the highest ten percent exposure group is
contained in the sample. For example, to have ninety percent confi-
dence in the results, if the group size is ten, nine should be sam-
pled; for fifty, only eighteen need to be sampled.

(e) If measurement shows exposure to formaldehyde at or above the
action level or the STEL, the employer needs to identify all other em-
ployees who may be exposed at or above the action level or STEL and
measure or otherwise accurately characterize the exposure of these em-
ployees.

(f) Whether representative monitoring or random sampling are con-
ducted, the purpose remains the same to determine if the exposure of
any employee is above the action level. If the exposure of the most
exposed employee is less than the action level and the STEL, regard-
less of how the employee is identified, then it is reasonable to as-
sume that measurements of exposure of the other employees in that op-
eration would be below the action level and the STEL.

(10) Exposure measurements.
(a) There is no "best" measurement strategy for all situations.

Some elements to consider in developing a strategy are:
(i) Availability and cost of sampling equipment;
(ii) Availability and cost of analytic facilities;
(iii) Availability and cost of personnel to take samples;
(iv) Location of employees and work operations;
(v) Intraday and interday variations in the process;
(vi) Precision and accuracy of sampling and analytic methods; and
(vii) Number of samples needed.
(b) Samples taken for determining compliance with the STEL differ

from those that measure the TWA concentration in important ways. STEL
samples are best taken in a nonrandom fashion using all available
knowledge relating to the area, the individual, and the process to ob-
tain samples during periods of maximum expected concentrations. At
least three measurements on a shift are generally needed to spot gross
errors or mistakes; however, only the highest value represents the
STEL.

(c) If an operation remains constant throughout the workshift, a
much greater number of samples would need to be taken over the thirty-
two discrete nonoverlapping periods in an 8-hour workshift to verify
compliance with a STEL. If employee exposure is truly uniform through-
out the workshift, however, an employer in compliance with the 1 ppm
TWA would be in compliance with the 2 ppm STEL, and this determination
can probably be made using objective data.

(11) Need to repeat the monitoring strategy.
(a) Interday and intraday fluctuations in employee exposure are

mostly influenced by the physical processes that generate formaldehyde
and the work habits of the employee. Hence, in-plant process varia-
tions influence the employer's determination of whether or not addi-
tional controls need to be imposed. Measurements that employee expo-
sure is low on a day that is not representative of worst conditions
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may not provide sufficient information to determine whether or not ad-
ditional engineering controls should be installed to achieve the PELs.

(b) The person responsible for conducting sampling must be aware
of systematic changes which will negate the validity of the sampling
results. Systematic changes in formaldehyde exposure concentration for
an employee can occur due to:

(i) The employee changing patterns of movement in the workplace;
(ii) Closing of plant doors and windows;
(iii) Changes in ventilation from season to season;
(iv) Decreases in ventilation efficiency or abrupt failure of en-

gineering control equipment; and
(v) Changes in the production process or work habits of the em-

ployee.
(c) Any of these changes, if they may result in additional expo-

sure that reaches the next level of action (i.e., 0.5 or 1.0 ppm as an
8-hour average or 2 ppm over fifteen minutes) require the employer to
perform additional monitoring to reassess employee exposure.

(d) A number of methods are suitable for measuring employee expo-
sure to formaldehyde or for characterizing emissions within the work-
site. The preamble to this standard describes some methods that have
been widely used or subjected to validation testing. A detailed ana-
lytical procedure derived from the WISHA Method A.C.R.O. for acrolein
and formaldehyde is presented below for informational purposes.

(e) Inclusion of WISHA's method in this appendix in no way im-
plies that it is the only acceptable way to measure employee exposure
to formaldehyde. Other methods that are free from significant inter-
ferences and that can determine formaldehyde at the permissible expo-
sure limits within ± 25 percent of the "true" value at the ninety-five
percent confidence level are also acceptable. Where applicable, the
method should also be capable of measuring formaldehyde at the action
level to ± 35 percent of the "true" value with a ninety-five percent
confidence level. WISHA encourages employers to choose methods that
will be best for their individual needs. The employer must exercise
caution, however, in choosing an appropriate method since some techni-
ques suffer from interferences that are likely to be present in work-
places of certain industry sectors where formaldehyde is used.

(12) WISHA's analytical laboratory method.
A.C.R.O. (also use methods F.O.R.M. and F.O.R.M. 2 when applica-

ble).
(a) Matrix: Air.
(b) Target concentration: 1 ppm (1.2 mg/m3).
(c) Procedures: Air samples are collected by drawing known vol-

umes of air through sampling tubes containing XAD-2 adsorbent which
have been coated with 2-(hydroxymethyl) piperidine. The samples are
desorbed with toluene and then analyzed by gas chromatography using a
nitrogen selective detector.

(d) Recommended sampling rate and air volumes: 0.1 L/min and 24
L.

(e) Reliable quantitation limit: 16 ppb (20 ug/m3).
(f) Standard error of estimate at the target concentration: 7.3%.
(g) Status of the method: A sampling and analytical method that

has been subjected to the established evaluation procedures of the or-
ganic methods evaluation branch.

(h) Date: March, 1985.
(13) General discussion.
(a) Background: The current WISHA method for collecting acrolein

vapor recommends the use of activated 13X molecular sieves. The sam-
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ples must be stored in an ice bath during and after sampling and also
they must be analyzed within forty-eight hours of collection. The cur-
rent WISHA method for collecting formaldehyde vapor recommends the use
of bubblers containing ten percent methanol in water as the trapping
solution.

(b) This work was undertaken to resolve the sample stability
problems associated with acrolein and also to eliminate the need to
use bubblers to sample formaldehyde. A goal of this work was to devel-
op and/or to evaluate a common sampling and analytical procedure for
acrolein and formaldehyde.

(c) NIOSH has developed independent methodologies for acrolein
and formaldehyde which recommend the use of reagent-coated adsorbent
tubes to collect the aldehydes as stable derivatives. The formaldehyde
sampling tubes contain Chromosorb 102 adsorbent coated with N-benzyle-
thanolamine (BEA) which reacts with formaldehyde vapor to form a sta-
ble oxazolidine compound. The acrolein sampling tubes contain XAD-2
adsorbent coated with 2-(hydroxymethyl) piperidine (2-HMP) which re-
acts with acrolein vapor to form a different, stable oxazolidine de-
rivative. Acrolein does not appear to react with BEA to give a suita-
ble reaction product. Therefore, the formaldehyde procedure cannot
provide a common method for both aldehydes. However, formaldehyde does
react with 2-HMP to form a very suitable reaction product. It is the
quantitative reaction of acrolein and formaldehyde with 2-HMP that
provides the basis for this evaluation.

(d) This sampling and analytical procedure is very similar to the
method recommended by NIOSH for acrolein. Some changes in the NIOSH
methodology were necessary to permit the simultaneous determination of
both aldehydes and also to accommodate WISHA laboratory equipment and
analytical techniques.

(14) Limit-defining parameters: The analyte air concentrations
reported in this method are based on the recommended air volume for
each analyte collected separately and a desorption volume of 1 mL. The
amounts are presented as acrolein and/or formaldehyde, even though the
derivatives are the actual species analyzed.

(15) Detection limits of the analytical procedure: The detection
limit of the analytical procedure was 386 pg per injection for formal-
dehyde. This was the amount of analyte which gave a peak whose height
was about five times the height of the peak given by the residual
formaldehyde derivative in a typical blank front section of the recom-
mended sampling tube.

(16) Detection limits of the overall procedure: The detection
limits of the overall procedure were 482 ng per sample (16 ppb or 20
ug/m3 for formaldehyde). This was the amount of analyte spiked on the
sampling device which allowed recoveries approximately equal to the
detection limit of the analytical procedure.

(17) Reliable quantitation limits:
(a) The reliable quantitation limit was 482 ng per sample (16 ppb

or 20 ug/m3) for formaldehyde. These were the smallest amounts of ana-
lyte which could be quantitated within the limits of a recovery of at
least seventy-five percent and a precision (± 1.96 SD) of ± 25% or
better.

(b) The reliable quantitation limit and detection limits reported
in the method are based upon optimization of the instrument for the
smallest possible amount of analyte. When the target concentration of
an analyte is exceptionally higher than these limits, they may not be
attainable at the routine operating parameters.
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(18) Sensitivity: The sensitivity of the analytical procedure
over concentration ranges representing 0.4 to 2 times the target con-
centration, based on the recommended air volumes, was seven thousand
five hundred eighty-nine area units per ug/mL for formaldehyde. This
value was determined from the slope of the calibration curve. The sen-
sitivity may vary with the particular instrument used in the analysis.

(19) Recovery: The recovery of formaldehyde from samples used in
an eighteen-day storage test remained above ninety-two percent when
the samples were stored at ambient temperature. These values were de-
termined from regression lines which were calculated from the storage
data. The recovery of the analyte from the collection device must be
at least seventy-five percent following storage.

(20) Precision (analytical method only): The pooled coefficient
of variation obtained from replicate determinations of analytical
standards over the range of 0.4 to 2 times the target concentration
was 0.0052 for formaldehyde ((d)(C)(iii) of this subsection).

(21) Precision (overall procedure): The precision at the ninety-
five percent confidence level for the ambient temperature storage
tests was ±14.3% for formaldehyde. These values each include an addi-
tional ±5% for sampling error. The overall procedure must provide re-
sults at the target concentrations that are ±25% at the ninety-five
percent confidence level.

(22) Reproducibility: Samples collected from controlled test at-
mospheres and a draft copy of this procedure were given to a chemist
unassociated with this evaluation. The formaldehyde samples were ana-
lyzed following fifteen days storage. The average recovery was 96.3%
and the standard deviation was 1.7%.

(23) Advantages:
(a) The sampling and analytical procedures permit the simultane-

ous determination of acrolein and formaldehyde.
(b) Samples are stable following storage at ambient temperature

for at least eighteen days.
(24) Disadvantages: None.
(25) Sampling procedure.
(a) Apparatus:
(i) Samples are collected by use of a personal sampling pump that

can be calibrated to within ±5% of the recommended 0.1 L/min sampling
rate with the sampling tube in line.

(ii) Samples are collected with laboratory prepared sampling
tubes. The sampling tube is constructed of silane treated glass and is
about 8-cm long. The ID is 4 mm and the OD is 6 mm. One end of the
tube is tapered so that a glass wool end plug will hold the contents
of the tube in place during sampling. The other end of the sampling
tube is open to its full 4-mm ID to facilitate packing of the tube.
Both ends of the tube are fire-polished for safety. The tube is packed
with a 75-mg backup section, located nearest the tapered end and a
150-mg sampling section of pretreated XAD-2 adsorbent which has been
coated with 2-HMP. The two sections of coated adsorbent are separated
and retained with small plugs of silanized glass wool. Following pack-
ing, the sampling tubes are sealed with two 7/32 inch OD plastic and
caps. Instructions for the pretreatment and the coating of XAD-2 ad-
sorbent are presented in (d) of this subsection.

(b) Sampling tubes, similar to those recommended in this method,
are marketed by Supelco, Inc. These tubes were not available when this
work was initiated; therefore, they were not evaluated.

(26) Reagents: None required.
(27) Technique:
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(a) Properly label the sampling tube before sampling and then re-
move the plastic end caps.

(b) Attach the sampling tube to the pump using a section of flex-
ible plastic tubing such that the large, front section of the sampling
tube is exposed directly to the atmosphere. Do not place any tubing
ahead of the sampling tube. The sampling tube should be attached in
the worker's breathing zone in a vertical manner such that it does not
impede work performance.

(c) After sampling for the appropriate time, remove the sampling
tube from the pump and then seal the tube with plastic end caps.

(d) Include at least one blank for each sampling set. The blank
should be handled in the same manner as the samples with the exception
that air is not drawn through it.

(e) List any potential interferences on the sample data sheet.
(28) Breakthrough:
(a) Breakthrough was defined as the relative amount of analyte

found on a backup sample in relation to the total amount of analyte
collected on the sampling train.

(b) For formaldehyde collected from test atmospheres containing
six times the PEL, the average five percent breakthrough air volume
was 41 L. The sampling rate was 0.1 L/min and the average mass of
formaldehyde collected was 250 ug.

(29) Desorption efficiency: No desorption efficiency corrections
are necessary to compute air sample results because analytical stand-
ards are prepared using coated adsorbent. Desorption efficiencies were
determined, however, to investigate the recoveries of the analytes
from the sampling device. The average recovery over the range of 0.4
to 2 times the target concentration, based on the recommended air vol-
umes, was 96.2% for formaldehyde. Desorption efficiencies were essen-
tially constant over the ranges studied.

(30) Recommended air volume and sampling rate:
(a) The recommended air volume for formaldehyde is 24 L.
(b) The recommended sampling rate is 0.1 L/min.
(31) Interferences:
(a) Any collected substance that is capable of reacting with 2-

HMP and thereby depleting the derivatizing agent is a potential inter-
ference. Chemicals which contain a carbonyl group, such as acetone,
may be capable of reacting with 2-HMP.

(b) There are no other known interferences to the sampling meth-
od.

(32) Safety precautions:
(a) Attach the sampling equipment to the worker in such a manner

that it will not interfere with work performance or safety.
(b) Follow all safety practices that apply to the work area being

sampled.
(33) Analytical procedure.
(a) Apparatus:
(i) A gas chromatograph (GC), equipped with a nitrogen selective

detector. A Hewlett-Packard model 5840A GC fitted with a nitrogen
phosphorus flame ionization detector (NPD) was used for this evalua-
tion. Injections were performed using a Hewlett-Packard model 7671A
automatic sampler.

(ii) A GC column capable of resolving the analytes from any in-
terference. A 6 ft x 1/4 in OD (2mm ID) glass GC column containing 10%
UCON 50-HB-5100+ 2% KOH on 80/100 mesh Chromosorb W-AW was used for
the evaluation. Injections were performed on-column.

(iii) Vials, glass 2-mL with Teflon-lined caps.
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(iv) Volumetric flasks, pipets, and syringes for preparing stand-
ards, making dilutions, and performing injections.

(b) Reagents:
(i) Toluene and dimethylformamide. Burdick and Jackson solvents

were used in this evaluation.
(ii) Helium, hydrogen, and air, GC grade.
(iii) Formaldehyde, thirty-seven percent by weight, in water. Al-

drich Chemical, ACS Reagent Grade formaldehyde was used in this evalu-
ation.

(iv) Amberlite XAD-2 adsorbent coated with 2-(hydroxymethyl) pi-
peridine (2-HMP), 10% by weight ((d) of this subsection).

(v) Desorbing solution with internal standard. This solution was
prepared by adding 20 uL of dimethylformamide to 100 mL of toluene.

(c) Standard preparation:
(i) Formaldehyde: Prepare stock standards by diluting known vol-

umes of thirty-seven percent formaldehyde solution with methanol. A
procedure to determine the formaldehyde content of these standards is
presented in (d) of this subsection. A standard containing 7.7 mg/mL
formaldehyde was prepared by diluting 1 mL of the thirty-seven percent
reagent to 50 mL with methanol.

(ii) It is recommended that analytical standards be prepared
about sixteen hours before the air samples are to be analyzed in order
to ensure the complete reaction of the analytes with 2-HMP. However,
rate studies have shown the reaction to be greater than ninety-five
percent complete after four hours. Therefore, one or two standards can
be analyzed after this reduced time if sample results are outside the
concentration range of the prepared standards.

(iii) Place 150-mg portions of coated XAD-2 adsorbent, from the
same lot number as used to collect the air samples, into each of sev-
eral glass 2-mL vials. Seal each vial with a Teflon-lined cap.

(iv) Prepare fresh analytical standards each day by injecting ap-
propriate amounts of the diluted analyte directly onto 150-mg portions
of coated adsorbent. It is permissible to inject both acrolein and
formaldehyde on the same adsorbent portion. Allow the standards to
stand at room temperature. A standard, approximately the target lev-
els, was prepared by injecting 11 uL of the acrolein and 12 uL of the
formaldehyde stock standards onto a single coated XAD-2 adsorbent por-
tion.

(v) Prepare a sufficient number of standards to generate the cal-
ibration curves. Analytical standard concentrations should bracket
sample concentrations. Thus, if samples are not in the concentration
range of the prepared standards, additional standards must be prepared
to determine detector response.

(vi) Desorb the standards in the same manner as the samples fol-
lowing the sixteen-hour reaction time.

(d) Sample preparation:
(i) Transfer the 150-mg section of the sampling tube to a 2-mL

vial. Place the 75-mg section in a separate vial. If the glass wool
plugs contain a significant number of adsorbent beads, place them with
the appropriate sampling tube section. Discard the glass wool plugs if
they do not contain a significant number of adsorbent beads.

(ii) Add 1 mL of desorbing solution to each vial.
(iii) Seal the vials with Teflon-lined caps and then allow them

to desorb for one hour. Shake the vials by hand with vigorous force
several times during the desorption time.

(iv) Save the used sampling tubes to be cleaned and recycled.
(e) Analysis:
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(f) GC conditions.
(34) Column temperature:
(a) Bi-level temperature program.
(i) First level: 100°C to 140°C at 4°C/min following completion

of the first level.
(ii) Second level: 140°C to 180°C at 20°C/min following comple-

tion of the first level.
(b) Isothermal period: Hold column at 180°C until the recorder

pen returns to baseline (usually about twenty-five minutes after in-
jection).

(c) Injector temperature: 180°C.
(d) Helium flow rate: 30 mL/min (detector response will be re-

duced if nitrogen is substituted for helium carrier gas).
(e) Injection volume: 51 0.8 uL.
(f) GC column: Six-ft x 1/4-in OD (2 mm ID) glass GC column con-

taining 10% UCON 50-HB-5100NZG651+512% KOH on 80/100 Chromosorb W-AW.
(g) NPD conditions:
(i) Hydrogen flow rate: 3 mL/min.
(ii) Air flow rate: 50 mL/min.
(h) Detector temperature: 275 5151C.
(i) Use a suitable method, such as electronic integration, to

measure detector response.
(ii) Use an internal standard method to prepare the calibration

curve with several standard solutions of different concentrations.
Prepare the calibration curve daily. Program the integrator to report
results in ug/mL.

(iii) Bracket sample concentrations with standards.
(iv) Interferences (analytical).
(A) Any compound with the same general retention time as the ana-

lytes and which also gives a detector response is a potential inter-
ference. Possible interferences should be reported to the laboratory
with submitted samples by the industrial hygienist.

(B) GC parameters (temperature, column, etc.), may be changed to
circumvent interferences.

(C) A useful means of structure designation is GC/MS. It is rec-
ommended this procedure be used to confirm samples whenever possible.

(D) The coated adsorbent usually contains a very small amount of
residual formaldehyde derivative.

(i) Calculations:
(i) Results are obtained by use of calibration curves. Calibra-

tion curves are prepared by plotting detector response against concen-
tration for each standard. The best line through the data points is
determined by curve fitting.

(ii) The concentration, in ug/mL, for a particular sample is de-
termined by comparing its detector response to the calibration curve.
If either of the analytes is found on the backup section, it is added
to the amount found on the front section. Blank corrections should be
performed before adding the results together.

(iii) The acrolein and/or formaldehyde air concentration can be
expressed using the following equation:

Mg/m3=(A)(B)/C.
where A=ug/mL from 3.7.2, B=desorption volume, and C=L of air

sampled.
No desorption efficiency corrections are required.
(iv) The following equation can be used to convert results in mg/

m51351 to ppm.
ppm=(mg/m3)(24.45)/MW
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where mg/m3=result from 3.7.3, 24.45=molar volume of an ideal gas
at 760 mm Hg and 25 5151C, MW=molecular weight (Formaldehyde=30.0).

(j) Backup data. Backup data on detection limits, reliable quan-
titation limits, sensitivity and precision of the analytical method,
breakthrough, desorption efficiency, storage, reproducibility, and
generation of test atmospheres are available in OSHA Method 52, devel-
oped by the Organics Methods Evaluation Branch, OSHA Analytical Labo-
ratory, Salt Lake City, Utah.

(k) Procedure to coat XAD-2 adsorbent with 2-HMP:
(i) Apparatus: Soxhlet extraction apparatus, rotary evaporation

apparatus, vacuum dessicator, 1-L vacuum flask, 1-L round-bottomed
evaporative flask, 1-L Erlenmeyer flask, 250-mL Buchner funnel with a
coarse fritted disc, etc.

(ii) Reagents:
(A) Methanol, isooctane, and toluene.
(B) (Hydroxymethyl) piperidine.
(C) Amberlite XAD-2 nonionic polymeric adsorbent, twenty to sixty

mesh, Aldrich Chemical XAD-2 was used in this evaluation.
(l) Procedure: Weigh 125 g of crude XAD-2 adsorbent into a 1-L

Erlenmeyer flask. Add about 200 mL of water to the flask and then
swirl the mixture to wash the adsorbent. Discard any adsorbent that
floats to the top of the water and then filter the mixture using a
fritted Buchner funnel. Air dry the adsorbent for two minutes. Trans-
fer the adsorbent back to the Erlenmeyer flask and then add about 200
mL of methanol to the flask. Swirl and then filter the mixture as be-
fore. Transfer the washed adsorbent back to the Erlenmeyer flask and
then add about 200 mL of methanol to the flask. Swirl and then filter
the mixture as before. Transfer the washed adsorbent to a 1-L round-
bottomed evaporative flask, add 13 g of 2-HMP and then 200 mL of meth-
anol, swirl the mixture and then allow it to stand for one hour. Re-
move the methanol at about 40°C and reduced pressure using a rotary
evaporation apparatus. Transfer the coated adsorbent to a suitable
container and store it in a vacuum desiccator at room temperature
overnight. Transfer the coated adsorbent to a Soxhlet extractor and
then extract the material with toluene for about twenty-four hours.
Discard the contaminated toluene, add methanol in its place and then
continue the Soxhlet extraction for an additional four hours. Transfer
the adsorbent to a weighted 1-L round-bottom evaporative flask and re-
move the methanol using the rotary evaporation apparatus. Determine
the weight of the adsorbent and then add an amount of 2-HMP, which is
ten percent by weight of the adsorbent. Add 200 mL of methanol and
then swirl the mixture. Allow the mixture to stand for one hour. Re-
move the methanol by rotary evaporation. Transfer the coated adsorbent
to a suitable container and store it in a vacuum dessicator until all
traces of solvents are gone. Typically, this will take two to three
days. The coated adsorbent should be protected from contamination.
XAD-2 adsorbent treated in this manner will probably not contain re-
sidual acrolein derivative. However, this adsorbent will often contain
residual formaldehyde derivative levels of about 0.1 ug per 150 mg of
adsorbent. If the blank values for a batch of coated adsorbent are too
high, then the batch should be returned to the Soxhlet extractor, ex-
tracted with toluene again and then recoated. This process can be re-
peated until the desired blank levels are attained.

The coated adsorbent is now ready to be packed into sampling
tubes. The sampling tubes should be stored in a sealed container to
prevent contamination. Sampling tubes should be stored in the dark at
room temperature. The sampling tubes should be segregated by coated
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adsorbent lot number. A sufficient amount of each lot number of coated
adsorbent should be retained to prepare analytical standards for use
with air samples from that lot number.

(m) A procedure to determine formaldehyde by acid titration:
(i) Standardize the 0.1 N HC1 solution using sodium carbonate and

methyl orange indicator.
(ii) Place 50 mL of 0.1 M sodium sulfite and three drops of thy-

mophthalein indicator into a 250-mL Erlenmeyer flask. Titrate the con-
tents of the flask to a colorless endpoint with 0.1 N HC1 (usually one
or two drops is sufficient). Transfer 10 mL of the formaldehyde/metha-
nol solution ((b)(iii)(A) of this subsection) into the same flask and
titrate the mixture with 0.1 N HC1, again, to a colorless endpoint.
The formaldehyde concentration of the standard may be calculated by
the following equation:

Formaldehyde, mg/mL =
 

acid titer x acid normality x 30.0
mL of Sample

(iii) This method is based on the quantitative liberation of so-
dium hydroxide when formaldehyde reacts with sodium sulfite to form
the formaldehyde-bisulfite addition product. The volume of sample may
be varied depending on the formaldehyde content but the solution to be
titrated must contain excess sodium sulfite. Formaldehyde solutions
containing substantial amounts of acid or base must be neutralized be-
fore analysis.

AMENDATORY SECTION (Amending WSR 12-02-053, filed 1/3/12, effective
1/1/14)

WAC 296-62-50035 Safe handling practices. (1) Receiving and stor-
age.

(a) Label hazardous drug containers in accordance with WAC
((296-800-170, Employer chemical)) 296-901-140, Hazard communica-
tion((—Introduction)).

(b) Store and transport hazardous drugs in a manner that minimi-
zes the risk of breakage.

(2) Preparation and administration.
(a) Provide designated work areas for the preparation of hazard-

ous drugs and limit access during preparation.
(b) Coordinate tasks associated with preparing and administering

hazardous drugs for the most effective control of worker exposure.
(c) Spike and prime the IV tubing and prepare syringes in a man-

ner that most effectively limits occupational exposure.
(d) Do not remove tubing from an IV bag containing a hazardous

drug.
(e) When drug preparation is completed in a ventilated cabinet:
(i) Seal the final product in a plastic bag or other sealed con-

tainer for transport before taking it out of the cabinet.
(ii) Seal and wipe all waste containers inside the ventilated

cabinet before removing them from the cabinet.
(iii) Remove all outer gloves and sleeve covers and bag them for

disposal while inside the cabinet.
(3) Waste handling.
(a) Dispose of pharmaceutical waste in accordance with applicable

state and federal regulations.
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(b) Place disposable items in designated containers.
(4) Personal hygiene.
(a) Prohibit eating or drinking in areas where hazardous drugs

are handled.
(b) Wash hands with soap and water before donning gloves, immedi-

ately after removal, and whenever hands become contaminated.

[ 13 ] OTS-5773.1



AMENDATORY SECTION (Amending WSR 02-16-047, filed 8/1/02, effective
10/1/02)

WAC 296-800-15030 Make sure emergency washing facilities are
functional and readily accessible. You must:

• Provide an emergency shower:
– When there is potential for major portions of an employee's

body to contact corrosives, strong irritants, or toxic chemicals.
– That delivers water to cascade over the user's entire body at a

minimum rate of 20 gallons (75 liters) per minute for fifteen minutes
or more.

• Provide an emergency eyewash:
– When there is potential for an employee's eyes to be exposed to

corrosives, strong irritants, or toxic chemicals.
– That irrigates and flushes both eyes simultaneously while the

user holds their eyes open.
– With an on-off valve that activates in one second or less and

remains on without user assistance until intentionally turned off.
– That delivers at least 0.4 gallons (1.5 liters) of water per

minute for fifteen minutes or more.
Note: Chemicals that require emergency washing facilities:

 • You can determine whether chemicals in your workplace require emergency washing facilities by looking at the ((material)) safety data sheet
(((MSDS))) (SDS) or similar documents. The ((MSDS)) SDS contains information about first-aid requirements and emergency flushing of skin
or eyes.
 • For chemicals developed in the workplace, the following resources provide information about first-aid requirements:
 – NIOSH Pocket Guide to Chemical Hazards
 *DHHS (NIOSH) Publication No. 97-140
 *http://www.cdc.gov/niosh/npg/ggdstart.html
 – Threshold Limit Values for Chemical Substances and Physical Agents American Conference of Governmental Industrial Hygienists (AC-
GIH)

You must:
• Make sure emergency washing facilities:
– Are located so that it takes no more than ten seconds to reach.
– Are kept free of obstacles blocking their use.
– Function correctly.
– Provide the quality and quantity of water that is satisfactory

for emergency washing purposes.
Note: • If water in emergency washing facilities is allowed to freeze, they will not function correctly. Precautions need to be taken to prevent this

from happening.
 • The travel distance to an emergency washing facility should be no more than fifty feet (15.25 meters).
 • For further information on the design, installation, and maintenance of emergency washing facilities, see American National Standards Insti-
tute (ANSI) publication Z358.1 - 1998, Emergency Eyewash and Shower Equipment. Emergency washing facilities that are designed to meet
ANSI Z358.1 - 1998 also meet the requirements of this standard. The ANSI standard can be obtained from the American National Standards
Institute, 1430 Broadway, New York, New York 10018.

Reference: • Training in the location and use of your emergency washing facilities is required under the ((employer chemical)) hazard communica-
tion rule, WAC ((296-800-170)) 296-901-140, and the accident prevention program rule, WAC 296-800-140.
 • All emergency washing facilities using "not fit for drinking" (nonpotable) water must have signs stating the water is "not fit for drink-
ing." See WAC 296-800-23010.
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AMENDATORY SECTION (Amending WSR 10-09-088, filed 4/20/10, effective
6/1/10)

WAC 296-800-16055 Make sure your employees use appropriate head
protection. You must:

(1) Make sure employees wear appropriate protective helmets.
• Where employees are exposed to hazards that could cause a head

injury. Examples of this type of hazard include:
– Flying or propelled objects.
– Falling objects or materials.
• Where employees are working around or under scaffolds or other

overhead structures.
• That helmets meet the specifications of either the 1997 or 2003

version of ANSI Z89.1, American National Standard for Industrial Head
Protection, or the 1986 version of ANSI Z89.1, American National
Standard for Personnel Protection—Protective Headwear for Industrial
Workers—Requirements.

– You may use protective helmets that do not meet these ANSI
standards if you can demonstrate that they are equally effective as
those constructed in accordance with the above ANSIs.

(2) Make sure employees working near exposed electrical conduc-
tors that could contact their head wear a protective helmet designed
(that meet the above ANSI standards) to reduce electrical shock haz-
ard.

• Caps with metal buttons or metal visors must not be worn around
electrical hazards.

(3) Make sure employees working around machinery or in locations
that present a hair-catching or fire hazard wear caps or head cover-
ings that completely cover their hair.

• Employees must wear a hair net that controls all loose ends
when:

– Hair is as long as the radius of pressure rolls with exposed
in-running nip points.

– Hair is twice as long as the circumference of exposed revolving
shafts or tools in fixed machines.

• Employees must wear a hair covering of solid material when:
– The employee is exposed to an ignition source and may run into

an area containing ((class-1)) Category 1 or 2 flammable liquids, such
as ether, benzene, or Category 3 flammable liquids with a flashpoint
below 100°F (37.8°C), or combustible atmospheres if their hair is on
fire.

AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-800-370 Definitions.
Abatement action plans
Refers to your written plans for correcting a WISHA violation.
Abatement date
The date on the citation when you must comply with specific safe-

ty and health standards listed on the citation and notice of assess-
ment or the corrective notice of redetermination.

Acceptable
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As used in Electrical, WAC 296-800-280 means an installation or
equipment is acceptable to the director of labor and industries, and
approved:

• If it is accepted, or certified, or listed, or labeled, or oth-
erwise determined to be safe by a nationally recognized testing labo-
ratory; or

• With respect to an installation or equipment of a kind which no
nationally recognized testing laboratory accepts, certifies, lists,
labels, or determines to be safe, if it is inspected or tested by an-
other federal agency, or by a state, municipal, or other local author-
ity responsible for enforcing occupational safety provisions of the
National Electrical Code, and found in compliance with the provisions
of the National Electrical Code as applied in this section;

OR
• With respect to custom-made equipment or related installations

which are designed, fabricated for, and intended for use by a particu-
lar customer, if it is determined to be safe for its intended use by
its manufacturer on the basis of test data which the employer keeps
and makes available for inspection to the director and his/her author-
ized representatives. Refer to federal regulation 29 C.F.R. 1910.7 for
definition of nationally recognized testing laboratory.

Accepted
As used in Electrical, WAC 296-800-280 means an installation is

accepted if it has been inspected and found by a nationally recognized
testing laboratory to conform to specified plans or to procedures of
applicable codes.

Access
As used in material safety data sheets (MSDSs) as Exposure Re-

cords, WAC 296-800-180 means the right and opportunity to examine and
copy exposure records.

Affected employees
As used in WISHA appeals, penalties and other procedural rules,

WAC 296-800-350 means employees exposed to hazards identified as vio-
lations in a citation.

Analysis using exposure or medical records
• An analysis using exposure records or medical records can be

any collection of data or a statistical study. It can be based on ei-
ther:

– Partial or complete information from individual employee expo-
sure or medical records or

– Information collected from health insurance claim records
• The analysis is not final until it has been:
– Reported to the employer or
– Completed by the person responsible for the analysis
ANSI
This is an acronym for the American National Standards Institute.
Approved means:
• Approved by the director of the department of labor and indus-

tries or their authorized representative, or by an organization that
is specifically named in a rule, such as Underwriters' Laboratories
(UL), Mine Safety and Health Administration (MSHA), or the National
Institute for Occupational Safety and Health (NIOSH).

• As used in Electrical, WAC 296-800-280 means acceptable to the
authority enforcing this section. The authority enforcing this section
is the director of labor and industries. The definition of acceptable
indicates what is acceptable to the director and therefore approved.

Assistant director
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The assistant director for the WISHA services division at the de-
partment of labor and industries or his/her designated representative.

ASTM
This is an acronym for American Society for Testing and Materi-

als.
Attachment plug or plug
As used in the basic electrical rules, WAC 296-800-280 means the

attachment at the end of a flexible cord or cable that is part of a
piece of electrical equipment. When it is inserted into an outlet or
receptacle, it connects the conductors supplying electrical power from
the outlet to the flexible cable.

Bare conductor
A conductor that does not have any covering or insulation.
Bathroom
A room maintained within or on the premises of any place of em-

ployment, containing toilets that flush for use by employees.
Biological agents
Organisms or their by-products.
Board
As used in WISHA appeals, penalties and other procedural rules,

WAC 296-800-350 means the board of industrial insurance appeals.
Ceiling
An exposure limit that must not be exceeded during any part of

the employee's workday. The ceiling must be determined over the short-
est time period feasible and should not exceed fifteen minutes.

Certification
As used in WISHA appeals, penalties and other procedural rules,

WAC 296-800-350 means refers to an employer's written statement de-
scribing when and how a citation violation was corrected.

C.F.R.
This is an acronym for Code of Federal Regulations.
Chemical
Any element, chemical compound, or mixture of elements and/or

compounds.
Chemical agents (airborne or contact)
A chemical agent is any of the following:
• Airborne chemical agent which is any of the following:
– Dust - Solid particles suspended in air, that are created by

actions such as:
• Handling.
• Drilling.
• Crushing.
• Grinding.
• Rapid impact.
• Detonation.
• Decrepitation of organic or inorganic materials such as rock,

ore, metal, coal, wood, and grain.
– Fume - Solid particles suspended in air, that are created by

condensation from the gaseous state.
– Gas - A normally formless fluid, such as air, which can be

changed to the liquid or solid state by the effect of increased pres-
sure or decreased temperature or both.

– Mist - Liquid droplets suspended in air. Mist is created by:
• Condensation from the gaseous to the liquid state;
OR
• Converting a liquid into a dispersed state with actions such as

splashing, foaming, spraying or atomizing.

[ 3 ] OTS-5775.1



– Vapor - The gaseous form of a substance that is normally in the
solid or liquid state.

• Contact chemical agent which is any of the following:
– Corrosive - A substance that, upon contact, causes destruction

of living tissue by chemical action, including acids with a pH of 2.5
or below or caustics with a pH of 11.0 or above.

– Irritant - A substance that will induce a local inflammatory
reaction upon immediate, prolonged, or repeated contact with normal
living tissue.

– Toxicant - A substance that has the inherent capacity to pro-
duce personal injury or illness to individuals by absorption through
any body surface.

Chemical manufacturer
An employer with a workplace where one or more chemicals are pro-

duced for use or distribution.
Chemical name
The scientific designation of a chemical in accordance with one

of the following:
• The nomenclature system developed by the International Union of

Pure and Applied Chemistry (IUPAC)
• The Chemical Abstracts Service (CAS) rules of nomenclature
• A name which will clearly identify the chemical for the purpose

of conducting a hazard evaluation.
Circuit breaker
• Is a device used to manually open or close a circuit. This de-

vice will also open the circuit automatically and without damage to
the breaker when a predetermined overcurrent is applied. (600 volts
nominal or less)

• Is a switching device capable of making, carrying, and breaking
currents under normal circuit conditions, and also making, carrying
for a specified time, and breaking currents under specified abnormal
circuit conditions, such as those of short circuit. (Over 600 volts
nominal)

Citation
Refers to the citation and notice issued to an employer for any

violation of WISHA safety and health rules. A citation and notice may
be referred to as a citation and notice of assessment but is more com-
monly referred to as a citation.

((Combustible liquid
A combustible liquid has a flashpoint of at least 100°F (37.8°C)

and below 200°F (93.3°C). Mixtures with at least 99% of their compo-
nents having flashpoints of 200°F (93.3°C) or higher are not consid-
ered combustible liquids.))

Commercial account
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 means an arrangement in which a retail
distributor sells hazardous chemical(s) to an employer, generally in
large quantities over time, and/or at costs that are below the regular
retail price.

Common name
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 means any designation or identification
such as:

• Code name
• Code number
• Trade name
• Brand name
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• Generic name used to identify a chemical other than by its
chemical name.

Compressed gas
A gas or mixture of gases that, when in a container, has an abso-

lute pressure exceeding:
• 40 psi at 70°F (21.1°C)
OR
• 104 psi at 130°F (54.4°C) regardless of the pressure at 70°F

(21.1°C)
Compressed gas can also mean a liquid with a vapor pressure that

exceeds 40 psi at 100°F (37.8°C)
Conductor
A wire that transfers electric power.
Container
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 means any container, except for pipes or
piping systems, that contains a hazardous chemical. It can be any of
the following:

• Bag
• Barrel
• Bottle
• Box
• Can
• Cylinder
• Drum
• Reaction vessel
• Storage tank
Correction date
The date by which a violation must be corrected. Final orders or

extensions that give additional time to make corrections establish
correction dates. A correction date established by an order of the
board of industrial insurance appeals remains in effect during any
court appeal unless the court suspends the date.

Corrective notice
Refers to a notice changing a citation and is issued by the de-

partment after a citation has been appealed.
Corrosive
A substance that, upon contact, causes destruction of living tis-

sue by chemical action, including acids with a pH of 2.5 or below or
caustics with a pH of 11.0 or above.

Covered conductor
A conductor that is covered by something else besides electrical

insulation.
Damp location
As used in basic electrical rules, WAC 296-800-280 means partial-

ly protected areas that are exposed to moderate moisture. Outdoor ex-
amples include roofed open porches and marquees. Interior examples in-
clude basements and barns.

Department
Those portions of the department of labor and industries respon-

sible for enforcing the Washington Industrial Safety Act (WISHA).
Designated representative
• Any individual or organization to which an employee gives writ-

ten authorization.
• A recognized or certified collective bargaining agent without

regard to written authorization.
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• The legal representative of a deceased or legally incapacitated
employee.

Director
The director means the director of the department of labor and

industries or their designee.
Distributor
A business, other than a chemical manufacturer or importer, that

supplies hazardous chemicals to other distributors or to employers.
Documentation
As used in WISHA appeals, penalties and other procedural rules,

WAC 296-800-350 means material that you submit to prove that a correc-
tion is completed. Documentation includes, but is not limited to, pho-
tographs, receipts for materials and/or labor.

Dry location
As used in basic electrical rules, WAC 296-800-280 means areas

not normally subjected to damp or wet conditions. Dry locations may
become temporarily damp or wet, such as when constructing a building.

Dust
Solid particles suspended in air that are created by actions such

as:
• Handling.
• Drilling.
• Crushing.
• Grinding.
• Rapid impact.
• Detonation.
• Decrepitation of organic or inorganic materials such as rock,

ore, metal, coal, wood, and grain.
Emergency washing facilities
Emergency washing facilities are emergency showers, eyewashes,

eye/face washes, hand-held drench hoses, or other similar units.
Electrical outlets
Places on an electric circuit where power is supplied to equip-

ment through receptacles, sockets, and outlets for attachment plugs.
Employee
Based on chapter 49.17 RCW, the term employee and other terms of

like meaning, unless the context of the provision containing such term
indicates otherwise, means an employee of an employer who is employed
in the business of his or her employer whether by way of manual labor
or otherwise and every person in this state who is engaged in the em-
ployment of or who is working under an independent contract the es-
sence of which is personal labor for an employer under this standard
whether by way of manual labor or otherwise.

Employee exposure record
As used in ((material)) safety data sheets (((MSDSs))) (SDSs) as

exposure records, WAC ((296-800-180)) 296-901-14014 means a record
containing any of the following kinds of information:

• Environmental (workplace) monitoring or measuring of a toxic
substance or harmful physical agent, including personal, area, grab,
wipe, or other form of sampling, as well as related collection and an-
alytical methodologies, calculations, and other background data rele-
vant to interpretation of the results obtained;

• Biological monitoring results which directly assess the absorp-
tion of a toxic substance or harmful physical agent by body systems
(e.g., the level of a chemical in the blood, urine, breath, hair, fin-
gernails, etc.) but not including results which assess the biological
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effect of a substance or agent or which assess an employee's use of
alcohol or drugs;

• ((Material)) Safety data sheets indicating that the material
may pose a hazard to human health;

OR
• In the absence of the above, a chemical inventory or any other

record which reveals where and when used and the identity (e.g., chem-
ical, common or trade name) of a toxic substance or harmful physical
agent.

Employer
Based on chapter 49.17 RCW, an employer is any person, firm, cor-

poration, partnership, business trust, legal representative, or other
business entity which engages in any business, industry, profession,
or activity in this state and employs one or more employees or who
contracts with one or more persons, the essence of which is the per-
sonal labor of such person or persons and includes the state, coun-
ties, cities, and all municipal corporations, public corporations, po-
litical subdivisions of the state, and charitable organizations: Pro-
vided, That any persons, partnership, or business entity not having
employees, and who is covered by the Industrial Insurance Act must be
considered both an employer and an employee.

Exit
Provides a way of travel out of the workplace.
Exit route
A continuous and unobstructed path of exit travel from any point

within a workplace to safety outside.
Explosive
A chemical that causes a sudden, almost instant release of pres-

sure, gas, and heat when exposed to a sudden shock, pressure, or high
temperature.

Exposed live parts
Electrical parts that are:
• Not suitably guarded, isolated, or insulated
AND
• Capable of being accidentally touched or approached closer than

a safe distance.
Exposed wiring methods
Involve working with electrical wires that are attached to surfa-

ces or behind panels designed to allow access to the wires.
Exposure or exposed
As used in ((employer chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 and ((material)) safety data sheets
(((MSDSs))) (SDSs) as exposure records, WAC ((296-800-180))
296-901-14014. An employee has been, or may have possibly been, sub-
jected to a hazardous chemical, toxic substance or harmful physical
agent while working. An employee could have been exposed to hazardous
chemicals, toxic substances, or harmful physical agents in any of the
following ways:

• Inhalation
• Ingestion
• Skin contact
• Absorption
• Related means.
The terms exposure and exposed only cover workplace exposure in-

volving a toxic substance or harmful physical agent in the workplace
different from typical nonoccupational situations in the way it is:

• Used

[ 7 ] OTS-5775.1



• Handled
• Stored
• Generated
• Present
Exposure record
See definition for employee exposure record.
Extension ladder
A portable ladder with 2 or more sections and is not self-sup-

porting. The 2 or more sections travel in guides or brackets that let
you change the length. The size of a portable ladder is determined by
adding together the length of each section.

Failure-to-abate
Any violation(s) resulting from not complying with an abatement

date.
Final order
Any of the following (unless an employer or other party files a

timely appeal):
• Citation and notice;
• Corrective notice;
• Decision and order from the board of industrial insurance ap-

peals;
• Denial of petition for review from the board of industrial in-

surance appeals; or
• Decision from a Washington State superior court, court of ap-

peals, or the state supreme court.
Final order date
The date a final order is issued.
First aid
The extent of treatment you would expect from a person trained in

basic first aid, using supplies from a first-aid kit.
Tests, such as X rays, must not be confused with treatment.
Flammable
A chemical covered by one of the following categories:
• Aerosol flammable means ((an aerosol that, when tested by the

method described in 16 C.F.R. 1500.45 yields either a flame projection
more than 18 inches at full valve opening or a flashback (a flame ex-
tending back to the valve) at any degree of valve opening)) a flamma-
ble aerosol as defined by WAC 296-901-14024, Appendix B—Physical haz-
ard criteria;

• Gas, flammable means:
– A gas that, at temperature and pressure of the surrounding

area, forms a flammable mixture with air at a concentration of 13% by
volume or less or

– A gas that, at temperature and pressure of the surrounding
area, forms a range of flammable mixtures with air wider than 12% by
volume, regardless of the lower limit.

• Liquid, flammable means any liquid having a flashpoint at or
below ((100°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
99% or more of the total volume of the mixture)) 199.4°F (93°C). Flam-
mable liquids are divided into four categories as follows:

(a) Category 1 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point at or below 95°F (35°C).

(b) Category 2 shall include liquids having flashpoints below
73.4°F (23°C) and having a boiling point above 95°F (35°C).

(c) Category 3 shall include liquids having flashpoints at or
above 73.4°F (23°C) and at or below 140°F (60°C). When a Category 3

[ 8 ] OTS-5775.1



liquid with a flashpoint at or above 100°F (37.8°C) is heated for use
to within 30°F (16.7°C) of its flashpoint, it shall be handled in ac-
cordance with the requirements for a Category 3 liquid with a flash-
point below 100°F (37.8°C).

(d) Category 4 shall include liquids having flashpoints above
140°F (60°C) and at or below 199.4°F (93°C). When a Category 4 flamma-
ble liquid is heated for use to within 30°F (16.7°C) of its flash-
point, it shall be handled in accordance with the requirements for a
Category 3 liquid with a flashpoint at or above 100°F (37.8°C).

(e) When liquid with a flashpoint greater than 199.4°F (93°C) is
heated for use to within 30°F (16.7°C) of its flashpoint, it shall be
handled in accordance with the requirements for a Category 4 flammable
liquid.

• Solid, flammable means a solid, other than a blasting agent or
explosive as defined in 29 C.F.R. 1910.109(a), that is likely to cause
fire through friction, moisture absorption, spontaneous chemical
change, or retained heat from manufacturing or processing, or which
can be ignited readily. Solid, inflammable also means that when the
substance is ignited, it burns so powerfully and persistently that it
creates a serious hazard. A chemical must be considered to be a flam-
mable solid if, when tested by the method described in 16 C.F.R.
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.

Flashpoint
• The minimum temperature at which a liquid gives off a vapor

((in sufficient concentration to ignite when tested by any of the fol-
lowing measurement methods:

– Tagliabue closed tester: (See American National Standard Method
of Test for Flash Point by Tag Closed Tester, Z11.24-1979 (ASTM D
56-79)) for liquids with a viscosity of less than 45 Saybolt Universal
Seconds (SUS) at 100°F (37.8°C), that do not contain suspended solids
and do not have a tendency to form a surface film under test; or

– Pensky-Martens closed tester: (See American National Standard
Method of Test for Flash Point by Pensky-Martens Closed Tester,
Z11.7-1979 (ASTM D 93-79)) for liquids with a viscosity equal to or
greater than 45 SUS at 100°F (37.8°C), or that contain suspended sol-
ids, or that have a tendency to form a surface film under test; or

– Setaflash closed tester: (See American National Standard Method
of Test for Flash Point by Setaflash Closed Tester (ASTM D 3278-78).)
Note: Organic peroxides, which undergo auto accelerating thermal decomposition, are excluded from any of the flashpoint measurement

methods specified above.))

within a test vessel in sufficient concentration to form an ignitable
mixture with air near the surface of the liquid and shall be deter-
mined as follows:

– The flashpoint of liquids having a viscosity less than 45 Say-
bolt Universal Second(s) at 100°F (37.8°C) and a flashpoint below
175°F (79.4°C) shall be determined in accordance with the Standard
Method of Test for Flash Point by the Tag Closed Tester, ASTM D-56-69,
or an equivalent method as defined by WAC 296-901-14024, Appendix B—
Physical hazard criteria.

Flexible cords and cables
Typically used to connect electrical equipment to an outlet or

receptacle. These cords can have an attachment plug to connect to a
power source or can be permanently wired into the power source. Flexi-
ble cords, extension cords, cables and electrical cords are all exam-
ples of flexible cord.

Floor hole
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An opening in any floor, platform, pavement, or yard that meas-
ures at least one inch but less than 12 inches at its smallest dimen-
sion and through which materials and tools (but not people) can fall.

Examples of floor holes are:
• Belt holes
• Pipe openings
• Slot openings
Floor opening
An opening in any floor, platform, pavement, or yard that meas-

ures at least 12 inches in its smallest dimension and through which a
person can fall.

Examples of floor openings are:
• Hatchways
• Stair or ladder openings
• Pits
• Large manholes
The following are NOT considered floor openings:
• Openings occupied by elevators
• Dumbwaiters
• Conveyors
• Machinery
• Containers
Foreseeable emergency
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 means any potential event that could re-
sult in an uncontrolled release of a hazardous chemical into the work-
place. Examples of foreseeable emergencies include equipment failure,
rupture of containers, or failure of control equipment.

Fume
Solid particles suspended in air that are created by condensation

from the gaseous state.
Gas
A normally formless fluid, such as air, which can be changed to

the liquid or solid state by the effect of increased pressure or de-
creased temperature or both.

Ground
As used in Electrical, WAC 296-800-280, a connection between an

electrical circuit or equipment and the earth or other conducting body
besides the earth. This connection can be intentional or accidental.

Grounded
A connection has been made between an electrical circuit or

equipment and the earth or another conducting body besides the earth.
Grounded conductor
A system or circuit conductor that is intentionally grounded.
Ground-fault circuit-interrupter
A device whose function is to interrupt the electric circuit to

the load when a fault current to ground exceeds some predetermined
value that is less than that required to operate the overcurrent pro-
tective device of the supply circuit.

Grounding conductor
Is used to connect equipment or the grounded circuit of a wiring

system to a grounding electrode or electrodes.
Grounding conductor, equipment
A conductor used to connect noncurrent-carrying metal parts of

equipment, raceways, and other enclosures to the system grounded con-
ductor and/or the grounding electrode conductor at the service equip-
ment or at the source of a separately derived system.
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Guarded
Covered, shielded, fenced, enclosed, or otherwise protected by

means of suitable covers, casings, barriers, rails, screens, mats, or
platforms to remove the likelihood of being accidentally touched or
approached closer than a safe distance.

Hand-held drench hoses
Hand-held drench hoses are single-headed emergency washing devi-

ces connected to a flexible hose that can be used to irrigate and
flush the face or other body parts.

Handrail
A single bar or pipe supported on brackets from a wall or parti-

tion to provide a continuous handhold for persons using a stair.
Harmful physical agent
Any physical stress such as noise, vibration, repetitive motion,

heat, cold, ionizing and nonionizing radiation, and hypo- or hyperbar-
ic pressure which:

• Is listed in the latest edition of the National Institute for
Occupational Safety and Health (NIOSH) Registry of Toxic Effects of
Chemical Substances (RTECS); or

• Has shown positive evidence of an acute or chronic health haz-
ard in testing conducted by, or known to, the employer;

OR
• Is the subject of a ((material)) safety data sheet kept by or

known to the employer showing that the material may pose a hazard to
human health.

Hazard
Any condition, potential or inherent, which can cause injury,

death, or occupational disease.
Hazard warning
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 can be a combination of words, pictures,
symbols, or combination appearing on a label or other appropriate form
of warning which shows the specific physical and health hazard(s), in-
cluding target organ effects, of the chemical(s) in the container(s).
Note: See definition for physical hazard and health hazard to determine which hazards must be covered.

Hazardous chemical
Any chemical that is a physical or health hazard.
Health hazard
A chemical, mixture, biological agent, or physical agent that may

cause health effects in short- or long-term exposed employees. Based
on statistically significant evidence from at least one study conduc-
ted using established scientific principles. Health hazards include:

• Carcinogens
• Toxic or highly toxic agents
• Reproductive toxins
• Irritants
• Corrosives
• Sensitizers
• Hepatotoxins (liver toxins)
• Nephrotoxins (kidney toxins)
• Neurotoxins (nervous system toxins)
• Substances that act on the hematopoietic system (blood or

blood-forming system)
• Substances that can damage the lungs, skin, eyes, or mucous

membranes
• Hot or cold conditions.
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Hospitalization
To be admitted to a hospital or an equivalent medical facility on

an emergent in-patient basis requiring an overnight stay.
Identity
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140 means any chemical or common name listed
on the ((material)) safety data sheet (((MSDS))) (SDS) for the specif-
ic chemical. Each identity used must allow cross-references among the:

• Required list of hazardous chemicals
• Chemical label
• MSDSs
Imminent danger violation
Any violation(s) resulting from conditions or practices in any

place of employment, which are such that a danger exists which could
reasonably be expected to cause death or serious physical harm, imme-
diately or before such danger can be eliminated through the enforce-
ment procedures otherwise provided by the Washington Industrial Safety
and Health Act.

Importer
The first business within the Customs Territory of the USA that:
• Receives hazardous chemicals produced in other countries
AND
• Supplies them to distributors or employers within the USA
Insulated
A conductor has been completely covered by a material that is

recognized as electrical insulation and is thick enough based on:
• The amount of voltage involved
AND
• The type of covering material
Interim waiver
An order granted by the department allowing an employer to vary

from WISHA requirements until the department decides to grant a perma-
nent or temporary waiver.

Irritant
A substance that will induce a local inflammatory reaction upon

immediate, prolonged, or repeated contact with normal living tissue.
Ladder
Consists of 2 side rails joined at regular intervals by crosspie-

ces called steps, rungs, or cleats. These steps are used to climb up
or down.

Listed
Equipment is listed if it:
• Is listed in a publication by a nationally recognized laborato-

ry (such as UL, underwriters laboratory) that inspects the production
of that type of equipment,

AND
• States the equipment meets nationally recognized standards or

has been tested and found safe to use in a specific manner.
((Material safety data sheet (MSDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous chemical, its hazards, and protective
measures as required by material safety data sheet and label prepara-
tion, chapter 296-839 WAC.))

Medical treatment
Treatment provided by a physician or by registered professional

personnel under the standing orders of a physician. Medical treatment
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does not include first-aid treatment even if provided by a physician
or registered professional personnel.

Mist
Liquid droplets suspended in air. Mist is created by:
• Condensation from the gaseous to the liquid state;
OR
• Converting a liquid into a dispersed state with actions such as

splashing, foaming, spraying or atomizing.
Mixture
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, any combination of 2 or more chemicals
(if that combination did not result from a chemical reaction).

Movable equipment
As used in WAC 296-800-35052, a hand-held or nonhand-held machine

or device;
• That is powered or nonpowered;
AND
• Can be moved within or between worksites
Must
Must means mandatory.
NEMA
These initials stand for National Electrical Manufacturing Asso-

ciation.
NFPA
This is an acronym for National Fire Protection Association.
Nose
The portion of the stair tread that projects over the face of the

riser below it.
Occupational Safety and Health Administration (OSHA)
Created in 1970 when the U.S. Congress passed the Occupational

Safety and Health Act, the Occupational Safety and Health Administra-
tion (OSHA) provides safety on the job for workers. OSHA oversees
state plans (such as WISHA in Washington) that have elected to admin-
ister the safety and health program for their state. OSHA requires WI-
SHA rules to be at least as effective as OSHA rules.

Office work environment
An indoor or enclosed occupied space where clerical work, admin-

istration, or business is carried out.
In addition, it includes:
• Other workplace spaces controlled by the employer and used by

office workers, such as cafeterias, meeting rooms, and washrooms.
• Office areas of manufacturing and production facilities, not

including process areas.
• Office areas of businesses such as food and beverage establish-

ments, agricultural operations, construction, commercial trade, serv-
ices, etc.

Open riser
A stair step with an air space between treads has an open riser.
Organic peroxide
This is an organic compound containing the bivalent-0-0-struc-

ture. It may be considered a structural derivative of hydrogen perox-
ide if one or both of the hydrogen atoms has been replaced by an or-
ganic radical.

Outlet
See definition for electrical outlets.
Oxidizer
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A chemical other than a blasting agent or explosive as defined in
WAC 296-52-60130 or C.F.R. 1910.109(a), that starts or promotes com-
bustion in other materials, causing fire either of itself or through
the release of oxygen or other gases.

Permissible exposure limits (PELs)
Permissible exposure limits (PELs) are employee exposures to tox-

ic substances or harmful physical agents that must not be exceeded.
PELs are specified in applicable WISHA rules.

Person
Based on chapter 49.17 RCW, one or more individuals, partner-

ships, associations, corporations, business trusts, legal representa-
tives, or any organized group of persons.

Personal eyewash units
Personal eyewash units are portable, supplementary units that

support plumbed units or self-contained units, or both, by delivering
immediate flushing for less than fifteen minutes.

Personal service room
Used for activities not directly connected with a business' pro-

duction or service function such as:
• First aid
• Medical services
• Dressing
• Showering
• Bathrooms
• Washing
• Eating
Personnel
See the definition for employees.
Physical hazard
((As used in Employer Chemical Hazard Communication, WAC

296-800-170 means a chemical that has scientifically valid evidence to
show it is one of the following:

• Combustible liquid
• Compressed gas
• Explosive
• Flammable
• Organic peroxide
• Oxidizer
• Pyrophoric
• Unstable (reactive)
• Water reactive)) Means a chemical that is classified as posing

one of the following hazardous effects: Explosive; flammable (gases,
aerosols, liquids, or solids); oxidizer (liquid, solid or gas); self-
reactive; pyrophoric (liquid or solid); self-heating; organic perox-
ide; corrosive to metal; gas under pressure; or in contact with water
emits flammable gas. WAC 296-901-14024, Appendix B—Physical hazard
criteria.

Platform
Platform means an extended step or landing that breaks a continu-

ous run of stairs.
Plug
See definition for attachment plug.
Potable water
Water that is suitable for drinking by the public and meets the

requirements of chapter 246-290 or 246-291 WAC.
Predictable and regular basis
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Employee functions such as, but not limited to, inspection, serv-
ice, repair and maintenance which are performed

• At least once every 2 weeks
OR
• 4 man-hours or more during any sequential 4-week period (to

calculate man-hours multiply the number of employees by the number of
hours during a 4-week period).

Produce
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, any one of the following:
• Manufacture
• Process
• Formulate
• Blend
• Extract
• Generate
• Emit
• Repackage
Purchaser
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, an employer who buys one or more hazard-
ous chemicals to use in their workplace.

Pyrophoric
A chemical is pyrophoric if it will ignite spontaneously in the

air when the temperature is 130°F (54.4°C) or below.
Qualified person
A person who has successfully demonstrated the ability to solve

problems relating to the subject matter, work, or project, either by:
• Possession of a recognized degree, certificate, or professional

standing;
OR
• Extensive knowledge, training and experience.
Railing or standard railing
A vertical barrier erected along exposed edges of a floor open-

ing, wall opening, ramp, platform, or runway to prevent falls of per-
sons.

Reassume jurisdiction
The department has decided to take back its control over a cita-

tion and notice being appealed.
Receptacle or receptacle outlet
As used in basic electrical rules, WAC 296-800-280 means outlets

that accept a plug to supply electric power to equipment through a
cord or cable.

Record
A record is any item, collection, or grouping of information. Ex-

amples include:
• Paper document
• Microfiche
• Microfilm
• X-ray film
• Computer record
Repeat violation
A violation is a repeat violation if the employer has been cited

one or more times previously for a substantially similar hazard.
Refuge area
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• A protected space along an exit route that is separated from
other spaces inside the building by a barrier with at least a one-hour
fire resistance rating;

OR
• A floor in a building with an automatic sprinkler system that

has at least two spaces that are separated by smoke-resistant parti-
tions. See WAC 296-24-607 for requirements for automatic sprinkler
systems.

Responsible party
As used in employer chemical hazard communication, WAC

296-800-170. Someone who can provide appropriate information about the
hazardous chemical and emergency procedures.

Rise
The vertical distance from the top of a tread to the top of the

next higher tread.
Riser
The vertical part of the step at the back of a tread that rises

to the front of the tread above.
Rungs
Rungs are the cross pieces on ladders that are used to climb up

and down the ladder.
Runway
An elevated walkway above the surrounding floor or ground level.

Examples of runways are footwalks along shafting or walkways between
buildings.

Safety data sheet (SDS)
Written, printed, or electronic information (on paper, microfi-

che, or on-screen) that informs manufacturers, distributors, employers
or employees about a hazardous chemical, its hazards, and protective
measures as required by safety data sheet and label preparation, WAC
296-901-140.

Safety factor
The term safety factor means the ratio of when something will

break versus the actual working stress or safe load when it is used.
Self-lighting or self-luminous
A light source that:
• Is illuminated by a self-contained power source other than bat-

teries;
AND
• Operates independently from external power sources.
Serious violation
Serious violation must be deemed to exist in a workplace if there

is a substantial probability that death or serious physical harm could
result from a condition which exists, or from one or more practices,
means, methods, operations, or processes which have been adopted or
are in use in such workplace, unless the employer did not, and could
not with the exercise of reasonable diligence, know of the presence of
the violation.

Short-term exposure limit (STEL)
An exposure limit, averaged over a short time period (usually

measured for 15 minutes) that must not be exceeded during any part of
an employee's workday.

Should
Should means recommended.
Single ladder
A type of portable ladder with one section.
It is distinguished by all of the following:
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• It has one section
• It cannot support itself
• Its length cannot be adjusted
Smoking
A person is smoking if they are:
• Lighting up
• Inhaling
• Exhaling
• Carrying a pipe, cigar or cigarette of any kind that is burning
Specific chemical identity
This term applies to chemical substances. It can mean the:
• Chemical name
• Chemical Abstracts Service (CAS) registry number
• Any other information that reveals the precise chemical desig-

nation of the substance.
Stair railing
A vertical barrier attached to a stairway with an open side to

prevent falls. The top surface of the stair railing is used as a hand-
rail

Stairs or stairway
A series of steps and landings:
– Leading from one level or floor to another((,))
– Leading to platforms, pits, boiler rooms, crossovers, or around

machinery, tanks, and other equipment
– Used more or less continuously or routinely by employees, or

only occasionally by specific individuals((.))
– With three or more risers
Standard safeguard
Safety devices that prevent hazards by their attachment to:
• Machinery
• Appliances
• Tools
• Buildings
• Equipment
These safeguards must be constructed of:
• Metal
• Wood
• Other suitable materials
The department makes the final determination about whether a

safeguard is sufficient for its use.
Step ladder
A portable ladder with:
• Flat steps
• A hinge at the top allowing the ladder to fold out and support

itself
• Its length that cannot be adjusted.
Time weighted average (TWA8)
An exposure limit, averaged over 8 hours, that must not be excee-

ded during an employee's work shift.
Toeboard
A barrier at floor level along exposed edges of a floor opening,

wall opening, platform, runway, or ramp, to prevent falls of materi-
als.

Toxic chemical
As used in first aid, WAC 296-800-150, is a chemical that produ-

ces serious injury or illness when absorbed through any body surface.

[ 17 ] OTS-5775.1



Toxic substance
Any chemical substance or biological agent, such as bacteria, vi-

rus, and fungus, which is any of the following:
• Listed in the latest edition of the National Institute for Oc-

cupational Safety and Health (NIOSH) Registry of Toxic Effects of
Chemical Substances (RTECS)

• Shows positive evidence of an acute or chronic health hazard in
testing conducted by, or known to, the employer

• The subject of a ((material)) safety data sheet kept by or
known to the employer showing the material may pose a hazard to human
health.

Toxicant
A substance that has the inherent capacity to produce personal

injury or illness to individuals by absorption through any body sur-
face.

Trade secret
Any confidential:
• Formula
• Pattern
• Process
• Device
• Information
• Collection of information
The trade secret is used in an employer's business and gives an

opportunity to gain an advantage over competitors who do not know or
use it.

See WAC ((296-62-053)) 296-901-14018 for requirements dealing
with trade secrets.

Tread
As used in stairs and stair railings, WAC 296-800-250 means the

horizontal part of the stair step.
Tread run
As used in stairs and stair railings, WAC 296-800-250 means the

distance from the front of one stair tread to the front of an adjacent
tread.

Tread width
The distance from front to rear of the same tread including the

nose, if used.
UL (Underwriters' Laboratories, Inc.)
You will find these initials on electrical cords and equipment.

The initials mean the cord or equipment meets the standards set by the
Underwriters' Laboratories, Inc.

Unstable (reactive)
As used in ((employer chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140. An unstable or reactive chemical is one
that in its pure state, or as produced or transported, will vigorously
polymerize, decompose, condense, or will become self-reactive under
conditions of shocks, pressure or temperature.

Use
As used in ((employer chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, means to:
• Package
• Handle
• React
• Emit
• Extract
• Generate as a by-product
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• Transfer.
Vapor
The gaseous form of a substance that is normally in the solid or

liquid state.
Voltage of a circuit
The greatest effective potential difference between any two con-

ductors or between a conductor and ground.
Voltage to ground
The voltage between a conductor and the point or conductor of the

grounded circuit. For undergrounded circuits, it is the greatest volt-
age between the conductor and any other conductor of the circuit.

Voltage, nominal
Nominal voltage is a value assigned to a circuit or system to

designate its voltage class (120/240, 480Y/277, 600, etc.). The actual
circuit voltage can vary from the value if it is within a range that
permits the equipment to continue operating in a satisfactory manner.

WAC
This is an acronym for Washington Administrative Code, which are

rules developed to address state law.
Water-reactive
As used in ((Employer Chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, a water-reactive chemical reacts with wa-
ter to release a gas that is either flammable or presents a health
hazard.

Watertight
Constructed so that moisture will not enter the enclosure or con-

tainer.
Weatherproof
Constructed or protected so that exposure to the weather will not

interfere with successful operation. Rainproof, raintight, or water-
tight equipment can fulfill the requirements for weatherproof where
varying weather conditions other than wetness, such as snow, ice,
dust, or temperature extremes, are not a factor.

Wet location
As used in basic electrical rules, WAC 296-800-280 means:
• Underground installations or in concrete slabs or masonry that

are in direct contact with the earth
• Locations that can be saturated by water or other liquids
• Unprotected locations exposed to the weather (like vehicle

washing areas)
WISHA
This is an acronym for the Washington Industrial Safety and

Health Act.
Work area
As used in ((employer chemical)) Hazard communication, WAC

((296-800-170)) 296-901-140, a room or defined space in a workplace
where hazardous chemicals are produced or used, and where employees
are present.

Working days
Means a calendar day, except Saturdays, Sundays, and legal holi-

days. Legal holidays include:
– New Year's Day - January 1
– Martin Luther King, Jr. Day
– Presidents' Day
– Memorial Day
– Independence Day - July 4
– Labor Day
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– Veterans' Day - November 11
– Thanksgiving Day
– The day after Thanksgiving Day; and
– Christmas Day - December 25
The number of working days must be calculated by not counting the

first working day and counting the last working day.
Worker
See the definition for employee.
Workplace
• The term workplace means:
– Any plant, yard, premises, room, or other place where an em-

ployee or employees are employed for the performance of labor or serv-
ice over which the employer has the right of access or control, and
includes, but is not limited to, all workplaces covered by industrial
insurance under Title 51 RCW, as now or hereafter amended.

– As used in ((Employer Chemical)) Hazard communication, WAC
((296-800-170)) 296-901-140 means an establishment, job site, or
project, at one geographical location containing one or more work
areas.

You
See definition of employer.
Your representative
Your representative is the person selected to act in your behalf.
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AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-856-20010 Preventive practices.
You must:
• Make sure containers of gasses, solutions, or materials com-

posed of greater than 0.1 percent formaldehyde, and capable of releas-
ing formaldehyde at concentrations greater than 0.1 ppm to 0.5 ppm,
are properly labeled, tagged, or marked with all of the following:

- That the product contains formaldehyde.
- The name and address of the responsible party (for example man-

ufacturer, importer, or employer).
- A statement that the physical and health hazard information can

be obtained from you, and from the ((material)) safety data sheet
(((MSDS))) (SDS).

• Label, tag, or mark containers and materials capable of releas-
ing formaldehyde at levels above 0.5 ppm as follows:

- Include the requirements in WAC 296-856-42010.
- Appropriately address all hazards as defined in WAC

296-901-14008, 296-901-14022, and 296-901-14024, including cancer and
respiratory sensitization.

- Prior to June 1, 2015, employers may include the ((words on the
label)) phrase "Potential Cancer Hazard((.))" in lieu of "May Cause
Cancer."

- Follow the requirements for labels found in ((the following
separate chapters)):

■ ((The safety and health core rules, employer chemical hazard
communications, WAC 296-800-170.

■ Material safety data sheet and label preparation, chapter
296-839 WAC.)) WAC 296-901-140, 296-901-14022, and 296-901-14024.

You must:
• Make sure you have a housekeeping and maintenance program to

detect leaks and spills by doing at least the following:
- Regular visual inspections.
- Preventive maintenance of equipment, that includes surveys for

leaks, at regular intervals.
- In areas where spills could occur, make resources available to

contain the spills, decontaminate the area affected, and dispose of
waste.

- Promptly repair leaks and clean up spills.
- Train employees who will clean spills and repair leaks, about

the methods for cleanup and decontamination.
- Make sure employees who will clean up spills and repair leaks,

have the appropriate personal protective equipment and respirators.
- Dispose of waste from spills or leaks in sealed containers

marked with information that states the contents contain formaldehyde
and the hazards associated with formaldehyde exposure. The employer
shall ensure that the labels are in accordance with WAC 296-856-420.

- Develop and implement appropriate procedures to minimize injury
and loss of life if there is a possibility of an emergency, such as an
uncontrolled release of formaldehyde.
Note: Following the requirements of a separate chapter, Emergency response, chapter 296-824 WAC, will meet the requirements for emergency pro-

cedures.

• Provide emergency washing facilities, for formaldehyde expo-
sures, as required by a separate chapter, the safety and health core
rules, First aid, WAC 296-800-150, as follows:
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- Emergency showers in the immediate work areas where skin con-
tact to solutions of 1 percent or greater of formaldehyde could occur.

- Emergency eye wash in the immediate work area where an eye con-
tact to solutions of 0.1 percent or greater of formaldehyde could oc-
cur.

AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-856-20020 Training.
Exemption: Training is not required for employees when you have conclusive documentation that they cannot be exposed to formaldehyde at air-

borne concentrations above 0.1 parts per million (ppm).

You must:
• Provide training and information to employees exposed to form-

aldehyde at all of the following times:
- At the time of initial assignment to a work area where there is

formaldehyde exposure.
- Whenever there is a new exposure to formaldehyde in their work

area.
- At least every twelve months after initial training.
• Make sure training includes at least the following:
- The contents of this chapter and ((MSDS)) SDS for formaldehyde.
- The purpose of medical evaluations and a description of how you

are fulfilling the medical evaluation requirements of this chapter.
- The health hazards and signs and symptoms associated with form-

aldehyde exposure, including:
■ Cancer hazard.
■ Skin and respiratory system irritant and sensitizer.
■ Eye and throat irritation.
■ Acute toxicity.
- How employees will immediately report any signs or symptoms

suspected to be from formaldehyde exposure.
- Descriptions of operations where formaldehyde is present.
- Explanations of safe work practices to limit employee exposure

to formaldehyde for each job.
- The purpose, proper use, and limitations of personal protective

clothing.
- Instructions for the handling of spills, emergencies, and

clean-up procedures.
- An explanation of the importance of exposure controls, and in-

structions in the use of them.
- A review of emergency procedures, including the specific duties

or assignments of each employee in the event of an emergency.
- The purpose, proper use, limitations, and other training re-

quirements for respiratory protection, as required by a separate chap-
ter, Respirators, chapter 296-842 WAC.

• Make sure any written training materials are readily available
to your employees at no cost.
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AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-856-20030 Personal protective equipment (PPE).
You must:
• Provide PPE at no cost to employees and make sure employees

wear the equipment.
• Make sure that employees do not take contaminated clothing or

other PPE from the workplace.
Select PPE that is appropriate for your workplace based on at

least the following:
- The form of formaldehyde, such as gas, solution, or material.
- The conditions of use.
- The hazard to be prevented.
• Provide full body protection for entry into areas where formal-

dehyde exposure could exceed 100 parts per million (ppm) or when air-
borne concentrations are unknown.

• Protect employees from all contact with liquids containing one
percent or more of formaldehyde by providing chemical protective
clothing that is impervious to formaldehyde and other personal protec-
tive equipment, such as goggles and face shields, as appropriate for
the operation.

• Make sure when face shields are worn, employees also wear chem-
ical safety goggles if there could be eye contact with formaldehyde.

• Make sure contaminated clothing and other PPE is cleaned or
laundered before it is used again.

• Repair or replace clothing and other PPE as needed to maintain
effectiveness.

• Make sure storage areas for ventilating contaminated clothing
and PPE are established to minimize employee exposure to formaldehyde.

- Make sure storage areas and containers for contaminated cloth-
ing and PPE have labels or signs with the following warning:

((DANGER

FORMALDEHYDE-CONTAMINATED (CLOTHING)
OR EQUIPMENT

AVOID INHALATION AND SKIN CONTACT))

DANGER
FORMALDEHYDE-CONTAMINATED (CLOTHING) EQUIP-

MENT
MAY CAUSE CANCER

CAUSES SKIN, EYE, AND RESPIRATORY IRRITATION
DO NOT BREATHE VAPOR

DO NOT GET ON SKIN

- Labels. The employer shall ensure containers for contaminated
clothing and equipment are labeled consistent with the Hazard Communi-
cation Standard, WAC 296-901-140, and shall, as a minimum, include the
following:

DANGER
FORMALDEHYDE-CONTAMINATED (CLOTHING) EQUIP-

MENT
MAY CAUSE CANCER

CAUSES SKIN, EYE AND RESPIRATORY IRRITATION
DO NOT BREATHE VAPOR

DO NOT GET ON SKIN
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- Prior to June 1, 2016, employers may use the following legend
in lieu of that specified above in this section:

DANGER
FORMALDEHYDE-CONTAMINATED (CLOTHING) OR

EQUIPMENT
AVOID INHALATION AND SKIN CONTACT

- Prior to June 1, 2015, employers may use the following informa-
tion on containers of protective clothing and equipment in lieu of the
labeling requirements specified above in this section:

DANGER
FORMALDEHYDE-CONTAMINATED (CLOTHING) OR

EQUIPMENT
AVOID INHALATION AND SKIN CONTACT

You must:
• Make sure that only employees trained to recognize the hazards

of formaldehyde remove personal protective equipment (PPE) and cloth-
ing from storage areas for the purposes of disposal, cleaning, or
laundering.

• Inform any person who launders, cleans, or repairs contaminated
clothing or other PPE, of the hazards of formaldehyde and procedures
to safely handle the clothing and equipment.

• Provide change rooms for employees who are required to change
from work clothes into protective clothing to protect them from skin
contact with formaldehyde.

- Make sure change rooms have separate storage facilities for
street clothes and protective clothing.

AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-856-40020 Establishing exposure control areas.
You must:
• Establish temporary or permanent exposure control areas where

airborne concentrations of formaldehyde are above either the 8-hour
time weighted average (TWA8) or the 15-minute short-term exposure lim-
it (STEL), by doing at least the following:

- Clearly identify the boundaries of exposure control areas in
any way that minimizes employee access.

- Post signs at access points to exposure control areas that:
■ Are easy to read (for example, they are kept clean and well

lit);
AND
■ Include this warning:

((DANGER

Formaldehyde
Irritant and Potential Cancer Hazard

Authorized Personnel Only))

DANGER
FORMALDEHYDE

MAY CAUSE CANCER
CAUSES SKIN, EYE, AND RESPIRATORY IRRITATION
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AUTHORIZED PERSONNEL ONLY

Prior to June 1, 2016, employers may use the following legend in
lieu of the above one in this section:

DANGER
FORMALDEHYDE

IRRITANT AND POTENTIAL CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

Note: This requirement does not prevent you from posting other signs.

You must:
• Allow only employees, who have been trained to recognize the

hazards of formaldehyde exposure, to enter exposure control areas.
Note: • When identifying the boundaries of exposure control areas you should consider factors such as:

 – The level and duration of airborne exposure.
 – Whether the area is permanent or temporary.
 – The number of employees in adjacent areas.
 • You may use permanent or temporary enclosures, caution tape, ropes, painted lines on surfaces, or other materials to visibly distinguish expo-
sure control areas or separate them from the rest of the workplace.

You must:
• Inform other employers at multi-employer work sites of the ex-

posure control areas, and the restrictions that apply to those areas.

NEW SECTION

WAC 296-856-420 Communication of hazards.
Section contents:
Hazard communication—General
WAC 296-856-42010

NEW SECTION

WAC 296-856-42010 Hazard communication—General.
• Chemical manufacturers, importers, distributors and employers

must comply with all requirements of Hazard communication, WAC
296-901-140.

• In classifying the hazards of formaldehyde at least the follow-
ing hazards are to be addressed: Cancer; skin and respiratory sensiti-
zation; eye, skin and respiratory tract irritation; acute toxicity ef-
fects; and flammability.

• Employers shall include formaldehyde in the hazard communica-
tion program established to comply with the HCS, WAC 296-901-140. Em-
ployers shall ensure that each employee has access to labels on con-
tainers of formaldehyde and to safety data sheets, and is trained in
accordance with the requirements of HCS and WAC 296-856-20020.

• The above information in this section applies to chemicals as-
sociated with formaldehyde gas, all mixtures or solutions composed of
greater than 0.1% formaldehyde, and materials capable of releasing
formaldehyde into the air at concentrations reaching or exceeding 0.1
ppm.

• In making the determinations of anticipated levels of formalde-
hyde release, the employer may rely on objective data indicating the
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extent of potential formaldehyde release under reasonably foreseeable
conditions of use.

AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-856-500 Definitions.
Action level
An airborne concentration of formaldehyde of 0.5 parts per mil-

lion of air calculated as an 8-hour time-weighted average.
Authorized personnel
Individuals specifically permitted by the employer to enter the

exposure control area to perform duties, or to observe employee expo-
sure evaluations as a designated representative.

Breathing zone
The space around and in front of an employee's nose and mouth,

forming a hemisphere with a six- to nine-inch radius.
CAS (chemical abstract service) number
CAS numbers are internationally recognized and used on ((materi-

al)) safety data sheets (((MSDSs))) (SDSs) and other documents to
identify substances. For more information see http://www.cas.org

Canister or cartridge (air-purifying)
Part of an air-purifying respirator that consists of a container

holding materials such as fiber, treated charcoal, or a combination of
the two, that removes contaminants from the air passing through the
cartridge or canister.

Container
Any container, except for pipes or piping systems that contains

formaldehyde. It can be any of the following:
• Barrel.
• Bottle.
• Can.
• Cylinder.
• Drum.
• Reaction vessel.
• Shipping containers.
• Storage tank.
Designated representative
Any one of the following:
• Any individual or organization to which an employee gives writ-

ten authorization.
• A recognized or certified collective bargaining agent without

regard to written employee authorization.
• The legal representative of a deceased or legally incapacitated

employee.
Emergency
Any event that could or does result in the unexpected significant

release of formaldehyde. Examples of emergencies include equipment
failure, container rupture, or control equipment failure.

Exposure
The contact an employee has with formaldehyde, whether or not

protection is provided by respirators or other personal protective
equipment (PPE). Exposure can occur through various routes of entry
such as inhalation, ingestion, skin contact, or skin absorption.
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Formaldehyde
An organic chemical with the formula of HCHO, represented by the

chemical abstract service (CAS) registry number 50-00-0. Examples of
primary uses of formaldehyde and its solutions are as follows:

• An intermediate in the production of:
- Resins.
- Industrial chemicals.
• A bactericide or fungicide.
• A preservative.
• A component in the manufacture of end-use consumer items such

as cosmetics, shampoos, and glues.
Licensed health care professional (LHCP)
An individual whose legally permitted scope of practice allows

him or her to provide some or all of the health care services required
for medical evaluations.

Permissible exposure limits (PELs)
PELs are employee exposures to toxic substances or harmful physi-

cal agents that must not be exceeded. PELs are also specified in WISHA
rules found in other chapters. The PEL for formaldehyde is an 8-hour
time-weighted average (TWA8) of 0.75 parts per million (ppm) and a 15-
minute short-term exposure limit of 2 ppm.

Short-term exposure limit (STEL)
An exposure limit averaged over a 15-minute period that must not

be exceeded during an employee's workday.
Time-weighted average (TWA8)
An exposure limit averaged over an 8-hour period that must not be

exceeded during an employee's workday.
Uncontrolled release
A release where significant safety and health risks could be cre-

ated. Releases of hazardous substances that are either incidental or
could not create a safety or health hazard (i.e., fire, explosion, or
chemical exposure) are not considered to be uncontrolled releases.

Examples of conditions that could create a significant safety and
health risk are:

• Large-quantity releases.
• Small releases that could be highly toxic.
• Potentially contaminated individuals arriving at hospitals.
• Airborne exposures that could exceed a WISHA permissible expo-

sure limit or a published exposure limit and employees are not ade-
quately trained or equipped to control the release.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-45-035 Definitions. These definitions apply to chapter
296-45 WAC.

"Aerial manlift equipment" - Equipment such as extended towers,
boom-mounted cages or baskets, and truck-mounted ladders, that is pri-
marily designed to place personnel and equipment aloft to work on ele-
vated structures and equipment.

"Affected employee" - An employee whose job requires him or her
to operate or use a machine or equipment on which servicing or mainte-
nance is being performed under lockout or tagout, or whose job re-
quires him or her to work in an area in which such servicing or main-
tenance is being performed.

"Apprentice" - An employee who is being trained to be journey
level.

"Approved" - Meets or exceeds the recognized standards of safety
within the industry.

"Approved protectors" - Gloves worn over rubber insulating gloves
which are of such material or substance and so constructed as to pro-
tect the rubber gloves from abrasions, lacerations, or other physical
damage which might otherwise occur to rubber gloves. Approved protec-
tors must conform to the standards which are recognized by the indus-
try.

"Attendant" - An employee assigned to remain immediately outside
the entrance to an enclosed or other space to render assistance as
needed to employees inside the space.

"Authorized employee" - An employee who locks out or tags out ma-
chines or equipment in order to perform servicing or maintenance on
that machine or equipment. An affected employee becomes an authorized
employee when that employee's duties include performing servicing or
maintenance covered under this section.

"Automatic circuit recloser" - A self-controlled device for in-
terrupting and reclosing an alternating current circuit with a prede-
termined sequence of opening and reclosing followed by resetting,
hold-closed, or lockout operation.

"Barricade" - A physical obstruction such as tapes, cones, or A-
frame type wood or metal structures intended to provide a warning
about and to limit access to a hazardous area.

"Barrier" - A physical obstruction which is intended to prevent
contact with energized lines or equipment or to prevent unauthorized
access to a work area.

"Bond" - The electrical interconnection of conductive parts de-
signed to maintain a common electrical potential.

"Bus" - A conductor or a group of conductors that serve as a com-
mon connection for two or more circuits.

"Bushing" - An insulating structure, including a through conduc-
tor or providing a passageway for such a conductor, with provision for
mounting on a barrier, conducting or otherwise, for the purposes of
insulating the conductor from the barrier and conducting current from
one side of the barrier to the other.

"Cable" - A conductor with insulation, or a stranded conductor
with or without insulation and other coverings (single-conductor ca-
ble), or a combination of conductors insulated from one another (mul-
tiple-conductor cable).
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"Cable sheath" - A conductive protective covering applied to ca-
bles.
Note: A cable sheath may consist of multiple layers of which one or more is conductive.

"Circuit" - A conductor or system of conductors through which an
electric current is intended to flow.

"Clearance" (between objects) - The clear distance between two
objects measured surface to surface.

"Clearance" (for work) - Authorization to perform specified work
or permission to enter a restricted area.

"Communication lines." (See "Lines, communication.")
"Conductor" - A material, usually in the form of a wire, cable,

or bus bar, used for carrying an electric current.
"Covered conductor" - A conductor covered with a dielectric hav-

ing no rated insulating strength or having a rated insulating strength
less than the voltage of the circuit in which the conductor is used.

"Current-carrying part" - A conducting part intended to be con-
nected in an electric circuit to a source of voltage. Noncurrent-car-
rying parts are those not intended to be so connected.

"Deenergized" - Free from any electrical connection to a source
of potential difference and from electric charge; not having a poten-
tial difference from that of the earth.
Note: The term is used only with reference to current-carrying parts, which are sometimes energized (alive).

"Designated employee/person" - An employee/person who is designa-
ted by the employer to perform specific duties under the terms of this
section and who is knowledgeable in the construction and operation of
the equipment and the hazards involved.

"Electric line truck" - Any vehicle used to transport employees,
tools, and material, which serves as a traveling workshop for electric
power line construction and maintenance work. It may be equipped with
a boom and auxiliary equipment for setting poles, digging holes, and
elevating material and/or workers.

"Electric supply equipment" - Equipment that produces, modifies,
regulates, controls, or safeguards a supply of electric energy.

"Electric supply lines." (See "Lines, electric supply.")
"Electric utility" - An organization responsible for the instal-

lation, operation, or maintenance of an electric supply system.
"Emergency" - An unforeseen occurrence endangering life, limb, or

property.
"Enclosed" - Surrounded by a case, cage, fence or otherwise which

will protect the contained equipment and prevent accidental contact of
a person with live parts.

"Enclosed space" - A working space, such as a manhole, vault,
tunnel, or shaft, that has a limited means of egress or entry, that is
designed for periodic employee entry under normal operating condi-
tions, and that under normal conditions does not contain a hazardous
atmosphere, but that may contain a hazardous atmosphere under abnormal
conditions.
Note: Spaces that are enclosed but not designed for employee entry under normal operating conditions are not considered to be enclosed spaces for

the purposes of this section. Similarly, spaces that are enclosed and that are expected to contain a hazardous atmosphere are not considered to
be enclosed spaces for the purposes of this section. Such spaces meet the definition of permit spaces in WAC 296-62-145, and entry into them
must be performed in accordance with that standard.

"Energized" (alive, live) - Electrically connected to a source of
potential difference, or electrically charged so as to have a poten-
tial significantly different from that of earth in the vicinity.

"Energy isolating device" - A physical device that prevents the
transmission or release of energy, including, but not limited to, the
following: A manually operated electric circuit breaker, a disconnect
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switch, a manually operated switch, a slide gate, a slip blind, a line
valve, blocks, and any similar device with a visible indication of the
position of the device. (Push buttons, selector switches, and other
control-circuit-type devices are not energy isolating devices.)

"Energy source" - Any electrical, mechanical, hydraulic, pneumat-
ic, chemical, nuclear, thermal, or other energy source that could
cause injury to personnel.

"Equipment" (electric) - A general term including material, fit-
tings, devices, appliances, fixtures, apparatus, and the like used as
part of or in connection with an electrical installation.

"Exposed" - Not isolated or guarded.
"Fault current" - The current that flows in an electrical system

because of a defect in the circuit induced accidentally or otherwise.
"Fixed ladder" - A ladder that is permanently secured to a struc-

ture.
"Ground" - A conducting connection, whether intentional or acci-

dental, between an electric circuit or equipment and the earth, or to
some conducting body that serves in place of the earth.

"Grounded" - Connected to earth or to some conducting body that
serves in place of the earth.

"Grounded system" - A system of conductors in which at least one
conductor or point (usually the middle wire, or neutral point of
transformer or generator windings) is intentionally grounded either
solidly or through a current-limiting device (not a current-interrupt-
ing device).

"Groundperson" - A member of crew working on ground under direc-
tion of a leadworker.

"Guarded" - Covered, fenced, enclosed, or otherwise protected, by
means of suitable covers or casings, barrier rails or screens, mats,
or platforms, designed to prevent the possibility, under normal condi-
tions, of dangerous approach or accidental contact by persons or ob-
jects.
Note: Wires which are insulated, but not otherwise protected, are not considered as guarded.

"Hazardous atmosphere" - An atmosphere that may expose employees
to the risk of death, incapacitation, impairment of ability to self-
rescue (that is, escape unaided from an enclosed space), injury, or
acute illness from one or more of the following causes:

• Flammable gas, vapor, or mist in excess of 10 percent of its
lower flammable limit (LFL);

• Airborne combustible dust at a concentration that meets or ex-
ceeds its LFL;
Note: This concentration may be approximated as a condition in which the dust obscures vision at a distance of 5 feet (1.52 m) or less;

• Atmospheric oxygen concentration below 19.5 percent or above
23.5 percent;

• Atmospheric concentration of any substance for which a dose or
a permissible exposure limit is published in chapter 296-62 WAC, Part
L, or in chapter 296-62 WAC, toxic and hazardous substances, and which
could result in employee exposure in excess of its dose or permissible
exposure limit;
Note: An atmospheric concentration of any substance that is not capable of causing death, incapacitation, impairment of ability to self-rescue, injury,

or acute illness due to its health effects is not covered by this provision.

• Any other atmospheric condition that is "immediately dangerous
to life or health" (IDLH).

"IDLH" - Any condition that poses an immediate or delayed threat
to life or that would cause irreversible adverse health effects or
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that would interfere with an individual's ability to escape unaided
from a permit space.
Note: Some materials (hydrogen fluoride gas and cadmium vapor, for example) may produce immediate transient effects that, even if severe, may

pass without medical attention, but are followed by sudden, possibly fatal collapse 12-72 hours after exposure. The victim "feels normal" from
recovery from transient effects until collapse. Such materials in hazardous quantities are considered to be "immediately" dangerous to life or
health.

Note: For air contaminants for which WISHA has not determined a dose or permissible exposure limit, other sources of information, such as ((Mate-
rial)) Safety Data Sheets that comply with the ((Chemical)) hazard communication program, WAC ((296-800-170)) 296-901-140, published
information, and internal documents can provide guidance in establishing acceptable atmospheric conditions.

"High-power tests" - Tests in which fault currents, load cur-
rents, magnetizing currents, and line-dropping currents are used to
test equipment, either at the equipment's rated voltage or at lower
voltages.

"High-voltage tests" - Tests in which voltages of approximately
1000 volts are used as a practical minimum and in which the voltage
source has sufficient energy to cause injury.

"High wind" - A wind of such velocity that the following hazards
would be present:

• An employee would be exposed to being blown from elevated loca-
tions; or

• An employee or material handling equipment could lose control
of material being handled; or

• An employee would be exposed to other hazards not controlled by
the standard involved.
Note: Winds exceeding 40 miles per hour (64.4 kilometers per hour), or 30 miles per hour (48.3 kilometers per hour) if material handling is involved,

are normally considered as meeting this criteria unless precautions are taken to protect employees from the hazardous effects of the wind.

"Insulated" - Separated from other conducting surfaces by a die-
lectric (including air space) offering a high resistance to the pas-
sage of current.
Note: When any object is said to be insulated, it is understood to be insulated for the conditions to which it is normally subjected. Otherwise, it is,

within the purpose of this section, uninsulated.

"Insulation" (cable) - That which is relied upon to insulate the
conductor from other conductors or conducting parts or from ground.

"Insulation shielding" - An envelope which encloses the insula-
tion of a cable and provides an equipotential surface in contact with
cable insulation.

"Isolated" - An object that is not readily accessible to persons
unless special means of access are used.

"Leadworker" - The person directly in charge of workers doing the
work, regardless of title.

"Line-clearance tree trimmer" - An employee who, through related
training or on-the-job experience or both, is familiar with the spe-
cial techniques and hazards involved in line-clearance tree trimming.
Note 1: An employee who is regularly assigned to a line-clearance tree-trimming crew and who is undergoing on-the-job training and who, in the

course of such training, has demonstrated an ability to perform duties safely at his or her level of training and who is under the direct supervi-
sion of a line-clearance tree trimmer is considered to be a line-clearance tree trimmer.

Note 2: A line-clearance tree trimmer is not considered to be a "qualified employee" under this section unless he or she has the training required for a
qualified employee under WAC 296-45-065. However, under the electrical safety-related work practices standard, a line-clearance tree trim-
mer is considered to be a "qualified employee." Tree trimming performed by such "qualified employees" is not subject to the electrical safety-
related work practice requirements contained in WAC 296-24-970. (See also the note following WAC 296-24-970 for information regarding
the training an employee must have to be considered a qualified employee.)

"Line-clearance tree trimming" - The pruning, trimming, repair-
ing, maintaining, removing, or clearing of trees or the cutting of
brush that is within 10 feet (305 cm) of electric supply lines and
equipment.

"Lines" -
• "Communication lines" - The conductors and their supporting or

containing structures which are used for public or private signal or
communication service, and which operate at potentials not exceeding
400 volts to ground or 750 volts between any two points of the cir-
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cuit, and the transmitted power of which does not exceed 150 watts. If
the lines are operating at less than 150 volts, no limit is placed on
the transmitted power of the system. Under certain conditions, commu-
nication cables may include communication circuits exceeding these
limitations where such circuits are also used to supply power solely
to communication equipment.
Note: Telephone, telegraph, railroad signal, data, clock, fire, police alarm, cable television, and other systems conforming with this definition are

included. Lines used for signaling purposes, but not included under this definition, are considered as electric supply lines of the same voltage.

• "Electric supply lines" - Conductors used to transmit electric
energy and their necessary supporting or containing structures. Signal
lines of more than 400 volts are always supply lines within this sec-
tion, and those of less than 400 volts are considered as supply lines,
if so run and operated throughout.

"Live-line tools and ropes" - Tools and ropes specifically de-
signed for work on energized high voltage lines and equipment.

"Load-break elbow" - A connector designed to close and interrupt
current on energized circuits within the design current and voltage
rating.

"Manhole" - A subsurface enclosure which personnel may enter and
which is used for the purpose of installing, operating, and maintain-
ing submersible equipment or cable.

"Manhole steps" - A series of steps individually attached to or
set into the walls of a manhole structure.

"Minimum approach distance" - The closest distance an employee is
permitted to approach an energized or a grounded object.

"Neutral" - A system in which one conductor is used as the neu-
tral for one or more circuits; one conductor may be used as the neu-
tral for both primary and secondary circuits of a distribution system.

"Pole" - Any device used to support a power distribution or
transmission line. The pole may be made of any substance including
wood, concrete, metal, is usually cylindrical in shape and compara-
tively slender. It is the upright standard to which is affixed part of
the power distribution and transmission line system as defined in this
chapter.

"Power dispatcher" (load dispatcher or system operator) - A per-
son who has been designated by the employer as having authority over
switching and clearances of high voltage lines and station equipment.

"Protective devices" - Devices such as rubber gloves, rubber
blankets, line hose, rubber boots, or other insulating devices, which
are specifically designed for the protection of employees.

"Public highway" - Every way, land, road, street, boulevard, and
every other way or place in the state open as a matter of right to
public vehicular travel, both inside and outside the limits of cities
and towns, regardless of ownership.

"Qualified person or qualified employee" - A person who is famil-
iar with the construction of, or operation of such lines and/or equip-
ment that concerns his/her position and who is fully aware of the haz-
ards connected therewith, or, one who has passed a journey status ex-
amination for the particular branch of the electrical trades with
which he/she may be connected.
Note 1: An employee must have the training required by WAC 296-45-065(1) in order to be considered a qualified employee.
Note 2: (Apprentice) Except under WAC 296-45-25510(12), an employee who is undergoing on-the-job training and who, in the course of such train-

ing, has demonstrated an ability to perform duties safely at his or her level of training and who is under the direct supervision of a qualified
person is considered to be a qualified person for the performance of those duties.

"Rubber" - Any goods, equipment, or tool made out of either natu-
ral or synthetic rubber.
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"Secured ladder" - A ladder which is not capable of being dis-
lodged from the top by lateral, or jerking motion(s).

"Sheath" - As applied to tools carried in a lineman's tool belt,
a sheath that effectively covers the tool and prevents such tool from
falling from the belt.

"Step bolt" - A bolt or rung attached at intervals along a struc-
tural member and used for foot placement during climbing or standing.

"Supporting structure" - The main supporting unit (usually a pole
or tower).

"Switch" - A device for opening and closing or for changing the
connection of a circuit. In these rules, a switch is understood to be
manually operable, unless otherwise stated.

"System operator or power dispatcher" - A qualified person who
has been designated by the employer and having authority over switch-
ing, clearances, and operation of the system and its parts.

"Tag" - A system or method of identifying circuits, systems, or
equipment for the purpose of alerting employees and others that the
circuit, system, or equipment is being worked on.

"Underground network" - An underground electrical installation
fed from multiple primary sources directly associated with area-wide
secondary network connected into a common grid.

"Underground residential distribution system" (URD) - An electri-
cal installation normally fed from a single primary source which may
feed one or more transformers with secondaries not connected to a com-
mon grid.

"Utility" - An organization responsible for the installation, op-
eration, or maintenance of electric supply or communications systems.

"Vault" - An enclosure, above or below ground, which personnel
may enter and which is used for the purpose of installing, operating,
or maintaining equipment or cable.

"Vented vault" - A vault that has provision for air changes using
exhaust flue stacks and low level air intakes operating on differen-
tials of pressure and temperature providing for airflow which pre-
cludes a hazardous atmosphere from developing.

"Voltage" - The effective (rms) potential difference between any
two conductors or between a conductor and ground. Voltages are ex-
pressed in nominal values unless otherwise indicated. The nominal
voltage of a system or circuit is the value assigned to a system or
circuit of a given voltage class for the purpose of convenient desig-
nation. The operating voltage of the system may vary above or below
this value.
Note: Low voltage includes voltages from 50 to 600 volts. High voltage shall mean those voltages of 601 volts to 230,000. Extra high voltage means

any voltage over 230,000 volts. Where the words "high voltage" are used in this chapter it shall include extra high voltage, unless otherwise
specified.
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AMENDATORY SECTION (Amending WSR 01-17-033, filed 8/8/01, effective
9/1/01)

WAC 296-155-270 Flammable ((and combustible)) liquids. (1) Gener-
al requirements.

(a) Only approved containers and portable tanks shall be used for
storage and handling of flammable ((and combustible)) liquids. Ap-
proved metal safety cans, or department of transportation approved
containers shall be used for the handling and use of flammable liquids
in quantities five gallons or less, except that this shall not apply
to those flammable liquid materials which are highly viscid (extremely
hard to pour), which may be used and handled in original shipping con-
tainers. For quantities of one gallon or less, only the original con-
tainer may be used for storage, use, and handling of flammable liq-
uids.

(b) Flammable ((or combustible)) liquids shall not be stored in
areas used for exits, stairways, or normally used for the safe passage
of people.

(c) Flammable ((and combustible)) liquid containers shall be
legibly marked to indicate their contents. Each storage container for
flammable ((or combustible)) liquids, with a capacity of 50 gallons or
more, shall have the contents of the container identified by a sign of
clearly visible contrasting colors with letters at least 3 inches
high, painted on the container at the discharge valve and at the fill
point.

(d) Gasoline shall not be used as a solvent or a cleaning agent.
(2) Indoor storage of flammable ((and combustible)) liquids.
(a) No more than 25 gallons of flammable ((or combustible)) liq-

uids shall be stored in a room outside of an approved storage cabinet.
For storage of liquid petroleum gas, see WAC 296-155-275.

(b) Quantities of flammable ((and combustible)) liquid in excess
of 25 gallons shall be stored in an acceptable or approved cabinet
meeting the following requirements:

(i) Acceptable wooden storage cabinets shall be constructed in
the following manner, or equivalent: The bottom, sides, and top shall
be constructed of an exterior grade of plywood at least 1 inch in
thickness, which shall not break down or delaminate under standard
fire test conditions. All joints shall be rabbeted and shall be fas-
tened in two directions with flathead wood screws, when more than one
door is used, there shall be a rabbeted overlap of not less than 1
inch. Steel hinges shall be mounted in such a manner as to not lose
their holding capacity due to loosening or burning out of the screws
when subjected to fire. Such cabinets shall be painted inside and out
with fire retardant paint.

(ii) Approved metal storage cabinets will be acceptable.
(iii) Cabinets shall be labeled in conspicuous lettering, "Flam-

mable—Keep ((fire away)) Away from Open Flames."
(c) Not more than 60 gallons of Category 1, 2, or 3 flammable

liquids or 120 gallons of ((combustible)) Category 4 flammable liquids
shall be stored in any one storage cabinet. Not more than three such
cabinets may be located in a single storage area. Quantities in excess
of this shall be stored in an inside storage room.

(d)(i) Inside storage room shall be constructed to meet the re-
quired fire-resistive rating for their use. Such construction shall
comply with the test specifications set forth in Standard Methods of
Fire Test of Building Construction and Material, NFPA 251-1972.
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(ii) Where an automatic extinguishing system is provided, the
system shall be designed and installed in an approved manner. Openings
to other rooms or buildings shall be provided with noncombustible liq-
uid-tight raised sills or ramps at least 4 inches in height, or the
floor in the storage area shall be at least 4 inches below the sur-
rounding floor. Openings shall be provided with approved self-closing
fire doors. The room shall be liquid-tight where the walls join the
floor. A permissible alternate to the sill or ramp is an open-grated
trench, inside of the room, which drains to a safe location. Where
other portions of the building or other buildings are exposed, windows
shall be protected as set forth in the Standard for Fire Doors and
Windows, NFPA No. 80-1983, for Class E or F openings. Wood of at least
1-inch nominal thickness may be used for shelving, racks, dunnage,
scuffboards, floor overlay and similar installations.

(iii) Materials which will react with water and create a fire
hazard shall not be stored in the same room with flammable ((or com-
bustible)) liquids.

(iv) Storage in inside storage rooms shall comply with Table D-2
following:

TABLE D-2
Fire

protection
provided

Fire
resistance

Maximum
size

Total allowable
quantities gals./sq.

ft./floor area
 Yes  2 hrs. 500 sq. ft. 10
 No  2 hrs. 500 sq. ft. 4
 Yes  1 hr. 150 sq. ft. 5
 No  1 hr. 150 sq. ft. 2

Note: Fire protection system shall be sprinkler, water spray, carbon dioxide or other system approved by a nationally recognized testing laboratory
for this purpose.

(v) Electrical wiring and equipment located in inside storage
rooms shall be approved for Class 1, Division 1, hazardous locations.
For definition of Class 1, Division 1, hazardous locations, see WAC
296-155-456.

(vi) Every inside storage room shall be provided with either a
gravity or a mechanical exhausting system. Such system shall commence
not more than 12 inches above the floor and be designed to provide for
a complete change of air within the room at least 6 times per hour. If
a mechanical exhausting system is used, it shall be controlled by a
switch located outside of the door. The ventilating equipment and any
lighting fixtures shall be operated by the same switch. An electric
pilot light shall be installed adjacent to the switch if Category 1,
2, or 3 flammable liquids are dispensed within the room. Where gravity
ventilation is provided, the fresh air intake, as well as the exhaust-
ing outlet from the room, shall be on the exterior of the building in
which the room is located.

(vii) In every inside storage room there shall be maintained one
clear aisle at least 3 feet wide. Containers over 30 gallons capacity
shall not be stacked one upon the other.

(viii) Flammable ((and combustible)) liquids in excess of that
permitted in inside storage rooms shall be stored outside of buildings
in accordance with subsection (3) of this section.

(3) Storage outside buildings.
(a) Storage of containers (not more than 60 gallons each) shall

not exceed 1,100 gallons in any one pile or area. Piles or groups of
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containers shall be separated by a 5-foot clearance. Piles or groups
of containers shall not be nearer than 20 feet to a building.

(b) Within 200 feet of each pile of containers, there shall be a
12-foot-wide access way to permit approach of fire control apparatus.

(c) The storage area shall be graded in a manner to divert possi-
ble spills away from buildings or other exposures, or shall be sur-
rounded by a curb or earth dike at least 12 inches high. When curbs or
dikes are used, provisions shall be made for draining off accumula-
tions of ground or rain water, or spills of flammable ((or combusti-
ble)) liquids. Drains shall terminate at a safe location and shall be
accessible to operation under fire conditions.

(d) Outdoor portable tank storage.
(i) Portable tanks shall not be nearer than 20 feet from any

building. Two or more portable tanks, grouped together, having a com-
bined capacity in excess of 2,200 gallons, shall be separated by a 5-
foot-clear area. Individual portable tanks exceeding 1,100 gallons
shall be separated by a 5-foot-clear area.

(ii) Within 200 feet of each portable tank, there shall be a 12-
foot-wide access way to permit approach of fire control apparatus.

(e) Storage areas shall be kept free of weeds, debris, and other
combustible material not necessary to the storage.

(f) Portable tanks, not exceeding 660 gallons, shall be provided
with emergency venting and other devices, as required by chapters III
and IV of NFPA 30-1972, The Flammable and Combustible Liquids Code.

(g) Portable tanks, in excess of 660 gallons, shall have emergen-
cy venting and other devices, as required by chapters II and III of
the Flammable and Combustible Liquids Code, NFPA 30-1972.

(4) Fire control for flammable ((or combustible)) liquid storage.
(a) At least one portable fire extinguisher, having a rating of

not less than 20-B units, shall be located outside of, but not more
than 10 feet from, the door opening into any room used for storage of
more than 60 gallons of flammable ((or combustible)) liquids.

(b) At least one portable fire extinguisher having a rating of
not less than 20-B units shall be located not less than 25 feet, nor
more than 75 feet, from any flammable liquid storage area located out-
side.

(c) When sprinklers are provided, they shall be installed in ac-
cordance with the Standard for the Installation of Sprinkler Systems,
NFPA 13-1972.

(d) At least one portable fire extinguisher having a rating of
not less than 20-B:C units shall be provided on all tank trucks or
other vehicles used for transporting and/or dispensing flammable ((or
combustible)) liquids.
Note: For additional requirements relating to portable fire extinguishers see WAC 296-800-300.

(5) Dispensing liquids.
(a) Areas in which flammable ((or combustible)) liquids are

transferred at the same time, in quantities greater than 5 gallons
from one tank or container to another tank or container, shall be sep-
arated from other operations by 25-feet distance or by construction
having a fire-resistance of at least 1 hour. Drainage or other means
shall be provided to control spills. Adequate natural or mechanical
ventilation shall be provided to maintain the concentration of flamma-
ble vapor at or below 10 percent of the lower flammable limit.

(b) Transfer Category 1, 2, or 3 flammable liquids from one con-
tainer to another shall be done only when containers are electrically
interconnected (bonded).
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(c) Flammable ((or combustible)) liquids shall be drawn from or
transferred into vessels, containers, or tanks within a building or
outside only through a closed piping system, from safety cans, by
means of a device drawing through the top, or from a container, or
portable tanks, by gravity or pump, through an approved self-closing
valve. Transferring by means of air pressure on the container or port-
able tank is prohibited.

(d) The dispensing units shall be protected against collision
damage.

(e) Dispensing devices and nozzles for Category 1, 2, or 3 flam-
mable liquids shall be of an approved type, as required by WAC
296-24-33015.

(6) Handling liquids at point of final use.
(a) Category 1, 2, or 3 flammable liquids shall be kept in closed

containers when not actually in use.
(b) Leakage or spillage of flammable ((or combustible)) liquids

shall be disposed of promptly and safely.
(c) Category 1, 2, or 3 flammable liquids shall be used only

where there are no open flames or other sources of ignition within 50
feet of the operation, unless conditions warrant greater clearance.

(7) Service and refueling areas.
(a) Flammable ((or combustible)) liquids shall be stored in ap-

proved closed containers, in tanks located underground, or in above-
ground portable tanks.

(b) The tank trucks shall comply with the requirements covered in
the Standard for Tank Vehicles for Flammable and Combustible Liquids,
NFPA No. 385-1977.

(c) The dispensing hose shall be an approved type.
(d) The dispensing nozzle shall be an approved automatic-closing

type.
(e) Underground tanks shall not be abandoned.
(f) Clearly identified and easily accessible switch(es) shall be

provided at a location remote from dispensing devices to shut off the
power to all dispensing devices in the event of an emergency.

(g)(i) Heating equipment of an approved type may be installed in
the lubrication or service area where there is no dispensing or trans-
ferring of Category 1, 2, or 3 flammable liquids, provided the bottom
of the heating unit is at least 18 inches above the floor and is pro-
tected from physical damage.

(ii) Heating equipment installed in lubrication or service areas,
where Category 1, 2, or 3 flammable liquids are dispensed, shall be of
an approved type for garages, and shall be installed at least 8 feet
above the floor.

(h) There shall be no smoking or open flames in the areas used
for fueling, servicing fuel systems for internal combustion engines,
receiving or dispensing of flammable ((or combustible)) liquids.

(i) Conspicuous and legible signs prohibiting smoking shall be
posted.

(j) The motor of any equipment being fueled shall be shut off
during the fueling operation.

(k) Each service or fueling area shall be provided with at least
one fire extinguisher having a rating of not less than 20BC located so
that an extinguisher will be within 75 feet of each pump, dispenser,
underground fill pipe opening, and lubrication or service area.
Note: For additional requirements relating to portable fire extinguishers see WAC 296-800-300.
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AMENDATORY SECTION (Amending WSR 09-15-145, filed 7/21/09, effective
9/1/09)

WAC 296-62-07425 Communication of cadmium hazards ((to employ-
ees)). (1) General. ((In communications concerning cadmium hazards,))
Chemical manufacturers, importers, distributors and employers shall
comply with all requirements of WAC 296-901-140, Hazard communication.

(2) In classifying the hazards of cadmium at least the following
hazards are to be addressed: Cancer; lung effects; kidney effects; and
acute toxicity effects.

(3) Employers shall include cadmium in the hazard communication
program established to comply with ((the requirements of WISHA's Chem-
ical Hazard Communication Standard, WAC 296-800-170, including but not
limited to the requirements concerning warning signs and labels, mate-
rial)) WAC 296-901-140, Hazard communication. Employers shall ensure
that each employee has access to labels on containers of cadmium and
to safety data sheets (((MSDS))) (SDSs), and ((employee information
and training. In addition, employers shall comply with the following
requirements:

(2))) is trained in accordance with the requirements of WAC
296-901-140, Hazard communication and subsection (m)(4) of this sec-
tion.

(4) Warning signs.
(a) Warning signs shall be provided and displayed in regulated

areas. In addition, warning signs shall be posted at all approaches to
regulated areas so that an employee may read the signs and take neces-
sary protective steps before entering the area.

(b) ((Warning signs required by (a) of this subsection shall bear
the following information)) Prior to June 1, 2016, employers may use
the following legend in lieu of that specified in (d) of this subsec-
tion:

DANGER CADMIUM CANCER HAZARD CAN CAUSE LUNG
AND KIDNEY DISEASE AUTHORIZED PERSONNEL ONLY

RESPIRATORS REQUIRED IN THIS AREA

(c) The employer shall ((assure)) ensure that signs required by
this subsection are illuminated, cleaned, and maintained as necessary
so that the legend is readily visible.

(((3))) (d) Warning signs required by (a) of this subsection
shall bear the following legend:

DANGER CADMIUM MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS AND KIDNEYS

WEAR RESPIRATORY PROTECTION IN THIS AREA
AUTHORIZED PERSONNEL ONLY

(5) Warning labels.
(a) Shipping and storage containers containing cadmium, cadmium

compounds, or cadmium contaminated clothing, equipment, waste, scrap,
or debris shall bear appropriate warning labels, as specified in
(((b))) subsection (1) of this ((subsection)) section.

(b) ((The warning labels shall)) Prior to June 1, 2015, employers
may include ((at least)) the following information on warning labels
in lieu of the labeling requirements specified in subsection (1) of
this section and (c) of this subsection:

DANGER CONTAINS CADMIUM CANCER HAZARD AVOID
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CREATING DUST CAN CAUSE LUNG AND KIDNEY DISEASE

(c) The warning labels for containers of contaminated protective
clothing, equipment, waste, scrap, or debris shall include at least
the following information:

DANGER CONTAINS CADMIUM MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS AND KIDNEYS

AVOID CREATING DUST

(d) Where feasible, installed cadmium products shall have a visi-
ble label or other indication that cadmium is present.

(((4))) (6) Employee information and training.
(a) The employer shall train each employee who is potentially ex-

posed to cadmium in accordance with the requirements of this chapter.
The employer shall institute a training program, ensure employee par-
ticipation in the program, and maintain a record of the contents of
such program.

(b) Training shall be provided prior to or at the time of initial
assignment to a job involving potential exposure to cadmium and at
least annually thereafter.

(c) The employer shall make the training program understandable
to the employee and shall assure that each employee is informed of the
following:

(i) The health hazards associated with cadmium exposure, with
special attention to the information incorporated in WAC 296-62-07441,
Appendix A;

(ii) The quantity, location, manner of use, release, and storage
of cadmium in the workplace and the specific nature of operations that
could result in exposure to cadmium, especially exposures above the
PEL;

(iii) The engineering controls and work practices associated with
the employee's job assignment;

(iv) The measures employees can take to protect themselves from
exposure to cadmium, including modification of such habits as smoking
and personal hygiene, and specific procedures the employer has imple-
mented to protect employees from exposure to cadmium such as appropri-
ate work practices, emergency procedures, and the provision of person-
al protective equipment;

(v) The purpose, proper selection, fitting, proper use, and limi-
tations of protective clothing;

(vi) The purpose and a description of the medical surveillance
program required by WAC 296-62-07423;

(vii) The contents of this section and its appendices;
(viii) The employee's rights of access to records under WAC

296-800-170 and chapter 296-802 WAC; and
(ix) The purpose, proper use, limitations, and other training re-

quirements for respiratory protection as required in chapter 296-62
WAC, Part E.

(d) Additional access to information and training program and ma-
terials.

(i) The employer shall make a copy of this section and its appen-
dices readily available without cost to all affected employees and
shall provide a copy if requested.

(ii) The employer shall provide to the director, upon request,
all materials relating to the employee information and the training
program.

[ 2 ] OTS-5779.1



AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07521 Lead. (1) Scope and application.
(a) This section applies to all occupational exposure to lead,

except as provided in subdivision (1)(b).
(b) This section does not apply to the construction industry or

to agricultural operations covered by chapter 296-307 WAC.
(2) Definitions as applicable to this part.
(a) "Action level" - Employee exposure, without regard to the use

of respirators, to an airborne concentration of lead of thirty micro-
grams per cubic meter of air (30 µg/m3) averaged over an eight-hour
period.

(b) "Director" - The director of the department of labor and in-
dustries.

(c) "Lead" - Metallic lead, all inorganic lead compounds, and or-
ganic lead soaps. Excluded from this definition are all other organic
lead compounds.

(3) General requirements.
(a) Employers will assess the hazards of lead in the work place

and provide information to the employees about the hazards of the lead
exposures to which they may be exposed.

(b) Information provided shall include:
(i) Exposure monitoring (including employee notification);
(ii) Written compliance programs;
(iii) Respiratory protection programs;
(iv) Personnel protective equipment and housekeeping;
(v) Medical surveillance and examinations;
(vi) Training requirements;
(vii) Recordkeeping requirements.
(4) Permissible exposure limit (PEL).
(a) The employer shall assure that no employee is exposed to lead

at concentrations greater than fifty micrograms per cubic meter of air
(50 µg/m3) averaged over an eight-hour period.

(b) If an employee is exposed to lead for more than eight hours
in any work day, the permissible exposure limit, as a time weighted
average (TWA) for that day, shall be reduced according to the follow-
ing formula:

Maximum permissible limit (in µg/m3) = 400 ÷
hours worked in the day.
(c) When respirators are used to supplement engineering and work

practice controls to comply with the PEL and all the requirements of
subsection (7) have been met, employee exposure, for the purpose of
determining whether the employer has complied with the PEL, may be
considered to be at the level provided by the protection factor of the
respirator for those periods the respirator is worn. Those periods may
be averaged with exposure levels during periods when respirators are
not worn to determine the employee's daily TWA exposure.

(5) Exposure monitoring.
(a) General.
(i) For the purposes of subsection (5), employee exposure is that

exposure which would occur if the employee were not using a respira-
tor.
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(ii) With the exception of monitoring under subdivision (5)(c),
the employer shall collect full shift (for at least seven continuous
hours) personal samples including at least one sample for each shift
for each job classification in each work area.

(iii) Full shift personal samples shall be representative of the
monitored employee's regular, daily exposure to lead.

(b) Initial determination. Each employer who has a workplace or
work operation covered by this standard shall determine if any employ-
ee may be exposed to lead at or above the action level.

(c) Basis of initial determination.
(i) The employer shall monitor employee exposures and shall base

initial determinations on the employee exposure monitoring results and
any of the following, relevant considerations:

(A) Any information, observations, or calculations which would
indicate employee exposure to lead;

(B) Any previous measurements of airborne lead; and
(C) Any employee complaints of symptoms which may be attributable

to exposure to lead.
(ii) Monitoring for the initial determination may be limited to a

representative sample of the exposed employees who the employer rea-
sonably believes are exposed to the greatest airborne concentrations
of lead in the workplace.

(iii) Measurements of airborne lead made in the preceding twelve
months may be used to satisfy the requirement to monitor under item
(5)(c)(i) if the sampling and analytical methods used meet the accura-
cy and confidence levels of subdivision (5)(i) of this section.

(d) Positive initial determination and initial monitoring.
(i) Where a determination conducted under subdivision (5)(b) and

(5)(c) of this section shows the possibility of any employee exposure
at or above the action level, the employer shall conduct monitoring
which is representative of the exposure for each employee in the work-
place who is exposed to lead.

(ii) Measurements of airborne lead made in the preceding twelve
months may be used to satisfy this requirement if the sampling and an-
alytical methods used meet the accuracy and confidence levels of sub-
division (5)(i) of this section.

(e) Negative initial determination. Where a determination, con-
ducted under subdivisions (5)(b) and (5)(c) of this section is made
that no employee is exposed to airborne concentrations of lead at or
above the action level, the employer shall make a written record of
such determination. The record shall include at least the information
specified in subdivision (5)(c) of this section and shall also include
the date of determination, location within the worksite, and the name
and Social Security number of each employee monitored.

(f) Frequency.
(i) If the initial monitoring reveals employee exposure to be be-

low the action level the measurements need not be repeated except as
otherwise provided in subdivision (5)(g) of this section.

(ii) If the initial determination or subsequent monitoring re-
veals employee exposure to be at or above the action level but below
the permissible exposure limit the employer shall repeat monitoring in
accordance with this subsection at least every six months. The employ-
er shall continue monitoring at the required frequency until at least
two consecutive measurements, taken at least seven days apart, are be-
low the action level at which time the employer may discontinue moni-
toring for that employee except as otherwise provided in subdivision
(5)(g) of this section.

[ 2 ] OTS-5780.1



(iii) If the initial monitoring reveals that employee exposure is
above the permissible exposure limit the employer shall repeat moni-
toring quarterly. The employer shall continue monitoring at the re-
quired frequency until at least two consecutive measurements, taken at
least seven days apart, are below the PEL but at or above the action
level at which time the employer shall repeat monitoring for that em-
ployee at the frequency specified in item (5)(f)(ii), except as other-
wise provided in subdivision (5)(g) of this section.

(g) Additional monitoring. Whenever there has been a production,
process, control or personnel change which may result in new or addi-
tional exposure to lead, or whenever the employer has any other reason
to suspect a change which may result in new or additional exposures to
lead, additional monitoring in accordance with this subsection shall
be conducted.

(h) Employee notification.
(i) Within five working days after the receipt of monitoring re-

sults, the employer shall notify each employee in writing of the re-
sults which represent that employee's exposure.

(ii) Whenever the results indicate that the representative em-
ployee exposure, without regard to respirators, exceeds the permissi-
ble exposure limit, the employer shall include in the written notice a
statement that the permissible exposure limit was exceeded and a de-
scription of the corrective action taken or to be taken to reduce ex-
posure to or below the permissible exposure limit.

(i) Accuracy of measurement. The employer shall use a method of
monitoring and analysis which has an accuracy (to a confidence level
of ninety-five percent) of not less than plus or minus twenty percent
for airborne concentrations of lead equal to or greater than 30 µg/m3.

(6) Methods of compliance.
(a) Engineering and work practice controls.
(i) Where any employee is exposed to lead above the permissible

exposure limit for more than thirty days per year, the employer shall
implement engineering and work practice controls (including adminis-
trative controls) to reduce and maintain employee exposure to lead in
accordance with the implementation schedule in Table I below, except
to the extent that the employer can demonstrate that such controls are
not feasible. Wherever the engineering and work practice controls
which can be instituted are not sufficient to reduce employee exposure
to or below the permissible exposure limit, the employer shall none-
theless use them to reduce exposures to the lowest feasible level and
shall supplement them by the use of respiratory protection which com-
plies with the requirements of subsection (7) of this section.

(ii) Where any employee is exposed to lead above the permissible
exposure limit, but for thirty days or less per year, the employer
shall implement engineering controls to reduce exposures to 200 µg/m3,
but thereafter may implement any combination of engineering, work
practice (including administrative controls), and respiratory controls
to reduce and maintain employee exposure to lead to or below 50 µg/m3.

TABLE 1

Industry

Compliance
dates:1

(50 µg/m3)
Lead chemicals, secondary copper
smelting.
Nonferrous foundries. . . . . . . . . . . . 

July 19, 1996
 
July 19, 1996.2
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Industry

Compliance
dates:1

(50 µg/m3)
Brass and bronze ingot manufac-
ture.

6 years.3

1 Calculated by counting from the date the stay on implementation of subsection (6)(a) was lifted by the U.S. Court of Appeals for the District of Columbia,
the number of years specified in the 1978 lead standard and subsequent amendments for compliance with the PEL of 50 µg/m3 for exposure to airborne
concentrations of lead levels for the particular industry.

2 Large nonferrous foundries (20 or more employees) are required to achieve the PEL of 50 µg/m3 by means of engineering and work practice controls.
Small nonferrous foundries (fewer than 20 employees) are required to achieve an 8-hour TWA of 75 µg/m3 by such controls.

3 Expressed as the number of years from the date on which the Court lifts the stay on the implementation of subsection (6)(a) for this industry for employers
to achieve a lead in air concentration of 75 µg/m3. Compliance with subsection (6) in this industry is determined by a compliance directive that incorpo-
rates elements from the settlement agreement between OSHA and representatives of the industry.

(b) Respiratory protection. Where engineering and work practice
controls do not reduce employee exposure to or below the 50 µg/m3 per-
missible exposure limit, the employer shall supplement these controls
with respirators in accordance with subsection (7).

(c) Compliance program.
(i) Each employer shall establish and implement a written compli-

ance program to reduce exposures to or below the permissible exposure
limit, and interim levels if applicable, solely by means of engineer-
ing and work practice controls in accordance with the implementation
schedule in subdivision (6)(a).

(ii) Written plans for these compliance programs shall include at
least the following:

(A) A description of each operation in which lead is emitted;
e.g., machinery used, material processed, controls in place, crew
size, employee job responsibilities, operating procedures and mainte-
nance practices;

(B) A description of the specific means that will be employed to
achieve compliance, including engineering plans and studies used to
determine methods selected for controlling exposure to lead;

(C) A report of the technology considered in meeting the permis-
sible exposure limit;

(D) Air monitoring data which documents the source of lead emis-
sions;

(E) A detailed schedule for implementation of the program, in-
cluding documentation such as copies of purchase orders for equipment,
construction contracts, etc.;

(F) A work practice program which includes items required under
subsections (8), (9) and (10) of this regulation;

(G) An administrative control schedule required by subdivision
(6)(f), if applicable; and

(H) Other relevant information.
(iii) Written programs shall be submitted upon request to the di-

rector, and shall be available at the worksite for examination and
copying by the director, any affected employee or authorized employee
representatives.

(iv) Written programs shall be revised and updated at least every
six months to reflect the current status of the program.

(d) Mechanical ventilation.
(i) When ventilation is used to control exposure, measurements

which demonstrate the effectiveness of the system in controlling expo-
sure, such as capture velocity, duct velocity, or static pressure
shall be made at least every three months. Measurements of the sys-
tem's effectiveness in controlling exposure shall be made within five
days of any change in production, process, or control which might re-
sult in a change in employee exposure to lead.
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(ii) Recirculation of air. If air from exhaust ventilation is re-
circulated into the workplace, the employer shall assure that (A) the
system has a high efficiency filter with reliable back-up filter; and
(B) controls to monitor the concentration of lead in the return air
and to bypass the recirculation system automatically if it fails are
installed, operating, and maintained.

(e) Administrative controls. If administrative controls are used
as a means of reducing employees TWA exposure to lead, the employer
shall establish and implement a job rotation schedule which includes:

(i) Name or identification number of each affected employee;
(ii) Duration and exposure levels at each job or work station

where each affected employee is located; and
(iii) Any other information which may be useful in assessing the

reliability of administrative controls to reduce exposure to lead.
(7) Respiratory protection.
(a) General. For employees who use respirators required by this

section, the employer must provide each employee an appropriate respi-
rator that complies with the requirements of this subsection. Respira-
tors must be used during:

(i) Period necessary to install or implement engineering or work-
practice controls;

(ii) Work operations for which engineering and work-practice con-
trols are not sufficient to reduce exposures to or below the permissi-
ble exposure limit;

(iii) Periods when an employee requests a respirator.
(b) Respirator program.
(i) The employer must develop, implement and maintain a respira-

tory protection program as required by chapter 296-842 WAC, Respira-
tors, which covers each employee required by this chapter to use a
respirator.

(ii) If an employee has breathing difficulty during fit testing
or respirator use, the employer must provide the employee with a medi-
cal examination as required by subsection (11)(c)(ii)(C) of this sec-
tion to determine whether or not the employee can use a respirator
while performing the required duty.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respirators ac-

cording to this section and WAC 296-842-13005, found in the respirator
rule.

(ii) Provide employees with a powered air-purifying respirator
(PAPR) instead of a negative-pressure respirator selected when an em-
ployee chooses to use a PAPR and it provides adequate protection to
the employee.

(iii) Provide employees with full-facepiece respirators instead
of half-facepiece respirators for protection against lead aerosols
that cause eye or skin irritation at the use concentration.

(iv) Provide HEPA filters or N-, R-, or P-100 filters for powered
air-purifying respirators (PAPRs) and negative-pressure air-purifying
respirators.

(8) Protective work clothing and equipment.
(a) Provision and use. If an employee is exposed to lead above

the PEL, without regard to the use of respirators or where the possi-
bility of skin or eye irritation exists, the employer shall provide at
no cost to the employee and assure that the employee uses appropriate
protective work clothing and equipment such as, but not limited to:

(i) Coveralls or similar full-body work clothing;
(ii) Gloves, hats, and shoes or disposable shoe coverlets; and
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(iii) Face shields, vented goggles, or other appropriate protec-
tive equipment which complies with WAC 296-800-160.

(b) Cleaning and replacement.
(i) The employer shall provide the protective clothing required

in subdivision (8)(a) of this section in a clean and dry condition at
least weekly, and daily to employees whose exposure levels without re-
gard to a respirator are over 200 µg/m3 of lead as an eight-hour TWA.

(ii) The employer shall provide for the cleaning, laundering, or
disposal of protective clothing and equipment required by subdivision
(8)(a) of this section.

(iii) The employer shall repair or replace required protective
clothing and equipment as needed to maintain their effectiveness.

(iv) The employer shall assure that all protective clothing is
removed at the completion of a work shift only in change rooms provi-
ded for that purpose as prescribed in subdivision (10)(b) of this sec-
tion.

(v) The employer shall assure that contaminated protective cloth-
ing which is to be cleaned, laundered, or disposed of, is placed in a
closed container in the change-room which prevents dispersion of lead
outside the container.

(vi) The employer shall inform in writing any person who cleans
or launders protective clothing or equipment of the potentially harm-
ful effects of exposure to lead.

(vii) The employer shall ((assure)) ensure that the containers of
contaminated protective clothing and equipment required by subdivision
(8)(b)(v) are labeled as follows:

DANGER: CLOTHING AND EQUIPMENT CONTAMINATED WITH LEAD. MAY DAMAGE FERTILITY OR THE UNBORN
CHILD. CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM. DO NOT EAT, DRINK OR SMOKE WHEN HAN-
DLING. DO NOT REMOVE DUST BY BLOWING OR SHAKING. DISPOSE OF LEAD CONTAMINATED WASH WATER
IN ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR FEDERAL REGULATIONS.

(viii) Prior to June 1, 2015, employers may include the following
information on bags or containers of contaminated protective clothing
and equipment in lieu of the labeling requirements in (b)(vii) of this
subsection:

CAUTION: CLOTHING CONTAMINATED WITH LEAD.
DO NOT REMOVE DUST BY BLOWING OR SHAKING.
DISPOSE OF LEAD CONTAMINATED WASH WATER IN ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR
FEDERAL REGULATIONS.

(((viii))) (ix) The employer shall prohibit the removal of lead
from protective clothing or equipment by blowing, shaking, or any oth-
er means which disperses lead into the air.

(9) Housekeeping.
(a) Surfaces. All surfaces shall be maintained as free as practi-

cable of accumulations of lead.
(b) Cleaning floors.
(i) Floors and other surfaces where lead accumulates may not be

cleaned by the use of compressed air.
(ii) Shoveling, dry or wet sweeping, and brushing may be used on-

ly where vacuuming or other equally effective methods have been tried
and found not to be effective.

(c) Vacuuming. Where vacuuming methods are selected, the vacuums
shall be used and emptied in a manner which minimizes the reentry of
lead into the workplace.

(10) Hygiene facilities and practices.
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(a) The employer shall assure that in areas where employees are
exposed to lead above the PEL, without regard to the use of respira-
tors, food or beverage is not present or consumed, tobacco products
are not present or used, and cosmetics are not applied, except in
change rooms, lunchrooms, and showers required under subdivision (10)
(b) through (10)(d) of this section.

(b) Change rooms.
(i) The employer shall provide clean change rooms for employees

who work in areas where their airborne exposure to lead is above the
PEL, without regard to the use of respirators.

(ii) The employer shall assure that change rooms are equipped
with separate storage facilities for protective work clothing and
equipment and for street clothes which prevent cross-contamination.

(c) Showers.
(i) The employer shall assure that employees who work in areas

where their airborne exposure to lead is above the PEL, without regard
to the use of respirators, shower at the end of the work shift.

(ii) The employer shall provide shower facilities in accordance
with WAC 296-800-230.

(iii) The employer shall assure that employees who are required
to shower pursuant to item (10)(c)(i) do not leave the workplace wear-
ing any clothing or equipment worn during the work shift.

(d) Lunchrooms.
(i) The employer shall provide lunchroom facilities for employees

who work in areas where their airborne exposure to lead is above the
PEL, without regard to the use of respirators.

(ii) The employer shall assure that lunchroom facilities have a
temperature controlled, positive pressure, filtered air supply, and
are readily accessible to employees.

(iii) The employer shall assure that employees who work in areas
where their airborne exposure to lead is above the PEL without regard
to the use of a respirator wash their hands and face prior to eating,
drinking, smoking or applying cosmetics.

(iv) The employer shall assure that employees do not enter lunch-
room facilities with protective work clothing or equipment unless sur-
face lead dust has been removed by vacuuming, downdraft booth, or oth-
er cleaning method.

(e) Lavatories. The employer shall provide an adequate number of
lavatory facilities which comply with WAC 296-800-230.

(11) Medical surveillance.
(a) General.
(i) The employer shall institute a medical surveillance program

for all employees who are or may be exposed at or above the action
level for more than thirty days per year.

(ii) The employer shall assure that all medical examinations and
procedures are performed by or under the supervision of a licensed
physician.

(iii) The employer shall provide the required medical surveil-
lance including multiple physician review under item (11)(c)(iii)
without cost to employees and at a reasonable time and place.

(b) Biological monitoring.
(i) Blood lead and ZPP level sampling and analysis. The employer

shall make available biological monitoring in the form of blood sam-
pling and analysis for lead and zinc protoporphyrin levels to each em-
ployee covered under item (11)(a)(i) of this section on the following
schedule:
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(A) At least every six months to each employee covered under item
(11)(a)(i) of this section;

(B) At least every two months for each employee whose last blood
sampling and analysis indicated a blood lead level at or above 40
µg/100 g of whole blood. This frequency shall continue until two con-
secutive blood samples and analyses indicate a blood lead level below
40 µg/100 g of whole blood; and

(C) At least monthly during the removal period of each employee
removed from exposure to lead due to an elevated blood lead level.

(ii) Follow-up blood sampling tests. Whenever the results of a
blood lead level test indicate that an employee's blood lead level is
at or above the numerical criterion for medical removal under item
(12)(a)(i)(A), the employer shall provide a second (follow-up) blood
sampling test within two weeks after the employer receives the results
of the first blood sampling test.

(iii) Accuracy of blood lead level sampling and analysis. Blood
lead level sampling and analysis provided pursuant to this section
shall have an accuracy (to a confidence level of ninety-five percent)
within plus or minus fifteen percent or 6 µg/100 ml, whichever is
greater, and shall be conducted by a laboratory licensed by the Center
for Disease Control (CDC), United States Department of Health, Educa-
tion and Welfare or which has received a satisfactory grade in blood
lead proficiency testing from CDC in the prior twelve months.

(iv) Employee notification. Within five working days after the
receipt of biological monitoring results, the employer shall notify in
writing each employee whose blood lead level is at or above 40 µg/
100g: (A) of that employee's blood lead level and (B) that the stand-
ard requires temporary medical removal with medical removal protection
benefits when an employee's blood lead level exceeds the numerical
criterion for medical removal under item (12)(a)(i) of this section.

(c) Medical examinations and consultations.
(i) Frequency. The employer shall make available medical examina-

tions and consultations to each employee covered under item (11)(a)(i)
of this section on the following schedule:

(A) At least annually for each employee for whom a blood sampling
test conducted at any time during the preceding twelve months indica-
ted a blood lead level at or above 40 µg/100 g;

(B) Prior to assignment for each employee being assigned for the
first time to an area in which airborne concentrations of lead are at
or above the action level;

(C) As soon as possible, upon notification by an employee either
that the employee has developed signs or symptoms commonly associated
with lead intoxication, that the employee desires medical advice con-
cerning the effects of current or past exposure to lead on the employ-
ee's ability to procreate a healthy child, or that the employee has
demonstrated difficulty in breathing during a respirator fitting test
or during use; and

(D) As medically appropriate for each employee either removed
from exposure to lead due to a risk of sustaining material impairment
to health, or otherwise limited pursuant to a final medical determina-
tion.

(ii) Content. Medical examinations made available pursuant to
subitems (11)(c)(i)(A) through (B) of this section shall include the
following elements:

(A) A detailed work history and a medical history, with particu-
lar attention to past lead exposure (occupational and nonoccupation-
al), personal habits (smoking, hygiene), and past gastrointestinal,
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hematologic, renal, cardiovascular, reproductive and neurological
problems;

(B) A thorough physical examination, with particular attention to
teeth, gums, hematologic, gastrointestinal, renal, cardiovascular, and
neurological systems. Pulmonary status should be evaluated if respira-
tory protection will be used;

(C) A blood pressure measurement;
(D) A blood sample and analysis which determines:
(I) Blood lead level;
(II) Hemoglobin and hematocrit determinations, red cell indices,

and examination of peripheral smear morphology;
(III) Zinc protoporphyrin;
(IV) Blood urea nitrogen; and
(V) Serum creatinine;
(E) A routine urinalysis with microscopic examination; and
(F) Any laboratory or other test which the examining physician

deems necessary by sound medical practice.
The content of medical examinations made available pursuant to

subitems (11)(c)(i)(C) through (D) of this section shall be determined
by an examining physician and, if requested by an employee, shall in-
clude pregnancy testing or laboratory evaluation of male fertility.

(iii) Multiple physician review mechanism.
(A) If the employer selects the initial physician who conducts

any medical examination or consultation provided to an employee under
this section, the employee may designate a second physician:

(I) To review any findings, determinations or recommendations of
the initial physician; and

(II) To conduct such examinations, consultations, and laboratory
tests as the second physician deems necessary to facilitate this re-
view.

(B) The employer shall promptly notify an employee of the right
to seek a second medical opinion after each occasion that an initial
physician conducts a medical examination or consultation pursuant to
this section. The employer may condition its participation in, and
payment for, the multiple physician review mechanism upon the employee
doing the following within fifteen days after receipt of the foregoing
notification, or receipt of the initial physician's written opinion,
whichever is later:

(I) The employee informing the employer that he or she intends to
seek a second medical opinion, and

(II) The employee initiating steps to make an appointment with a
second physician.

(C) If the findings, determinations or recommendations of the
second physician differ from those of the initial physician, then the
employer and the employee shall assure that efforts are made for the
two physicians to resolve any disagreement.

(D) If the two physicians have been unable to quickly resolve
their disagreement, then the employer and the employee through their
respective physicians shall designate a third physician:

(I) To review any findings, determinations or recommendations of
the prior physicians; and

(II) To conduct such examinations, consultations, laboratory
tests and discussions with the prior physicians as the third physician
deems necessary to resolve the disagreement of the prior physicians.

(E) The employer shall act consistent with the findings, determi-
nations and recommendations of the third physician, unless the employ-
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er and the employee reach an agreement which is otherwise consistent
with the recommendations of at least one of the three physicians.

(iv) Information provided to examining and consulting physicians.
(A) The employer shall provide an initial physician conducting a

medical examination or consultation under this section with the fol-
lowing information:

(I) A copy of this regulation for lead including all appendices;
(II) A description of the affected employee's duties as they re-

late to the employee's exposure;
(III) The employee's exposure level or anticipated exposure level

to lead and to any other toxic substance (if applicable);
(IV) A description of any personal protective equipment used or

to be used;
(V) Prior blood lead determinations; and
(VI) All prior written medical opinions concerning the employee

in the employer's possession or control.
(B) The employer shall provide the foregoing information to a

second or third physician conducting a medical examination or consul-
tation under this section upon request either by the second or third
physician, or by the employee.

(v) Written medical opinions.
(A) The employer shall obtain and furnish the employee with a

copy of a written medical opinion from each examining or consulting
physician which contains the following information:

(I) The physician's opinion as to whether the employee has any
detected medical condition which would place the employee at increased
risk of material impairment of the employee's health from exposure to
lead;

(II) Any recommended special protective measures to be provided
to the employee, or limitations to be placed upon the employee's expo-
sure to lead;

(III) Any recommended limitation upon the employee's use of res-
pirators, including a determination of whether the employee can wear a
powered air purifying respirator if a physician determines that the
employee cannot wear a negative pressure respirator; and

(IV) The results of the blood lead determinations.
(B) The employer shall instruct each examining and consulting

physician to:
(I) Not reveal either in the written opinion, or in any other

means of communication with the employer, findings, including labora-
tory results, or diagnoses unrelated to an employee's occupational ex-
posure to lead; and

(II) Advise the employee of any medical condition, occupational
or nonoccupational, which dictates further medical examination or
treatment.

(vi) Alternate physician determination mechanisms. The employer
and an employee or authorized employee representative may agree upon
the use of any expeditious alternate physician determination mechanism
in lieu of the multiple physician review mechanism provided by this
subsection so long as the alternate mechanism otherwise satisfies the
requirements contained in this subsection.

(d) Chelation.
(i) The employer shall assure that any person whom he retains,

employs, supervises or controls does not engage in prophylactic chela-
tion of any employee at any time.

(ii) If therapeutic or diagnostic chelation is to be performed by
any person in item (11)(d)(i), the employer shall assure that it be
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done under the supervision of a licensed physician in a clinical set-
ting with thorough and appropriate medical monitoring and that the em-
ployee is notified in writing prior to its occurrence.

(12) Medical removal protection.
(a) Temporary medical removal and return of an employee.
(i) Temporary removal due to elevated blood lead levels.
(A) The employer shall remove an employee from work having an ex-

posure to lead at or above the action level on each occasion that a
periodic and a follow-up blood sampling test conducted pursuant to
this section indicate that the employee's blood lead level is at or
above 60 µg/100g of whole blood; and

(B) The employer shall remove an employee from work having an ex-
posure to lead at or above the action level on each occasion that the
average of the last three blood sampling tests conducted pursuant to
this section (or the average of all blood sampling tests conducted
over the previous six months, whichever is longer) indicates that the
employee's blood lead level is at or above 50 µg/100g of whole blood;
provided, however, that an employee need not be removed if the last
blood sampling test indicates a blood lead level below 40 µg/100g of
whole blood.

(ii) Temporary removal due to a final medical determination.
(A) The employer shall remove an employee from work having an ex-

posure to lead at or above the action level on each occasion that a
final medical determination results in a medical finding, determina-
tion, or opinion that the employee has a detected medical condition
which places the employee at increased risk of material impairment to
health from exposure to lead.

(B) For the purposes of this section, the phrase "final medical
determination" shall mean the outcome of the multiple physician review
mechanism or alternate medical determination mechanism used pursuant
to the medical surveillance provisions of this section.

(C) Where a final medical determination results in any recommen-
ded special protective measures for an employee, or limitations on an
employee's exposure to lead, the employer shall implement and act con-
sistent with the recommendation.

(iii) Return of the employee to former job status.
(A) The employer shall return an employee to his or her former

job status:
(I) For an employee removed due to a blood lead level at or above

60 µg/100g, or due to an average blood lead level at or above 50 µg/
100g, when two consecutive blood sampling tests indicate that the em-
ployee's blood lead level is below 40 µg/100g of whole blood;

(II) For an employee removed due to a final medical determina-
tion, when a subsequent final medical determination results in a medi-
cal finding, determination, or opinion that the employee no longer has
a detected medical condition which places the employee at increased
risk of material impairment to health from exposure to lead.

(B) For the purposes of this section, the requirement that an em-
ployer return an employee to his or her former job status is not in-
tended to expand upon or restrict any rights an employee has or would
have had, absent temporary medical removal, to a specific job classi-
fication or position under the terms of a collective bargaining agree-
ment.

(iv) Removal of other employee special protective measure or lim-
itations. The employer shall remove any limitations placed on an em-
ployee or end any special protective measures provided to an employee
pursuant to a final medical determination when a subsequent final med-
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ical determination indicates that the limitations or special protec-
tive measures are no longer necessary.

(v) Employer options pending a final medical determination. Where
the multiple physician review mechanism, or alternate medical determi-
nation mechanism used pursuant to the medical surveillance provisions
of this section, has not yet resulted in a final medical determination
with respect to an employee, the employer shall act as follows:

(A) Removal. The employer may remove the employee from exposure
to lead, provide special protective measures to the employee, or place
limitations upon the employee, consistent with the medical findings,
determinations, or recommendations of any of the physicians who have
reviewed the employee's health status.

(B) Return. The employer may return the employee to his or her
former job status, end any special protective measures provided to the
employee, and remove any limitations placed upon the employee, consis-
tent with the medical findings, determinations, or recommendations of
any of the physicians who have reviewed the employee's health status,
with two exceptions. If:

(I) The initial removal, special protection, or limitation of the
employee resulted from a final medical determination which differed
from the findings, determinations, or recommendations of the initial
physician; or

(II) The employee has been on removal status for the preceding
eighteen months due to an elevated blood lead level, then the employer
shall await a final medical determination.

(b) Medical removal protection benefits.
(i) Provision of medical removal protection benefits. The employ-

er shall provide to an employee up to eighteen months of medical re-
moval protection benefits on each occasion that an employee is removed
from exposure to lead or otherwise limited pursuant to this section.

(ii) Definition of medical removal protection benefits. For the
purposes of this section, the requirement that an employer provide
medical removal protection benefits means that the employer shall
maintain the earnings, seniority and other employment rights and bene-
fits of an employee as though the employee had not been removed from
normal exposure to lead or otherwise limited.

(iii) Follow-up medical surveillance during the period of employ-
ee removal or limitation. During the period of time that an employee
is removed from normal exposure to lead or otherwise limited, the em-
ployer may condition the provision of medical removal protection bene-
fits upon the employee's participation in follow-up medical surveil-
lance made available pursuant to this section.

(iv) Workers' compensation claims. If a removed employee files a
claim for workers' compensation payments for a lead-related disabili-
ty, then the employer shall continue to provide medical removal pro-
tection benefits pending disposition of the claim. To the extent that
an award is made to the employee for earnings lost during the period
of removal, the employer's medical removal protection obligation shall
be reduced by such amount. The employer shall receive no credit for
workers' compensation payments received by the employee for treatment
related expenses.

(v) Other credits. The employer's obligation to provide medical
removal protection benefits to a removed employee shall be reduced to
the extent that the employee receives compensation for earnings lost
during the period of removal either from a publicly or employer-funded
compensation program, or receives income from employment with another
employer made possible by virtue of the employee's removal.
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(vi) Employees whose blood lead levels do not adequately decline
within eighteen months of removal. The employer shall take the follow-
ing measures with respect to any employee removed from exposure to
lead due to an elevated blood lead level whose blood lead level has
not declined within the past eighteen months of removal so that the
employee has been returned to his or her former job status:

(A) The employer shall make available to the employee a medical
examination pursuant to this section to obtain a final medical deter-
mination with respect to the employee;

(B) The employer shall assure that the final medical determina-
tion obtained indicates whether or not the employee may be returned to
his or her former job status, and if not, what steps should be taken
to protect the employee's health;

(C) Where the final medical determination has not yet been ob-
tained, or once obtained indicates that the employee may not yet be
returned to his or her former job status, the employer shall continue
to provide medical removal protection benefits to the employee until
either the employee is returned to former job status, or a final medi-
cal determination is made that the employee is incapable of ever safe-
ly returning to his or her former job status;

(D) Where the employer acts pursuant to a final medical determi-
nation which permits the return of the employee to his or her former
job status despite what would otherwise be an unacceptable blood lead
level, later questions concerning removing the employee again shall be
decided by a final medical determination. The employer need not auto-
matically remove such an employee pursuant to the blood lead level re-
moval criteria provided by this section.

(vii) Voluntary removal or restriction of an employee. Where an
employer, although not required by this section to do so, removes an
employee from exposure to lead or otherwise places limitations on an
employee due to the effects of lead exposure on the employee's medical
condition, the employer shall provide medical removal protection bene-
fits to the employee equal to that required by item (12)(b)(i) of this
section.

(13) Employee information and training.
(a) Training program.
(i) Each employer who has a workplace in which there is a poten-

tial exposure to airborne lead at any level shall inform employees of
the content of Appendices A and B of this regulation.

(ii) The employer shall train each employee who is subject to ex-
posure to lead at or above the action level or for whom the possibili-
ty of skin or eye irritation exists, in accordance with the require-
ments of this section. The employer shall institute a training program
for and assure the participation of all employees.

(iii) The employer shall provide initial training by one hundred
eighty days from the effective date for those employees covered by
item (13)(a)(ii) on the standard's effective date and prior to the
time of initial job assignment for those employees subsequently cov-
ered by this subsection.

(iv) The training program shall be repeated at least annually for
each employee.

(v) The employer shall assure that each employee is informed of
the following:

(A) The content of this standard and its appendices;
(B) The specific nature of the operations which could result in

exposure to lead above the action level;
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(C) The purpose, proper use, limitations, and other training re-
quirements for respiratory protection as required by chapter 296-62
WAC, Part E;

(D) The purpose and a description of the medical surveillance
program, and the medical removal protection program including informa-
tion concerning the adverse health effects associated with excessive
exposure to lead (with particular attention to the adverse reproduc-
tive effects on both males and females);

(E) The engineering controls and work practices associated with
the employee's job assignment;

(F) The contents of any compliance plan in effect; and
(G) Instructions to employees that chelating agents should not

routinely be used to remove lead from their bodies and should not be
used at all except under the direction of a licensed physician.

(b) Access to information and training materials.
(i) The employer shall make readily available to all affected em-

ployees a copy of this standard and its appendices.
(ii) The employer shall provide, upon request, all materials re-

lating to the employee information and training program to the direc-
tor.

(iii) In addition to the information required by item (13)(a)(v),
the employer shall include as part of the training program, and shall
distribute to employees, any materials pertaining to the Occupational
Safety and Health Act, the regulations issued pursuant to the act, and
this lead standard, which are made available to the employer by the
director.

(14) ((Signs.
(a) General.
(i) The employer may use signs required by other statutes, regu-

lations or ordinances in addition to, or in combination with, signs
required by this subsection.

(ii) The employer shall assure that no statement appears on or
near any sign required by this subsection which contradicts or de-
tracts from the meaning of the required sign.)) Communication of haz-
ards.

(a) Hazard communication - General.
(i) Chemical manufacturers, importers, distributors and employers

shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for lead.

(ii) In classifying the hazards of lead at least the following
hazards are to be addressed: Reproductive/developmental toxicity; cen-
tral nervous system effects; kidney effects; blood effects; and acute
toxicity effects.

(iii) Employers shall include lead in the hazard communication
program established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
lead and to safety data sheets, and is trained in accordance with the
requirements of HCS and subsection (13) of this section.

(b) Signs.
(i) The employer shall post the following warning signs in each

work area where the PEL is exceeded:
((WARNING

LEAD WORK AREA
POISON

NO SMOKING OR EATING))
DANGER
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LEAD
MAY DAMAGE FERTILITY OR THE UNBORN CHILD

CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

(ii) The employer shall ensure that no statement appears on or
near any sign required by this section which contradicts or detracts
from the meaning of the required sign.

(iii) The employer shall ((assure)) ensure that signs required by
this subsection are illuminated and cleaned as necessary so that the
legend is readily visible.

(iv) The employer may use signs required by other statutes, regu-
lations or ordinances in addition to, or in combination with, signs
required by this subsection.

(v) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in (b)(i) of this subsection:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

(15) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and maintain an accurate record

of all monitoring required in subsection (5) of this section.
(ii) This record shall include:
(A) The date(s), number, duration, location and results of each

of the samples taken, including a description of the sampling proce-
dure used to determine representative employee exposure where applica-
ble;

(B) A description of the sampling and analytical methods used and
evidence of their accuracy;

(C) The type of respiratory protective devices worn, if any;
(D) Name, Social Security number, and job classification of the

employee monitored and of all other employees whose exposure the meas-
urement is intended to represent; and

(E) The environmental variables that could affect the measurement
of employee exposure.

(iii) The employer shall maintain these monitoring records for at
least forty years or for the duration of employment plus twenty years,
whichever is longer.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee subject to medical surveillance as required by sub-
section (11) of this section.

(ii) This record shall include:
(A) The name, Social Security number, and description of the du-

ties of the employee;
(B) A copy of the physician's written opinions;
(C) Results of any airborne exposure monitoring done for that em-

ployee and the representative exposure levels supplied to the physi-
cian; and

(D) Any employee medical complaints related to exposure to lead.
(iii) The employer shall keep, or assure that the examining

physician keeps, the following medical records:
(A) A copy of the medical examination results including medical

and work history required under subsection (11) of this section;
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(B) A description of the laboratory procedures and a copy of any
standards or guidelines used to interpret the test results or referen-
ces to that information; and

(C) A copy of the results of biological monitoring.
(iv) The employer shall maintain or assure that the physician

maintains those medical records for at least forty years, or for the
duration of employment plus twenty years, whichever is longer.

(c) Medical removals.
(i) The employer shall establish and maintain an accurate record

for each employee removed from current exposure to lead pursuant to
subsection (12) of this section.

(ii) Each record shall include:
(A) The name and Social Security number of the employee;
(B) The date on each occasion that the employee was removed from

current exposure to lead as well as the corresponding date on which
the employee was returned to his or her former job status;

(C) A brief explanation of how each removal was or is being ac-
complished; and

(D) A statement with respect to each removal indicating whether
or not the reason for the removal was an elevated blood lead level.

(iii) The employer shall maintain each medical removal record for
at least the duration of an employee's employment.

(d) Availability.
(i) The employer shall make available upon request all records

required to be maintained by subsection (15) of this section to the
director for examination and copying.

(ii) Environmental monitoring, medical removal, and medical re-
cords required by this subsection shall be provided upon request to
employees, designated representatives, and the assistant director in
accordance with chapter 296-802 WAC. Medical removal records shall be
provided in the same manner as environmental monitoring records.

(iii) Upon request, the employer shall make an employee's medical
records required to be maintained by this section available to the af-
fected employee or former employee or to a physician or other individ-
ual designated by such affected employee or former employees for ex-
amination and copying.

(e) Transfer of records.
The employer shall comply with any additional requirements in-

volving transfer of records set forth in WAC 296-802-60005.
(16) Observation of monitoring.
(a) Employee observation. The employer shall provide affected em-

ployees or their designated representatives an opportunity to observe
any monitoring of employee exposure to lead conducted pursuant to sub-
section (5) of this section.

(b) Observation procedures.
(i) Whenever observation of the monitoring of employee exposure

to lead requires entry into an area where the use of respirators, pro-
tective clothing or equipment is required, the employer shall provide
the observer with and assure the use of such respirators, clothing and
such equipment, and shall require the observer to comply with all oth-
er applicable safety and health procedures.

(ii) Without interfering with the monitoring, observers shall be
entitled to:

(A) Receive an explanation of the measurement procedures;
(B) Observe all steps related to the monitoring of lead performed

at the place of exposure; and
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(C) Record the results obtained or receive copies of the results
when returned by the laboratory.

(17) Appendices. The information contained in the appendices to
this section is not intended by itself, to create any additional obli-
gations not otherwise imposed by this standard nor detract from any
existing obligation.

(a) Appendix A. Substance Data Sheet for Occupational Exposure to
Lead.

(i) Substance identification.
(A) Substance. Pure lead (Pb) is a heavy metal at room tempera-

ture and pressure and is a basic chemical element. It can combine with
various other substances to form numerous lead compounds.

(B) Compounds covered by the standard. The word "lead" when used
in this standard means elemental lead, all inorganic lead compounds
(except those which are not biologically available due to either solu-
bility or specific chemical interaction), and a class of organic lead
compounds called lead soaps. This standard does not apply to other or-
ganic lead compounds.

(C) Uses. Exposure to lead occurs in at least one hundred twenty
different occupations, including primary and secondary lead smelting,
lead storage battery manufacturing, lead pigment manufacturing and
use, solder manufacturing and use, shipbuilding and ship repairing,
auto manufacturing, and printing.

(D) Permissible exposure. The Permissible Exposure Limit (PEL)
set by the standard is 50 micrograms of lead per cubic meter of air
(50 µg/m3), averaged over an eight-hour work day.

(E) Action level. The standard establishes an action level of 30
micrograms per cubic meter of air (30 µg/m3) time weighted average,
based on an eight-hour work day. The action level initiates several
requirements of the standard, such as exposure monitoring, medical
surveillance, and training and education.

(ii) Health hazard data.
(A) Ways in which lead enters your body.
(I) When absorbed into your body in certain doses lead is a toxic

substance. The object of the lead standard is to prevent absorption of
harmful quantities of lead. The standard is intended to protect you
not only from the immediate toxic effects of lead, but also from the
serious toxic effects that may not become apparent until years of ex-
posure have passed.

(II) Lead can be absorbed into your body by inhalation (breath-
ing) and ingestion (eating). Lead (except for certain organic lead
compounds not covered by the standard, such as tetraethyl lead) is not
absorbed through your skin. When lead is scattered in the air as a
dust, fume or mist, it can be inhaled and absorbed through your lungs
and upper respiratory tract. Inhalation of airborne lead is generally
the most important source of occupational lead absorption. You can al-
so absorb lead through your digestive system if lead gets into your
mouth and is swallowed. If you handle food, cigarettes, chewing tobac-
co, or make-up which have lead on them or handle them with hands con-
taminated with lead, this will contribute to ingestion.

(III) A significant portion of the lead that you inhale or ingest
gets into your blood stream. Once in your blood stream lead is circu-
lated throughout your body and stored in various organs and body tis-
sues. Some of this lead is quickly filtered out of your body and ex-
creted, but some remains in your blood and other tissue. As exposure
to lead continues, the amount stored in your body will increase if you
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are absorbing more lead than your body is excreting. Even though you
may not be aware of any immediate symptoms of disease, this lead stor-
ed in your tissues can be slowly causing irreversible damage, first to
individual cells, then to your organs and whole body systems.

(B) Effects of overexposure to lead.
(I) Short-term (acute) overexposure. Lead is a potent, systemic

poison that serves no known useful function once absorbed by your
body. Taken in large enough doses, lead can kill you in a matter of
days. A condition affecting the brain called acute encephalopathy may
arise which develops quickly to seizures, coma, and death from cardi-
orespiratory arrest. A short-term dose of lead can lead to acute ence-
phalopathy. Short-term occupational exposures of this magnitude are
highly unusual, but not impossible. Similar forms of encephalopathy
may, however arise from extended, chronic exposure to lower doses of
lead. There is no sharp dividing line between rapidly developing acute
effects of lead, and chronic effects which take longer to acquire.
Lead adversely affects numerous body systems, and causes forms of
health impairment and disease which arise after periods of exposure as
short as days or as long as several years.

(II) Long-term (chronic) overexposure.
a) Chronic overexposure to lead may result in severe damage to

your blood-forming, nervous, urinary and reproductive systems. Some
common symptoms of chronic overexposure include loss of appetite, met-
allic taste in the mouth, anxiety, constipation, nausea, pallor, ex-
cessive tiredness, weakness, insomnia, headache, nervous irritability,
muscle and joint pain or soreness, fine tremors, numbness, dizziness,
hyperactivity and colic. In lead colic there may be severe abdominal
pain.

b) Damage to the central nervous system in general and the brain
(encephalopathy) in particular is one of the most severe forms of lead
poisoning. The most severe, often fatal, form of encephalopathy may be
preceded by vomiting, a feeling of dullness progressing to drowsiness
and stupor, poor memory, restlessness, irritability, tremor, and con-
vulsions. It may arise suddenly with the onset of seizures, followed
by coma, and death. There is a tendency for muscular weakness to de-
velop at the same time. This weakness may progress to paralysis often
observed as a characteristic "wrist drop" or "foot drop" and is a man-
ifestation of a disease to the nervous system called peripheral neuro-
pathy.

c) Chronic overexposure to lead also results in kidney disease
with few, if any, symptoms appearing until extensive and most likely
permanent kidney damage has occurred. Routine laboratory tests reveal
the presence of this kidney disease only after about two-thirds of
kidney function is lost. When overt symptoms of urinary dysfunction
arise, it is often too late to correct or prevent worsening condi-
tions, and progression of kidney dialysis or death is possible.

d) Chronic overexposure to lead impairs the reproductive systems
of both men and women. Overexposure to lead may result in decreased
sex drive, impotence and sterility in men. Lead can alter the struc-
ture of sperm cells raising the risk of birth defects. There is evi-
dence of miscarriage and stillbirth in women whose husbands were ex-
posed to lead or who were exposed to lead themselves. Lead exposure
also may result in decreased fertility, and abnormal menstrual cycles
in women. The course of pregnancy may be adversely affected by expo-
sure to lead since lead crosses the placental barrier and poses risks
to developing fetuses. Children born of parents either one of whom
were exposed to excess lead levels are more likely to have birth de-
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fects, mental retardation, behavioral disorders or die during the
first year of childhood.

e) Overexposure to lead also disrupts the blood-forming system
resulting in decreased hemoglobin (the substance in the blood that
carries oxygen to the cells) and ultimately anemia. Anemia is charac-
terized by weakness, pallor and fatigability as a result of decreased
oxygen carrying capacity in the blood.

(III) Health protection goals of the standard.
a) Prevention of adverse health effects for most workers from ex-

posure to lead throughout a working lifetime requires that worker
blood lead (PbB) levels be maintained at or below forty micrograms per
one hundred grams of whole blood (40 µg/100g). The blood lead levels
of workers (both male and female workers) who intend to have children
should be maintained below 30 µg/100g to minimize adverse reproductive
health effects to the parents and to the developing fetus.

b) The measurement of your blood lead level is the most useful
indicator of the amount of lead absorbed by your body. Blood lead lev-
els (PbB) are most often reported in units of milligrams (mg) or mi-
crograms (µg) of lead (1 mg = 1000 µg) per 100 grams (100g), 100 mil-
liliters (100 ml) or deciliter (dl) of blood. These three units are
essentially the same. Sometimes PbB's are expressed in the form of mg%
or µg%. This is a shorthand notation for 100g, 100ml, or dl.

c) PbB measurements show the amount of lead circulating in your
blood stream, but do not give any information about the amount of lead
stored in your various tissues. PbB measurements merely show current
absorption of lead, not the effect that lead is having on your body or
the effects that past lead exposure may have already caused. Past re-
search into lead-related diseases, however, has focused heavily on as-
sociations between PbBs and various diseases. As a result, your PbB is
an important indicator of the likelihood that you will gradually ac-
quire a lead-related health impairment or disease.

d) Once your blood lead level climbs above 40 µg/100g, your risk
of disease increases. There is a wide variability of individual re-
sponse to lead, thus it is difficult to say that a particular PbB in a
given person will cause a particular effect. Studies have associated
fatal encephalopathy with PbBs as low as 150 µg/100g. Other studies
have shown other forms of disease in some workers with PbBs well below
80 µg/100g. Your PbB is a crucial indicator of the risks to your
health, but one other factor is extremely important. This factor is
the length of time you have had elevated PbBs. The longer you have an
elevated PbB, the greater the risk that large quantities of lead are
being gradually stored in your organs and tissues (body burden). The
greater your overall body burden, the greater the chances of substan-
tial permanent damage.

e) The best way to prevent all forms of lead-related impairments
and diseases—both short-term and long-term—is to maintain your PbB be-
low 40 µg/100g. The provisions of the standard are designed with this
end in mind. Your employer has prime responsibility to assure that the
provisions of the standard are complied with both by the company and
by individual workers. You as a worker, however, also have a responsi-
bility to assist your employer in complying with the standard. You can
play a key role in protecting your own health by learning about the
lead hazards and their control, learning what the standard requires,
following the standard where it governs your own action, and seeing
that your employer complies with the provisions governing his actions.

(IV) Reporting signs and symptoms of health problems. You should
immediately notify your employer if you develop signs or symptoms as-
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sociated with lead poisoning or if you desire medical advice concern-
ing the effects of current or past exposure to lead on your ability to
have a healthy child. You should also notify your employer if you have
difficulty breathing during a respirator fit test or while wearing a
respirator. In each of these cases your employer must make available
to you appropriate medical examinations or consultations. These must
be provided at no cost to you and at a reasonable time and place.

(b) Appendix B. Employee Standard Summary. This appendix summari-
zes key provisions of the standard that you as a worker should become
familiar with. The appendix discusses the entire standard.

(i) Permissible exposure limit (PEL). The standard sets a permis-
sible exposure limit (PEL) of fifty micrograms of lead per cubic meter
of air (50 µg/m3), averaged over and eight-hour workday. This is the
highest level of lead in air to which you may be permissibly exposed
over an eight-hour workday. Since it is an eight-hour average it per-
mits short exposures above the PEL so long as for each eight-hour
workday your average exposure does not exceed the PEL.

(ii) Exposure monitoring.
(A) If lead is present in the work place where you work in any

quantity, your employer is required to make an initial determination
of whether the action level is exceeded for any employee. The initial
determination must include instrument monitoring of the air for the
presence of lead and must cover the exposure of a representative num-
ber of employees who are reasonably believed to have the highest expo-
sure levels. If your employer has conducted appropriate air sampling
for lead in the past year he may use these results. If there have been
any employee complaints of symptoms which may be attributable to expo-
sure to lead or if there is any other information or observations
which would indicate employee exposure to lead, this must also be con-
sidered as part of the initial determination. If this initial determi-
nation shows that a reasonable possibility exists that any employee
may be exposed, without regard to respirators, over the action level
(30 µg/m3) your employer must set up an air monitoring program to de-
termine the exposure level of every employee exposed to lead at your
work place.

(B) In carrying out this air monitoring program, your employer is
not required to monitor the exposure of every employee, but he or she
must monitor a representative number of employees and job types.
Enough sampling must be done to enable each employee's exposure level
to be reasonably represented by at least one full shift (at least sev-
en hours) air sample. In addition, these air samples must be taken un-
der conditions which represent each employee's regular, daily exposure
to lead.

(C) If you are exposed to lead and air sampling is performed,
your employer is required to quickly notify you in writing of air mon-
itoring results which represent your exposure. If the results indicate
your exposure exceeds the PEL (without regard to your use of respira-
tors), then your employer must also notify you of this in writing, and
provide you with a description of the corrective action that will be
taken to reduce your exposure.

(D) Your exposure must be rechecked by monitoring every six
months if your exposure is over the action level but below the PEL.
Air monitoring must be repeated every three months if you are exposed
over the PEL. Your employer may discontinue monitoring for you if two
consecutive measurements, taken at least two weeks apart, are below
the action level. However, whenever there is a production, process,
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control, or personnel change at your work place which may result in
new or additional exposure to lead, or whenever there is any other
reason to suspect a change which may result in new or additional expo-
sure to lead, your employer must perform additional monitoring.

(iii) Methods of compliance. Your employer is required to assure
that no employee is exposed to lead in excess of the PEL. The standard
establishes a priority of methods to be used to meet the PEL.

(iv) Respiratory protection.
(A) Your employer is required to provide and assure your use of

respirators when your exposure to lead is not controlled below the PEL
by other means. The employer must pay the cost of the respirator.
Whenever you request one, your employer is also required to provide
you a respirator even if your air exposure level does not exceed the
PEL. You might desire a respirator when, for example, you have re-
ceived medical advice that your lead absorption should be decreased.
Or, you may intend to have children in the near future, and want to
reduce the level of lead in your body to minimize adverse reproductive
effects. While respirators are the least satisfactory means of con-
trolling your exposure, they are capable of providing significant pro-
tection if properly chosen, fitted, worn, cleaned, maintained, and re-
placed when they stop providing adequate protection.

(B) Your employer is required to select respirators from the sev-
en types listed in Table II of the respiratory protection section of
this standard (see subsection (7)(c) of this section). Any respirator
chosen must be certified by the National Institute for Occupational
Safety and Health (NIOSH) under the provisions of 42 C.F.R. part 84.
This respirator selection table will enable your employer to choose a
type of respirator which will give you a proper amount of protection
based on your airborne lead exposure. Your employer may select a type
of respirator that provides greater protection than that required by
the standard; that is, one recommended for a higher concentration of
lead than is present in your work place. For example, a powered air
purifying respirator (PAPR) is much more protective than a typical
negative-pressure respirator, and may also be more comfortable to
wear. A PAPR has a filter, cartridge or canister to clean the air, and
a power source which continuously blows filtered air into your breath-
ing zone. Your employer might make a PAPR available to you to ease the
burden of having to wear a respirator for long periods of time. The
standard provides that you can obtain a PAPR upon request.

(C) Your employer must also start a respiratory protection pro-
gram. This program must include written procedures for the proper se-
lection, use, cleaning, storage, and maintenance of respirators.

(D) Your employer must assure that your respirator facepiece fits
properly. Proper fit of a respirator facepiece is critical to your
protection against air borne lead. Obtaining a proper fit on each em-
ployee may require your employer to make available several different
types of respirator masks. To ensure that your respirator fits proper-
ly and that facepiece leakage is minimal, your employer must give you
either a qualitative or quantitative fit test as required in chapter
296-842 WAC.

(E) You must also receive from your employer proper training in
the use of respirators. Your employer is required to teach you how to
wear a respirator, to know why it is needed, and to understand its
limitations.

(F) The standard provides that if your respirator uses filter el-
ements, you must be given an opportunity to change the filter elements
whenever an increase in breathing resistance is detected. You also
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must be permitted to periodically leave your work area to wash your
face and respirator facepiece whenever necessary to prevent skin irri-
tation. If you ever have difficulty breathing during a fit test or
while using a respirator, your employer must make a medical examina-
tion available to you to determine whether you can safely wear a res-
pirator. The result of this examination may be to give you a positive
pressure respirator (which reduces breathing resistance) or to provide
alternative means of protection.

(v) Protective work clothing and equipment. If you are exposed to
lead above the PEL, or if you are exposed to lead compounds such as
lead arsenate or lead azide which can cause skin and eye irritation,
your employer must provide you with protective work clothing and
equipment appropriate for the hazard. If work clothing is provided, it
must be provided in a clean and dry condition at least weekly, and
daily if your airborne exposure to lead is greater than 200 µg/m3. Ap-
propriate protective work clothing and equipment can include coveralls
or similar full-body work clothing, gloves, hats, shoes or disposable
shoe coverlets, and face shields or vented goggles. Your employer is
required to provide all such equipment at no cost to you. He or she is
responsible for providing repairs and replacement as necessary and al-
so is responsible for the cleaning, laundering or disposal of protec-
tive clothing and equipment. Contaminated work clothing or equipment
must be removed in change rooms and not worn home or you will extend
your exposure and expose your family since lead from your clothing can
accumulate in your house, car, etc. Contaminated clothing which is to
be cleaned, laundered or disposed of must be placed in closed contain-
ers in the change room. At no time may lead be removed from protective
clothing or equipment by any means which disperses lead into the work
room air.

(vi) Housekeeping. Your employer must establish a housekeeping
program sufficient to maintain all surfaces as free as practicable of
accumulations of lead dust. Vacuuming is the preferred method of meet-
ing this requirement, and the use of compressed air to clean floors
and other surfaces is absolutely prohibited. Dry or wet sweeping,
shoveling, or brushing may not be used except where vacuuming or other
equally effective methods have been tried and do not work. Vacuums
must be used and emptied in a manner which minimizes the reentry of
lead into the work place.

(vii) Hygiene facilities and practices.
(A) The standard requires that change rooms, showers and filtered

air lunchrooms be constructed and made available to workers exposed to
lead above the PEL. When the PEL is exceeded, the employer must assure
that food and beverage is not present or consumed, tobacco products
are not present or used, and cosmetics are not applied, except in
these facilities. Change rooms, showers and lunchrooms, must be used
by workers exposed in excess of the PEL. After showering, no clothing
or equipment worn during the shift may be worn home and this includes
shoes and underwear. Your own clothing worn during the shift should be
carried home and cleaned carefully so that it does not contaminate
your home. Lunchrooms may not be entered with protective clothing or
equipment unless surface dust has been removed by vacuuming, downdraft
booth or other cleaning methods. Finally, workers exposed above the
PEL must wash both their hands and faces prior to eating, drinking,
smoking or applying cosmetics.

(B) All of the facilities and hygiene practices just discussed
are essential to minimize additional sources of lead absorption from
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inhalation or ingestion of lead that may accumulate on you, your
clothes or your possessions. Strict compliance with these provisions
can virtually eliminate several sources of lead exposure which signif-
icantly contribute to excessive lead absorption.

(viii) Medical surveillance.
(A) The medical surveillance program is part of the standard's

comprehensive approach to the prevention of lead-related disease. Its
purpose is to supplement the main thrust of the standard which is
aimed at minimizing airborne concentrations of lead and sources of in-
gestion. Only medical surveillance can determine if the other provi-
sions of the standard have effectively protected you as an individual.
Compliance with the standard's provision will protect most workers
from the adverse effects of lead exposure, but may not be satisfactory
to protect individual workers (I) who have high body burdens of lead
acquired over past years, (II) who have additional uncontrolled sour-
ces of nonoccupational lead exposure, (III) who exhibit unusual varia-
tions in lead absorption rates, or (IV) who have specific nonwork re-
lated medical conditions which could be aggravated by lead exposure
(e.g., renal disease, anemia). In addition, control systems may fail,
or hygiene and respirator programs may be inadequate. Periodic medical
surveillance of individual workers will help detect those failures.
Medical surveillance will also be important to protect your reproduc-
tive ability - regardless of whether you are a man or a woman.

(B) All medical surveillance required by the standard must be
performed by or under the supervision of a licensed physician. The em-
ployer must provide required medical surveillance without cost to em-
ployees and at a reasonable time and place. The standard's medical
surveillance program has two parts - Periodic biological monitoring,
and medical examinations.

(C) Your employer's obligation to offer medical surveillance is
triggered by the results of the air monitoring program. Medical sur-
veillance must be made available to all employees who are exposed in
excess of the action level for more than thirty days a year. The ini-
tial phase of the medical surveillance program, which included blood
lead level tests and medical examinations, must be completed for all
covered employees no later than one hundred eighty days from the ef-
fective date of this standard. Priority within this first round of
medical surveillance must be given to employees whom the employer be-
lieves to be at greatest risk from continued exposure (for example,
those with the longest prior exposure to lead, or those with the high-
est current exposure). Thereafter, the employer must periodically make
medical surveillance - both biological monitoring and medical examina-
tions - available to all covered employees.

(D) Biological monitoring under the standard consists of blood
lead level (PbB) and zinc protoporphyrin tests at least every six
months after the initial PbB test. A zinc protoporphyrin (ZPP) test is
a very useful blood test which measures an effect of lead on your
body. If a worker's PbB exceeds 40 µg/100g, the monitoring frequency
must be increased from every six months to at least every two months
and not reduced until two consecutive PbBs indicate a blood lead level
below 40 µg/100g. Each time your PbB is determined to be over 40 µg/
100g, your employer must notify you of this in writing within five
working days of the receipt of the test results. The employer must al-
so inform you that the standard requires temporary medical removal
with economic protection when your PbB exceeds certain criteria (see
Discussion of Medical Removal Protection - subsection (12)). During
the first year of the standard, this removal criterion is 80 µg/100g.
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Anytime your PbB exceeds 80 µg/100g your employer must make available
to you a prompt follow-up PbB test to ascertain your PbB. If the two
tests both exceed 80 µg/100g and you are temporarily removed, then
your employer must make successive PbB tests available to you on a
monthly basis during the period of your removal.

(E) Medical examinations beyond the initial one must be made
available on an annual basis if your blood lead levels exceeds 40 µg/
100g at any time during the preceding year. The initial examination
will provide information to establish a baseline to which subsequent
data can be compared. An initial medical examination must also be made
available (prior to assignment) for each employee being assigned for
the first time to an area where the airborne concentration of lead
equals or exceeds the action level. In addition, a medical examination
or consultation must be made available as soon as possible if you no-
tify your employer that you are experiencing signs or symptoms common-
ly associated with lead poisoning or that you have difficulty breath-
ing while wearing a respirator or during a respirator fit test. You
must also be provided a medical examination or consultation if you no-
tify your employer that you desire medical advice concerning the ef-
fects of current or past exposure to lead on your ability to procreate
a healthy child.

(F) Finally, appropriate follow-up medical examinations or con-
sultations may also be provided for employees who have been temporari-
ly removed from exposure under the medical removal protection provi-
sions of the standard (see item (ix) below).

(G) The standard specifies the minimum content of preassignment
and annual medical examinations. The content of other types of medical
examinations and consultations is left up to the sound discretion of
the examining physician. Preassignment and annual medical examinations
must include (I) a detailed work history and medical history, (II) a
thorough physical examination, and (III) a series of laboratory tests
designed to check your blood chemistry and your kidney function. In
addition, at any time upon your request, a laboratory evaluation of
male fertility will be made (microscopic examination of a sperm sam-
ple), or a pregnancy test will be given.

(H) The standard does not require that you participate in any of
the medical procedures, tests, etc., which your employer is required
to make available to you. Medical surveillance can, however, play a
very important role in protecting your health. You are strongly en-
couraged, therefore, to participate in a meaningful fashion. General-
ly, your employer will choose the physician who conducts medical sur-
veillance under the lead standard - unless you and your employer can
agree on the choice of a physician or physicians. Some companies and
unions have agreed in advance, for example, to use certain independent
medical laboratories or panels of physicians. Any of these arrange-
ments are acceptable so long as required medical surveillance is made
available to workers.

(I) The standard requires your employer to provide certain infor-
mation to a physician to aid in his or her examination of you. This
information includes (I) the standard and its appendices, (II) a de-
scription of your duties as they relate to lead exposure, (III) your
exposure level, (IV) a description of personal protective equipment
you wear, (V) prior blood level results, and (VI) prior written medi-
cal opinions concerning you that the employer has. After a medical ex-
amination or consultation the physician must prepare a written report
which must contain (I) the physician's opinion as to whether you have
any medical conditions which places you at increased risk of material
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impairment to health from exposure to lead, (II) any recommended spe-
cial protective measures to be provided to you, (III) any blood lead
level determinations, and (IV) any recommended limitation on your use
of respirators. This last element must include a determination of
whether you can wear a powered air purifying respirator (PAPR) if you
are found unable to wear a negative pressure respirator.

(J) The medical surveillance program of the lead standard may at
some point in time serve to notify certain workers that they have ac-
quired a disease or other adverse medical condition as a result of oc-
cupational lead exposure. If this is true these workers might have le-
gal rights to compensation from public agencies, their employers,
firms that supply hazardous products to their employers, or other per-
sons. Some states have laws, including worker compensation laws, that
disallow a worker to learn of a job-related health impairment to sue,
unless the worker sues within a short period of time after learning of
the impairment. (This period of time may be a matter of months or
years.) An attorney can be consulted about these possibilities. It
should be stressed that WISHA is in no way trying to either encourage
or discourage claims or lawsuits. However, since results of the stand-
ard's medical surveillance program can significantly affect the legal
remedies of a worker who has acquired a job-related disease or impair-
ment, it is proper for WISHA to make you aware of this.

(K) The medical surveillance section of the standard also con-
tains provisions dealing with chelation. Chelation is the use of cer-
tain drugs (administered in pill form or injected into the body) to
reduce the amount of lead absorbed in body tissues. Experience accumu-
lated by the medical and scientific communities has largely confirmed
the effectiveness of this type of therapy for the treatment of very
severe lead poisoning. On the other hand it has also been established
that there can be a long list of extremely harmful side effects asso-
ciated with the use of chelating agents. The medical community has
balanced the advantages and disadvantages resulting from the use of
chelating agents in various circumstances and has established when the
use of these agents is acceptable. The standard includes these accep-
ted limitations due to a history of abuse of chelation therapy by some
lead companies. The most widely used chelating agents are calcium
disodium EDTA, (Ca Na2EDTA), Calcium Disodium Versenate (Versenate),
and d-penicillamine (penicillamine or Cupramine).

(L) The standard prohibits "prophylactic chelation" of any em-
ployee by any person the employer retains, supervises or controls.
"Prophylactic chelation" is the routine use of chelating or similarly
acting drugs to prevent elevated blood levels in workers who are occu-
pationally exposed to lead, or the use of these drugs to routinely
lower blood lead levels to predesignated concentrations believed to be
safe. It should be emphasized that where an employer takes a worker
who has no symptoms of lead poisoning and has chelation carried out by
a physician (either inside or outside of a hospital) solely to reduce
the worker's blood lead level, that will generally be considered pro-
phylactic chelation. The use of a hospital and a physician does not
mean that prophylactic chelation is not being performed. Routine che-
lation to prevent increased or reduce current blood lead levels is un-
acceptable whatever the setting.

(M) The standard allows the use of "therapeutic" or "diagnostic"
chelation if administered under the supervision of a licensed physi-
cian in a clinical setting with thorough and appropriate medical moni-
toring. Therapeutic chelation responds to severe lead poisoning where
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there are marked symptoms. Diagnostic chelation, involves giving a pa-
tient a dose of the drug then collecting all urine excreted for some
period of time as an aid to the diagnosis of lead poisoning.

(N) In cases where the examining physician determines that chela-
tion is appropriate, you must be notified in writing of this fact be-
fore such treatment. This will inform you of a potentially harmful
treatment, and allow you to obtain a second opinion.

(ix) Medical removal protection.
(A) Excessive lead absorption subjects you to increased risk of

disease. Medical removal protection (MRP) is a means of protecting you
when for whatever reasons, other methods, such as engineering con-
trols, work practices, and respirators, have failed to provide the
protection you need. MRP involves the temporary removal of a worker
from his or her regular job to a place of significantly lower exposure
without any loss of earnings, seniority, or other employment rights of
benefits. The purpose of this program is to cease further lead absorp-
tion and allow your body to naturally excrete lead which has previous-
ly been absorbed. Temporary medical removal can result from an eleva-
ted blood lead level, or a medical opinion. Up to eighteen months of
protection is provided as a result of either form of removal. The vast
majority of removed workers, however, will return to their former jobs
long before this eighteen month period expires. The standard contains
special provisions to deal with the extraordinary but possible case
where a long-term worker's blood lead level does not adequately de-
cline during eighteen months of removal.

(B) During the first year of the standard, if your blood lead
level is 80 µg/100g or above you must be removed from any exposure
where your air lead level without a respirator would be 100 µg/m3 or
above. If you are removed from your normal job you may not be returned
until your blood lead level declines to at least 60 µg/100g. These
criteria for removal and return will change according to the following
schedule:

TABLE 1

Effective
Date

Removal
Blood Level
(µg/100g)

Air Lead
(µg/m3)

Return
Blood Lead
(µg/100g)

9/6/81 At or
above 70

50 or
above

At or
 below 50

9/6/82 At or
above 60

30 or
above

At or
 below 40

9/6/84 At or
above 50
averaged

over
six months

30 or
above

At or
below 40

(C) You may also be removed from exposure even if your blood lead
levels are below these criteria if a final medical determination indi-
cates that you temporarily need reduced lead exposure for medical rea-
sons. If the physician who is implementing your employer's medical
program makes a final written opinion recommending your removal or
other special protective measures, your employer must implement the
physician's recommendation. If you are removed in this manner, you may
only be returned when the physician indicates it is safe for you to do
so.

(D) The standard does not give specific instructions dealing with
what an employer must do with a removed worker. Your job assignment
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upon removal is a matter for you, your employer and your union (if
any) to work out consistent with existing procedures for job assign-
ments. Each removal must be accomplished in a manner consistent with
existing collective bargaining relationships. Your employer is given
broad discretion to implement temporary removals so long as no attempt
is made to override existing agreements. Similarly, a removed worker
is provided no right to veto an employer's choice which satisfies the
standard.

(E) In most cases, employers will likely transfer removed employ-
ees to other jobs with sufficiently low lead exposure. Alternatively,
a worker's hours may be reduced so that the time weighted average ex-
posure is reduced, or he or she may be temporarily laid off if no oth-
er alternative is feasible.

(F) In all of these situations, MRP benefits must be provided
during the period of removal - i.e., you continue to receive the same
earnings, seniority, and other rights and benefits you would have had
if you had not been removed. Earnings include more that just your base
wage; it includes overtime, shift differentials, incentives, and other
compensation you would have earned if you had not been removed. During
the period of removal you must also be provided with appropriate fol-
low-up medical surveillance. If you were removed because your blood
lead level was too high, you must be provided with a monthly blood
test. If a medical opinion caused your removal, you must be provided
medical tests or examinations that the physician believes to be appro-
priate. If you do not participate in this follow-up medical surveil-
lance, you may lose your eligibility for MRP benefits.

(G) When you are medically eligible to return to your former job,
your employer must return you to your "former job status." This means
that you are entitled to the position, wages, benefits, etc., you
would have had if you had not been removed. If you would still be in
your old job if no removal had occurred, that is where you go back. If
not, you are returned consistent with whatever job assignment discre-
tion your employer would have had if no removal had occurred. MRP only
seeks to maintain your rights, not expand them or diminish them.

(H) If you are removed under MRP and you are also eligible for
worker compensation or other compensation for lost wages, your employ-
er's MRP benefits obligation is reduced by the amount that you actual-
ly receive from these other sources. This is also true if you obtain
other employment during the time you are laid off with MRP benefits.

(I) The standard also covers situations where an employer volun-
tarily removes a worker from exposure to lead due to the effects of
lead on the employee's medical condition, even though the standard
does not require removal. In these situations MRP benefits must still
be provided as though the standard required removal. Finally, it is
important to note that in all cases where removal is required, respi-
rators cannot be used as a substitute. Respirators may be used before
removal becomes necessary, but not as an alternative to a transfer to
a low exposure job, or to a lay-off with MRP benefits.

(x) Employee information and training.
(A) Your employer is required to provide an information and

training program for all employees exposed to lead above the action
level or who may suffer skin or eye irritation from lead. This program
must inform these employees of the specific hazards associated with
their work environment, protective measures which can be taken, the
danger of lead to their bodies (including their reproductive systems),
and their rights under the standard. In addition, your employer must
make readily available to all employees, including those exposed below
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the action level, a copy of the standard and its appendices and must
distribute to all employees any materials provided to the employer un-
der the Washington Industrial Safety and Health Act (WISHA).

(B) Your employer is required to complete this training for all
employees by March 4, 1981. After this date, all new employees must be
trained prior to initial assignment to areas where there is possibili-
ty of exposure over the action level. This training program must also
be provided at least annually thereafter.

(xi) Signs. The standard requires that the following warning sign
be posted in work areas where the exposure to lead exceeds the PEL:

DANGER LEAD
MAY DAMAGE FERTILITY OR THE UNBORN CHILD

CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NOT EAT, DRINK OR SMOKE IN THIS AREA

However, prior to June 1, 2016, employers may use the following
legend in lieu of that specified above:

WARNING
LEAD WORK AREA

NO SMOKING OR EATING

(xii) Recordkeeping.
(A) Your employer is required to keep all records of exposure

monitoring for airborne lead. These records must include the name and
job classification of employees measured, details of the sampling and
analytic techniques, the results of this sampling and the type of res-
piratory protection being worn by the person sampled. Your employer is
also required to keep all records of biological monitoring and medical
examination results. These must include the names of the employees,
the physician's written opinion and a copy of the results of the ex-
amination. All of the above kinds of records must be kept for forty
years, or for at least twenty years after your termination of employ-
ment, whichever is longer.

(B) Recordkeeping is also required if you are temporarily removed
from your job under the MRP program. This record must include your
name and Social Security number, the date of your removal and return,
how the removal was or is being accomplished, and whether or not the
reason for the removal was an elevated blood lead level. Your employer
is required to keep each medical removal record only for as long as
the duration of an employee's employment.

(C) The standard requires that if you request to see or copy en-
vironmental monitoring, blood lead level monitoring, or medical remov-
al records, they must be made available to you or to a representative
that you authorize. Your union also has access to these records. Medi-
cal records other than PbBs must also be provided to you upon request,
to your physician or to any other person whom you may specifically
designate. Your union does not have access to your personal medical
records unless you authorize their access.

(xiii) Observations of monitoring. When air monitoring for lead
is performed at your work place as required by this standard, your em-
ployer must allow you or someone you designate to act as an observer
of the monitoring. Observers are entitled to an explanation of the
measurement procedure, and to record the results obtained. Since re-
sults will not normally be available at the time of the monitoring,
observers are entitled to record or receive the results of the moni-
toring when returned by the laboratory. Your employer is required to
provide the observer with any personal protective devices required to
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be worn by employees working in the areas that is being monitored. The
employer must require the observer to wear all such equipment and to
comply with all other applicable safety and health procedures.

(xiv) Effective date. The standard's effective date is September
6, 1980, and the employer's obligation under the standard begin to
come into effect as of that date. The standard was originally adopted
as WAC 296-62-07349 and later recodified to WAC 296-62-07521.

(c) Appendix C. Medical Surveillance Guidelines.
(i) Introduction.
(A) The primary purpose of the Washington Industrial Safety and

Health Act of 1973 is to assure, so far as possible, safe and health-
ful working conditions for every working man and woman. The occupa-
tional health standard for inorganic lead* was promulgated to protect
workers exposed to inorganic lead including metallic lead, all inor-
ganic lead compounds and organic lead soaps.

*The term inorganic lead used throughout the medical surveillance
appendices is meant to be synonymous with the definition of lead set
forth in the standard.

(B) Under this final standard in effect as of September 6, 1980,
occupational exposure to inorganic lead is to be limited to 50 µg/m3
(micrograms per cubic meter) based on an eight-hour time-weighted
average (TWA). This level of exposure eventually must be achieved
through a combination of engineering, work practice and other adminis-
trative controls. Periods of time ranging from one to ten years are
provided for different industries to implement these controls which
are based on individual industry considerations. Until these controls
are in place, respirators must be used to meet the 50 µg/m3 exposure
limit.

(C) The standard also provides for a program of biological moni-
toring and medical surveillance for all employees exposed to levels of
inorganic lead above the action level of 30 µg/m3 for more than thirty
days per year.

(D) The purpose of this document is to outline the medical sur-
veillance provisions of the standard for inorganic lead, and to pro-
vide further information to the physician regarding the examination
and evaluation of workers exposed to inorganic lead.

(E) Item (ii) provides a detailed description of the monitoring
procedure including the required frequency of blood testing for ex-
posed workers, provisions for medical removal protection (MRP), the
recommended right of the employee to a second medical opinion, and no-
tification and recordkeeping requirements of the employer. A discus-
sion of the requirements for respirator use and respirator monitoring
and WISHA's position on prophylactic chelation therapy are also inclu-
ded in this section.

(F) Item (iii) discusses the toxic effects and clinical manifes-
tations of lead poisoning and effects of lead intoxication on enzymat-
ic pathways in heme synthesis. The adverse effects on both male and
female reproductive capacity and on the fetus are also discussed.

(G) Item (iv) outlines the recommended medical evaluation of the
worker exposed to inorganic lead including details of the medical his-
tory, physical examination, and recommended laboratory tests, which
are based on the toxic effects of lead as discussed in item (ii).

(H) Item (v) provides detailed information concerning the labora-
tory tests available for the monitoring of exposed workers. Included
also is a discussion of the relative value of each test and the limi-
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tations and precautions which are necessary in the interpretation of
the laboratory results.

(I) Airborne levels to be achieved without reliance or respirator
protection through a combination of engineering and work practice or
other administrative controls are illustrated in the following table:

Industry Permissible Lead Level/Compliance Date

 200µg/m3 100µg/m3 50µg/m3

Primary Lead Production 1973 06/29/84 06/29/91
Secondary Lead Produc-
tion 1973 06/29/84 06/29/91
Lead Acid Battery Manu-
facturing 1973 06/29/83 06/29/91
Automobile Mfg./Solder,
Grinding 1973 N/A 03/08/97
Electronics, Gray Iron
Foundries, Ink Mfg.,
Paints and Coatings Mfg.,
Can Mfg., Wallpaper
Mfg., and Printing. 1973 N/A 06/29/91
Lead Chemical Mfg.,
Nonferrous Foundries,
Leaded Steel Mfg., Bat-
tery Breaking in the Col-
lection and Processing of
Scrap (when not a part of
secondary lead smelter)
Secondary Copper Smel-
ter, Brass and Bronze In-
got Production. 1973 N/A N/A1*
All Other Industries 1973 N/A 09/08/92

* Feasibility of achieving the PEL by engineering and work practice con-
trols for these industries has yet to be resolved in court, therefore no
date has been scheduled.

(ii) Medical surveillance and monitoring requirements for workers
exposed to inorganic lead.

(A) Under the occupational health standard for inorganic lead, a
program of biological monitoring and medical surveillance is to be
made available to all employees exposed to lead above the action level
of 30 µg/m3 TWA for more than thirty days each year. This program con-
sists of periodic blood sampling and medical evaluation to be per-
formed on a schedule which is defined by previous laboratory results,
worker complaints or concerns, and the clinical assessment of the ex-
amining physician.

(B) Under this program, the blood lead level of all employees who
are exposed to lead above the action level of 30 µg/m3 is to be deter-
mined at least every six months. The frequency is increased to every
two months for employees whose last blood lead level was between 40
µg/100g whole blood and the level requiring employee medical removal
to be discussed below. For employees who are removed from exposure to
lead due to an elevated blood lead, a new blood lead level must be
measured monthly. Zinc protoporphyrin (ZPP) measurement is required on
each occasion that a blood lead level measurement is made.

(C) An annual medical examination and consultation performed un-
der the guidelines discussed in item (iv) is to be made available to
each employee for whom a blood test conducted at any time during the
preceding twelve months indicated a blood lead level at or above 40
µg/100g. Also, an examination is to be given to all employees prior to
their assignment to an area in which airborne lead concentrations
reach or exceed the action level. In addition, a medical examination
must be provided as soon as possible after notification by an employee
that the employee has developed signs or symptoms commonly associated
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with lead intoxication, that the employee desires medical advice re-
garding lead exposure and the ability to procreate a healthy child, or
that the employee has demonstrated difficulty in breathing during a
respirator fitting test or during respirator use. An examination is
also to be made available to each employee removed from exposure to
lead due to a risk of sustaining material impairment to health, or
otherwise limited or specially protected pursuant to medical recommen-
dations.

(D) Results of biological monitoring or the recommendations of an
examining physician may necessitate removal of an employee from fur-
ther lead exposure pursuant to the standard's medical removal program
(MRP). The object of the MRP program is to provide temporary medical
removals to workers either with substantially elevated blood lead lev-
els or otherwise at risk of sustaining material health impairment from
continued substantial exposure to lead. The following guidelines which
are summarized in Table 10 were created under the standard for the
temporary removal of an exposed employee and his or her subsequent re-
turn to work in an exposure area.

TABLE 10

EFFECTIVE DATE

  Sept. 6, 1980 Sept. 6, 1981 Sept. 6, 1982 Sept. 6, 1983 Sept. 6, 1984
A. Blood lead level requir-

ing employee medical re-
moval (level must be
confirmed with second
follow-up blood lead lev-
el within two weeks of
first report).

 
 
 
 
 
 
˃80 µg/100g.

 
 
 
 
 
 
˃70 µg/100g.

 
 
 
 
 
 
˃60 µg/100g.

 
 
 
 
 
 
˃60 µg/100g.

 
 
 
 
 
 
˃60 µg/100g
or average of last
three blood samples
or all blood samples
over previous 6
months (whichever
is over a longer time
period) is 50 µg/
100g. or greater un-
less last sample is 40
µg/100g or less.

B. Frequency which em-
ployees exposed is action
level of lead (30 µg/m8

TWA) must have blood
lead level checked. (ZPP
is also required in each
occasion that a blood test
is obtained):

     

 1. Last blood lead lev-
el less than 40 µg/
100g . . . . . . . . . . . . 

Every 6
months.

Every 6
months.

Every 6
months.

Every 6
months. Every 6 months.

 2. Last blood lead lev-
el between 40 µg/
100g and level re-
quiring medical re-
moval (see A
above) . . . . . . . . . . 

Every 2
months.

Every 2
months.

Every 2
months.

Every 2
months. Every 2 months.

 3. Employees removed
from exposure to
lead because of an
elevated blood lead
level . . . . . . . . . . . . 

Every 1
month.

Every 1
month.

Every 1
month.

Every 1
month. Every 1 month.
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EFFECTIVE DATE

  Sept. 6, 1980 Sept. 6, 1981 Sept. 6, 1982 Sept. 6, 1983 Sept. 6, 1984
C. Permissible airborne ex-

posure limit for workers
removed from work due
to an elevated blood lead
level (without regard to
respirator protection).

100 µg/m3

8 hr TWA
50 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
D. Blood lead level con-

firmed with a second
blood analysis, at which
employee may return to
work. Permissible expo-
sure without regard to
respirator protection is
listed by industry in Ta-
ble 1. 60 µg/100g 50 µg/100g 40 µg/100g 40 µg/100g 40 µg/100g

Note: Where medical opinion indicates that an employee is at risk of material impairment from exposure to lead, the physician can remove an em-
ployee from exposure exceeding the action level (or less) or recommend special protective measures as deemed appropriate and necessary.
Medical monitoring during the medical removal period can be more stringent than noted in the table above if the physician so specifies. Return
to work or removal of limitations and special protections is permitted when the physician indicates that the worker is no longer at risk of mate-
rial impairment.

(E) Under the standard's ultimate worker removal criteria, a
worker is to be removed from any work having any eight-hour TWA expo-
sure to lead of 30 µg/m3 or more whenever either of the following cir-
cumstances apply. (I) a blood lead level of 60 µg/100g or greater is
obtained and confirmed by a second follow-up blood lead level per-
formed within two weeks after the employer receives the results of the
first blood sample test, or (II) the average of the previous three
blood lead determinations or the average of all blood lead determina-
tions conducted during the previous six months, whichever encompasses
the longest time period, equals or exceeds 50 µg/100g, unless the last
blood sample indicates a blood lead level at or below 40 µg/100g, in
which case the employee need not be removed. Medical removal is to
continue until two consecutive blood lead levels are 40 µg/100g or
less.

(F) During the first two years that the ultimate removal criteria
are being phased in, the return criteria have been set to assure that
a worker's blood lead level has substantially declined during the pe-
riod of removal. From March 1, 1979, to March 1, 1980, the blood lead
level requiring employee medical removal is 80 µg/100g. Workers found
to have a confirmed blood lead at this level or greater need only be
removed from work having a daily eight hour TWA exposure to lead at or
above 100 µg/m3. Workers so removed are to be returned to work when
their blood lead levels are at or below 60 µg/100g of whole blood.
From March 1, 1980, to March 1, 1981, the blood lead level requiring
medical removal is 70 µg/100g. During this period workers need only be
removed from jobs having a daily eight hour TWA exposure to lead at or
above 50 µg/m3 and are to be returned to work when a level of 50 µg/
100g is achieved. Beginning March 1, 1981, return depends on the work-
er's blood lead level declining to 40 µg/100g of whole blood.

(G) As part of the standard, the employer is required to notify
in writing each employee whose whole blood lead level exceeds 40 µg/
100g. In addition, each such employee is to be informed that the
standard requires medical removal with MRP benefits, discussed below,
when an employee's blood lead level exceeds the above defined limits.

(H) In addition to the above blood lead level criteria, temporary
worker removal may also take place as a result of medical determina-
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tions and recommendations. Written medical opinions must be prepared
after each examination pursuant to the standard. If the examining
physician includes medical finding, determination or opinion that the
employee has a medical condition which places the employee at in-
creased risk of material health impairment from exposure to lead, then
the employee must be removed from exposure to lead at or above the ac-
tion level. Alternatively, if the examining physician recommends spe-
cial protective measures for an employee (e.g., use of a powered air
purifying respirator) or recommends limitations on an employee's expo-
sure to lead, then the employer must implement these recommendations.
Recommendations may be more stringent than the specific provisions of
the standard. The examining physician, therefore, is given broad flex-
ibility to tailor special protective procedures to the needs of indi-
vidual employees. This flexibility extends to the evaluation and man-
agement of pregnant workers and male and female workers who are plan-
ning to conceive children. Based on the history, physical examination,
and laboratory studies, the physician might recommend special protec-
tive measures or medical removal for an employee who is pregnant or
who is planning to conceive a child when, in the physician's judgment,
continued exposure to lead at the current job would pose a significant
risk. The return of the employee to his or her former job status, or
the removal of special protections or limitations, depends upon the
examining physician determining that the employee is no longer at in-
creased risk of material impairment or that the special measures are
no longer needed.

(I) During the period of any form of special protection or remov-
al, the employer must maintain the worker's earnings, seniority, and
other employment rights and benefits (as though the worker has not
been removed) for a period of up to eighteen months. This economic
protection will maximize meaningful worker participation in the medi-
cal surveillance program, and is appropriate as part of the employer's
overall obligation to provide a safe and healthful work place. The
provisions of MRP benefits during the employee's removal period may,
however, be conditioned upon participation in medical surveillance.

(J) On rare occasions, an employee's blood lead level may not ac-
ceptably decline within eighteen months of removal. This situation
will arise only in unusual circumstances, thus the standard relies on
an individual medical examination to determine how to protect such an
employee. This medical determination is to be based on both laboratory
values, including lead levels, zinc protoporphyrin levels, blood
counts, and other tests felt to be warranted, as well as the physi-
cian's judgment that any symptoms or findings on physical examination
are a result of lead toxicity. The medical determination may be that
the employee is incapable of ever safely returning to his or her for-
mer job status. The medical determination may provide additional re-
moval time past eighteen months for some employees or specify special
protective measures to be implemented.

(K) The lead standard provides for a multiple physician review in
cases where the employee wishes a second opinion concerning potential
lead poisoning or toxicity. If an employee wishes a second opinion, he
or she can make an appointment with a physician of his or her choice.
This second physician will review the findings, recommendations or de-
terminations of the first physician and conduct any examinations, con-
sultations or tests deemed necessary in an attempt to make a final
medical determination. If the first and second physicians do not agree
in their assessment they must try to resolve their differences. If
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they cannot reach an agreement then they must designate a third physi-
cian to resolve the dispute.

(L) The employer must provide examining and consulting physicians
with the following specific information: A copy of the lead regula-
tions and all appendices, a description of the employee's duties as
related to exposure, the exposure level to lead and any other toxic
substances (if applicable), a description of personal protective
equipment used, blood lead levels, and all prior written medical opin-
ions regarding the employee in the employer's possession or control.
The employer must also obtain from the physician and provide the em-
ployee with a written medical opinion containing blood lead levels,
the physician's opinion as to whether the employee is at risk of mate-
rial impairment to health, any recommended protective measures for the
employee if further exposure is permitted, as well as any recommended
limitations upon an employee's use of respirators.

(M) Employers must instruct each physician not to reveal to the
employer in writing or in any other way his or her findings, laborato-
ry results, or diagnoses which are felt to be unrelated to occupation-
al lead exposure. They must also instruct each physician to advise the
employee of any occupationally or nonoccupationally related medical
condition requiring further treatment or evaluation.

(N) The standard provides for the use of respirators when engi-
neering and other primary controls have not been fully implemented.
However, the use of respirator protection shall not be used in lieu of
temporary medical removal due to elevated blood lead levels or find-
ings that an employee is at risk of material health impairment. This
is based on the numerous inadequacies of respirators including skin
rash where the facepiece makes contact with the skin, unacceptable
stress to breathing in some workers with underlying cardiopulmonary
impairment, difficulty in providing adequate fit, the tendency for
respirators to create additional hazards by interfering with vision,
hearing, and mobility, and the difficulties of assuring the maximum
effectiveness of a complicated work practice program involving respi-
rators. Respirators do, however, serve a useful function where engi-
neering and work practice are inadequate by providing interim or
short-term protection, provided they are properly selected for the en-
vironment in which the employee will be working, properly fitted to
the employee, maintained and cleaned periodically, and worn by the em-
ployee when required.

(O) In its final standard on occupational exposure to inorganic
lead, WISHA has prohibited prophylactic chelation. Diagnostic and
therapeutic chelation are permitted only under the supervision of a
licensed physician with appropriate medical monitoring in an accepta-
ble clinical setting. The decision to initiate chelation therapy must
be made on an individual basis and take into account the severity of
symptoms felt to be a result of lead toxicity along with blood lead
levels, ZPP levels and other laboratory tests as appropriate. EDTA and
penicillamine, which are the primary chelating agents used in the
therapy of occupational lead poisoning, have significant potential
side effects and their use must be justified on the basis of expected
benefits to the worker.

(P) Unless frank and severe symptoms are present, therapeutic
chelation is not recommended given the opportunity to remove a worker
from exposure and allow the body to naturally excrete accumulated
lead. As a diagnostic aid, the chelation mobilization test using CA-
EDTA has limited applicability. According to some investigators, the
tests can differentiate between lead-induced and other nephropathies.
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The test may also provide an estimation of the mobile fraction of the
total body lead burden.

(Q) Employers are required to assure that accurate records are
maintained on exposure monitoring, medical surveillance, and medical
removal for each employee. Exposure monitoring and medical surveil-
lance records must be kept for forty years or the duration of employ-
ment plus twenty years, whichever is longer, while medical removal re-
cords must be maintained for the duration of employment. All records
required under the standard must be made available upon request to
representatives of the director of the department of labor and indus-
tries. Employers must also make environmental and biological monitor-
ing and medical removal records available to affected employees and to
former employees or their authorized employee representatives. Employ-
ees or their specifically designated representatives have access to
their entire medical surveillance records.

(R) In addition, the standard requires that the employer inform
all workers exposed to lead at or above the action level of the provi-
sions of the standard and all its appendices, the purpose and descrip-
tion of medical surveillance and provisions for medical removal pro-
tection if temporary removal is required. An understanding of the po-
tential health effects of lead exposure by all exposed employees along
with full understanding of their rights under the lead standard is es-
sential for an effective monitoring program.

(iii) Adverse health effects of inorganic lead.
(A) Although the toxicity of lead has been known for 2,000 years,

the knowledge of the complex relationship between lead exposure and
human response is still being refined. Significant research into the
toxic properties of lead continues throughout the world, and it should
be anticipated that our understanding of thresholds of effects and
margins of safety will be improved in future years. The provisions of
the lead standard are founded on two prime medical judgments; first,
the prevention of adverse health effects from exposure to lead
throughout a working lifetime requires that worker blood lead levels
be maintained at or below 40 µg/100g, and second, the blood lead lev-
els of workers, male or female, who intend to parent in the near fu-
ture should be maintained below 30 µg/100g to minimize adverse repro-
duction health effects to the parent and developing fetus. The adverse
effects of lead on reproduction are being actively researched and WI-
SHA encourages the physician to remain abreast of recent developments
in the area to best advise pregnant workers or workers planning to
conceive children.

(B) The spectrum of health effects caused by lead exposure can be
subdivided into five developmental states; normal, physiological
changes of uncertain significance, pathophysiological changes, overt
symptoms (morbidity), and mortality. Within this process there are no
sharp distinctions, but rather a continuum of effects. Boundaries be-
tween categories overlap due to the wide variation of individual re-
sponses and exposures in the working population. WISHA's development
of the lead standard focused on pathophysiological changes as well as
later stages of disease.

(I) Heme synthesis inhibition.
a) The earliest demonstrated effect of lead involves its ability

to inhibit at least two enzymes of the heme synthesis pathway at very
low blood levels. Inhibition of delta aminolevulinic acid dehydrase
(ALA-D) which catalyzes the conversion of delta-aminolevulinic acid
(ALA) to protoporphyrin is observed at a blood lead level below 20µg/
100g whole blood. At a blood lead level of 40 µg/100g, more than twen-
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ty percent of the population would have seventy percent inhibition of
ALA-D. There is an exponential increase in ALA excretion at blood lead
levels greater than 40 µg/100g.

b) Another enzyme, ferrochelatase, is also inhibited at low blood
lead levels. Inhibition of ferrochelatase leads to increased free er-
ythrocyte protoporphyrin (FEP) in the blood which can then bind to
zinc to yield zinc protoporphyrin. At a blood lead level of 50 µg/100g
or greater, nearly one hundred percent of the population will have an
increase FEP. There is also an exponential relationship between blood
lead levels greater than 40 µg/100g and the associated ZPP level,
which has led to the development of the ZPP screening test for lead
exposure.

c) While the significance of these effects is subject to debate,
it is WISHA's position that these enzyme disturbances are early stages
of a disease process which may eventually result in the clinical symp-
toms of lead poisoning. Whether or not the effects do progress to the
later stages of clinical disease, disruption of these enzyme processes
over a working lifetime is considered to be a material impairment of
health.

d) One of the eventual results of lead-induced inhibition of en-
zymes in the heme synthesis pathway is anemia which can be asymptomat-
ic if mild but associated with a wide array of symptoms including diz-
ziness, fatigue, and tachycardia when more severe. Studies have indi-
cated that lead levels as low as 50 µg/100g can be associated with a
definite decreased hemoglobin, although most cases of lead-induced
anemia, as well as shortened red-cell survival times, occur at lead
levels exceeding 80 µg/100g. Inhibited hemoglobin synthesis is more
common in chronic cases whereas shortened erythrocyte life span is
more common in acute cases.

e) In lead-induced anemias, there is usually a reticulocytosis
along with the presence of basophilic stippling, and ringed sidero-
blasts, although none of the above are pathognomonic for lead-induced
anemia.

(II) Neurological effects.
a) Inorganic lead had been found to have toxic effects on both

the central and peripheral nervous systems. The earliest stage of
lead-induced central nervous system effects first manifest themselves
in the form of behavioral disturbances and central nervous system
symptoms including irritability, restlessness, insomnia and other
sleep disturbances, fatigue, vertigo, headache, poor memory, tremor,
depression, and apathy. With more severe exposure, symptoms can pro-
gress to drowsiness, stupor, hallucinations, delirium, convulsions and
coma.

b) The most severe and acute form of lead poisoning which usually
follows ingestion or inhalation of large amounts of lead is acute en-
cephalopathy which may arise precipitously with the onset of intracta-
ble seizures, coma, cardiorespiratory arrest, and death within 48
hours.

c) While there is disagreement about what exposure levels are
needed to produce the earliest symptoms, most experts agree that symp-
toms definitely can occur at blood lead levels of 60 µg/100g whole
blood and therefore recommend a 40 µg/100g maximum. The central nerv-
ous system effects frequently are not reversible following discontin-
ued exposure or chelation therapy and when improvement does occur, it
is almost always only partial.

d) The peripheral neuropathy resulting from lead exposure charac-
teristically involves only motor function with minimal sensory damage
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and has a marked predilection for the extensor muscles of the most ac-
tive extremity. The peripheral neuropathy can occur with varying de-
grees of severity. The earliest and mildest form which can be detected
in workers with blood lead levels as low as 50 µg/100g is manifested
by slowing or motor nerve conduction velocity often without clinical
symptoms. With progression of the neuropathy there is development of
painless extensor muscle weakness usually involving the extensor mus-
cles of the fingers and hand in the most active upper extremity, fol-
lowed in severe cases by wrist drop, much less commonly, foot drop.

e) In addition to slowing of nerve conduction, electromyographi-
cal studies in patients with blood lead levels greater than 50 µg/100g
have demonstrated a decrease in the number of acting motor unit poten-
tials, an increase in the duration of motor unit potentials, and spon-
taneous pathological activity including fibrillations and fascicula-
tion. Whether these effects occur at levels of 40 µg/100g is undeter-
mined.

f) While the peripheral neuropathies can occasionally be reversed
with therapy, again such recovery is not assured particularly in the
more severe neuropathies and often improvement is only partial. The
lack of reversibility is felt to be due in part to segmental demyeli-
nation.

(III) Gastrointestinal. Lead may also effect the gastrointestinal
system producing abdominal colic or diffuse abdominal pain, constipa-
tion, obstipation, diarrhea, anorexia, nausea and vomiting. Lead colic
rarely develops at blood lead levels below 80 µg/100g.

(IV) Renal.
a) Renal toxicity represents one of the most serious health ef-

fects of lead poisoning. In the early stages of disease nuclear inclu-
sion bodies can frequently be identified in proximal renal tubular
cells. Renal functions remain normal and the changes in this stage are
probably reversible. With more advanced disease there is progressive
interstitial fibrosis and impaired renal function. Eventually exten-
sive interstitial fibrosis ensues with sclerotic glomeruli and dilated
and atrophied proximal tubules; all represent end stage kidney dis-
ease. Azotemia can be progressive, eventually resulting in frank ure-
mia necessitating dialysis. There is occasionally associated hyperten-
sion and hyperuricemia with or without gout.

b) Early kidney disease is difficult to detect. The urinalysis is
normal in early lead nephropathy and the blood urea nitrogen and serum
creatinine increase only when two-thirds of kidney function is lost.
Measurement of creatinine clearance can often detect earlier disease
as can other methods of measurement of glomerular filtration rate. An
abnormal Ca-EDTA mobilization test has been used to differentiate be-
tween lead-induced and other nephropathies, but this procedure is not
widely accepted. A form of Fanconi syndrome with aminoaciduria, glyco-
suria, and hyperphosphaturia indicating severe injury to the proximal
renal tubules is occasionally seen in children.

(V) Reproductive effects.
a) Exposure to lead can have serious effects on reproductive

function in both males and females. In male workers exposed to lead
there can be a decrease in sexual drive, impotence, decreased ability
to produce healthy sperm, and sterility. Malformed sperm (teratosper-
mia), decreased number of sperm (hypospermia), and sperm with de-
creased motility (asthenospermia) can occur. Teratospermia has been
noted at mean blood lead levels of 53 µg/100g and hypospermia and as-
thenospermia at 41 µg/100g. Furthermore, there appears to be a dose-
response relationship for teratospermia in lead exposed workers.
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b) Women exposed to lead may experience menstrual disturbances
including dysmenorrhea, menorrhagia and amenorrhea. Following exposure
to lead, women have a higher frequency of sterility, premature births,
spontaneous miscarriages, and stillbirths.

c) Germ cells can be affected by lead and cause genetic damage in
the egg or sperm cells before conception and result in failure to im-
plant, miscarriage, stillbirth, or birth defects.

d) Infants of mothers with lead poisoning have a higher mortality
during the first year and suffer from lowered birth weights, slower
growth, and nervous system disorders.

e) Lead can pass through the placental barrier and lead levels in
the mother's blood are comparable to concentrations of lead in the um-
bilical cord at birth. Transplacental passage becomes detectable at
twelve-fourteen weeks of gestation and increases until birth.

f) There is little direct data on damage to the fetus from expo-
sure to lead but it is generally assumed that the fetus and newborn
would be at least as susceptible to neurological damage as young chil-
dren. Blood lead levels of 50-60 µg/100g in children can cause signif-
icant neurobehavioral impairments, and there is evidence of hyperac-
tivity at blood levels as low as 25 µg/100g. Given the overall body of
literature concerning the adverse health effects of lead in children,
WISHA feels that the blood lead level in children should be maintained
below 30 µg/100g with a population mean of 15 µg/100g. Blood lead lev-
els in the fetus and newborn likewise should not exceed 30 µg/100g.

g) Because of lead's ability to pass through the placental barri-
er and also because of the demonstrated adverse effects of lead on re-
productive function in both males and females as well as the risk of
genetic damage of lead on both the ovum and sperm, WISHA recommends a
30 µg/100g maximum permissible blood lead level in both males and fe-
males who wish to bear children.

(VI) Other toxic effects.
a) Debate and research continue on the effects of lead on the hu-

man body. Hypertension has frequently been noted in occupationally ex-
posed individuals although it is difficult to assess whether this is
due to lead's adverse effects on the kidneys or if some other mecha-
nism is involved.

b) Vascular and electrocardiographic changes have been detected
but have not been well characterized. Lead is thought to impair thy-
roid function and interfere with the pituitary-adrenal axis, but again
these effects have not been well defined.

(iv) Medical evaluation.
(A) The most important principle in evaluating a worker for any

occupational disease including lead poisoning is a high index of sus-
picion on the part of the examining physician. As discussed in Section
(ii), lead can affect numerous organ systems and produce a wide array
of signs and symptoms, most of which are nonspecific and subtle in na-
ture at least in the early stages of disease. Unless serious concern
for lead toxicity is present, many of the early clues to diagnosis may
easily be overlooked.

(B) The crucial initial step in the medical evaluation is recog-
nizing that a worker's employment can result in exposure to lead. The
worker will frequently be able to define exposures to lead and lead-
containing materials but often will not volunteer this information un-
less specifically asked. In other situations the worker may not know
of any exposures to lead but the suspicion might be raised on the part
of the physician because of the industry or occupation of the worker.
Potential occupational exposure to lead and its compounds occur in at
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least one twenty occupations, including lead smelting, the manufacture
of lead storage batteries, the manufacture of lead pigments and prod-
ucts containing pigments, solder manufacture, shipbuilding and ship
repair, auto manufacturing, construction, and painting.

(C) Once the possibility for lead exposure is raised, the focus
can then be directed toward eliciting information from the medical
history, physical exam, and finally from laboratory data to evaluate
the worker for potential lead toxicity.

(D) A complete and detailed work history is important in the ini-
tial evaluation. A listing of all previous employment with information
on work processes, exposure to fumes or dust, known exposures to lead
or other toxic substances, respiratory protection used, and previous
medical surveillance should all be included in the worker's record.
Where exposure to lead is suspected, information concerning on-the-job
personal hygiene, smoking or eating habits in work areas, laundry pro-
cedures, and use of any protective clothing or respiratory protection
equipment should be noted. A complete work history is essential in the
medical evaluation of a worker with suspected lead toxicity, especial-
ly when long-term effects such as neurotoxicity and nephrotoxicity are
considered.

(E) The medical history is also of fundamental importance and
should include a listing of all past and current medical conditions,
current medications including proprietary drug intake, previous sur-
geries and hospitalizations, allergies, smoking history, alcohol con-
sumption, and also nonoccupational lead exposures such as hobbies
(hunting, riflery). Also known childhood exposures should be elicited.
Any previous history of hematological, neurological, gastrointestinal,
renal, psychological, gynecological, genetic, or reproductive problems
should be specifically noted.

(F) A careful and complete review of systems must be performed to
assess both recognized complaints and subtle or slowly acquired symp-
toms which the worker might not appreciate as being significant. The
review of symptoms should include the following:

General - Weight loss, fatigue, decreased
appetite.

Head, Eyes, Ears, Nose,
Throat (HEENT)

- Headaches, visual disturbance
or decreased visual acuity,
hearing deficits or tinnitus, pig-
mentation of the oral mucosa,
or metallic taste in mouth.

Cardiopulmonary - Shortness of breath, cough,
chest pains, palpitations, or or-
thopnea.

Gastrointestinal - Nausea, vomiting, heartburn,
abdominal pain, constipation or
diarrhea.

Neurologic - Irritability, insomnia, weakness
(fatigue), dizziness, loss of
memory, confusion, hallucina-
tions, incoordination, ataxia,
decreased strength in hands or
feet, disturbance in gait, diffi-
culty in climbing stairs, or seiz-
ures.

Hematologic - Pallor, easy fatigability, abnor-
mal blood loss, melena.
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Reproductive (male or
female and spouse where
relevant)

- History of infertility, impo-
tence, loss of libido, abnormal
menstrual periods, history of
miscarriages, stillbirths, or chil-
dren with birth defects.

Musculoskeletal - Muscle and joint pains.

(G) The physical examination should emphasize the neurological,
gastrointestinal, and cardiovascular systems. The worker's weight and
blood pressure should be recorded and the oral mucosa checked for pig-
mentation characteristic of a possible Burtonian or lead line on the
gingiva. It should be noted, however, that the lead line may not be
present even in severe lead poisoning if good oral hygiene is prac-
ticed.

(H) The presence of pallor on skin examination may indicate an
anemia, which if severe might also be associated with a tachycardia.
If an anemia is suspected, an active search for blood loss should be
undertaken including potential blood loss through the gastrointestinal
tract.

(I) A complete neurological examination should include an ade-
quate mental status evaluation including a search for behavioral and
psychological disturbances, memory testing, evaluation for irritabili-
ty, insomnia, hallucinations, and mental clouding. Gait and coordina-
tion should be examined along with close observation for tremor. A de-
tailed evaluation of peripheral nerve function including careful sen-
sory and motor function testing is warranted. Strength testing partic-
ularly of extensor muscle groups of all extremities is of fundamental
importance.

(J) Cranial nerve evaluation should also be included in the rou-
tine examination.

(K) The abdominal examination should include auscultation for
bowel sounds and abnormal bruits and palpation for organomegaly, mass-
es, and diffuse abdominal tenderness.

(L) Cardiovascular examination should evaluate possible early
signs of congestive heart failure. Pulmonary status should be ad-
dressed particularly if respirator protection is contemplated.

(M) As part of the medical evaluation, the lead standard requires
the following laboratory studies.

(I) Blood lead level.
(II) Hemoglobin and hematocrit determinations, red cell indices,

and examination of the peripheral blood smear to evaluate red blood
cell morphology.

(III) Blood urea nitrogen.
(IV) Serum creatinine.
(V) Routine urinalysis with microscopic examination.
(VI) A zinc protoporphyrin level.
(N) In addition to the above, the physician is authorized to or-

der any further laboratory or other tests which he or she deems neces-
sary in accordance with sound medical practice. The evaluation must
also include pregnancy testing or laboratory evaluation of male fer-
tility if requested by the employee.

(O) Additional tests which are probably not warranted on a rou-
tine basis but may be appropriate when blood lead and ZPP levels are
equivocal include delta aminolevulinic acid and coproporphyrin concen-
trations in the urine, and dark-field illumination for detection of
basophilic stippling in red blood cells.
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(P) If an anemia is detected further studies including a careful
examination of the peripheral smear, reticulocyte count, stool for oc-
cult blood, serum iron, total iron binding capacity, bilirubin, and,
if appropriate vitamin B12 and folate may be of value in attempting to
identify the cause of the anemia.

(Q) If a peripheral neuropathy is suspected, nerve conduction
studies are warranted both for diagnosis and as a basis to monitor any
therapy.

(R) If renal disease is questioned, a twenty-four-hour urine col-
lection for creatinine clearance, protein, and electrolytes may be in-
dicated. Elevated uric acid levels may result from lead-induced renal
disease and a serum uric acid level might be performed.

(S) An electrocardiogram and chest X ray may be obtained as
deemed appropriate.

(T) Sophisticated and highly specialized testing should not be
done routinely and where indicated should be under the direction of a
specialist.

(v) Laboratory evaluation.
(A) The blood level at present remains the single most important

test to monitor lead exposure and is the test used in the medical sur-
veillance program under the lead standard to guide employee medical
removal. The ZPP has several advantages over the blood lead level. Be-
cause of its relatively recent development and the lack of extensive
data concerning its interpretation, the ZPP currently remains an an-
cillary test.

(B) This section will discuss the blood lead level and ZPP in de-
tail and will outline their relative advantages and disadvantages.
Other blood tests currently available to evaluate lead exposure will
also be reviewed.

(C) The blood lead level is a good index of current or recent
lead absorption when there is no anemia present and when the worker
has not taken any chelating agents. However, blood lead levels along
with urinary lead levels do not necessarily indicate the total body
burden of lead and are not adequate measures of past exposure. One
reason for this is that lead has a high affinity for bone and up to
ninety percent of the body's total lead is deposited there. A very im-
portant component of the total lead body burden is lead in soft tissue
(liver, kidneys, and brain). This fraction of the lead body burden,
the biologically active lead, is not entirely reflected by blood lead
levels since it is a function of the dynamics of lead absorption, dis-
tribution, deposition in bone and excretion. Following discontinuation
of exposure to lead, the excess body burden is only slowly mobilized
from bone and other relatively stable stores and excreted. Consequent-
ly, a high blood lead level may only represent recent heavy exposure
to lead without a significant total body excess and likewise a low
blood lead level does not exclude an elevated total body burden of
lead.

(D) Also due to its correlation with recent exposures, the blood
lead level may vary considerably over short time intervals.

(E) To minimize laboratory error and erroneous results due to
contamination, blood specimens must be carefully collected after thor-
ough cleaning of the skin with appropriate methods using lead-free
containers and analyzed by a reliable laboratory. Under the standard,
samples must be analyzed in laboratories which are approved by the
Center for Disease Control (CDC) or which have received satisfactory
grades in proficiency testing by the CDC in the previous year. Analy-
sis is to be made using atomic absorption spectrophotometry anodic
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stripping; voltammetry or any method which meets the accuracy require-
ments set forth by the standard.

(F) The determination of lead in urine is generally considered a
less reliable monitoring technique than analysis of whole blood pri-
marily due to individual variability in urinary excretion capacity as
well as the technical difficulty of obtaining accurate twenty-four
hour urine collections. In addition, workers with renal insufficiency,
whether due to lead or some other cause, may have decreased lead
clearance and consequently urine lead levels may underestimate the
true lead burden. Therefore, urine lead levels should not be used as a
routine test.

(G) The zinc protoporphyrin test, unlike the blood lead determi-
nation, measures an adverse metabolic effect of lead and as such is a
better indicator of lead toxicity than the level of blood lead itself.
The level of ZPP reflects lead absorption over the preceding three to
four months, and therefore is a better indicator of lead body burden.
The ZPP requires more time than the blood lead to read significantly
elevated levels; the return to normal after discontinuing lead expo-
sure is also slower. Furthermore, the ZPP test is simpler, faster, and
less expensive to perform and no contamination is possible. Many in-
vestigators believe it is the most reliable means of monitoring chron-
ic lead absorption.

(H) Zinc protoporphyrin results from the inhibition of the enzyme
ferrochelatase which catalyzes the insertion of an iron molecule into
the protoporphyrin molecule, which then becomes heme. If iron is not
inserted into the molecule then zinc, having a greater affinity for
protoporphyrin, takes place in the iron, forming ZPP.

(I) An elevation in the level of circulating ZPP may occur at
blood lead levels as low as 20-30 µg/100g in some workers. Once the
blood lead level has reached 40 µg/100g there is more marked rise in
the ZPP value from its normal range of less than 100 µg/100ml. Increa-
ses in blood lead levels beyond 40 µg/100g are associated with expo-
nential increases in ZPP.

(J) Whereas blood lead levels fluctuate over short time spans,
ZPP levels remain relatively stable. ZPP is measured directly in red
blood cells and is present for the cell's entire one hundred twenty
day lifespan. Therefore, the ZPP level in blood reflects the average
ZPP production over the previous three to four months and consequently
the average lead exposure during that time interval.

(K) It is recommended that a hematocrit be determined whenever a
confirmed ZPP of 50 µg/100ml whole blood is obtained to rule out a
significant underlying anemia. If the ZPP is in excess of 100 µg/100ml
and not associated with abnormal elevations in blood lead levels, the
laboratory should be checked to be sure the blood leads were deter-
mined using atomic absorption spectrophotometry, anodic stripping vol-
tammetry or any method which meets the accuracy requirements set forth
by the standard, by a CDC approved laboratory which is experienced in
lead level determinations. Repeat periodic blood lead studies should
be obtained in all individuals with elevated ZPP levels to be certain
that an associated elevated blood lead level has not been missed due
to transient fluctuations in blood leads.

(L) ZPP has characteristic fluorescence spectrum with a peak at
594nm which is detectable with a hematofluorimeter. The hematofluorim-
eter is accurate and portable and can provide on-site, instantaneous
results for workers who can be frequently tested via a finger prick.

(M) However, careful attention must be given to calibration and
quality control procedures. Limited data on blood lead -ZPP correla-
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tions and the ZPP levels which are associated with the adverse health
effects discussed in item (ii) are the major limitations of the test.
Also it is difficult to correlate ZPP levels with environmental expo-
sure and there is some variation of response with age and sex. Never-
theless, the ZPP promises to be an important diagnostic test for the
early detection of lead toxicity and its value will increase as more
data is collected regarding its relationship to other manifestations
of lead poisoning.

(N) Levels of delta-aminolevulinic acid (ALA) in the urine are
also used as a measure of lead exposure. Increasing concentrations of
ALA are believed to result from the inhibition of the enzyme delta-
aminolevulinic acid dehydrase (ALA-D). Although the test is relatively
easy to perform, inexpensive, and rapid, the disadvantages include
variability in results, the necessity to collect a complete twenty-
four hour urine sample which has a specific gravity greater than
1.010, and also the fact that ALA decomposes in the presence of light.

(O) The pattern of porphyrin excretion in the urine can also be
helpful in identifying lead intoxication. With lead poisoning, the
urine concentrations of coproporphyrins I and II, porphobilinogen and
uroporphyrin I rise. The most important increase, however, is that of
coproporphyrin III; levels may exceed 5,000 µg/1 in the urine in lead
poisoned individuals, but its correlation with blood lead levels and
ZPP are not as good as those of ALA. Increases in urinary porphyrins
are not diagnostic of lead toxicity and may be seen in porphyria, some
liver diseases, and in patients with high reticulocyte counts.

(vi) Summary.
(A) The WISHA standard for inorganic lead places significant em-

phasis on the medical surveillance of all workers exposed to levels of
inorganic lead above the action level of 30 µg/m3 TWA. The physician
has a fundamental role in this surveillance program, and in the opera-
tion of the medical removal protection program.

(B) Even with adequate worker education on the adverse health ef-
fects of lead and appropriate training in work practices, personal hy-
giene and other control measures, the physician has a primary respon-
sibility for evaluating potential lead toxicity in the worker. It is
only through a careful and detailed medical and work history, a com-
plete physical examination and appropriate laboratory testing that an
accurate assessment can be made. Many of the adverse health effects of
lead toxicity are either irreversible or only partially reversible and
therefore early detection of disease is very important.

(C) This document outlines the medical monitoring program as de-
fined by the occupational safety and health standard for inorganic
lead. It reviews the adverse health effects of lead poisoning and de-
scribes the important elements of the history and physical examina-
tions as they relate to these adverse effects.

(D) It is hoped that this review and discussion will give the
physician a better understanding of the WISHA standard with the ulti-
mate goal of protecting the health and well-being of the worker ex-
posed to lead under his or her care.

(d) Appendix D. Recommendations to employers concerning high-risk
tasks (nonmandatory).

The department advises employers that the following tasks have a
high risk for lead overexposure (this list is not complete; other
tasks also can result in lead over-exposure):
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• Any open flame operation involving lead-containing solder in
a manner producing molten solder, including the manufacture
or repair of motor vehicle radiators;

• Sanding, cutting or grinding of lead-containing solder;
• Breaking, recycling or manufacture of lead-containing bat-

teries;
• Casting objects using lead, brass, or lead-containing al-

loys;
• Where lead-containing coatings or paints are present:

• abrasive blasting
• welding
• cutting
• torch burning
• manual demolition of structures
• manual scraping
• manual sanding
• heat gun applications
• power tool cleaning
• rivet busting
• clean-up activities where dry expendable abrasives are

used
• abrasive blasting enclosure movement and removal;

• Spray-painting with lead-containing paint;
• Using lead-containing mortar;
• Lead burning;
• Operation or cleaning of shooting facilities where lead bul-

lets are used;
• Formulation or processing of lead-containing pigments or

paints;
• Cutting, burning, or melting of lead-containing materials.
The department recommends that annual blood lead testing be of-

fered to all employees potentially overexposed to lead, including
those performing the tasks listed above, regardless of air lead lev-
els. Research has shown that air lead levels often do not accurately
predict workers' lead overexposure. The blood lead testing will pro-
vide the most information if performed during a period of peak lead
exposure.

Employers should be aware that the United States Public Health
Service has set a goal of eliminating occupational exposures which re-
sult in whole blood lead levels of 25 µg/dl or greater. This goal
should guide whether employees' blood lead levels indicate lead over-
exposure.

If blood lead levels are elevated in an employee performing a
task associated with lead overexposure, employers should assess the
maintenance and effectiveness of exposure controls, hygiene facili-
ties, respiratory protection program, the employee's work practices
and personal hygiene, and the employee's respirator use, if any. If a
deficiency exists in any of these areas, the employer should correct
the problem.
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AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07329 Vinyl chloride. (1) Scope and application.
(a) This section includes requirements for the control of employ-

ee exposure to vinyl chloride (chloroethene), Chemical Abstracts Serv-
ice Registry No. 75014.

(b) This section applies to the manufacture, reaction, packaging,
repackaging, storage, handling or use of vinyl chloride or polyvinyl
chloride, but does not apply to the handling or use of fabricated
products made of polyvinyl chloride.

(c) This section applies to the transportation of vinyl chloride
or polyvinyl chloride except to the extent that the department of
transportation may regulate the hazards covered by this section.

(2) Definitions.
(a) "Action level" means a concentration of vinyl chloride of 0.5

ppm averaged over an eight-hour work day.
(b) "Authorized person" means any person specifically authorized

by the employer whose duties require him/her to enter a regulated area
or any person entering such an area as a designated representative of
employees for the purpose of exercising an opportunity to observe mon-
itoring and measuring procedures.

(c) "Director" means the director of department of labor and in-
dustries or his/her designated representative.

(d) "Emergency" means any occurrence such as, but not limited to,
equipment failure, or operation of a relief device which is likely to,
or does, result in massive release of vinyl chloride.

(e) "Fabricated product" means a product made wholly or partly
from polyvinyl chloride, and which does not require further processing
at temperatures, and for times, sufficient to cause mass melting of
the polyvinyl chloride resulting in the release of vinyl chloride.

(f) "Hazardous operation" means any operation, procedure, or ac-
tivity where a release of either vinyl chloride liquid or gas might be
expected as a consequence of the operation or because of an accident
in the operation, which would result in an employee exposure in excess
of the permissible exposure limit.

(g) "Polyvinyl chloride" means polyvinyl chloride homopolymer or
copolymer before such is converted to a fabricated product.

(h) "Vinyl chloride" means vinyl chloride monomer.
(3) Permissible exposure limit.
(a) No employee may be exposed to vinyl chloride at concentra-

tions greater than 1 ppm averaged over any 8-hour period, and
(b) No employee may be exposed to vinyl chloride at concentra-

tions greater than 5 ppm averaged over any period not exceeding 15 mi-
nutes.

(c) No employee may be exposed to vinyl chloride by direct con-
tact with liquid vinyl chloride.

(4) Monitoring.
(a) A program of initial monitoring and measurement shall be un-

dertaken in each establishment to determine if there is any employee
exposed, without regard to the use of respirators, in excess of the
action level.

(b) Where a determination conducted under subdivision (a) of this
subsection shows any employee exposures without regard to the use of
respirators, in excess of the action level, a program for determining
exposures for each such employee shall be established. Such a program:
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(i) Shall be repeated at least monthly where any employee is ex-
posed, without regard to the use of respirators, in excess of the per-
missible exposure limit.

(ii) Shall be repeated not less than quarterly where any employee
is exposed, without regard to the use of respirators, in excess of the
action level.

(iii) May be discontinued for any employee only when at least two
consecutive monitoring determinations, made not less than five working
days apart, show exposures for that employee at or below the action
level.

(c) Whenever there has been a production, process or control
change which may result in an increase in the release of vinyl chlor-
ide, or the employer has any other reason to suspect that any employee
may be exposed in excess of the action level, a determination of em-
ployee exposure under subdivision (a) of this subsection shall be per-
formed.

(d) The method of monitoring and measurement shall have an accu-
racy (with a confidence level of 95 percent) of not less than plus or
minus fifty percent from 0.25 through 0.5 ppm, plus or minus thirty-
five percent from over 0.5 ppm through 1.0 ppm, plus or minus twenty-
five percent over 1.0 ppm, (methods meeting these accuracy require-
ments are available from the director).

(e) Employees or their designated representatives shall be affor-
ded reasonable opportunity to observe the monitoring and measuring re-
quired by this subsection.

(5) Regulated area.
(a) A regulated area shall be established where:
(i) Vinyl chloride or polyvinyl chloride is manufactured, reac-

ted, repackaged, stored, handled or used; and
(ii) Vinyl chloride concentrations are in excess of the permissi-

ble exposure limit.
(b) Access to regulated areas shall be limited to authorized per-

sons.
(6) Methods of compliance. Employee exposures to vinyl chloride

shall be controlled to at or below the permissible exposure limit pro-
vided in subsection (3) of this section by engineering, work practice,
and personal protective controls as follows:

(a) Feasible engineering and work practice controls shall immedi-
ately be used to reduce exposures to at or below the permissible expo-
sure limit.

(b) Wherever feasible engineering and work practice controls
which can be instituted immediately are not sufficient to reduce expo-
sures to at or below the permissible exposure limit, they shall none-
theless be used to reduce exposures to the lowest practicable level,
and shall be supplemented by respiratory protection in accordance with
subsection (7) of this section. A program shall be established and im-
plemented to reduce exposures to at or below the permissible exposure
limit, or to the greatest extent feasible, solely by means of engi-
neering and work practice controls, as soon as feasible.

(c) Written plans for such a program shall be developed and fur-
nished upon request for examination and copying to the director. Such
plans shall be updated at least every six months.

(7) Respiratory protection.
(a) General. For employees who use respirators required by this

section, the employer must provide each employee an appropriate respi-
rator that complies with the requirements of this section.
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(b) Respirator program. The employer must develop, implement, and
maintain a respiratory protection program as required in chapter
296-842 WAC, Respirators, which covers each employee required by this
chapter to use a respirator. Exception: The requirements in WAC
296-842-13005 that address change out of vapor or gas respirator car-
tridges or canisters.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respirators as

specified in this section and WAC 296-842-13005 in the respirator
rule.

(ii) Provide organic vapor cartridges that have a service life of
at least one hour when employees use air-purifying respirators in vi-
nyl chloride concentrations up to 10 parts per million (ppm).

(iii) Make sure the following respirators, when selected, are
equipped with a canister with a service life of at least four hours
when used in vinyl chloride concentrations up to 25 ppm:

(A) Helmet, hood, or full-facepiece PAPRs
OR
(B) Gas masks with a front- or back-mounted canister.
(d) Where air-purifying respirators are used:
(i) Air-purifying canisters or cartridges must be replaced prior

to the expiration of their service life or the end of the shift in
which they are first used, whichever occurs first, and

(ii) A continuous monitoring and alarm system must be provided
when concentrations of vinyl chloride could reasonably exceed the al-
lowable concentrations for the devices in use. Such system shall be
used to alert employees when vinyl chloride concentrations exceed the
allowable concentrations for the devices in use, and

(iii) Respirators specified for higher concentrations may be used
for lower concentration.

(8) Hazardous operations.
(a) Employees engaged in hazardous operations, including entry of

vessels to clean polyvinyl chloride residue from vessel walls, shall
be provided and required to wear and use;

(i) Respiratory protection in accordance with subsections (3) and
(7) of this section; and

(ii) Protective garments to prevent skin contact with liquid vi-
nyl chloride or with polyvinyl chloride residue from vessel walls. The
protective garments shall be selected for the operation and its possi-
ble exposure conditions.

(b) Protective garments shall be provided clean and dry for each
use.

(c) Emergency situations. A written operational plan for emergen-
cy situations shall be developed for each facility storing, handling,
or otherwise using vinyl chloride as a liquid or compressed gas. Ap-
propriate portions of the plan shall be implemented in the event of an
emergency. The plan shall specifically provide that:

(i) Employees engaged in hazardous operations or correcting sit-
uations of existing hazardous releases shall be equipped as required
in ((subdivisions)) (a) and (b) of this subsection;

(ii) Other employees not so equipped shall evacuate the area and
not return until conditions are controlled by the methods required in
subsection (6) of this section and the emergency is abated.

(9) Training. Each employee engaged in vinyl chloride or polyvin-
yl chloride operations shall be provided training in a program relat-
ing to the hazards of vinyl chloride and precautions for its safe use.

(a) The program shall include:
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(i) The nature of the health hazard from chronic exposure to vi-
nyl chloride including specifically the carcinogenic hazard;

(ii) The specific nature of operations which could result in ex-
posure to vinyl chloride in excess of the permissible limit and neces-
sary protective steps;

(iii) The purpose for, proper use, and limitations of respiratory
protective devices;

(iv) The fire hazard and acute toxicity of vinyl chloride, and
the necessary protective steps;

(v) The purpose for and a description of the monitoring program;
(vi) The purpose for and a description of, the medical surveil-

lance program;
(vii) Emergency procedures:
(A) Specific information to aid the employee in recognition of

conditions which may result in the release of vinyl chloride; and
(B) A review of this standard at the employee's first training

and indoctrination program, and annually thereafter.
(b) All materials relating to the program shall be provided upon

request to the director.
(10) Medical surveillance. A program of medical surveillance

shall be instituted for each employee exposed, without regard to the
use of respirators, to vinyl chloride in excess of the action level.
The program shall provide each such employee with an opportunity for
examinations and tests in accordance with this subsection. All medical
examinations and procedures shall be performed by or under the super-
vision of a licensed physician and shall be provided without cost to
the employee.

(a) At the time of initial assignment, or upon institution of
medical surveillance;

(i) A general physical examination shall be performed with spe-
cific attention to detecting enlargement of liver, spleen or kidneys,
or dysfunction in these organs, and for abnormalities in skin, connec-
tive tissues and the pulmonary system (see Appendix A).

(ii) A medical history shall be taken, including the following
topics:

(A) Alcohol intake,
(B) Past history of hepatitis,
(C) Work history and past exposure to potential hepatotoxic

agents, including drugs and chemicals,
(D) Past history of blood transfusions, and
(E) Past history of hospitalizations.
(iii) A serum specimen shall be obtained and determinations made

of:
(A) Total bilirubin,
(B) Alkaline phosphatase,
(C) Serum glutamic oxalacetic transaminase (SGOT),
(D) Serum glutamic pyruvic transaminase (SGPT), and
(E) Gamma glustamyl transpeptidase.
(b) Examinations provided in accordance with this subdivision

shall be performed at least:
(i) Every six months for each employee who has been employed in

vinyl chloride or polyvinyl chloride manufacturing for ten years or
longer; and

(ii) Annually for all other employees.
(c) Each employee exposed to an emergency shall be afforded ap-

propriate medical surveillance.
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(d) A statement of each employee's suitability for continued ex-
posure to vinyl chloride including use of protective equipment and
respirators, shall be obtained from the examining physician promptly
after any examination. A copy of the physician's statement shall be
provided each employee.

(e) If any employee's health would be materially impaired by con-
tinued exposure, such employee shall be withdrawn from possible con-
tact with vinyl chloride.

(f) Laboratory analyses for all biological specimens included in
medical examinations shall be performed in laboratories licensed under
42 C.F.R. Part 74.

(g) If the examining physician determines that alternative medi-
cal examinations to those required by ((subdivision)) (a) of this sub-
section will provide at least equal assurance of detecting medical
conditions pertinent to the exposure to vinyl chloride, the employer
may accept such alternative examinations as meeting the requirements
of ((subdivision)) (a) of this subsection, if the employer obtains a
statement from the examining physician setting forth the alternative
examinations and the rationale for substitution. This statement shall
be available upon request for examination and copying to authorized
representatives of the director.

(11) Communication of hazards.
(a) Hazard communication – General.
(b) Chemical manufacturers, importers, distributors and employers

shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for vinyl chloride and polyvinyl chloride.

(c) In classifying the hazards of vinyl chloride at least the
following hazards are to be addressed: Cancer; central nervous system
effects; liver effects; blood effects; and flammability.

(d) Employers shall include vinyl chloride in the hazard communi-
cation program established to comply with the HCS, WAC 296-901-140.
Employers shall ensure that each employee has access to labels on con-
tainers of vinyl chloride and to safety data sheets, and is trained in
accordance with the requirements of HCS and subsection (9) of this
section.

(12) Signs ((and labels)).
(a) ((Entrances)) The employers shall post entrances to regulated

areas ((shall be posted)) with legible signs bearing the legend:
((CANCER-SUSPECT AGENT AREA AUTHORIZED PERSONNEL ONLY

(b) Areas containing hazardous operations or where an emergency
currently exists shall be posted with legible signs bearing the leg-
end:))

DANGER
VINYL CHLORIDE

MAY CAUSE CANCER
AUTHORIZED PERSONNEL ONLY

(b) The employer shall post signs at areas containing hazardous
operations or where emergencies currently exist. The signs shall be
legible and bear the legend:

DANGER
VINYL CHLORIDE

MAY CAUSE CANCER
WEAR RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING IN THIS AREA

AUTHORIZED PERSONNEL ONLY
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(c) Prior to June 1, 2016, employers may use the following legend
in lieu of that specified in (a) of this subsection:

CANCER-SUSPECT AGENT IN THIS AREA PROTECTIVE EQUIPMENT REQUIRED AUTHORIZED PERSONNEL ONLY

(((c))) (d) Prior to June 1, 2016, employers may use the follow-
ing legend in lieu of that specified in (b) of this subsection:

CANCER-SUSPECT AGENT IN THIS AREA

PROTECTIVE EQUIPMENT REQUIRED

AUTHORIZED PERSONNEL ONLY

(13) Labels.
(a) In addition to the other requirements in this section, the

employer shall ensure that labels for containers of polyvinyl chloride
resin waste from reactors or other waste contaminated with vinyl
chloride ((shall be legibly labeled)) are legible and include the fol-
lowing information:

CONTAMINATED WITH VINYL CHLORIDE ((CANCER-SUSPECT AGENT)) MAY CAUSE CANCER

 (((d))) (b) Prior to June 1, 2015, employers may include the
following information on labels of containers of polyvinyl chloride
resin waste from reactors or other waste contaminated with vinyl
chloride in lieu of the labeling requirements in (a) of this subsec-
tion:

CONTAMINATED WITH VINYL CHLORIDE
CANCER-SUSPECT AGENT

(c) Prior to June 1, 2015, employers may include the following
information for containers of polyvinyl chloride ((shall be legibly
labeled)) in lieu of the labeling requirements in subsection (11)(b)
of this section:

POLYVINYL CHLORIDE (OR TRADE NAME) CONTAINS VINYL CHLORIDE VINYL CHLORIDE IS A CANCER-SUSPECT AGENT

 (((e))) (d) Containers of vinyl chloride shall be legibly la-
beled either:

(i) Prior to June 1, 2015, employers may include either the fol-
lowing information in either subsection (13)(d)(i) or (ii) of this
section on containers of vinyl chloride in lieu of the labeling re-
quirements in subsection (11)(b) of this section:

VINYL CHLORIDE EXTREMELY FLAMMABLE GAS UNDER PRESSURE CANCER-SUSPECT AGENT

(or)
(((f))) (ii) In accordance with 49 C.F.R. Parts ((173, Subpart

H)) 170-189, with the additional legend((s)) applied near the label or
placard:

CANCER-SUSPECT AGENT

((Applied near the label or placard.
(g))) (e) No statement shall appear on or near any required sign,

label, or instruction which contradicts or detracts from the effect of
any required warning, information, or instruction.

(((12))) (14) Records.
(a) All records maintained in accordance with this section shall

include the name and Social Security number of each employee where
relevant.
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(b) Records of required monitoring and measuring and medical re-
cords shall be provided upon request to employees, designated repre-
sentatives, and the director in accordance with chapter 296-802 WAC.
These records shall be provided upon request to the director. Author-
ized personnel rosters shall also be provided upon request to the di-
rector.

(i) Monitoring and measuring records shall:
(A) State the date of such monitoring and measuring and the con-

centrations determined and identify the instruments and methods used;
(B) Include any additional information necessary to determine in-

dividual employee exposures where such exposures are determined by
means other than individual monitoring of employees; and

(C) Be maintained for not less than 30 years.
(ii) Medical records shall be maintained for the duration of the

employment of each employee plus 20 years, or 30 years, whichever is
longer.

(c) The employer shall comply with any additional requirements
set forth in chapter 296-802 WAC.

(d) Employees or their designated representatives shall be provi-
ded access to examine and copy records of required monitoring and
measuring.

(e) Former employees shall be provided access to examine and copy
required monitoring and measuring records reflecting their own expo-
sures.

(f) Upon written request of any employee, a copy of the medical
record of that employee shall be furnished to any physician designated
by the employee.

(((13))) (15) Reports.
(a) Not later than 1 month after the establishment of a regulated

area, the following information shall be reported to the director. Any
changes to such information shall be reported within fifteen days.

(i) The address and location of each establishment which has one
or more regulated areas; and

(ii) The number of employees in each regulated area during normal
operations, including maintenance.

(b) Emergencies and the facts obtainable at that time, shall be
reported within twenty-four hours to the director. Upon request of the
director, the employer shall submit additional information in writing
relevant to the nature and extent of employee exposures and measures
taken to prevent future emergencies of similar nature.

(c) Within ten working days following any monitoring and measur-
ing which discloses that any employee has been exposed, without regard
to the use of respirators, in excess of the permissible exposure lim-
it, each such employee shall be notified in writing of the results of
the exposure measurement and the steps being taken to reduce the expo-
sure to within the permissible exposure limit.

(((14))) (16) Appendix A supplementary medical information.
When required tests under subsection (10)(a) of this section show

abnormalities, the tests should be repeated as soon as practicable,
preferably within three to four weeks. If tests remain abnormal, con-
sideration should be given to withdrawal of the employee from contact
with vinyl chloride, while a more comprehensive examination is made.

Additional tests which may be useful:
(a) For kidney dysfunction: Urine examination for albumin, red

blood cells, and exfoliative abnormal cells.
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(b) Pulmonary system: Forced vital capacity, forced expiratory
volume at one second, and chest roentgenogram (posterior-anterior, 14
x 17 inches).

(c) Additional serum tests: Lactic acid dehydrogenase, lactic
acid dehydrogenase isoenzyme, protein determination, and protein elec-
trophoresis.

(d) For a more comprehensive examination on repeated abnormal se-
rum tests: Hepatitis B antigen, and liver scanning.

AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07336 Acrylonitrile. (1) Scope and application.
(a) This section applies to all occupational exposure to acrylo-

nitrile (AN), Chemical Abstracts Service Registry No. 000107131, ex-
cept as provided in (b) and (c) of this subsection.

(b) This section does not apply to exposures which result solely
from the processing, use, and handling of the following materials:

(i) ABS resins, SAN resins, nitrile barrier resins, solid nitrile
elastomers, and acrylic and modacrylic fibers, when these listed mate-
rials are in the form of finished polymers, and products fabricated
from such finished polymers;

(ii) Materials made from and/or containing AN for which objective
data is reasonably relied upon to demonstrate that the material is not
capable of releasing AN in airborne concentrations in excess of 1 ppm
as an eight-hour time-weighted average, under the expected conditions
of processing, use, and handling which will cause the greatest possi-
ble release; and

(iii) Solid materials made from and/or containing AN which will
not be heated above 170°F during handling, use, or processing.

(c) An employer relying upon exemption under (1)(b)(ii) shall
maintain records of the objective data supporting that exemption, and
of the basis of the employer's reliance on the data as provided in
subsection (17) of this section.

(2) Definitions, as applicable to this section:
(a) "Acrylonitrile" or "AN" - Acrylonitrile monomer, chemical

formula CH2=CHCN.
(b) "Action level" - A concentration of AN of 1 ppm as an eight-

hour time-weighted average.
(c) "Authorized person" - Any person specifically authorized by

the employer whose duties require the person to enter a regulated
area, or any person entering such an area as a designated representa-
tive of employees for the purpose of exercising the opportunity to ob-
serve monitoring procedures under subsection (18) of this section.

(d) "Decontamination" means treatment of materials and surfaces
by water washdown, ventilation, or other means, to assure that the ma-
terials will not expose employees to airborne concentrations of AN
above 1 ppm as an eight-hour time-weighted average.

(e) "Director" - The director of labor and industries, or his au-
thorized representative.

(f) "Emergency" - Any occurrence such as, but not limited to,
equipment failure, rupture of containers, or failure of control equip-
ment, which is likely to, or does, result in unexpected exposure to AN
in excess of the ceiling limit.
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(g) "Liquid AN" means AN monomer in liquid form, and liquid or
semiliquid polymer intermediates, including slurries, suspensions,
emulsions, and solutions, produced during the polymerization of AN.

(h) "Polyacrylonitrile" or "PAN" - Polyacrylonitrile homopolymers
or copolymers, except for materials as exempted under subsection (1)
(b) of this section.

(3) Permissible exposure limits.
(a) Inhalation.
(i) Time-weighted average limit (TWA). The employer shall assure

that no employee is exposed to an airborne concentration of acryloni-
trile in excess of two parts acrylonitrile per million parts of air (2
ppm), as an eight-hour time-weighted average.

(ii) Ceiling limit. The employer shall assure that no employee is
exposed to an airborne concentration of acrylonitrile in excess of 10
ppm as averaged over any fifteen-minute period during the working day.

(b) Dermal and eye exposure. The employer shall assure that no
employee is exposed to skin contact or eye contact with liquid AN or
PAN.

(4) Notification of use and emergencies.
(a) Use. Within ten days of the effective date of this standard,

or within fifteen days following the introduction of AN into the work-
place, every employer shall report, unless he has done so pursuant to
the emergency temporary standard, the following information to the di-
rector for each such workplace:

(i) The address and location of each workplace in which AN is
present;

(ii) A brief description of each process of operation which may
result in employee exposure to AN;

(iii) The number of employees engaged in each process or opera-
tion who may be exposed to AN and an estimate of the frequency and de-
gree of exposure that occurs; and

(iv) A brief description of the employer's safety and health pro-
gram as it relates to limitation of employee exposure to AN. Whenever
there has been a significant change in the information required by
this subsection, the employer shall promptly amend such information
previously provided to the director.

(b) Emergencies and remedial action. Emergencies, and the facts
obtainable at that time, shall be reported within twenty-four hours of
the initial occurrence to the director. Upon request of the director,
the employer shall submit additional information in writing relevant
to the nature and extent of employee exposures and measures taken to
prevent future emergencies of a similar nature.

(5) Exposure monitoring.
(a) General.
(i) Determinations of airborne exposure levels shall be made from

air samples that are representative of each employee's exposure to AN
over an eight-hour period.

(ii) For the purposes of this section, employee exposure is that
which would occur if the employee were not using a respirator.

(b) Initial monitoring. Each employer who has a place of employ-
ment in which AN is present shall monitor each such workplace and work
operation to accurately determine the airborne concentrations of AN to
which employees may be exposed. Such monitoring may be done on a rep-
resentative basis, provided that the employer can demonstrate that the
determinations are representative of employee exposures.

(c) Frequency.
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(i) If the monitoring required by this section reveals employee
exposure to be below the action level, the employer may discontinue
monitoring for that employee. The employer shall continue these quar-
terly measurements until at least two consecutive measurements taken
at least seven days apart, are below the action level, and thereafter
the employer may discontinue monitoring for that employee.

(ii) If the monitoring required by this section reveals employee
exposure to be at or above the action level but below the permissible
exposure limits, the employer shall repeat such monitoring for each
such employee at least quarterly.

(iii) If the monitoring required by this section reveals employee
exposure to be in excess of the permissible exposure limits, the em-
ployer shall repeat these determinations for each such employee at
least monthly. The employer shall continue these monthly measurements
until at least two consecutive measurements, taken at least seven days
apart, are below the permissible exposure limits, and thereafter the
employer shall monitor at least quarterly.

(d) Additional monitoring. Whenever there has been a production,
process, control or personnel change which may result in new or addi-
tional exposure to AN, or whenever the employer has any other reason
to suspect a change which may result in new or additional exposures to
AN, additional monitoring which complies with this subsection shall be
conducted.

(e) Employee notification.
(i) Within five working days after the receipt of monitoring re-

sults, the employer shall notify each employee in writing of the re-
sults which represent that employee's exposure.

(ii) Whenever the results indicate that the representative em-
ployee exposure exceeds the permissible exposure limits, the employer
shall include in the written notice a statement that the permissible
exposure limits were exceeded and a description of the corrective ac-
tion being taken to reduce exposure to or below the permissible expo-
sure limits.

(f) Accuracy of measurement. The method of measurement of employ-
ee exposures shall be accurate, to a confidence level of ninety-five
percent, to within plus or minus twenty-five percent for concentra-
tions of AN at or above the permissible exposure limits, and plus or
minus thirty-five percent for concentrations of AN between the action
level and the permissible exposure limits.

(g) Weekly survey of operations involving liquid AN. In addition
to monitoring of employee exposures to AN as otherwise required by
this subsection, the employer shall survey areas of operations involv-
ing liquid AN at least weekly to detect points where AN liquid or va-
por are being released into the workplace. The survey shall employ an
infra-red gas analyzer calibrated for AN, a multipoint gas chromato-
graphic monitor, or comparable system for detection of AN. A listing
of levels detected and areas of AN release, as determined from the
survey, shall be posted prominently in the workplace, and shall remain
posted until the next survey is completed.

(6) Regulated areas.
(a) The employer shall establish regulated areas where AN concen-

trations are in excess of the permissible exposure limits.
(b) Regulated areas shall be demarcated and segregated from the

rest of the workplace, in any manner that minimizes the number of per-
sons who will be exposed to AN.
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(c) Access to regulated areas shall be limited to authorized per-
sons or to persons otherwise authorized by the act or regulations is-
sued pursuant thereto.

(d) The employer shall assure that in the regulated area, food or
beverages are not present or consumed, smoking products are not
present or used, and cosmetics are not applied, (except that these ac-
tivities may be conducted in the lunchrooms, change rooms and showers
required under subsection (13)(a) through (c) of this section.

(7) Methods of compliance.
(a) Engineering and work practice controls.
(i) The employer shall institute engineering or work practice

controls to reduce and maintain employee 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 engineering and work practice controls which
can be instituted are not sufficient to reduce employee exposures to
or below the permissible exposure limits, the employer shall nonethe-
less use them to reduce exposures to the lowest levels achievable by
these controls and shall supplement them by the use of respiratory
protection which complies with the requirements of subsection (8) of
this section.

(b) Compliance program.
(i) The employer shall establish and implement a written program

to reduce employee exposures to or below the permissible exposure lim-
its solely by means of engineering and work practice controls, as re-
quired by subsection (7)(a) of this section.

(ii) Written plans for these compliance programs shall include at
least the following:

(A) A description of each operation or process resulting in em-
ployee exposure to AN above the permissible exposure limits;

(B) Engineering plans and other studies used to determine the
controls for each process;

(C) A report of the technology considered in meeting the permis-
sible exposure limits;

(D) A detailed schedule for the implementation of engineering or
work practice controls; and

(E) Other relevant information.
(iii) The employer shall complete the steps set forth in the com-

pliance program by the dates in the schedule.
(iv) Written plans for such a program shall be submitted upon re-

quest to the director, and shall be available at the worksite for ex-
amination and copying by the director, or any affected employee or
representative.

(v) The plans required by this subsection shall be revised and
updated at least every six months to reflect the current status of the
program.

(8) Respiratory protection.
(a) General. For employees who use respirators required by this

section, the employer must provide each employee an appropriate respi-
rator that complies with the requirements of this subsection. Respira-
tors must be used during:

(i) Periods necessary to install or implement feasible engineer-
ing and work-practice controls;

(ii) Work operations, such as maintenance and repair activities
or reactor cleaning, for which the employer establishes that engineer-
ing and work-practice controls are not feasible;
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(iii) Work operations for which feasible engineering and work-
practice controls are not yet sufficient to reduce employee exposure
to or below the permissible exposure limits;

(iv) In emergencies.
(b) Respirator program.
Employers must develop, implement and maintain a respiratory pro-

tection program in accordance with chapter 296-842 WAC, Respirators,
which covers each employee required by this chapter to use a respira-
tor.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respirators by

following the requirements in this section and WAC 296-842-13005 in
the respirator rule.

(ii) Provide to employees, for escape, any organic vapor, air-pu-
rifying respirator or any self-contained breathing apparatus (SCBA)
that meets the selection requirements of WAC 296-842-13005 in the res-
pirator rule.

(9) Emergency situations.
(a) Written plans.
(i) A written plan for emergency situations shall be developed

for each workplace where AN is present. Appropriate portions of the
plan shall be implemented in the event of an emergency.

(ii) The plan shall specifically provide that employees engaged
in correcting emergency conditions shall be equipped as required in
subsection (8) of this section until the emergency is abated.

(b) Alerting employees.
(i) Where there is the possibility of employee exposure to AN in

excess of the ceiling limit due to the occurrence of an emergency, a
general alarm shall be installed and maintained to promptly alert em-
ployees of such occurrences.

(ii) Employees not engaged in correcting the emergency shall be
evacuated from the area and shall not be permitted to return until the
emergency is abated.

(10) Protective clothing and equipment.
(a) Provision and use. Where eye or skin contact with liquid AN

or PAN may occur, the employer shall provide at no cost to the employ-
ee, and assure that employees wear, appropriate protective clothing or
other equipment in accordance with WAC 296-800-160 to protect any area
of the body which may come in contact with liquid AN or PAN.

(b) Cleaning and replacement.
(i) The employer shall clean, launder, maintain, or replace pro-

tective clothing and equipment required by this subsection, as needed
to maintain their effectiveness. In addition, the employer shall pro-
vide clean protective clothing and equipment at least weekly to each
affected employee.

(ii) The employer shall assure that impermeable protective cloth-
ing which contacts or is likely to have contacted liquid AN shall be
decontaminated before being removed by the employee.

(iii) The employer shall assure that AN- or PAN-contaminated pro-
tective clothing and equipment is placed and stored in closable con-
tainers which prevent dispersion of the AN or PAN outside the contain-
er.

(iv) The employer shall assure that an employee whose nonimperme-
able clothing becomes wetted with liquid AN shall immediately remove
that clothing and proceed to shower. The clothing shall be decontami-
nated before it is removed from the regulated area.
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(v) The employer shall assure that no employee removes AN- or
PAN-contaminated protective equipment or clothing from the change
room, except for those employees authorized to do so for the purpose
of laundering, maintenance, or disposal.

(vi) The employer shall inform any person who launders or cleans
AN- or PAN-contaminated protective clothing or equipment of the poten-
tially harmful effects of exposure to AN.

(vii) The employer shall assure that containers of contaminated
protective clothing and equipment which are to be removed from the
workplace for any reason are labeled in accordance with subsection
(16)(c)(ii) of this section, and that such labels remain affixed when
such containers leave the employer's workplace.

(11) Housekeeping.
(a) All surfaces shall be maintained free of accumulations of

liquid AN and of PAN.
(b) For operations involving liquid AN, the employer shall insti-

tute a program for detecting leaks and spills of liquid AN, including
regular visual inspections.

(c) Where spills of liquid AN are detected, the employer shall
assure that surfaces contacted by the liquid AN are decontaminated.
Employees not engaged in decontamination activities shall leave the
area of the spill, and shall not be permitted in the area until decon-
tamination is completed.

(d) Liquids. Where AN is present in a liquid form, or as a resul-
tant vapor, all containers or vessels containing AN shall be enclosed
to the maximum extent feasible and tightly covered when not in use,
with adequate provision made to avoid any resulting potential explo-
sion hazard.

(e) Surfaces.
(i) Dry sweeping and the use of compressed air for the cleaning

of floors and other surfaces where AN and PAN are found is prohibited.
(ii) Where vacuuming methods are selected, either portable units

or a permanent system may be used.
(A) If a portable unit is selected, the exhaust shall be attached

to the general workplace exhaust ventilation system or collected with-
in the vacuum unit, equipped with high efficiency filters or other ap-
propriate means of contaminant removal, so that AN is not reintroduced
into the workplace air; and

(B) Portable vacuum units used to collect AN may not be used for
other cleaning purposes and shall be labeled as prescribed by subsec-
tion (16)(c)(ii) of this section.

(iii) Cleaning of floors and other contaminated surfaces may not
be performed by washing down with a hose, unless a fine spray has
first been laid down.

(12) Waste disposal. AN and PAN waste, scrap, debris, bags, con-
tainers or equipment, shall be disposed of in sealed bags or other
closed containers which prevent dispersion of AN outside the contain-
er, and labeled as prescribed in subsection (16)(c)(ii) of this sec-
tion.

(13) Hygiene facilities and practices. Where employees are ex-
posed to airborne concentrations of AN above the permissible exposure
limits, or where employees are required to wear protective clothing or
equipment pursuant to subsection (11) of this section, or where other-
wise found to be appropriate, the facilities required by WAC
296-800-230 shall be provided by the employer for the use of those em-
ployees, and the employer shall assure that the employees use the fa-
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cilities provided. In addition, the following facilities or require-
ments are mandated.

(a) Change rooms. The employer shall provide clean change rooms
in accordance with WAC 296-800-230.

(b) Showers.
(i) The employer shall provide shower facilities in accordance

with WAC 296-800-230.
(ii) In addition, the employer shall also assure that employees

exposed to liquid AN and PAN shower at the end of the work shift.
(iii) 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.

(c) Lunchrooms.
(i) Whenever food or beverages are consumed in the workplace, the

employer shall provide lunchroom facilities which have a temperature
controlled, positive pressure, filtered air supply, and which are
readily accessible to employees exposed to AN above the permissible
exposure limits.

(ii) In addition, the employer shall also assure that employees
exposed to AN above the permissible exposure limits wash their hands
and face prior to eating.

(14) Medical surveillance.
(a) General.
(i) The employer shall institute a program of medical surveil-

lance for each employee who is or will be exposed to AN above the ac-
tion level. The employer shall provide each such employee with an op-
portunity for medical examinations and tests in accordance with this
subsection.

(ii) The employer shall assure that all medical examinations and
procedures are performed by or under the supervision of a licensed
physician, and shall be provided without cost to the employee.

(b) Initial examinations. At the time of initial assignment, or
upon institution of the medical surveillance program, the employer
shall provide each affected employee an opportunity for a medical ex-
amination, including at least the following elements:

(i) A work history and medical history with special attention to
skin, respiratory, and gastrointestinal systems, and those nonspecific
symptoms, such as headache, nausea, vomiting, dizziness, weakness, or
other central nervous system dysfunctions that may be associated with
acute or chronic exposure to AN.

(ii) A physical examination giving particular attention to cen-
tral nervous system, gastrointestinal system, respiratory system, skin
and thyroid.

(iii) A 14" x 17" posteroanterior chest X ray.
(iv) Further tests of the intestinal tract, including fecal oc-

cult blood screening, and proctosigmoidoscopy, for all workers forty
years of age or older, and for any other affected employees for whom,
in the opinion of the physician, such testing is appropriate.

(c) Periodic examinations.
(i) The employer shall provide examinations specified in this

subsection at least annually for all employees specified in subsection
(14)(a) of this section.

(ii) If an employee has not had the examinations prescribed in
subsection (14)(b) of this section within six months of termination of
employment, the employer shall make such examination available to the
employee upon such termination.
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(d) Additional examinations. If the employee for any reason de-
velops signs or symptoms commonly associated with exposure to AN, the
employer shall provide appropriate examination and emergency medical
treatment.

(e) Information provided to the physician. The employer shall
provide the following information to the examining physician:

(i) A copy of this standard and its appendices;
(ii) A description of the affected employee's duties as they re-

late to the employee's exposure;
(iii) The employee's representative exposure level;
(iv) The employee's anticipated or estimated exposure level (for

preplacement examinations or in cases of exposure due to an emergen-
cy);

(v) A description of any personal protective equipment used or to
be used; and

(vi) Information from previous medical examinations of the affec-
ted employee, which is not otherwise available to the examining physi-
cian.

(f) Physician's written opinion.
(i) The employer shall obtain a written opinion from the examin-

ing physician which shall include:
(A) The results of the medical examination and test performed;
(B) The physician's opinion as to whether the employee has any

detected medical condition which would place the employee at an in-
creased risk of material impairment of the employee's health from ex-
posure to AN;

(C) Any recommended limitations upon the employee's exposure to
AN or upon the use of protective clothing and equipment such as respi-
rators; and

(D) A statement that the employee has been informed by the physi-
cian of the results of the medical examination and any medical condi-
tions which require further examination or treatment.

(ii) The employer shall instruct the physician not to reveal in
the written opinion specific findings or diagnoses unrelated to occu-
pational exposure to AN.

(iii) The employer shall provide a copy of the written opinion to
the affected employee.

(15) Employee information and training.
(a) Training program.
(i) The employer shall train each employee exposed to AN above

the action level, each employee whose exposures are maintained below
the action level by engineering and work practice controls, and each
employee subject to potential skin or eye contact with liquid AN in
accordance with the requirements of this section. The employer shall
institute a training program and ensure employee participation in the
training program.

(ii) The training program shall be provided at the time of ini-
tial assignment, or upon institution 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 in Appendices A, B and C;
(B) The quantity, location, manner of use, release or storage of

AN and the specific nature of operations which could result in expo-
sure to AN, as well as any necessary protective steps;

(C) The purpose, proper use, and limitations of respirators and
protective clothing;
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(D) The purpose and a description of the medical surveillance
program required by subsection (14) of this section;

(E) The emergency procedures developed, as required by subsection
(9) of this section; and

(F) The engineering and work practice controls, their function
and the employee's relationship thereto; and

(G) A review of this standard.
(b) Access to training materials.
(i) The employer shall make a copy of this standard and its ap-

pendices readily available to all affected employees.
(ii) The employer shall provide, upon request, all materials re-

lating to the employee information and training program to the direc-
tor.

(16) ((Signs and labels.)) Communication of hazards.
(a) Hazard communication - General.
(i) Chemical manufacturers, importers, distributors and employers

shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for AN and AN-based materials not exempted
under subsection (1)(b) of this section.

(ii) In classifying the hazards of AN and AN-based materials at
least the following hazards are to be addressed: Cancer; central nerv-
ous system effects; liver effects; skin sensitization; skin, respira-
tory, and eye irritation; acute toxicity effects; and flammability.

(iii) Employers shall include AN and AN-based materials in the
hazard communication program established to comply with the HCS, WAC
296-901-140. Employers shall ensure that each employee has access to
labels on containers of AN and AN-based materials and to safety data
sheets, and is trained in accordance with the requirements of HCS and
subsection (15) of this section.

(iv) The employer may use labels or signs required by other stat-
utes, regulations, or ordinances in addition to, or in combination
with, signs and labels required by this subsection.

(((ii))) (v) The employer shall ((assure)) ensure that no state-
ment appears on or near any sign or label, required by this subsec-
tion, ((which)) that contradicts or detracts from ((such effects of))
the required sign or label.

(b) Signs.
(i) The employer shall post signs to clearly indicate all work-

places where AN concentrations exceed the permissible exposure limits.
The signs shall bear the following legend:

DANGER
ACRYLONITRILE (AN)

MAY CAUSE CANCER ((HAZARD))
RESPIRATORY PROTECTION MAY BE REQUIRED IN THIS AREA

AUTHORIZED PERSONNEL ONLY
((RESPIRATORS REQUIRED))

(ii) The employer shall ((assure)) ensure that signs required by
(b) of this subsection are illuminated and cleaned as necessary so
that the legend is readily visible.

(iii) Prior to June 1, 2016, employers may use the following leg-
end in lieu of that specified in (b)(i) of this subsection:

DANGER
ACRYLONITRILE (AN)

CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS MAY BE REQUIRED
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(c) Labels.
(i) The employer shall ((assure)) ensure that precautionary la-

bels are in compliance with (a)(i) of this subsection and are affixed
to all containers of liquid AN((, and to containers of PAN and prod-
ucts fabricated from PAN, except for those materials for which objec-
tive data is provided as to the conditions specified in)) and AN-based
materials not exempted under subsection (1)(b) of this section. The
employer shall ((assure)) ensure that the labels remain affixed when
the ((AN or PAN)) materials are sold, distributed or otherwise leave
the employer's workplace.

(ii) ((The)) Prior to June 1, 2015, employers ((shall assure
that)) may include the following information on precautionary labels
required by this subsection ((are readily visible and legible. The la-
bels shall bear the following legend)) in lieu of the labeling re-
quirements in (b)(i) of this subsection:

DANGER
CONTAINS ACRYLONITRILE (AN)

CANCER HAZARD
(iii) The employer shall ensure that the precautionary labels re-

quired by (c) of this subsection are readily visible and legible.
(17) Recordkeeping.
(a) Objective data for exempted operations.
(i) Where the processing, use, and handling of products fabrica-

ted from PAN are exempted pursuant to subsection (1)(b) of this sec-
tion, the employer shall establish and maintain an accurate record of
objective data reasonably relied upon in support of the exemption.

(ii) This record shall include the following information:
(A) The relevant condition in subsection (1)(b) upon which exemp-

tion is based;
(B) The source of the objective data;
(C) The testing protocol, results of testing, and/or analysis of

the material for the release of AN;
(D) A description of the operation exempted and how the data sup-

ports the exemption; and
(E) Other data relevant to the operations, materials, and pro-

cessing covered by the exemption.
(iii) The employer shall maintain this record for the duration of

the employer's reliance upon such objective data.
(b) Exposure monitoring.
(i) The employer shall establish and maintain an accurate record

of all monitoring required by subsection (5) of this section.
(ii) This record shall include:
(A) The dates, number, duration, and results of each of the sam-

ples 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 accu-
racy and precision requirements of subsection (5)(f) of this section;

(C) Type of respiratory protective devices worn, if any; and
(D) Name, Social Security number and job classification of the

employee monitored and of all other employees whose exposure the meas-
urement is intended to represent.

(iii) The employer shall maintain this record for at least 40
years or the duration of employment plus 20 years, whichever is lon-
ger.
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(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee subject to medical surveillance as required by sub-
section (14) of this section.

(ii) This record shall include:
(A) A copy of the physicians' written opinions;
(B) Any employee medical complaints related to exposure to AN;
(C) A copy of the information provided to the physician as re-

quired by subsection (14)(f) of this section; and
(D) A copy of the employee's medical and work history.
(iii) The employer shall assure that this record be maintained

for at least forty years or for the duration of employment plus twenty
years, whichever is longer.

(d) Availability.
(i) The employer shall assure that all records required to be

maintained by this section be made available upon request to the di-
rector for examination and copying.

(ii) Records required by ((subdivisions)) (a) through (c) of this
subsection shall be provided upon request to employees, designated
representatives, and the assistant director in accordance with chapter
296-802 WAC. Records required by ((subdivision)) (a) of this ((sec-
tion)) subsection shall be provided in the same manner as exposure
monitoring records.

(iii) The employer shall assure that employee medical records re-
quired to be maintained by this section, be made available, upon re-
quest, for examination and copying, to the affected employee or former
employee, or to a physician designated by the affected employee, for-
mer employee, or designated representative.

(e) Transfer of records.
(i) Whenever the employer ceases to do business, the successor

employer shall receive and retain all records required to be main-
tained by this section.

(ii) The employer shall also comply with any additional require-
ments involving transfer of records set forth in WAC 296-802-60005.

(18) Observation of monitoring.
(a) Employee observation. The employer shall provide affected em-

ployees, or their designated representatives, an opportunity to ob-
serve any monitoring of employee exposure to AN conducted pursuant to
subsection (5) of this section.

(b) Observation procedures.
(i) Whenever observation of the monitoring of employee exposure

to AN requires entry into an area where the use of protective clothing
or equipment is required, the employer shall provide the observer with
personal protective clothing or equipment required to be worn by em-
ployees working in the area, assure the use of such clothing and
equipment, and require the observer to comply with all other applica-
ble safety and health procedures.

(ii) Without interfering with the monitoring, observers shall be
entitled:

(A) To receive an explanation of the measurement procedures;
(B) To observe all steps related to the measurement of airborne

concentrations of AN performed at the place of exposure; and
(C) To record the results obtained.
(19) Appendices. The information contained in the appendices is

not intended, by itself, to create any additional obligation not oth-
erwise imposed, or to detract from any obligation.
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AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07342 1,2-Dibromo-3-chloropropane. (1) Scope and ap-
plication.

(a) This section applies to occupational exposure to 1,2-dibro-
mo-3-chloropropane (DBCP).

(b) This section does not apply to:
(i) Exposure to DBCP which results solely from the application

and use of DBCP as a pesticide; or
(ii) The storage, transportation, distribution or sale of DBCP in

intact containers sealed in such a manner as to prevent exposure to
DBCP vapors or liquids, except for the requirements of subsections
(11), (16), and (17) of this section.

(2) Definitions applicable to this section:
(a) "Authorized person" - Any person specifically authorized by

the employer and whose duties require the person to be present in
areas where DBCP is present; and any person entering this area as a
designated representative of employees exercising an opportunity to
observe employee exposure monitoring.

(b) "DBCP" - 1,2-dibromo-3-chloropropane, Chemical Abstracts
Service Registry Number 96-12-8, and includes all forms of DBCP.

(c) "Director" - The director of labor and industries, or his au-
thorized representative.

(d) "Emergency" - Any occurrence such as, but not limited to
equipment failure, rupture of containers, or failure of control equip-
ment which may, or does, result in unexpected release of DBCP.

(3) Permissible exposure limits.
(a) Inhalation.
(i) Time-weighted average limit (TWA). The employer shall assure

that no employee is exposed to an airborne concentration in excess of
one part DBCP per billion part of air (ppb) as an eight-hour time-
weighted average.

(ii) Ceiling limit. The employer shall assure that no employee is
exposed to an airborne concentration in excess of five parts DBCP per
billion parts of air (ppb) as averaged over any fifteen minutes during
the working day.

(b) Dermal and eye exposure. The employer shall assure that no
employee is exposed to eye or skin contact with DBCP.

(4) Notification of use. Within ten days of the effective date of
this section or within ten days following the introduction of DBCP in-
to the workplace, every employer who has a workplace where DBCP is
present shall report the following information to the director for
each such workplace:

(a) The address and location of each workplace in which DBCP is
present;

(b) A brief description of each process or operation which may
result in employee exposure to DBCP;

(c) The number of employees engaged in each process or operation
who may be exposed to DBCP and an estimate of the frequency and degree
of exposure that occurs;

(d) A brief description of the employer's safety and health pro-
gram as it relates to limitation of employee exposure to DBCP.

(5) Regulated areas. The employer shall establish, within each
place of employment, regulated areas wherever DBCP concentrations are
in excess of the permissible exposure limit.
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(a) The employer shall limit access to regulated areas to author-
ized persons.

(b) All employees entering or working in a regulated area shall
wear respiratory protection in accordance with Table I.

(6) Exposure monitoring.
(a) General. Determinations of airborne exposure levels shall be

made from air samples that are representative of each employee's expo-
sure to DBCP over an eight-hour period. (For the purposes of this sec-
tion, employee exposure is that exposure which would occur if the em-
ployee were not using a respirator.)

(b) Initial. Each employer who has a place of employment in which
DBCP is present shall monitor each workplace and work operation to ac-
curately determine the airborne concentrations of DBCP to which em-
ployees may be exposed.

(c) Frequency.
(i) If the monitoring required by this section reveals employee

exposures to be below the permissible exposure limits, the employer
shall repeat these determinations at least quarterly.

(ii) If the monitoring required by this section reveals employee
exposure to be in excess of the permissible exposure limits, the em-
ployer shall repeat these determinations for each such employee at
least monthly. The employer shall continue these monthly determina-
tions until at least two consecutive measurements, taken at least sev-
en days apart, are below the permissible exposure limit, thereafter
the employer shall monitor at least quarterly.

(d) Additional. Whenever there has been a production process,
control or personnel change which may result in any new or additional
exposure to DBCP, or whenever the employer has any other reason to
suspect a change which may result in new or additional exposure to
DBCP, additional monitoring which complies with subsection (6) shall
be conducted.

(e) Employee notification.
(i) Within five working days after the receipt of monitoring re-

sults, the employer shall notify each employee in writing of results
which represent the employee's exposure.

(ii) Whenever the results indicate that employee exposure exceeds
the permissible exposure limit, the employer shall include in the
written notice a statement that the permissible exposure limit was ex-
ceeded and a description of the corrective action being taken to re-
duce exposure to or below the permissible exposure limits.

(f) Accuracy of measurement. The method of measurement shall be
accurate, to a confidence level of ninety-five percent, to within plus
or minus twenty-five percent for concentrations of DBCP at or above
the permissible exposure limits.

(7) Methods of compliance.
(a) Priority of compliance methods. The employer shall institute

engineering and work practice controls to reduce and maintain employee
exposures to DBCP at or below the permissible exposure limit, except
to the extent that the employer establishes that such controls are not
feasible. Where feasible engineering and work practice controls are
not sufficient to reduce employee exposures to within the permissible
exposure limit, the employer shall nonetheless use them to reduce ex-
posures to the lowest level achievable by these controls, and shall
supplement them by use of respiratory protection.

(b) Compliance program.
(i) The employer shall establish and implement a written program

to reduce employee exposure to DBCP to or below the permissible expo-
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sure limit solely by means of engineering and work practice controls
as required by this section.

(ii) The written program shall include a detailed schedule for
development and implementation of the engineering and work practice
controls. These plans shall be revised at least every six months to
reflect the current status of the program.

(iii) Written plans for these compliance programs shall be sub-
mitted upon request to the director, and shall be available at the
worksite for examination and copying by the director, and any affected
employee or designated representative of employees.

(iv) The employer shall institute and maintain at least the con-
trols described in his most recent written compliance program.

(8) Respiratory protection.
(a) General. For employees who are required to use respirators

under this section, the employer must provide each employee an appro-
priate respirator that complies with the requirements of this subsec-
tion. Respirators must be used during:

(i) Period necessary to install or implement feasible engineering
and work-practice controls;

(ii) Maintenance and repair activities for which engineering and
work-practice controls are not feasible;

(iii) Work operations for which feasible engineering and work-
practice controls are not yet sufficient to reduce employee exposure
to or below the permissible exposure limit;

(iv) Emergencies.
(b) The employer must establish, implement, and maintain a respi-

ratory protection program as required by chapter 296-842 WAC, Respira-
tors, which covers each employee required by this chapter to use a
respirator.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respirators ac-

cording to this chapter and WAC 296-842-13005 in the respirator rule.
(ii) Provide employees with one of the following respirator op-

tions to use for entry into, or escape from, unknown DBCP concentra-
tions:

(A) A combination respirator that includes a full-facepiece air-
line respirator operated in a pressure-demand or other positive-pres-
sure mode or continuous-flow mode and an auxiliary self-contained
breathing apparatus (SCBA) operated in a pressure-demand or positive-
pressure mode;

OR
(B) A full-facepiece SCBA operated in a pressure-demand or other

positive-pressure mode.
(9) Reserved.
(10) Emergency situations.
(a) Written plans.
(i) A written plan for emergency situations shall be developed

for each workplace in which DBCP is present.
(ii) Appropriate portions of the plan shall be implemented in the

event of an emergency.
(b) Employees engaged in correcting conditions shall be equipped

as required in subsection (11) of this section until the emergency is
abated.

(c) Evacuation. Employees not engaged in correcting the emergency
shall be removed and restricted from the area and normal operations in
the affected area shall not be resumed until the emergency is abated.
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(d) Alerting employees. Where there is a possibility of employee
exposure to DBCP due to the occurrence of an emergency, a general
alarm shall be installed and maintained to promptly alert employees of
such occurrences.

(e) Medical surveillance. For any employee exposed to DBCP in an
emergency situation, the employer shall provide medical surveillance
in accordance with subsection (14) of this section.

(f) Exposure monitoring.
(i) Following an emergency, the employer shall conduct monitoring

which complies with subsection (6) of this section.
(ii) In workplaces not normally subject to periodic monitoring,

the employer may terminate monitoring when two consecutive measure-
ments indicate exposures below the permissible exposure limit.

(11) Protective clothing and equipment.
(a) Provision and use. Where eye or skin contact with liquid or

solid DBCP may occur, employers shall provide at no cost to the em-
ployee, and assure that employees wear impermeable protective clothing
and equipment in accordance with WAC 296-800-160 to protect the area
of the body which may come in contact with DBCP.

(b) Cleaning and replacement.
(i) The employer shall clean, launder, maintain, or replace pro-

tective clothing and equipment required by this subsection to maintain
their effectiveness. In addition, the employer shall provide clean
protective clothing and equipment at least daily to each affected em-
ployee.

(ii) Removal and storage.
(A) The employer shall assure that employees remove DBCP contami-

nated work clothing only in change rooms provided in accordance with
subsection (13) of this section.

(B) The employer shall assure that employees promptly remove any
protective clothing and equipment which becomes contaminated with
DBCP-containing liquids and solids. This clothing shall not be reworn
until the DBCP has been removed from the clothing or equipment.

(C) The employer shall assure that no employee takes DBCP conta-
minated protective devices and work clothing out of the change room,
except those employees authorized to do so for the purpose of launder-
ing, maintenance, or disposal.

(iii) The employer shall assure that DBCP-contaminated protective
work clothing and equipment is placed and stored in closed containers
which prevent dispersion of DBCP outside the container.

(iv) The employer shall inform any person who launders or cleans
DBCP-contaminated protective clothing or equipment of the potentially
harmful effects of exposure to DBCP.

(v) ((The employer shall assure that the)) Containers of DBCP-
contaminated protective devices or work clothing ((and equipment))
which are to be ((removed from)) taken out of change rooms or the
workplace for ((any reason are labeled in accordance with subsection
(16)(c) of this section)) cleaning, maintenance or disposal shall bear
labels with the following information: CONTAMINATED WITH 1,2-Dibromo-3-
chloropropane (DBCP), MAY CAUSE CANCER.

(vi) The employer shall prohibit the removal of DBCP from protec-
tive clothing and equipment by blowing or shaking.

(12) Housekeeping.
(a) Surfaces.
(i) All surfaces shall be maintained free of accumulations of

DBCP.
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(ii) Dry sweeping and the use of air for the cleaning of floors
and other surfaces where DBCP dust or liquids are found is prohibited.

(iii) Where vacuuming methods are selected, either portable units
or a permanent system may be used.

(A) If a portable unit is selected, the exhaust shall be attached
to the general workplace exhaust ventilation system or collected with-
in the vacuum unit, equipped with high efficiency filters or other ap-
propriate means of contaminant removal, so that DBCP is not reintro-
duced into the workplace air; and

(B) Portable vacuum units used to collect DBCP may not be used
for other cleaning purposes and shall be labeled as prescribed by sub-
section (((16)(c))) (11)(b)(v) of this section.

(iv) Cleaning of floors and other contaminated surfaces may not
be performed by washing down with a hose, unless a fine spray has
first been laid down.

(b) Liquids. Where DBCP is present in a liquid form, or as a re-
sultant vapor, all containers or vessels containing DBCP shall be en-
closed to the maximum extent feasible and tightly covered when not in
use.

(c) Waste disposal. DBCP waste, scrap, debris, bags, containers
or equipment, shall be disposed in sealed bags or other closed con-
tainers which prevent dispersion of DBCP outside the container.

(13) Hygiene facilities and practices.
(a) Change rooms. The employer shall provide clean change rooms

equipped with storage facilities for street clothes and separate stor-
age facilities for protective clothing and equipment whenever employ-
ees are required to wear protective clothing and equipment in accord-
ance with subsections (8), (9), and (11) of this section.

(b) Showers.
(i) The employer shall assure that employees working in the regu-

lated area shower at the end of the work shift.
(ii) The employer shall assure that employees whose skin becomes

contaminated with DBCP-containing liquids or solids immediately wash
or shower to remove any DBCP from the skin.

(iii) The employer shall provide shower facilities in accordance
with WAC 296-800-230.

(c) Lunchrooms. The employer shall provide lunchroom facilities
which have a temperature controlled, positive pressure, filtered air
supply, and which are readily accessible to employees working in regu-
lated areas.

(d) Lavatories.
(i) The employer shall assure that employees working in the regu-

lated area remove protective clothing and wash their hands and face
prior to eating.

(ii) The employer shall provide a sufficient number of lavatory
facilities which comply with WAC 296-800-230.

(e) Prohibition of activities in regulated areas. The employer
shall assure that, in regulated areas, food or beverages are not
present or consumed, smoking products and implements are not present
or used, and cosmetics are not present or applied.

(14) Medical surveillance.
(a) General. The employer shall institute a program of medical

surveillance for each employee who is or will be exposed, without re-
gard to the use of respirators, to DBCP. The employer shall provide
each such employee with an opportunity for medical examinations and
tests in accordance with this subsection. All medical examinations and
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procedures shall be performed by or under the supervision of a li-
censed physician, and shall be provided without cost to the employee.

(b) Frequency and content. At the time of initial assignment, an-
nually thereafter, and whenever exposure to DBCP occurs, the employer
shall provide a medical examination for employees who work in regula-
ted areas, which includes at least the following:

(i) A complete medical and occupational history with emphasis on
reproductive history.

(ii) A complete physical examination with emphasis on the genito-
urinary tract, testicle size, and body habitus including the following
tests:

(A) Sperm count;
(B) Complete urinalysis (U/A);
(C) Complete blood count; and
(D) Thyroid profile.
(iii) A serum specimen shall be obtained and the following deter-

minations made by radioimmunoassay techniques utilizing National In-
stitutes of Health (NIH) specific antigen or one of equivalent sensi-
tivity:

(A) Serum multiphasic analysis (SMA 12);
(B) Serum follicle stimulating hormone (FSH);
(C) Serum luteinizing hormone (LH); and
(D) Serum estrogen (females).
(iv) Any other tests deemed appropriate by the examining physi-

cian.
(c) Additional examinations. If the employee for any reason de-

velops signs or symptoms commonly associated with exposure to DBCP,
the employer shall provide the employee with a medical examination
which shall include those elements considered appropriate by the exam-
ining physician.

(d) Information provided to the physician. The employer shall
provide the following information to the examining physician:

(i) A copy of this standard and its appendices;
(ii) A description of the affected employee's duties as they re-

late to the employee's exposure;
(iii) The level of DBCP to which the employee is exposed; and
(iv) A description of any personal protective equipment used or

to be used.
(e) Physician's written opinion.
(i) For each examination under this section, the employer shall

obtain and provide the employee with a written opinion from the exam-
ining physician which shall include:

(A) The results of the medical tests performed;
(B) The physician's opinion as to whether the employee has any

detected medical condition which would place the employee at an in-
creased risk of material impairment of health from exposure to DBCP;

(C) Any recommended limitations upon the employee's exposure to
DBCP or upon the use of protective clothing and equipment such as res-
pirators; and

(D) A statement that the employee was informed by the physician
of the results of the medical examination, and any medical conditions
which require further examination or treatment.

(ii) The employer shall instruct the physician not to reveal in
the written opinion specific findings or diagnoses unrelated to occu-
pational exposure to DBCP.

(iii) The employer shall provide a copy of the written opinion to
the affected employee.
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(f) Emergency situations. If the employee is exposed to DBCP in
an emergency situation, the employer shall provide the employee with a
sperm count test as soon as practicable, or, if the employee is unable
to produce a semen specimen, the hormone tests contained in ((subsec-
tion (14)))(b) of this ((section)) subsection. The employer shall pro-
vide these same tests three months later.

(15) Employee information and training.
(a) Training program.
(i) Within thirty days of the effective date of this standard,

the employer shall institute a training program for all employees who
may be exposed to DBCP and shall assure their participation in such
training program.

(ii) The employer shall assure that each employee is informed of
the following:

(A) The information contained in Appendices A, B and C;
(B) The quantity, location, manner of use, release or storage of

DBCP and the specific nature of operations which could result in expo-
sure to DBCP as well as any necessary protective steps;

(C) The purpose, proper use, limitations, and other training re-
quirements covering respiratory protection as required in chapter
296-62 WAC, Part E;

(D) The purpose and description of the medical surveillance pro-
gram required by subsection (14) of this section; and

(E) A review of this standard.
(b) Access to training materials.
(i) The employer shall make a copy of this standard and its ap-

pendices readily available to all affected employees.
(ii) The employer shall provide, upon request, all materials re-

lating to the employee information and training program to the direc-
tor.

(16) ((Signs and labels.)) Communication of hazards.
(a) Hazard communication - General.
(i) ((The employer may use labels or signs required by other

statutes, regulations, or ordinances in addition to or in combination
with, signs and labels required by this subsection.

(ii))) Chemical manufacturers, importers, distributors and em-
ployers shall comply with all requirements of the Hazard Communication
Standard (HCS), WAC 296-901-140 for DBCP.

(ii) In classifying the hazards of DBCP at least the following
hazards are to be addressed: Cancer; reproductive effects; liver ef-
fects; kidney effects; central nervous system effects; skin, eye and
respiratory tract irritation; and acute toxicity effects.

(iii) Employers shall include DBCP in the hazard communication
program established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
DBCP and to safety data sheets, and is trained in accordance with the
requirements of HCS and subsection (15) of this section.

(iv) The employer may use labels or signs required by other stat-
utes, regulations, or ordinances in addition to or in combination
with, signs and labels required by this subsection.

(v) The employer shall ((assure)) ensure that no statement ap-
pears on or near any sign or label required by this subsection which
contradicts or detracts from the required sign or label.

(b) Signs.
(i) The employer shall post signs to clearly indicate all

((work)) regulated areas ((where DBCP may be present)). These signs
shall bear the legend:
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((DANGER

1,2-Dibromo-3-chloropropane
(Insert appropriate trade or common names)))

DANGER
1,2-Dibromo-3-chloropropane

MAY CAUSE CANCER ((HAZARD))
WEAR RESPIRATORY PROTECTION IN THIS AREA

AUTHORIZED PERSONNEL ONLY

(ii) ((Where airborne concentrations of DBCP exceed the permissi-
ble exposure limits, the signs shall bear the additional legend:))
Prior to June 1, 2016, employers may use the following legend in lieu
of that specified in (b) of this subsection:

DANGER
1,2-Dibromo-3-chloropropane

(Insert appropriate trade or common names)
CANCER HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATOR REQUIRED

(c) Labels.
(i) ((The employer shall assure that precautionary labels are af-

fixed to all containers of DBCP and of products containing DBCP, and
that the labels remain affixed when the DBCP or products containing
DBCP are sold, distributed, or otherwise leave the employer's work-
place.)) Where DBCP or products containing DBCP are sold, distributed
or otherwise leave the employer's workplace bearing appropriate labels
required by EPA under the regulations in 40 C.F.R. Part 162, the la-
bels required by (c) of this subsection need not be affixed.

(ii) The employer shall ((assure)) ensure that the precautionary
labels required by (c) of this subsection are readily visible and
legible. ((The labels shall bear the following legend:))

(iii) Prior to June 1, 2015, employers may include the following
information on containers of DBCP or products containing DBCP, DBCP-
contaminated protective devices or work clothing or DBCP-contaminated
portable vacuums in lieu of the labeling requirements in (11)(b)(v),
(12)(a)(iii)(B) and (a)(i) of this subsection:

DANGER
1,2-Dibromo-3-chloropropane

CANCER HAZARD

(17) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and maintain an accurate record

of all monitoring required by subsection (6) of this section.
(ii) This record shall include:
(A) The dates, number, duration and results of each of the sam-

ples taken, including a description of the sampling procedure used to
determine representative employee exposure;

(B) A description of the sampling and analytical methods used;
(C) Type of respiratory worn, if any; and
(D) Name, Social Security number, and job classification of the

employee monitored and of all other employees whose exposure the meas-
urement is intended to represent.
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(iii) The employer shall maintain this record for at least forty
years or the duration of employment plus twenty years, whichever is
longer.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee subject to medical surveillance required by subsec-
tion (14) of this section.

(ii) This record shall include:
(A) The name and Social Security number of the employee;
(B) A copy of the physician's written opinion;
(C) Any employee medical complaints related to exposure to DBCP;
(D) A copy of the information provided the physician as required

by subsection (14)(c) of this section; and
(E) A copy of the employee's medical and work history.
(iii) The employer shall maintain this record for at least forty

years or the duration of employment plus twenty years, whichever is
longer.

(c) Availability.
(i) The employer shall assure that all records required to be

maintained by this section be made available upon request to the di-
rector for examination and copying.

(ii) Employee exposure monitoring records and employee medical
records required by this subsection shall be provided upon request to
employees' designated representatives and the assistant director in
accordance with chapter 296-802 WAC.

(d) Transfer of records.
(i) If the employer ceases to do business, the successor employer

shall receive and retain all records required to be maintained by this
section for the prescribed period.

(ii) The employer shall also comply with any additional require-
ments involving transfer of records set forth in WAC 296-802-60005.

(18) Observation of monitoring.
(a) Employee observation. The employer shall provide affected em-

ployees, or their designated representatives, an opportunity to ob-
serve any monitoring of employee exposure to DBCP conducted under sub-
section (6) of this section.

(b) Observation procedures.
(i) Whenever observation of the measuring or monitoring of em-

ployee exposure to DBCP requires entry into an area where the use of
protective clothing or equipment is required, the employer shall pro-
vide the observer with personal protective clothing or equipment re-
quired to be worn by employees working in the area, assure the use of
such clothing and equipment, and require the observer to comply with
all other applicable safety and health procedures.

(ii) Without interfering with the monitoring or measurement, ob-
servers shall be entitled to:

(A) Receive an explanation of the measurement procedures;
(B) Observe all steps related to the measurement of airborne con-

centrations of DBCP performed at the place of exposure; and
(C) Record the results obtained.
(19) Appendices. The information contained in the appendices is

not intended, by itself, to create any additional obligations not oth-
erwise imposed or to detract from any existing obligation.
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AMENDATORY SECTION (Amending WSR 12-24-071, filed 12/4/12, effective
1/4/13)

WAC 296-62-07460 1,3-Butadiene. (1) Scope and application.
(a) This section applies to all occupational exposures to 1,3-Bu-

tadiene (BD), Chemical Abstracts Service Registry No. 106-99-0, except
as provided in (b) of this subsection.

(b)(i) Except for the recordkeeping provisions in subsection (13)
(a) of this section, this section does not apply to the processing,
use, or handling of products containing BD or to other work operations
and streams in which BD is present where objective data are reasonably
relied upon that demonstrate the work operation or the product or the
group of products or operations to which it belongs may not reasonably
be foreseen to release BD in airborne concentrations at or above the
action level or in excess of the STEL under the expected conditions of
processing, use, or handling that will cause the greatest possible re-
lease or in any plausible accident.

(ii) This section also does not apply to work operations, prod-
ucts or streams where the only exposure to BD is from liquid mixtures
containing 0.1% or less of BD by volume or the vapors released from
such liquids, unless objective data become available that show that
airborne concentrations generated by such mixtures can exceed the ac-
tion level or STEL under reasonably predictable conditions of process-
ing, use or handling that will cause the greatest possible release.

(iii) Except for labeling requirements and requirements for emer-
gency response, this section does not apply to the storage, transpor-
tation, distribution or sale of BD or liquid mixtures in intact con-
tainers or in transportation pipelines sealed in such a manner as to
fully contain BD vapors or liquids.

(c) Where products or processes containing BD are exempted under
(b) of this subsection, the employer shall maintain records of the ob-
jective data supporting that exemption and the basis for the employ-
er's reliance on the data, as provided in subsection (13)(a) of this
section.

(2) Definitions: For the purpose of this section, the following
definitions shall apply:

"Action level" means a concentration of airborne BD of 0.5 ppm
calculated as an 8-hour time-weighted average.

(("Director" means the director of the department of labor and
industries, or authorized representatives.))

"Authorized person" means any person specifically designated by
the employer, whose duties require entrance into a regulated area, or
a person entering such an area as a designated representative of em-
ployees to exercise the right to observe monitoring and measuring pro-
cedures under subsection (4)(h) of this section, or a person designa-
ted under the WISH Act or regulations issued under the WISH Act to en-
ter a regulated area.

"1,3-Butadiene" means an organic compound with chemical formula
CH(2)=CH-CH=CH(2) that has a molecular weight of approximately 54.15
gm/mole.

"Business day" means any Monday through Friday, except those days
designated as federal, state, local or company specific holidays.

"Complete blood count (CBC)" means laboratory tests performed on
whole blood specimens and includes the following: White blood cell
count (WBC), hematocrit (Hct), red blood cell count (RBC), hemoglobin
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(Hgb), differential count of white blood cells, red blood cell mor-
phology, red blood cell indices, and platelet count.

"Day" means any part of a calendar day.
"Director" means the director of the department of labor and in-

dustries, or authorized representatives.
"Emergency situation" means any occurrence such as, but not limi-

ted to, equipment failure, rupture of containers, or failure of con-
trol equipment that may or does result in an uncontrolled significant
release of BD.

"Employee exposure" means exposure of a worker to airborne con-
centrations of BD which would occur if the employee were not using
respiratory protective equipment.

"Objective data" means monitoring data, or mathematical modelling
or calculations based on composition, chemical and physical properties
of a material, stream or product.

"Permissible exposure limits (PELs)" means either the 8-hour
time-weighted average (8-hour TWA) exposure or the short-term exposure
limit (STEL).

"Physician or other licensed health care professional" is an in-
dividual whose legally permitted scope of practice (i.e., license,
registration, or certification) allows him or her to independently
provide or be delegated the responsibility to provide one or more of
the specific health care services required by (k) of this subsection.

"Regulated area" means any area where airborne concentrations of
BD exceed or can reasonably be expected to exceed the 8-hour time-
weighted average (8-hour TWA) exposure of 1 ppm or the short-term ex-
posure limit (STEL) of 5 ppm for 15 minutes.

"This section" means this 1,3-butadiene standard.
(3) Permissible exposure limits (PELs).
(a) Time-weighted average (TWA) limit. The employer shall ensure

that no employee is exposed to an airborne concentration of BD in ex-
cess of one part BD per million parts of air (ppm) measured as an
eight (8)-hour time-weighted average.

(b) Short-term exposure limit (STEL). The employer shall ensure
that no employee is exposed to an airborne concentration of BD in ex-
cess of five parts of BD per million parts of air (5 ppm) as deter-
mined over a sampling period of fifteen minutes.

(4) Exposure monitoring.
(a) General.
(i) Determinations of employee exposure shall be made from

breathing zone air samples that are representative of the 8-hour TWA
and 15-minute short-term exposures of each employee.

(ii) Representative 8-hour TWA employee exposure shall be deter-
mined on the basis of one or more samples representing full-shift ex-
posure for each shift and for each job classification in each work
area.

(iii) Representative 15-minute short-term employee exposures
shall be determined on the basis of one or more samples representing
15-minute exposures associated with operations that are most likely to
produce exposures above the STEL for each shift and for each job clas-
sification in each work area.

(iv) Except for the initial monitoring required under (b) of this
subsection, where the employer can document that exposure levels are
equivalent for similar operations on different work shifts, the em-
ployer need only determine representative employee exposure for that
operation from the shift during which the highest exposure is expec-
ted.
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(b) Initial monitoring.
(i) Each employer who has a workplace or work operation covered

by this section, shall perform initial monitoring to determine accu-
rately the airborne concentrations of BD to which employees may be ex-
posed, or shall rely on objective data pursuant to subsection (1)(b)
(i) of this section to fulfill this requirement. The initial monitor-
ing required under this subitem shall be completed within sixty days
of the introduction of BD into the workplace.

(ii) Where the employer has monitored within two years prior to
the effective date of this section and the monitoring satisfies all
other requirements of this section, the employer may rely on such ear-
lier monitoring results to satisfy the requirements of (b)(i) of this
subsection, provided that the conditions under which the initial moni-
toring was conducted have not changed in a manner that may result in
new or additional exposures.

(c) Periodic monitoring and its frequency.
(i) If the initial monitoring required by (b) of this subsection

reveals employee exposure to be at or above the action level but at or
below both the 8-hour TWA limit and the STEL, the employer shall re-
peat the representative monitoring required by (a) of this subsection
every twelve months.

(ii) If the initial monitoring required by (b) of this subsection
reveals employee exposure to be above the 8-hour TWA limit, the em-
ployer shall repeat the representative monitoring required by (a)(ii)
of this subsection at least every three months until the employer has
collected two samples per quarter (each at least 7 days apart) within
a two-year period, after which such monitoring must occur at least ev-
ery six months.

(iii) If the initial monitoring required by (b) of this subsec-
tion reveals employee exposure to be above the STEL, the employer
shall repeat the representative monitoring required by (a)(iii) of
this subsection at least every three months until the employer has
collected two samples per quarter (each at least 7 days apart) within
a two-year period, after which such monitoring must occur at least ev-
ery six months.

(iv) The employer may alter the monitoring schedule from every
six months to annually for any required representative monitoring for
which two consecutive measurements taken at least 7 days apart indi-
cate that employee exposure has decreased to or below the 8-hour TWA,
but is at or above the action level.

(d) Termination of monitoring.
(i) If the initial monitoring required by (b) of this subsection

reveals employee exposure to be below the action level and at or below
the STEL, the employer may discontinue the monitoring for employees
whose exposures are represented by the initial monitoring.

(ii) If the periodic monitoring required by (c) of this subsec-
tion reveals that employee exposures, as indicated by at least two
consecutive measurements taken at least 7 days apart, are below the
action level and at or below the STEL, the employer may discontinue
the monitoring for those employees who are represented by such moni-
toring.

(e) Additional monitoring.
(i) The employer shall institute the exposure monitoring required

under subsection (4) of this section whenever there has been a change
in the production, process, control equipment, personnel or work prac-
tices that may result in new or additional exposures to BD or when the
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employer has any reason to suspect that a change may result in new or
additional exposures.

(ii) Whenever spills, leaks, ruptures or other breakdowns occur
that may lead to employee exposure above the 8-hour TWA limit or above
the STEL, the employer shall monitor (using leak source, such as di-
rect reading instruments, area or personal monitoring), after the
cleanup of the spill or repair of the leak, rupture or other break-
down, to ensure that exposures have returned to the level that existed
prior to the incident.

(f) Accuracy of monitoring.
Monitoring shall be accurate, at a confidence level of 95 per-

cent, to within plus or minus 25 percent for airborne concentrations
of BD at or above the 1 ppm TWA limit and to within plus or minus 35
percent for airborne concentrations of BD at or above the action level
of 0.5 ppm and below the 1 ppm TWA limit.

(g) Employee notification of monitoring results.
(i) The employer shall, within 5 business days after the receipt

of the results of any monitoring performed under this section, notify
the affected employees of these results in writing either individually
or by posting of results in an appropriate location that is accessible
to affected employees.

(ii) The employer shall, within 15 business days after receipt of
any monitoring performed under this section indicating the 8-hour TWA
or STEL has been exceeded, provide the affected employees, in writing,
with information on the corrective action being taken by the employer
to reduce employee exposure to or below the 8-hour TWA or STEL and the
schedule for completion of this action.

(h) Observation of monitoring.
(i) Employee observation. The employer shall provide affected em-

ployees or their designated representatives an opportunity to observe
any monitoring of employee exposure to BD conducted in accordance with
this section.

(ii) Observation procedures. When observation of the monitoring
of employee exposure to BD requires entry into an area where the use
of protective clothing or equipment is required, the employer shall
provide the observer at no cost with protective clothing and equip-
ment, and shall ensure that the observer uses this equipment and com-
plies with all other applicable safety and health procedures.

(5) Regulated areas.
(a) The employer shall establish a regulated area wherever occu-

pational exposures to airborne concentrations of BD exceed or can rea-
sonably be expected to exceed the permissible exposure limits, either
the 8-hour TWA or the STEL.

(b) Access to regulated areas shall be limited to authorized per-
sons.

(c) Regulated areas shall be demarcated from the rest of the
workplace in any manner that minimizes the number of employees exposed
to BD within the regulated area.

(d) An employer at a multiemployer worksite who establishes a
regulated area shall communicate the access restrictions and locations
of these areas to other employers with work operations at that work-
site whose employees may have access to these areas.

(6) Methods of compliance.
(a) Engineering controls and work practices.
(i) The employer shall institute engineering controls and work

practices to reduce and maintain employee exposure to or below the
PELs, except to the extent that the employer can establish that these
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controls are not feasible or where subsection (8)(a)(i) of this sec-
tion applies.

(ii) Wherever the feasible engineering controls and work practi-
ces which can be instituted are not sufficient to reduce employee ex-
posure to or below the 8-hour TWA or STEL, the employer shall use them
to reduce employee exposure to the lowest levels achievable by these
controls and shall supplement them by the use of respiratory protec-
tion that complies with the requirements of subsection (8) of this
section.

(b) Compliance plan.
(i) Where any exposures are over the PELs, the employer shall es-

tablish and implement a written plan to reduce employee exposure to or
below the PELs primarily by means of engineering and work practice
controls, as required by (a) of this subsection, and by the use of
respiratory protection where required or permitted under this section.
No compliance plan is required if all exposures are under the PELs.

(ii) The written compliance plan shall include a schedule for the
development and implementation of the engineering controls and work
practice controls including periodic leak detection surveys.

(iii) Copies of the compliance plan required in (b) of this sub-
section shall be furnished upon request for examination and copying to
the director, affected employees and designated employee representa-
tives. Such plans shall be reviewed at least every 12 months, and
shall be updated as necessary to reflect significant changes in the
status of the employer's compliance program.

(iv) The employer shall not implement a schedule of employee ro-
tation as a means of compliance with the PELs.

(7) Exposure goal program.
(a) For those operations and job classifications where employee

exposures are greater than the action level, in addition to compliance
with the PELs, the employer shall have an exposure goal program that
is intended to limit employee exposures to below the action level dur-
ing normal operations.

(b) Written plans for the exposure goal program shall be furnish-
ed upon request for examination and copying to the director, affected
employees and designated employee representatives.

(c) Such plans shall be updated as necessary to reflect signifi-
cant changes in the status of the exposure goal program.

(d) Respirator use is not required in the exposure goal program.
(e) The exposure goal program shall include the following items

unless the employer can demonstrate that the item is not feasible,
will have no significant effect in reducing employee exposures, or is
not necessary to achieve exposures below the action level:

(i) A leak prevention, detection, and repair program.
(ii) A program for maintaining the effectiveness of local exhaust

ventilation systems.
(iii) The use of pump exposure control technology such as, but

not limited to, mechanical double-sealed or seal-less pumps.
(iv) Gauging devices designed to limit employee exposure, such as

magnetic gauges on rail cars.
(v) Unloading devices designed to limit employee exposure, such

as a vapor return system.
(vi) A program to maintain BD concentration below the action lev-

el in control rooms by use of engineering controls.
(8) Respiratory protection.
(a) General. For employees who use respirators required by this

section, the employer must provide each employee an appropriate respi-
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rator that complies with the requirements of this subsection. Respira-
tors must be used during:

(i) Periods necessary to install or implement feasible engineer-
ing and work-practice controls;

(ii) Nonroutine work operations that are performed infrequently
and for which exposures are limited in duration;

(iii) Work operations for which feasible engineering controls and
work-practice controls are not yet sufficient to reduce employee expo-
sures to or below the PELs;

(iv) Emergencies.
(b) Respirator program.
(i) The employer must implement a respiratory protection program

as required by chapter 296-842 WAC, except WAC 296-842-13005 and
296-842-14005, which covers each employee required by this section to
use a respirator.

(ii) If air-purifying respirators are used, the employer must re-
place the air-purifying filter elements according to the replacement
schedule set for the class of respirators listed in Table 1 of this
section, and at the beginning of each work shift.

(iii) Instead of using the replacement schedule listed in Table 1
of this section, the employer may replace cartridges or canisters at
90% of their expiration service life, provided the employer:

(A) Demonstrates that employees will be adequately protected by
this procedure;

(B) Uses BD breakthrough data for this purpose that have been de-
rived from tests conducted under worst-case conditions of humidity,
temperature, and air-flow rate through the filter element, and the em-
ployer also describes the data supporting the cartridge- or canister-
change schedule, as well as the basis for using the data in the em-
ployer's respirator program.

(iv) A label must be attached to each filter element to indicate
the date and time it is first installed on the respirator.

(v) If NIOSH approves an end-of-service-life indicator (ESLI) for
an air-purifying filter element, the element may be used until the
ESLI shows no further useful service life or until the element is re-
placed at the beginning of the next work shift, whichever occurs
first.

(vi) Regardless of the air-purifying element used, if an employee
detects the odor of BD, the employer must replace the air-purifying
element immediately.

(c) Respirator selection.
(i) The employer must select appropriate respirators from Table 1

of this section.
Table 1. - Minimum Requirements for Respiratory

Protection for Airborne BD
Concentration of Airborne
BD (ppm) or condition of
use

Minimum required
respirator

Less than or equal to 5
ppm (5 times PEL)

(a) Air-purifying half mask
or full facepiece respirator
equipped with approved
BD or organic vapor car-
tridges or canisters. Car-
tridges or canisters shall be
replaced every 4 hours.
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Concentration of Airborne
BD (ppm) or condition of
use

Minimum required
respirator

Less than or equal to 10
ppm (10 times PEL)

(a) Air-purifying half mask
or full facepiece respirator
equipped with approved
BD or organic vapor car-
tridges or canisters. Car-
tridges or canisters shall be
replaced every 3 hours.

Less than or equal to 25
ppm (25 times PEL)

(a) Air-purifying full face-
piece respirator equipped
with approved BD or or-
ganic vapor cartridges or
canisters. Cartridges or
canisters shall be replaced
every 2 hours.

 (b) Any powered air-puri-
fying respirator equipped
with approved BD or or-
ganic vapor cartridges.
PAPR cartridges shall be
replaced every 2 hours.

 (c) Continuous flow sup-
plied air respirator equip-
ped with a hood or helmet.

Less than or equal to 50
ppm (50 times PEL)

(a) Air-purifying full face-
piece respirator equipped
with approved BD or or-
ganic vapor cartridges or
canisters. Cartridges or
canisters shall be replaced
every 1 hour.

 (b) Powered air purifying
respirator equipped with a
tight-fitting facepiece and
an approved BD or organic
vapor cartridges. PAPR
cartridges shall be replaced
every 1 hour.

Less than or equal to 1,000
ppm (1,000 times PEL)

(a) Supplied air respirator
equipped with a half mask
or full facepiece and oper-
ated in a pressure demand
or other positive pressure
mode.

Greater than 1,000 ppm (a) Self-contained breath-
ing unknown concentra-
tion, or apparatus equipped
with a fire fighting full
facepiece and operated in a
pressure demand or other
positive pressure mode.

 (b) Any supplied air respi-
rator equipped with a full
facepiece and operated in a
pressure demand or other
positive pressure mode in
combination with an auxil-
iary self-contained breath-
ing apparatus operated in a
pressure demand or other
positive pressure mode.
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Concentration of Airborne
BD (ppm) or condition of
use

Minimum required
respirator

Escape from IDLH Condi-
tions

(a) Any positive pressure
self-contained breathing
apparatus with an appro-
priate service life.

 (b) Any air-purifying full
facepiece respirator equip-
ped with a front or back
mounted BD or organic va-
por canister.

Notes: Respirators approved for use in higher concentrations are permitted to be used in lower concentrations. Full facepiece is required when eye
irritation is anticipated.

(ii) Air-purifying respirators must have filter elements certi-
fied by NIOSH for organic vapor or BD.

(iii) When an employee whose job requires the use of a respirator
cannot use a negative-pressure respirator, the employer must provide
the employee with a respirator that has less breathing resistance than
the negative-pressure respirator, such as a powered air-purifying res-
pirator or supplied-air respirator, when the employee is able to use
it and if it provides the employee adequate protection.

(9) Protective clothing and equipment. Where appropriate to pre-
vent eye contact and limit dermal exposure to BD, the employer shall
provide protective clothing and equipment at no cost to the employee
and shall ensure its use. Eye and face protection shall meet the re-
quirements of WAC 296-800-160.

(10) Emergency situations. Written plan. A written plan for emer-
gency situations shall be developed, or an existing plan shall be
modified, to contain the applicable elements specified in WAC
296-24-567, Employee emergency plans and fire prevention plans, and in
WAC 296-62-3112, hazardous waste operations and emergency responses,
for each workplace where there is a possibility of an emergency.

(11) Medical screening and surveillance.
(a) Employees covered. The employer shall institute a medical

screening and surveillance program as specified in this subsection
for:

(i) Each employee with exposure to BD at concentrations at or
above the action level on 30 or more days or for employees who have or
may have exposure to BD at or above the PELs on 10 or more days a
year;

(ii) Employers (including successor owners) shall continue to
provide medical screening and surveillance for employees, even after
transfer to a non-BD exposed job and regardless of when the employee
is transferred, whose work histories suggest exposure to BD:

(A) At or above the PELs on 30 or more days a year for 10 or more
years;

(B) At or above the action level on 60 or more days a year for 10
or more years; or

(C) Above 10 ppm on 30 or more days in any past year; and
(iii) Each employee exposed to BD following an emergency situa-

tion.
(b) Program administration.
(i) The employer shall ensure that the health questionnaire,

physical examination and medical procedures are provided without cost
to the employee, without loss of pay, and at a reasonable time and
place.
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(ii) Physical examinations, health questionnaires, and medical
procedures shall be performed or administered by a physician or other
licensed health care professional.

(iii) Laboratory tests shall be conducted by an accredited labo-
ratory.

(c) Frequency of medical screening activities. The employer shall
make medical screening available on the following schedule:

(i) For each employee covered under (a)(i) and (ii) of this sub-
section, a health questionnaire and complete blood count (CBC) with
differential and platelet count every year, and a physical examination
as specified below:

(A) An initial physical examination that meets the requirements
of this rule, if twelve months or more have elapsed since the last
physical examination conducted as part of a medical screening program
for BD exposure;

(B) Before assumption of duties by the employee in a job with BD
exposure;

(C) Every 3 years after the initial physical examination;
(D) At the discretion of the physician or other licensed health

care professional reviewing the annual health questionnaire and CBC;
(E) At the time of employee reassignment to an area where expo-

sure to BD is below the action level, if the employee's past exposure
history does not meet the criteria of (a)(ii) of this subsection for
continued coverage in the screening and surveillance program, and if
twelve months or more have elapsed since the last physical examina-
tion; and

(F) At termination of employment if twelve months or more have
elapsed since the last physical examination.

(ii) Following an emergency situation, medical screening shall be
conducted as quickly as possible, but not later than 48 hours after
the exposure.

(iii) For each employee who must wear a respirator, physical
ability to perform the work and use the respirator must be determined
as required by chapter 296-842 WAC.

(d) Content of medical screening.
(i) Medical screening for employees covered by (a)(i) and (ii) of

this subsection shall include:
(A) A baseline health questionnaire that includes a comprehensive

occupational and health history and is updated annually. Particular
emphasis shall be placed on the hematopoietic and reticuloendothelial
systems, including exposure to chemicals, in addition to BD, that may
have an adverse effect on these systems, the presence of signs and
symptoms that might be related to disorders of these systems, and any
other information determined by the examining physician or other li-
censed health care professional to be necessary to evaluate whether
the employee is at increased risk of material impairment of health
from BD exposure. Health questionnaires shall consist of the sample
forms in Appendix C to this section, or be equivalent to those sam-
ples;

(B) A complete physical examination, with special emphasis on the
liver, spleen, lymph nodes, and skin;

(C) A CBC; and
(D) Any other test which the examining physician or other li-

censed health care professional deems necessary to evaluate whether
the employee may be at increased risk from exposure to BD.

(ii) Medical screening for employees exposed to BD in an emergen-
cy situation shall focus on the acute effects of BD exposure and at a
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minimum include: A CBC within 48 hours of the exposure and then month-
ly for three months; and a physical examination if the employee re-
ports irritation of the eyes, nose, throat, lungs, or skin, blurred
vision, coughing, drowsiness, nausea, or headache. Continued employee
participation in the medical screening and surveillance program, be-
yond these minimum requirements, shall be at the discretion of the
physician or other licensed health care professional.

(e) Additional medical evaluations and referrals.
(i) Where the results of medical screening indicate abnormalities

of the hematopoietic or reticuloendothelial systems, for which a non-
occupational cause is not readily apparent, the examining physician or
other licensed health care professional shall refer the employee to an
appropriate specialist for further evaluation and shall make available
to the specialist the results of the medical screening.

(ii) The specialist to whom the employee is referred under this
subsection shall determine the appropriate content for the medical
evaluation, e.g., examinations, diagnostic tests and procedures, etc.

(f) Information provided to the physician or other licensed
health care professional. The employer shall provide the following in-
formation to the examining physician or other licensed health care
professional involved in the evaluation:

(i) A copy of this section including its appendices;
(ii) A description of the affected employee's duties as they re-

late to the employee's BD exposure;
(iii) The employee's actual or representative BD exposure level

during employment tenure, including exposure incurred in an emergency
situation;

(iv) A description of pertinent personal protective equipment
used or to be used; and

(v) Information, when available, from previous employment-related
medical evaluations of the affected employee which is not otherwise
available to the physician or other licensed health care professional
or the specialist.

(g) The written medical opinion.
(i) For each medical evaluation required by this section, the em-

ployer shall ensure that the physician or other licensed health care
professional produces a written opinion and provides a copy to the em-
ployer and the employee within 15 business days of the evaluation. The
written opinion shall be limited to the following information:

(A) The occupationally pertinent results of the medical evalua-
tion;

(B) A medical opinion concerning whether the employee has any de-
tected medical conditions which would place the employee's health at
increased risk of material impairment from exposure to BD;

(C) Any recommended limitations upon the employee's exposure to
BD; and

(D) A statement that the employee has been informed of the re-
sults of the medical evaluation and any medical conditions resulting
from BD exposure that require further explanation or treatment.

(ii) The written medical opinion provided to the employer shall
not reveal specific records, findings, and diagnoses that have no
bearing on the employee's ability to work with BD.
Note: This provision does not negate the ethical obligation of the physician or other licensed health care professional to transmit any other adverse

findings directly to the employee.

(h) Medical surveillance.
(i) The employer shall ensure that information obtained from the

medical screening program activities is aggregated (with all personal
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identifiers removed) and periodically reviewed, to ascertain whether
the health of the employee population of that employer is adversely
affected by exposure to BD.

(ii) Information learned from medical surveillance activities
must be disseminated to covered employees, as defined in (a) of this
subsection, in a manner that ensures the confidentiality of individual
medical information.

(12) Communication of BD hazards ((to employees)).
(a) Hazard communication - General.
((The)) (i) Chemical manufacturers, importers, distributors and

employers shall ((communicate the hazards associated)) comply with
((BD exposure in accordance with the)) all requirements of the ((chem-
ical)) Hazard Communication Standard (HCS), WAC ((296-800-170))
296-901-140 for BD.

(ii) In classifying the hazards of BD at least the following haz-
ards are to be addressed: Cancer; eye and respiratory tract irrita-
tion; central nervous system effects; and flammability.

(iii) Employers shall include BD in the hazard communication pro-
gram established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
BD and to safety data sheets, and is trained in accordance with the
requirements of HCS and (b) of this subsection.

(b) Employee information and training.
(i) The employer shall train each employee who is potentially ex-

posed to BD at or above the action level or the STEL in accordance
with the requirements of ((the chemical hazard communication standard,
WAC 296-800-170)) WAC 296-901-140, Hazard communication.

(ii) The employer shall institute a training program for all em-
ployees who are potentially exposed to BD at or above the action level
or the STEL, ensure employee participation in the program and maintain
a record of the contents of such program.

(iii) Training shall be provided prior to or at the time of ini-
tial assignment to a job potentially involving exposure to BD at or
above the action level or STEL and at least annually thereafter.

(iv) The training program shall be conducted in a manner that the
employee is able to understand. The employer shall ensure that each
employee exposed to BD over the action level or STEL is informed of
the following:

(A) The health hazards associated with BD exposure, and the pur-
pose and a description of the medical screening and surveillance pro-
gram required by this section;

(B) The quantity, location, manner of use, release, and storage
of BD and the specific operations that could result in exposure to BD,
especially exposures above the PEL or STEL;

(C) The engineering controls and work practices associated with
the employee's job assignment, and emergency procedures and personal
protective equipment;

(D) The measures employees can take to protect themselves from
exposure to BD;

(E) The contents of this standard and its appendices; and
(F) The right of each employee exposed to BD at or above the ac-

tion level or STEL to obtain:
(I) Medical examinations as required by subsection (10) of this

section at no cost to the employee;
(II) The employee's medical records required to be maintained by

subsection (13)(c) of this section; and
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(III) All air monitoring results representing the employee's ex-
posure to BD and required to be kept by subsection (13)(b) of this
section.

(c) Access to information and training materials.
(i) The employer shall make a copy of this standard and its ap-

pendices readily available without cost to all affected employees and
their designated representatives and shall provide a copy if reques-
ted.

(ii) The employer shall provide to the director, or the designa-
ted employee representatives, upon request, all materials relating to
the employee information and the training program.

(13) Recordkeeping.
(a) Objective data for exemption from initial monitoring.
(i) Where the processing, use, or handling of products or streams

made from or containing BD are exempted from other requirements of
this section under subsection (1)(b) of this section, or where objec-
tive data have been relied on in lieu of initial monitoring under sub-
section (4)(b)(ii) of this section, the employer shall establish and
maintain a record of the objective data reasonably relied upon in sup-
port of the exemption.

(ii) This record shall include at least the following informa-
tion:

(A) The product or activity qualifying for exemption;
(B) The source of the objective data;
(C) The testing protocol, results of testing, and analysis of the

material for the release of BD;
(D) A description of the operation exempted and how the data sup-

port the exemption; and
(E) Other data relevant to the operations, materials, processing,

or employee exposures covered by the exemption.
(iii) The employer shall maintain this record for the duration of

the employer's reliance upon such objective data.
(b) Exposure measurements.
(i) The employer shall establish and maintain an accurate record

of all measurements taken to monitor employee exposure to BD as pre-
scribed in subsection (4) of this section.

(ii) The record shall include at least the following information:
(A) The date of measurement;
(B) The operation involving exposure to BD which is being moni-

tored;
(C) Sampling and analytical methods used and evidence of their

accuracy;
(D) Number, duration, and results of samples taken;
(E) Type of protective devices worn, if any;
(F) Name, Social Security number and exposure of the employees

whose exposures are represented; and
(G) The written corrective action and the schedule for completion

of this action required by subsection (4)(g)(ii) of this section.
(iii) The employer shall maintain this record for at least 30

years in accordance with chapter 296-802 WAC.
(c) Medical screening and surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee subject to medical screening and surveillance under
this section.

(ii) The record shall include at least the following information:
(A) The name and Social Security number of the employee;

[ 39 ] OTS-5781.1



(B) Physician's or other licensed health care professional's
written opinions as described in subsection (11)(e) of this section;

(C) A copy of the information provided to the physician or other
licensed health care professional as required by subsection (11)(e) of
this section.

(iii) Medical screening and surveillance records shall be main-
tained for each employee for the duration of employment plus 30 years,
in accordance with chapter 296-802 WAC.

(d) Availability.
(i) The employer, upon written request, shall make all records

required to be maintained by this section available for examination
and copying to the director.

(ii) Access to records required to be maintained by (a) and (b)
of this subsection shall be granted in accordance with chapter 296-802
WAC.

(e) Transfer of records. The employer shall transfer medical and
exposure records as set forth in WAC 296-802-60005.

(14) Dates.
(a) Effective date. This section shall become effective (day,

month), 1997.
(b) Start-up dates.
(i) The initial monitoring required under subsection (4)(b) of

this section shall be completed immediately or within sixty days of
the introduction of BD into the workplace.

(ii) The requirements of subsections (3) through (13) of this
section, including feasible work practice controls but not including
engineering controls specified in subsection (6)(a) of this section,
shall be complied with immediately.

(iii) Engineering controls specified by subsection (6)(a) of this
section shall be implemented by February 4, 1999, and the exposure
goal program specified in subsection (7) of this section shall be im-
plemented by February 4, 2000.

(15) Appendices.
Appendices A, B, C, D, and F to this section are informational

and are not intended to create any additional obligations not other-
wise imposed or to detract from any existing obligations.

Appendix A. Substance Safety Data Sheet For 1,3-Butadiene (Non-
Mandatory)

(1) Substance Identification.
(a) Substance: 1,3-Butadiene (CH(2)=CH-CH=CH(2)).
(b) Synonyms: 1,3-Butadiene (BD); butadiene; biethylene; bi-vi-

nyl; divinyl; butadiene-1,3; buta-1,3-diene; erythrene; NCI-C50602;
CAS-106-99-0.

(c) BD can be found as a gas or liquid.
(d) BD is used in production of styrene-butadiene rubber and pol-

ybutadiene rubber for the tire industry. Other uses include copolymer
latexes for carpet backing and paper coating, as well as resins and
polymers for pipes and automobile and appliance parts. It is also used
as an intermediate in the production of such chemicals as fungicides.

(e) Appearance and odor: BD is a colorless, noncorrosive, flamma-
ble gas with a mild aromatic odor at standard ambient temperature and
pressure.

(f) Permissible exposure: Exposure may not exceed 1 part BD per
million parts of air averaged over the 8-hour workday, nor may short-
term exposure exceed 5 parts of BD per million parts of air averaged
over any 15-minute period in the 8-hour workday.
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(2) Health Hazard Data.
(a) BD can affect the body if the gas is inhaled or if the liquid

form, which is very cold (cryogenic), comes in contact with the eyes
or skin.

(b) Effects of overexposure: Breathing very high levels of BD for
a short time can cause central nervous system effects, blurred vision,
nausea, fatigue, headache, decreased blood pressure and pulse rate,
and unconsciousness. There are no recorded cases of accidental expo-
sures at high levels that have caused death in humans, but this could
occur. Breathing lower levels of BD may cause irritation of the eyes,
nose, and throat. Skin contact with liquefied BD can cause irritation
and frostbite.

(c) Long-term (chronic) exposure: BD has been found to be a po-
tent carcinogen in rodents, inducing neoplastic lesions at multiple
target sites in mice and rats. A recent study of BD-exposed workers
showed that exposed workers have an increased risk of developing leu-
kemia. The risk of leukemia increases with increased exposure to BD.
OSHA has concluded that there is strong evidence that workplace expo-
sure to BD poses an increased risk of death from cancers of the lym-
phohematopoietic system.

(d) Reporting signs and symptoms: You should inform your supervi-
sor if you develop any of these signs or symptoms and suspect that
they are caused by exposure to BD.

(3) Emergency First-Aid Procedures.
In the event of an emergency, follow the emergency plan and pro-

cedures designated for your work area. If you have been trained in
first-aid procedures, provide the necessary first aid measures. If
necessary, call for additional assistance from co-workers and emergen-
cy medical personnel.

(a) Eye and Skin Exposures: If there is a potential that lique-
fied BD can come in contact with eye or skin, face shields and skin
protective equipment must be provided and used. If liquefied BD comes
in contact with the eye, immediately flush the eyes with large amounts
of water, occasionally lifting the lower and the upper lids. Flush re-
peatedly. Get medical attention immediately. Contact lenses should not
be worn when working with this chemical. In the event of skin contact,
which can cause frostbite, remove any contaminated clothing and flush
the affected area repeatedly with large amounts of tepid water.

(b) Breathing: If a person breathes in large amounts of BD, move
the exposed person to fresh air at once. If breathing has stopped, be-
gin cardiopulmonary resuscitation (CPR) if you have been trained in
this procedure. Keep the affected person warm and at rest. Get medical
attention immediately.

(c) Rescue: Move the affected person from the hazardous exposure.
If the exposed person has been overcome, call for help and begin emer-
gency rescue procedures. Use extreme caution so that you do not become
a casualty. Understand the plant's emergency rescue procedures and
know the locations of rescue equipment before the need arises.

(4) Respirators and Protective Clothing.
(a) Respirators: Good industrial hygiene practices recommend that

engineering and work practice controls be used to reduce environmental
concentrations to the permissible exposure level. However, there are
some exceptions where respirators may be used to control exposure.
Respirators may be used when engineering and work practice controls
are not technically feasible, when such controls are in the process of
being installed, or when these controls fail and need to be supplemen-
ted or during brief, nonroutine, intermittent exposure. Respirators
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may also be used in situations involving nonroutine work operations
which are performed infrequently and in which exposures are limited in
duration, and in emergency situations. In some instances cartridge
respirator use is allowed, but only with strict time constraints. For
example, at exposure below 5 ppm BD, a cartridge (or canister) respi-
rator, either full or half face, may be used, but the cartridge must
be replaced at least every 4 hours, and it must be replaced every 3
hours when the exposure is between 5 and 10 ppm.

If the use of respirators is necessary, the only respirators per-
mitted are those that have been approved by the National Institute for
Occupational Safety and Health (NIOSH). In addition to respirator se-
lection, a complete respiratory protection program must be instituted
which includes regular training, maintenance, fit testing, inspection,
cleaning, and evaluation of respirators. If you can smell BD while
wearing a respirator, proceed immediately to fresh air, and change
cartridge (or canister) before reentering an area where there is BD
exposure. If you experience difficulty in breathing while wearing a
respirator, tell your supervisor.

(b) Protective Clothing: Employees should be provided with and
required to use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing necessary to pre-
vent the skin from becoming frozen by contact with liquefied BD (or a
vessel containing liquid BD).

Employees should be provided with and required to use splash-
proof safety goggles where liquefied BD may contact the eyes.

(5) Precautions for Safe Use, Handling, and Storage.
(a) Fire and Explosion Hazards: BD is a flammable gas and can

easily form explosive mixtures in air. It has a lower explosive limit
of 2%, and an upper explosive limit of 11.5%. It has an autoignition
temperature of 420 deg. C (788 deg. F). Its vapor is heavier than air
(vapor density, 1.9) and may travel a considerable distance to a
source of ignition and flash back. Usually it contains inhibitors to
prevent self-polymerization (which is accompanied by evolution of
heat) and to prevent formation of explosive peroxides. At elevated
temperatures, such as in fire conditions, polymerization may take
place. If the polymerization takes place in a container, there is a
possibility of violent rupture of the container.

(b) Hazard: Slightly toxic. Slight respiratory irritant. Direct
contact of liquefied BD on skin may cause freeze burns and frostbite.

(c) Storage: Protect against physical damage to BD containers.
Outside or detached storage of BD containers is preferred. Inside
storage should be in a cool, dry, well-ventilated, noncombustible lo-
cation, away from all possible sources of ignition. Store cylinders
vertically and do not stack. Do not store with oxidizing material.

(d) Usual Shipping Containers: Liquefied BD is contained in steel
pressure apparatus.

(e) Electrical Equipment: Electrical installations in Class I
hazardous locations, as defined in Article 500 of the National Elec-
trical Code, should be in accordance with Article 501 of the Code. If
explosion-proof electrical equipment is necessary, it shall be suita-
ble for use in Group B. Group D equipment may be used if such equip-
ment is isolated in accordance with Section 501-5(a) by sealing all
conduit 1/2-inch size or larger. See Venting of Deflagrations (NFPA
No. 68, 1994), National Electrical Code (NFPA No. 70, 1996), Static
Electricity (NFPA No. 77, 1993), Lightning Protection Systems (NFPA
No. 780, 1995), and Fire Hazard Properties of Flammable Liquids, Gases
and Volatile Solids (NFPA No. 325, 1994).
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(f) Fire Fighting: Stop flow of gas. Use water to keep fire-ex-
posed containers cool. Fire extinguishers and quick drenching facili-
ties must be readily available, and you should know where they are and
how to operate them.

(g) Spill and Leak: Persons not wearing protective equipment and
clothing should be restricted from areas of spills or leaks until
clean-up has been completed. If BD is spilled or leaked, the following
steps should be taken:

(i) Eliminate all ignition sources.
(ii) Ventilate area of spill or leak.
(iii) If in liquid form, for small quantities, allow to evaporate

in a safe manner.
(iv) Stop or control the leak if this can be done without risk.

If source of leak is a cylinder and the leak cannot be stopped in
place, remove the leaking cylinder to a safe place and repair the leak
or allow the cylinder to empty.

(h) Disposal: This substance, when discarded or disposed of, is a
hazardous waste according to Federal regulations (40 C.F.R. part 261).
It is listed as hazardous waste number D001 due to its ignitability.
The transportation, storage, treatment, and disposal of this waste ma-
terial must be conducted in compliance with 40 C.F.R. parts 262, 263,
264, 268 and 270. Disposal can occur only in properly permitted fa-
cilities. Check state and local regulation of any additional require-
ments as these may be more restrictive than federal laws and regula-
tion.

(i) You should not keep food, beverages, or smoking materials in
areas where there is BD exposure, nor should you eat or drink in such
areas.

(j) Ask your supervisor where BD is used in your work area and
ask for any additional plant safety and health rules.

(6) Medical Requirements.
Your employer is required to offer you the opportunity to partic-

ipate in a medical screening and surveillance program if you are ex-
posed to BD at concentrations exceeding the action level (0.5 ppm BD
as an 8-hour TWA) on 30 days or more a year, or at or above the 8-hr
TWA (1 ppm) or STEL (5 ppm for 15 minutes) on 10 days or more a year.
Exposure for any part of a day counts. If you have had exposure to BD
in the past, but have been transferred to another job, you may still
be eligible to participate in the medical screening and surveillance
program.

The WISHA rule specifies the past exposures that would qualify
you for participation in the program. These past exposure are work
histories that suggest the following:

(a) That you have been exposed at or above the PELs on 30 days a
year for 10 or more years;

(b) That you have been exposed at or above the action level on 60
days a year for 10 or more years; or

(c) That you have been exposed above 10 ppm on 30 days in any
past year.

Additionally, if you are exposed to BD in an emergency situation,
you are eligible for a medical examination within 48 hours. The basic
medical screening program includes a health questionnaire, physical
examination, and blood test. These medical evaluations must be offered
to you at a reasonable time and place, and without cost or loss of
pay.

(7) Observation of Monitoring.
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Your employer is required to perform measurements that are repre-
sentative of your exposure to BD and you or your designated represen-
tative are entitled to observe the monitoring procedure. You are enti-
tled to observe the steps taken in the measurement procedure, and to
record the results obtained. When the monitoring procedure is taking
place in an area where respirators or personal protective clothing and
equipment are required to be worn, you or your representative must al-
so be provided with, and must wear, the protective clothing and equip-
ment.

(8) Access to Information.
(a) Each year, your employer is required to inform you of the in-

formation contained in this appendix. In addition, your employer must
instruct you in the proper work practices for using BD, emergency pro-
cedures, and the correct use of protective equipment.

(b) Your employer is required to determine whether you are being
exposed to BD. You or your representative has the right to observe em-
ployee measurements and to record the results obtained. Your employer
is required to inform you of your exposure. If your employer deter-
mines that you are being overexposed, he or she is required to inform
you of the actions which are being taken to reduce your exposure to
within permissible exposure limits and of the schedule to implement
these actions.

(c) Your employer is required to keep records of your exposures
and medical examinations. These records must be kept by the employer
for at least thirty years.

(d) Your employer is required to release your exposure and medi-
cal records to you or your representative upon your request.

Appendix B. Substance Technical Guidelines for 1,3-Butadiene
(Non-Mandatory)

(1) Physical and Chemical Data.
(a) Substance identification:
(i) Synonyms: 1,3-Butadiene (BD); butadiene; biethylene; bivinyl;

divinyl; butadiene-1,3; buta-1,3-diene; erythrene; NCI-C50620;
CAS-106-99-0.

(ii) Formula: (CH(2)=CH-CH=CH(2)).
(iii) Molecular weight: 54.1.
(b) Physical data:
(i) Boiling point (760 mm Hg): -4.7 deg. C (23.5 deg. F).
(ii) Specific gravity (water = 1):0.62 at 20 deg. C (68 deg. F).
(iii) Vapor density (air = 1 at boiling point of BD): 1.87.
(iv) Vapor pressure at 20 deg. C (68 deg. F): 910 mm Hg.
(v) Solubility in water, g/100 g water at 20 deg. C (68 deg. F):

0.05.
(vi) Appearance and odor: Colorless, flammable gas with a mildly

aromatic odor. Liquefied BD is a colorless liquid with a mildly aro-
matic odor.

(2) Fire, Explosion, and Reactivity Hazard Data.
(a) Fire:
(i) Flash point: -76 deg. C (-105 deg. F) for take out; liquefied

BD; Not applicable to BD gas.
(ii) Stability: A stabilizer is added to the monomer to inhibit

formation of polymer during storage. Forms explosive peroxides in air
in absence of inhibitor.

(iii) Flammable limits in air, percent by volume: Lower: 2.0; Up-
per: 11.5.
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(iv) Extinguishing media: Carbon dioxide for small fires, polymer
or alcohol foams for large fires.

(v) Special fire fighting procedures: Fight fire from protected
location or maximum possible distance. Stop flow of gas before extin-
guishing fire. Use water spray to keep fire-exposed cylinders cool.

(vi) Unusual fire and explosion hazards: BD vapors are heavier
than air and may travel to a source of ignition and flash back. Closed
containers may rupture violently when heated.

(vii) For purposes of compliance with the requirements of WAC
296-24-330, BD is classified as a flammable gas. For example, 7,500
ppm, approximately one-fourth of the lower flammable limit, would be
considered to pose a potential fire and explosion hazard.

(viii) For purposes of compliance with WAC 296-24-585, BD is
classified as a Class B fire hazard.

(ix) For purposes of compliance with WAC 296-24-956 and
296-800-280, locations classified as hazardous due to the presence of
BD shall be Class I.

(b) Reactivity:
(i) Conditions contributing to instability: Heat. Peroxides are

formed when inhibitor concentration is not maintained at proper level.
At elevated temperatures, such as in fire conditions, polymerization
may take place.

(ii) Incompatibilities: Contact with strong oxidizing agents may
cause fires and explosions. The contacting of crude BD (not BD mono-
mer) with copper and copper alloys may cause formations of explosive
copper compounds.

(iii) Hazardous decomposition products: Toxic gases (such as car-
bon monoxide) may be released in a fire involving BD.

(iv) Special precautions: BD will attack some forms of plastics,
rubber, and coatings. BD in storage should be checked for proper in-
hibitor content, for self-polymerization, and for formation of perox-
ides when in contact with air and iron. Piping carrying BD may become
plugged by formation of rubbery polymer.

(c) Warning Properties:
(i) Odor Threshold: An odor threshold of 0.45 ppm has been repor-

ted in The American Industrial Hygiene Association (AIHA) Report, Odor
Thresholds for Chemicals with Established Occupational Health Stand-
ards. (Ex. 32-28C).

(ii) Eye Irritation Level: Workers exposed to vapors of BD (con-
centration or purity unspecified) have complained of irritation of
eyes, nasal passages, throat, and lungs. Dogs and rabbits exposed ex-
perimentally to as much as 6700 ppm for 7 1/2 hours a day for 8 months
have developed no histologically demonstrable abnormality of the eyes.

(iii) Evaluation of Warning Properties: Since the mean odor
threshold is about half of the 1 ppm PEL, and more than 10-fold below
the 5 ppm STEL, most wearers of air purifying respirators should still
be able to detect breakthrough before a significant overexposure to BD
occurs.

(3) Spill, Leak, and Disposal Procedures.
(a) Persons not wearing protective equipment and clothing should

be restricted from areas of spills or leaks until cleanup has been
completed. If BD is spilled or leaked, the following steps should be
taken:

(i) Eliminate all ignition sources.
(ii) Ventilate areas of spill or leak.
(iii) If in liquid form, for small quantities, allow to evaporate

in a safe manner.
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(iv) Stop or control the leak if this can be done without risk.
If source of leak is a cylinder and the leak cannot be stopped in
place, remove the leaking cylinder to a safe place and repair the leak
or allow the cylinder to empty.

(b) Disposal: This substance, when discarded or disposed of, is a
hazardous waste according to Federal regulations (40 C.F.R. part 261).
It is listed by the EPA as hazardous waste number D001 due to its ig-
nitability. The transportation, storage, treatment, and disposal of
this waste material must be conducted in compliance with 40 C.F.R.
parts 262, 263, 264, 268 and 270. Disposal can occur only in properly
permitted facilities. Check state and local regulations for any addi-
tional requirements because these may be more restrictive than federal
laws and regulations.

(4) Monitoring and Measurement Procedures.
(a) Exposure above the Permissible Exposure Limit (8-hr TWA) or

Short-Term Exposure Limit (STEL):
(i) 8-hr TWA exposure evaluation: Measurements taken for the pur-

pose of determining employee exposure under this standard 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 inhaled by the employee).

(ii) STEL exposure evaluation: Measurements must represent 15 mi-
nute exposures associated with operations most likely to exceed the
STEL in each job and on each shift.

(iii) Monitoring frequencies: Table 1 gives various exposure sce-
narios and their required monitoring frequencies, as required by the
final standard for occupational exposure to butadiene.

Table 1. — Five Exposure Scenarios and
Their Associated

 Monitoring Frequencies
Action
Level

8-hr
TWA STEL

Required Monitoring
 Activity

 __*  __  __ No 8-hour TWA or STEL
monitoring required.

+*  __  __ No STEL monitoring re-
quired. Monitor 8-hr TWA
annually.

+  __  __ No STEL monitoring re-
quired. Periodic monitoring
8-hour TWA, in accordance
with (4)(c)(iii).**

+ + + Periodic monitoring 8-hour
TWA, in accordance with
(4)(c)(iii)**. Periodic moni-
toring STEL in accordance
with (4)(c)(iii).

+  __ + Periodic monitoring STEL,
in accordance with (4)(c)
(iii). Monitor 8-hour TWA
annually.

Footnote (*) Exposure Scenario, Limit Exceeded: + = Yes, -
 = No.

Footnote (**) The employer may decrease the frequency of expo-
sure monitoring to annually when at least 2 consecu-
tive measurements taken at least 7 days apart show
exposures to be below the 8-hour TWA, but at or
above the action level.

(iv) Monitoring techniques: Appendix D describes the validated
method of sampling and analysis which has been tested by OSHA for use

[ 46 ] OTS-5781.1



with BD. The employer has the obligation of selecting a monitoring
method which meets the accuracy and precision requirements of the
standard under his or her unique field conditions. The standard re-
quires that the method of monitoring must be accurate, to a 95 percent
confidence level, to plus or minus 25 percent for concentrations of BD
at or above 1 ppm, and to plus or minus 35 percent for concentrations
below 1 ppm.

(5) Personal Protective Equipment.
(a) Employees should be provided with and required to use imper-

vious clothing, gloves, face shields (eight-inch minimum), and other
appropriate protective clothing necessary to prevent the skin from be-
coming frozen from contact with liquid BD.

(b) Any clothing which becomes wet with liquid BD should be re-
moved immediately and not reworn until the butadiene has evaporated.

(c) Employees should be provided with and required to use splash
proof safety goggles where liquid BD may contact the eyes.

(6) Housekeeping and Hygiene Facilities.
For purposes of complying with WAC 296-800-220 and 296-800-230,

the following items should be emphasized:
(a) The workplace should be kept clean, orderly, and in a sanita-

ry condition.
(b) Adequate washing facilities with hot and cold water are to be

provided and maintained in a sanitary condition.
(7) Additional Precautions.
(a) Store BD in tightly closed containers in a cool, well-venti-

lated area and take all necessary precautions to avoid any explosion
hazard.

(b) Nonsparking tools must be used to open and close metal con-
tainers. These containers must be effectively grounded.

(c) Do not incinerate BD cartridges, tanks or other containers.
(d) Employers must advise employees of all areas and operations

where exposure to BD might occur.
Appendix C. Medical Screening and Surveillance for 1,3-Butadiene

(Nonmandatory)
(1) Basis for Medical Screening and Surveillance Requirements.
(a) Route of Entry Inhalation.
(b) Toxicology.
Inhalation of BD has been linked to an increased risk of cancer,

damage to the reproductive organs, and fetotoxicity. Butadiene can be
converted via oxidation to epoxybutene and diepoxybutane, two genotox-
ic metabolites that may play a role in the expression of BD's toxic
effects. BD has been tested for carcinogenicity in mice and rats. Both
species responded to BD exposure by developing cancer at multiple pri-
mary organ sites. Early deaths in mice were caused by malignant lym-
phomas, primarily lymphocytic type, originating in the thymus.

Mice exposed to BD have developed ovarian or testicular atrophy.
Sperm head morphology tests also revealed abnormal sperm in mice ex-
posed to BD; lethal mutations were found in a dominant lethal test. In
light of these results in animals, the possibility that BD may ad-
versely affect the reproductive systems of male and female workers
must be considered.

Additionally, anemia has been observed in animals exposed to bu-
tadiene. In some cases, this anemia appeared to be a primary response
to exposure; in other cases, it may have been secondary to a neoplas-
tic response.

(c) Epidemiology.
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Epidemiologic evidence demonstrates that BD exposure poses an in-
creased risk of leukemia. Mild alterations of hematologic parameters
have also been observed in synthetic rubber workers exposed to BD.

(2) Potential Adverse Health Effects.
(a) Acute.
Skin contact with liquid BD causes characteristic burns or frost-

bite. BD in gaseous form can irritate the eyes, nasal passages,
throat, and lungs. Blurred vision, coughing, and drowsiness may also
occur. Effects are mild at 2,000 ppm and pronounced at 8,000 ppm for
exposures occurring over the full workshift.

At very high concentrations in air, BD is an anesthetic, causing
narcosis, respiratory paralysis, unconsciousness, and death. Such con-
centrations are unlikely, however, except in an extreme emergency be-
cause BD poses an explosion hazard at these levels.

(b) Chronic.
The principal adverse health effects of concern are BD-induced

lymphoma, leukemia and potential reproductive toxicity. Anemia and
other changes in the peripheral blood cells may be indicators of ex-
cessive exposure to BD.

(c) Reproductive.
Workers may be concerned about the possibility that their BD ex-

posure may be affecting their ability to procreate a healthy child.
For workers with high exposures to BD, especially those who have expe-
rienced difficulties in conceiving, miscarriages, or stillbirths, ap-
propriate medical and laboratory evaluation of fertility may be neces-
sary to determine if BD is having any adverse effect on the reproduc-
tive system or on the health of the fetus.

(3) Medical Screening Components At-A-Glance.
(a) Health Questionnaire.
The most important goal of the health questionnaire is to elicit

information from the worker regarding potential signs or symptoms gen-
erally related to leukemia or other blood abnormalities. Therefore,
physicians or other licensed health care professionals should be aware
of the presenting symptoms and signs of lymphohematopoietic disorders
and cancers, as well as the procedures necessary to confirm or exclude
such diagnoses. Additionally, the health questionnaire will assist
with the identification of workers at greatest risk of developing leu-
kemia or adverse reproductive effects from their exposures to BD.

Workers with a history of reproductive difficulties or a personal
or family history of immune deficiency syndromes, blood dyscrasias,
lymphoma, or leukemia, and those who are or have been exposed to me-
dicinal drugs or chemicals known to affect the hematopoietic or lym-
phatic systems may be at higher risk from their exposure to BD. After
the initial administration, the health questionnaire must be updated
annually.

(b) Complete Blood Count (CBC).
The medical screening and surveillance program requires an annual

CBC, with differential and platelet count, to be provided for each em-
ployee with BD exposure. This test is to be performed on a blood sam-
ple obtained by phlebotomy of the venous system or, if technically
feasible, from a fingerstick sample of capillary blood. The sample is
to be analyzed by an accredited laboratory.

Abnormalities in a CBC may be due to a number of different etiol-
ogies. The concern for workers exposed to BD includes, but is not
limited to, timely identification of lymphohematopoietic cancers, such
as leukemia and non-Hodgkin's lymphoma. Abnormalities of portions of
the CBC are identified by comparing an individual's results to those
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of an established range of normal values for males and females. A sub-
stantial change in any individual employee's CBC may also be viewed as
"abnormal" for that individual even if all measurements fall within
the population-based range of normal values. It is suggested that a
flowsheet for laboratory values be included in each employee's medical
record so that comparisons and trends in annual CBCs can be easily
made.

A determination of the clinical significance of an abnormal CBC
shall be the responsibility of the examining physician, other licensed
health care professional, or medical specialist to whom the employee
is referred. Ideally, an abnormal CBC should be compared to previous
CBC measurements for the same employee, when available. Clinical com-
mon sense may dictate that a CBC value that is very slightly outside
the normal range does not warrant medical concern. A CBC abnormality
may also be the result of a temporary physical stressor, such as a
transient viral illness, blood donation, or menorrhagia, or laboratory
error. In these cases, the CBC should be repeated in a timely fashion,
i.e., within 6 weeks, to verify that return to the normal range has
occurred. A clinically significant abnormal CBC should result in re-
moval of the employee from further exposure to BD. Transfer of the em-
ployee to other work duties in a BD-free environment would be the pre-
ferred recommendation.

(c) Physical Examination.
The medical screening and surveillance program requires an ini-

tial physical examination for workers exposed to BD; this examination
is repeated once every three years. The initial physical examination
should assess each worker's baseline general health and rule out clin-
ical signs of medical conditions that may be caused by or aggravated
by occupational BD exposure. The physical examination should be direc-
ted at identification of signs of lymphohematopoietic disorders, in-
cluding lymph node enlargement, splenomegaly, and hepatomegaly.

Repeated physical examinations should update objective clinical
findings that could be indicative of interim development of a lympho-
hematopoietic disorder, such as lymphoma, leukemia, or other blood ab-
normality. Physical examinations may also be provided on an as needed
basis in order to follow up on a positive answer on the health ques-
tionnaire, or in response to an abnormal CBC. Physical examination of
workers who will no longer be working in jobs with BD exposure are in-
tended to rule out lymphohematopoietic disorders.

The need for physical examinations for workers concerned about
adverse reproductive effects from their exposure to BD should be iden-
tified by the physician or other licensed health care professional and
provided accordingly. For these workers, such consultations and exami-
nations may relate to developmental toxicity and reproductive capaci-
ty.

Physical examination of workers acutely exposed to significant
levels of BD should be especially directed at the respiratory system,
eyes, sinuses, skin, nervous system, and any region associated with
particular complaints. If the worker has received a severe acute expo-
sure, hospitalization may be required to assure proper medical manage-
ment. Since this type of exposure may place workers at greater risk of
blood abnormalities, a CBC must be obtained within 48 hours and repea-
ted at one, two, and three months.

Appendix D: Sampling and Analytical Method for 1,3-Butadiene
(Nonmandatory)

OSHA Method No.: 56.
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Matrix: Air.
Target concentration: 1 ppm (2.21 mg/m(3)).
Procedure: Air samples are collected by drawing known volumes of

air through sampling tubes containing charcoal adsorbent which has
been coated with 4-tert-butylcatechol. The samples are desorbed with
carbon disulfide and then analyzed by gas chromatography using a flame
ionization detector.

Recommended sampling rate and air volume: 0.05 L/min and 3 L.
Detection limit of the overall procedure: 90 ppb (200 ug/m(3))

(based on 3 L air volume).
Reliable quantitation limit: 155 ppb (343 ug/m(3)) (based on 3 L

air volume).
Standard error of estimate at the target concentration: 6.5%.
Special requirements: The sampling tubes must be coated with 4-

tert-butylcatechol. Collected samples should be stored in a freezer.
Status of method: A sampling and analytical method has been sub-

jected to the established evaluation procedures of the Organic Methods
Evaluation Branch, OSHA Analytical Laboratory, Salt Lake City, Utah
84165.

(1) Background.
This work was undertaken to develop a sampling and analytical

procedure for BD at 1 ppm. The current method recommended by OSHA for
collecting BD uses activated coconut shell charcoal as the sampling
medium (Ref. 5.2). This method was found to be inadequate for use at
low BD levels because of sample instability.

The stability of samples has been significantly improved through
the use of a specially cleaned charcoal which is coated with 4-tert-
butylcatechol (TBC). TBC is a polymerization inhibitor for BD (Ref.
5.3).

(a) Toxic effects.
Symptoms of human exposure to BD include irritation of the eyes,

nose and throat. It can also cause coughing, drowsiness and fatigue.
Dermatitis and frostbite can result from skin exposure to liquid BD.
(Ref. 5.1)

NIOSH recommends that BD be handled in the workplace as a poten-
tial occupational carcinogen. This recommendation is based on two in-
halation studies that resulted in cancers at multiple sites in rats
and in mice. BD has also demonstrated mutagenic activity in the pres-
ence of a liver microsomal activating system. It has also been repor-
ted to have adverse reproductive effects. (Ref. 5.1)

(b) Potential workplace exposure.
About 90% of the annual production of BD is used to manufacture

styrene-butadiene rubber and Polybutadiene rubber. Other uses include:
Polychloroprene rubber, acrylonitrile butadiene-styrene resins, nylon
intermediates, styrene-butadiene latexes, butadiene polymers, thermo-
plastic elastomers, nitrile resins, methyl methacrylate-butadiene
styrene resins and chemical intermediates. (Ref. 5.1)

(c) Physical properties (Ref. 5.1).
CAS No.: 106-99-0
Molecular weight: 54.1
Appearance: Colorless gas
Boiling point: -4.41 deg. C (760 mm Hg)
Freezing point: -108.9 deg. C
Vapor pressure: 2 atm (a) 15.3 deg. C; 5 atm (a) 47 deg. C
Explosive limits: 2 to 11.5% (by volume in air)
Odor threshold: 0.45 ppm
Structural formula: H(2)C:CHCH:CH(2)
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Synonyms: BD; biethylene; bivinyl; butadiene; divinyl; buta-1,3-
diene; alpha-gamma-butadiene; erythrene; NCI-C50602; pyrrolylene; vi-
nylethylene.

(d) Limit defining parameters.
The analyte air concentrations listed throughout this method are

based on an air volume of 3 L and a desorption volume of 1 mL. Air
concentrations listed in ppm are referenced to 25 deg. C and 760 mm
Hg.

(e) Detection limit of the analytical procedure.
The detection limit of the analytical procedure was 304 pg per

injection. This was the amount of BD which gave a response relative to
the interferences present in a standard.

(f) Detection limit of the overall procedure.
The detection limit of the overall procedure was 0.60 ug per sam-

ple (90 ppb or 200 ug/m(3)). This amount was determined graphically.
It was the amount of analyte which, when spiked on the sampling de-
vice, would allow recovery approximately equal to the detection limit
of the analytical procedure.

(g) Reliable quantitation limit.
The reliable quantitation limit was 1.03 ug per sample (155 ppb

or 343 ug/m(3)). This was the smallest amount of analyte which could
be quantitated within the limits of a recovery of at least 75% and a
precision (+/- 1.96 SD) of +/-25% or better.

(h) Sensitivity.(1)
Footnote (1) The reliable quantitation limit and detection limits reported in the method are based upon optimization of the instrument for the smallest

possible amount of analyte. When the target concentration of an analyte is exceptionally higher than these limits, they may not be at-
tainable at the routine operation parameters.

The sensitivity of the analytical procedure over a concentration
range representing 0.6 to 2 times the target concentration, based on
the recommended air volume, was 387 area units per ug/mL. This value
was determined from the slope of the calibration curve. The sensitivi-
ty may vary with the particular instrument used in the analysis.

(i) Recovery.
The recovery of BD from samples used in storage tests remained

above 77% when the samples were stored at ambient temperature and
above 94% when the samples were stored at refrigerated temperature.
These values were determined from regression lines which were calcula-
ted from the storage data. The recovery of the analyte from the col-
lection device must be at least 75% following storage.

(j) Precision (analytical method only).
The pooled coefficient of variation obtained from replicate de-

terminations of analytical standards over the range of 0.6 to 2 times
the target concentration was 0.011.

(k) Precision (overall procedure).
The precision at the 95% confidence level for the refrigerated

temperature storage test was +/- 12.7%. This value includes an addi-
tional +/- 5% for sampling error. The overall procedure must provide
results at the target concentrations that are +/- 25% at the 95% con-
fidence level.

(l) Reproducibility.
Samples collected from a controlled test atmosphere and a draft

copy of this procedure were given to a chemist unassociated with this
evaluation. The average recovery was 97.2% and the standard deviation
was 6.2%.

(2) Sampling procedure.
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(a) Apparatus. Samples are collected by use of a personal sam-
pling pump that can be calibrated to within +/- 5% of the recommended
0.05 L/min sampling rate with the sampling tube in line.

(b) Samples are collected with laboratory prepared sampling
tubes. The sampling tube is constructed of silane-treated glass and is
about 5-cm long. The ID is 4 mm and the OD is 6 mm. One end of the
tube is tapered so that a glass wool end plug will hold the contents
of the tube in place during sampling. The opening in the tapered end
of the sampling tube is at least one-half the ID of the tube (2 mm).
The other end of the sampling tube is open to its full 4-mm ID to fa-
cilitate packing of the tube. Both ends of the tube are fire-polished
for safety. The tube is packed with 2 sections of pretreated charcoal
which has been coated with TBC. The tube is packed with a 50-mg backup
section, located nearest the tapered end, and with a 100-mg sampling
section of charcoal. The two sections of coated adsorbent are separa-
ted and retained with small plugs of silanized glass wool. Following
packing, the sampling tubes are sealed with two 7/32 inch OD plastic
end caps. Instructions for the pretreatment and coating of the char-
coal are presented in Section 4.1 of this method.

(c) Reagents.
None required.
(d) Technique.
(i) Properly label the sampling tube before sampling and then re-

move the plastic end caps.
(ii) Attach the sampling tube to the pump using a section of

flexible plastic tubing such that the larger front section of the sam-
pling tube is exposed directly to the atmosphere. Do not place any
tubing ahead of the sampling tube. The sampling tube should be attach-
ed in the worker's breathing zone in a vertical manner such that it
does not impede work performance.

(iii) After sampling for the appropriate time, remove the sam-
pling tube from the pump and then seal the tube with plastic end caps.
Wrap the tube lengthwise.

(iv) Include at least one blank for each sampling set. The blank
should be handled in the same manner as the samples with the exception
that air is not drawn through it.

(v) List any potential interferences on the sample data sheet.
(vi) The samples require no special shipping precautions under

normal conditions. The samples should be refrigerated if they are to
be exposed to higher than normal ambient temperatures. If the samples
are to be stored before they are shipped to the laboratory, they
should be kept in a freezer. The samples should be placed in a freezer
upon receipt at the laboratory.

(e) Breakthrough.
(Breakthrough was defined as the relative amount of analyte found

on the backup section of the tube in relation to the total amount of
analyte collected on the sampling tube. Five-percent breakthrough oc-
curred after sampling a test atmosphere containing 2.0 ppm BD for 90
min. at 0.05 L/min. At the end of this time 4.5 L of air had been sam-
pled and 20.1 ug of the analyte was collected. The relative humidity
of the sampled air was 80% at 23 deg. C.)

Breakthrough studies have shown that the recommended sampling
procedure can be used at air concentrations higher than the target
concentration. The sampling time, however, should be reduced to 45
min. if both the expected BD level and the relative humidity of the
sampled air are high.

(f) Desorption efficiency.
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The average desorption efficiency for BD from TBC coated charcoal
over the range from 0.6 to 2 times the target concentration was 96.4%.
The efficiency was essentially constant over the range studied.

(g) Recommended air volume and sampling rate.
(h) The recommended air volume is 3 L.
(i) The recommended sampling rate is 0.05 L/min. for 1 hour.
(j) Interferences.
There are no known interferences to the sampling method.
(k) Safety precautions.
(i) Attach the sampling equipment to the worker in such a manner

that it will not interfere with work performance or safety.
(ii) Follow all safety practices that apply to the work area be-

ing sampled.
(3) Analytical procedure.
(a) Apparatus.
(i) A gas chromatograph (GC), equipped with a flame ionization

detector (FID).(2)
Footnote (2) A Hewlett-Packard Model 5840A GC was used for this evaluation. Injections were performed using a Hewlett-Packard Model 7671A

automatic sampler.

(ii) A GC column capable of resolving the analytes from any in-
terference.(3)
Footnote (3) A 20-ft x 1/8-inch OD stainless steel GC column containing 20% FFAP on 80/100 mesh Chromabsorb W-AW-DMCS was used for this

evaluation.

(iii) Vials, glass 2-mL with Teflon-lined caps.
(iv) Disposable Pasteur-type pipets, volumetric flasks, pipets

and syringes for preparing samples and standards, making dilutions and
performing injections.

(b) Reagents.
(i) Carbon disulfide.(4)

Footnote (4) Fisher Scientific Company A.C.S. Reagent Grade solvent was used in this evaluation.

The benzene contaminant that was present in the carbon disulfide
was used as an internal standard (ISTD) in this evaluation.

(ii) Nitrogen, hydrogen and air, GC grade.
(iii) BD of known high purity.(5)

Footnote (5) Matheson Gas Products, CP Grade 1,3-butadiene was used in this study.

(c) Standard preparation.
(i) Prepare standards by diluting known volumes of BD gas with

carbon disulfide. This can be accomplished by injecting the appropri-
ate volume of BD into the headspace above the 1-mL of carbon disulfide
contained in sealed 2-mL vial. Shake the vial after the needle is re-
moved from the septum.(6)
Footnote (6) A standard containing 7.71 ug/mL (at ambient temperature and pressure) was prepared by diluting 4 uL of the gas with 1-mL of carbon

disulfide.

(ii) The mass of BD gas used to prepare standards can be deter-
mined by use of the following equations:

MV = (760/BP)(273+t)/(273)(22.41)
Where:
MV = ambient molar volume
BP = ambient barometric pressure
T = ambient temperature
ug/uL = 54.09/MV
ug/standard = (ug/uL)(uL) BD used to prepare the standard
(d) Sample preparation.
(i) Transfer the 100-mg section of the sampling tube to a 2-mL

vial. Place the 50-mg section in a separate vial. If the glass wool
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plugs contain a significant amount of charcoal, place them with the
appropriate sampling tube section.

(ii) Add 1-mL of carbon disulfide to each vial.
(iii) Seal the vials with Teflon-lined caps and then allow them

to desorb for one hour. Shake the vials by hand vigorously several
times during the desorption period.

(iv) If it is not possible to analyze the samples within 4 hours,
separate the carbon disulfide from the charcoal, using a disposable
Pasteur-type pipet, following the one hour. This separation will im-
prove the stability of desorbed samples.

(v) Save the used sampling tubes to be cleaned and repacked with
fresh adsorbent.

(e) Analysis.
(i) GC Conditions.
Column temperature: 95 deg. C
Injector temperature: 180 deg. C
Detector temperature: 275 deg. C
Carrier gas flow rate: 30 mL/min.
Injection volume: 0.80 uL
GC column: 20-ft x 1/8-in OD stainless steel GC column containing

20%
FFAP on 80/100 Chromabsorb W-AW-DMCS.
(ii) Chromatogram. See Section 4.2.
(iii) Use a suitable method, such as electronic or peak heights,

to measure detector response.
(iv) Prepare a calibration curve using several standard solutions

of different concentrations. Prepare the calibration curve daily. Pro-
gram the integrator to report the results in ug/mL.

(v) Bracket sample concentrations with standards.
(f) Interferences (analytical).
(i) Any compound with the same general retention time as the ana-

lyte and which also gives a detector response is a potential interfer-
ence. Possible interferences should be reported by the industrial hy-
gienist to the laboratory with submitted samples.

(ii) GC parameters (temperature, column, etc.) may be changed to
circumvent interferences.

(iii) A useful means of structure designation is GC/MS. It is
recommended that this procedure be used to confirm samples whenever
possible.

(g) Calculations.
(i) Results are obtained by use of calibration curves. Calibra-

tion curves are prepared by plotting detector response against concen-
tration for each standard. The best line through the data points is
determined by curve fitting.

(ii) The concentration, in ug/mL, for a particular sample is de-
termined by comparing its detector response to the calibration curve.
If any analyte is found on the backup section, this amount is added to
the amount found on the front section. Blank corrections should be
performed before adding the results together.

(iii) The BD air concentration can be expressed using the follow-
ing equation:

mg/m(3) = (A)(B)/(C)(D)
Where:
A = ug/mL from Section 3.7.2
B = volume
C = L of air sampled
D = efficiency
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(iv) The following equation can be used to convert results in mg/
m(3) to ppm:

ppm = (mg/m(3))(24.46)/54.09
Where:
mg/m(3) = result from Section 3.7.3.
24.46 = molar volume of an ideal gas at 760 mm Hg and 25 deg. C.
(h) Safety precautions (analytical).
(i) Avoid skin contact and inhalation of all chemicals.
(ii) Restrict the use of all chemicals to a fume hood whenever

possible.
(iii) Wear safety glasses and a lab coat in all laboratory areas.
(4) Additional Information.
(a) A procedure to prepare specially cleaned charcoal coated with

TBC.
(i) Apparatus.
(A) Magnetic stirrer and stir bar.
(B) Tube furnace capable of maintaining a temperature of 700 deg.

C and equipped with a quartz tube that can hold 30 g of charcoal.(8)
Footnote (8) A Lindberg Type 55035 Tube furnace was used in this evaluation.

(C) A means to purge nitrogen gas through the charcoal inside the
quartz tube.

(D) Water bath capable of maintaining a temperature of 60 deg. C.
(E) Miscellaneous laboratory equipment: One-liter vacuum flask,

1-L Erlenmeyer flask, 350-M1 Buchner funnel with a coarse fitted disc,
4-oz brown bottle, rubber stopper, Teflon tape etc.

(ii) Reagents.
(A) Phosphoric acid, 10% by weight, in water.(9)

Footnote (9) Baker Analyzed Reagent grade was diluted with water for use in this evaluation.

(B) 4-tert-Butylcatechol (TBC).(10)
Footnote (10) The Aldrich Chemical Company 99% grade was used in this evaluation.

(C) Specially cleaned coconut shell charcoal, 20/40 mesh.(11)
Footnote (11) Specially cleaned charcoal was obtained from Supelco, Inc. for use in this evaluation. The cleaning process used by Supelco is propriet-

ary.

(D) Nitrogen gas, GC grade.
(iii) Procedure.
Weigh 30g of charcoal into a 500-mL Erlenmeyer flask. Add about

250 mL of 10% phosphoric acid to the flask and then swirl the mixture.
Stir the mixture for 1 hour using a magnetic stirrer. Filter the mix-
ture using a fitted Buchner funnel. Wash the charcoal several times
with 250-mL portions of deionized water to remove all traces of the
acid. Transfer the washed charcoal to the tube furnace quartz tube.
Place the quartz tube in the furnace and then connect the nitrogen gas
purge to the tube. Fire the charcoal to 700 deg. C. Maintain that tem-
perature for at least 1 hour. After the charcoal has cooled to room
temperature, transfer it to a tared beaker. Determine the weight of
the charcoal and then add an amount of TBC which is 10% of the char-
coal, by weight.

CAUTION-TBC is toxic and should only be handled in a fume hood while
wearing gloves.

Carefully mix the contents of the beaker and then transfer the
mixture to a 4-oz bottle. Stopper the bottle with a clean rubber stop-
per which has been wrapped with Teflon tape. Clamp the bottle in a wa-
ter bath so that the water level is above the charcoal level. Gently
heat the bath to 60 deg. C and then maintain that temperature for 1
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hour. Cool the charcoal to room temperature and then transfer the
coated charcoal to a suitable container.

The coated charcoal is now ready to be packed into sampling
tubes. The sampling tubes should be stored in a sealed container to
prevent contamination. Sampling tubes should be stored in the dark at
room temperature. The sampling tubes should be segregated by coated
adsorbent lot number.

(b) Chromatograms.
The chromatograms were obtained using the recommended analytical

method. The chart speed was set at 1 cm/min. for the first three min.
and then at 0.2 cm/min. for the time remaining in the analysis.

The peak which elutes just before BD is a reaction product be-
tween an impurity on the charcoal and TBC. This peak is always
present, but it is easily resolved from the analyte. The peak which
elutes immediately before benzene is an oxidation product of TBC.

(5) References.
(a) "Current Intelligence Bulletin 41, 1,3-Butadiene," U.S. Dept.

of Health and Human Services, Public Health Service, Center for Dis-
ease Control, NIOSH.

(b) "NIOSH Manual of Analytical Methods," 2nd ed.; U.S. Dept. of
Health Education and Welfare, National Institute for Occupational
Safety and Health: Cincinnati, OH. 1977, Vol. 2, Method No. S91 DHEW
(NIOSH) Publ. (U.S.), No. 77-157-B.

(c) Hawley, G.C., Ed. "The Condensed Chemical Dictionary," 8th
ed.; Van Nostrand Rienhold Company: New York, 1971; 139.5.4. Chem.
Eng. News (June 10, 1985), (63), 22-66.

Appendix E: Reserved.
APPENDIX F, MEDICAL QUESTIONNAIRES, (Non-mandatory)
1,3-Butadiene (BD) Initial Health Questionnaire
DIRECTIONS:
You have been asked to answer the questions on this form because you
work with BD (butadiene). These questions are about your work, medical
history, and health concerns. Please do your best to answer all of the
questions. If you need help, please tell the doctor or health care
professional who reviews this form.
This form is a confidential medical record. Only information directly
related to your health and safety on the job may be given to your em-
ployer. Personal health information will not be given to anyone with-
out your consent.

Date:   
Name:  SSN___/___/___

Last First MI  
Job
Title:

  

Company's
Name:

  

Supervisor's
Name:

  

Supervisor's Phone No.: ( ) ___-_____

Work History
1. Please list all jobs you have had in the
past, starting with the job you have now
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and moving back in time to your first job.
(For more space, write on the back of this
page.)
Main Job Duty
Year
Company Name
City, State
Chemicals
1.
2.
3.
4.
5.
6.
7.
8.

2. Please describe what you do during a typical work
day. Be sure to tell about your work with BD.
 
 
 

3. Please check any of these chemicals that
you work with now or have worked with in
the past:

benzene  
glues  
toluene  
inks, dyes  
other solvents, grease cutters  
insecticides (like DDT, lindane, etc.)  
paints, varnishes, thinners, strippers  
dusts  
carbon tetrachloride ("carbon tet")  
arsine  
carbon disulfide  
lead  
cement  
petroleum products  
nitrites  

4. Please check the protective clothing or
equipment you use at the job you have now:

gloves  
coveralls  
respirator  
dust mask  
safety glasses, goggles  

Please circle your answer.
5. Does your protective clothing or equip-
ment fit you properly? yes no
6. Have you ever made changes in your pro-
tective clothing or equipment to make it
fit better? yes no
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7. Have you been exposed to BD when you
were not wearing protective clothing or
equipment? yes no
8. Where do you eat, drink and/or smoke
when you are at work? (Please check all
that apply.)

Cafeteria/restaurant/snack bar  
Break room/employee lounge  
Smoking lounge  
At my work station  

Please circle your answer.
9. Have you been exposed to radiation (like
x-rays or nuclear material) at the job you
have now or at past jobs? yes no
10. Do you have any hobbies that expose you
to dusts or chemicals (including paints,
glues, etc.)? yes no
11. Do you have any second or side jobs?
yes no

 If yes, what are your duties there?
 
 

12. Were you in the military? yes no
If yes, what did you do in the military?  
 
 
 

Family Health History
1. In the FAMILY MEMBER column, across from
the disease name, write which family mem-
ber, if any, had the disease.

DISEASE FAMILY MEMBER
Cancer
Lymphoma
Sickle Cell Disease or Trait
Immune Disease
Leukemia
Anemia
2. Please fill in the following information
about family health
Relative
Alive?
Age at Death?
Cause of Death?
Father
Mother
Brother/Sister
Brother/Sister
Brother/Sister
Personal Health History
Birth Date __/__/__ Age __ Sex __ Height___
Weight ___
Please circle your answer.
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1. Do you smoke any tobacco products? yes
no
2. Have you ever had any kind of surgery or
operation? yes no

If yes, what type of surgery:
 
 
 

3. Have you ever been in the hospital for
any other reasons? yes no

 If yes, please describe the reason  
 
 
 

4. Do you have any on-going or current med-
ical problems or conditions? yes no

 If yes, please describe:  
 
 

5. Do you now have or have you ever had any
of the following? Please check all that ap-
ply to you.

unexplained fever  
anemia ("low blood")  
HIV/AIDS  
weakness  
sickle cell  
miscarriage  
skin rash  
bloody stools  
leukemia/lymphoma  
neck mass/swelling  
wheezing  
yellowing of skin  
bruising easily  
lupus  
weight loss  
kidney problems  
enlarged lymph nodes  
liver disease  
cancer  
infertility  
drinking problems  
thyroid problems  
night sweats  
chest pain  
still birth  
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eye redness  
lumps you can feel  
child with birth defect  
autoimmune disease  
overly tired  
lung problems  
rheumatoid arthritis  
mononucleosis ("mono")  
nagging cough  

Please circle your answer.
6. Do you have any symptoms or health prob-
lems that you think may be related to your
work with BD? yes no

 If yes, please describe:  
 

7. Have any of your co-workers had similar
symptoms or problems? yes no don't know

 If yes, please describe:  
 

8. Do you notice any irritation of your
eyes, nose, throat, lungs, or skin when
working with BD? yes no
9. Do you notice any blurred vision, cough-
ing, drowsiness, nausea, or headache when
working with BD? yes no
10. Do you take any medications (including
birth control or over-the-counter)? yes no

 If yes, please list:  
 

11. Are you allergic to any medication,
food, or chemicals? yes no

 If yes, please list:  
 

12. Do you have any health conditions not
covered by this questionnaire that you
think are affected by your work with
BD? yes no

 If yes, please explain:  
 

13. Did you understand all the questions?
yes no

 
Signature

1,3-Butadiene (BD) Health Update Question-
naire
DIRECTIONS:
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You have been asked to answer the questions
on this form because you work with BD (bu-
tadiene). These questions are about your
work, medical history, and health concerns.
Please do your best to answer all of the
questions. If you need help, please tell
the doctor or health care professional who
reviews this form.
This form is a confidential medical record.
Only information directly related to your
health and safety on the job may be given
to your employer. Personal health informa-
tion will not be given to anyone without
your consent.

Date:   
Name:  SSN

___/___/___
Last First MI  

Job Title:   
Company's Name:   
Supervisor's Name:   
Supervisor's Phone No.: ( ) ___-_____

1. Please describe any NEW duties that you have at your
job. 
 
 
 

2. Please describe any additional job du-
ties you have:

     
     
     
     
     

Please circle your answer.
3. Are you exposed to any other chemicals
in your work since the last time you were
evaluated for exposure to BD? yes no

 If yes, please list what they are: 
 

4. Does your personal protective equipment
and clothing fit you properly? yes no
5. Have you made changes in this equipment
or clothing to make if fit better? yes no
6. Have you been exposed to BD when you
were not wearing protective clothing or
equipment? yes no
7. Are you exposed to any NEW chemicals at
home or while working on hobbies? yes no

 If yes, please list what they are: 
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8. Since your last BD health evaluation,
have you started working any new second or
side jobs? yes no

 If yes, what are your duties there?  
 
 

Personal Health History
1. What is your current weight? ____ pounds
2. Have you been diagnosed with any new
medical conditions or illness since your
last evaluation? yes no

 If yes, please tell what they are: 
 

3. Since your last evaluation, have you
been in the hospital for any illnesses, in-
juries, or surgery? yes no

 If yes, please describe: 
 

4. Do you have any of the following? Please
place a check for all that apply to you.

unexplained fever  
anemia ("low blood")  
HIV/AIDS  
weakness  
sickle cell  
miscarriage  
skin rash  
bloody stools  
leukemia/lymphoma  
neck mass/swelling  
wheezing  
yellowing of skin  
bruising easily  
lupus  
weight loss  
kidney problems  
enlarged lymph nodes  
liver disease  
cancer  
infertility  
drinking problems  
thyroid problems  
night sweats  
chest pain  
still birth  
eye redness  
lumps you can feel  
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child with birth defect  
autoimmune disease  
overly tired  
lung problems  
rheumatoid arthritis  
mononucleosis ("mono")  
nagging cough  

Please circle your answer.
5. Do you have any symptoms or health prob-
lems that you think may be related to your
work with BD? yes no

 If yes, please describe:  
 

6. Have any of your co-workers had similar
symptoms or problems? yes no don't know

 If yes, please describe:  
 

7. Do you notice any irritation of your
eyes, nose, throat, lungs, or skin when
working with BD? yes no
8. Do you notice any blurred vision, cough-
ing, drowsiness, nausea, or headache when
working with BD? yes no
9. Have you been taking any NEW medications
(including birth control or over-the-coun-
ter)? yes no

If yes, please list:
      
      
      

10. Have you developed any new allergies to
medications, foods, or chemicals? yes no

If yes, please list:
      
      
      

11. Do you have any health conditions not
covered by this questionnaire that you
think are affected by your work with BD?
yes no

 If yes, please describe:  
 

12. Do you understand all the questions?
yes no

 
Signature
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-62-07601 Scope and application. (1) WAC 296-62-076 ap-
plies to all occupational exposures to MDA, Chemical Abstracts Service
Registry No. 101-77-9, except as provided in subsections (2) through
(7) of this section.

(2) Except as provided in subsection (8) of this section and WAC
296-62-07609(5), this section does not apply to the processing, use,
and handling of products containing MDA where initial monitoring indi-
cates that the product is not capable of releasing MDA in excess of
the action level under the expected conditions of processing, use, and
handling which will cause the greatest possible release; and where no
"dermal exposure to MDA" can occur.

(3) Except as provided in subsection (8) of this section, WAC
296-62-076 does not apply to the processing, use, and handling of
products containing MDA where objective data are reasonably relied
upon which demonstrate the product is not capable of releasing MDA un-
der the expected conditions of processing, use, and handling which
will cause the greatest possible release; and where no "dermal expo-
sure to MDA" can occur.

(4) WAC 296-62-076 does not apply to the storage, transportation,
distribution, or sale of MDA in intact containers sealed in such a
manner as to contain the MDA dusts, vapors, or liquids, except for the
provisions of WAC 296-62-054, 296-62-07607 and ((296-800-170))
296-901-140.

(5) WAC 296-62-076 does not apply to the construction industry as
defined in WAC 296-155-012(6). (Exposure to MDA in the construction
industry is covered by WAC 296-155-173.)

(6) Except as provided in subsection (8) of this section, WAC
296-62-076 does not apply to materials in any form which contain less
than 0.1% MDA by weight or volume.

(7) Except as provided in subsection (8) of this section, WAC
296-62-076 does not apply to "finished articles containing MDA."

(8) Where products containing MDA are exempted under subsections
(2) through (7) of this section, the employer shall maintain records
of the initial monitoring results or objective data supporting that
exemption and the basis for the employer's reliance on the data, as
provided in the recordkeeping provision of WAC 296-62-07631.

AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-62-07621 Communication of hazards ((to employees)). (1)
Hazard communication - General.

(a) Chemical manufacturers, importers, distributors, and employ-
ers shall comply with all requirements of the Hazard Communication
Standard (HCS), WAC 296-901-140 for MDA.

(b) In classifying the hazards of MDA at least the following haz-
ards are to be addressed: Cancer; liver effects; and skin sensitiza-
tion.

(c) Employers shall include MDA in the hazard communication pro-
gram established to comply with the HCS, WAC 296-901-140. Employers
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shall ensure that each employee has access to labels on containers of
MDA and to safety data sheets, and is trained in accordance with the
requirements of HCS and subsection (4) of this section.

(2) Signs and labels.
(a) Signs.
(i) The employer shall post and maintain legible signs demarcat-

ing regulated areas and entrances or accessways to regulated areas
that bear the following legend:

DANGER MDA MAY CAUSE CANCER
CAUSES DAMAGE TO THE LIVER ((TOXIN

AUTHORIZED PERSONNEL ONLY
RESPIRATORS)) RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING

MAY BE REQUIRED TO BE WORN IN THIS AREA

(ii) Prior to June 1, 2016, employers may use the following leg-
end in lieu of that specified in (a)(i) of this subsection:

DANGER MDA MAY CAUSE CANCER LIVER TOXIN
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE CLOTHING
MAY BE REQUIRED TO BE WORN IN THIS AREA

(b) ((The)) Labels. Prior to June 1, 2015, employers ((shall en-
sure that labels or other appropriate forms of warning are provided
for containers of MDA within the workplace. The labels shall comply
with the requirements of chapter 296-839 WAC, Content and distribution
of material safety data sheets (MSDSs) and label information, and WAC
296-800-170 of the safety and health core rules, and the labels shall
include the following legend)) may include the following information
workplace labels in lieu of the labeling requirements in subsection
(1) of this section:

(i) For pure MDA:
DANGER CONTAINS MDA MAY CAUSE CANCER LIVER TOXIN

(ii) For mixtures containing MDA:
DANGER CONTAINS MDA CONTAINS MATERIALS

WHICH MAY CAUSE CANCER LIVER TOXIN
(((2) Material)) (3) Safety data sheets (((MSDS))) (SDS). In

meeting the obligation to provide safety data sheets, employers shall
make appropriate use of the information found in Appendices A and B to
WAC 296-62-076.

(((a) Employers shall obtain or develop, and shall provide access
to their employees, to a material safety data sheet (MSDS) for MDA. In
meeting this obligation, employers shall make appropriate use of the
information found in Appendices A and B.

(b) Employers who are manufacturers or importers shall:
(i) Comply with subdivision (1)(b) of this section as appropri-

ate; and
(ii) Comply with the requirement in WISHA hazard communication

standard, WAC 296-62-054, that they deliver to downstream employers an
MSDS for MDA.

(3))) (4) Information and training.
(a) The employer shall provide employees with information and

training on MDA, in accordance with WAC ((296-800-170)) 296-901-14016,
at the time of initial assignment and at least annually thereafter.

(b) In addition to the information required under WAC
((296-800-170)) 296-901-140, the employer shall:
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(i) Provide an explanation of the contents of WAC 296-62-076, in-
cluding Appendices A and B, and indicate to employees where a copy of
the standard is available;

(ii) Describe the medical surveillance program required under WAC
296-62-07625, and explain the information contained in Appendix C; and

(iii) Describe the medical removal provision required under WAC
296-62-07625.

(((4))) (5) Access to training materials.
(a) The employer shall make readily available to all affected em-

ployees, without cost, all written materials relating to the employee
training program, including a copy of this regulation.

(b) The employer shall provide to the director, upon request, all
information and training materials relating to the employee informa-
tion and training program.
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AMENDATORY SECTION (Amending WSR 09-15-145, filed 7/21/09, effective
9/1/09)

WAC 296-155-174 Cadmium. (1) Scope. This standard applies to all
occupational exposures to cadmium and cadmium compounds, in all forms,
in all construction work where an employee may potentially be exposed
to cadmium. Construction work is defined as work involving construc-
tion, alteration, and/or repair, including but not limited to the fol-
lowing:

(a) Wrecking, demolition, or salvage of structures where cadmium
or materials containing cadmium are present;

(b) Use of cadmium containing-paints and cutting, brazing, burn-
ing, grinding, or welding on surfaces that were painted with cadmium-
containing paints;

(c) Construction, alteration, repair, maintenance, or renovation
of structures, substrates, or portions thereof, that contain cadmium,
or materials containing cadmium;

(d) Cadmium welding; cutting and welding cadmium-plated steel;
brazing or welding with cadmium alloys;

(e) Installation of products containing cadmium;
(f) Electrical grounding with cadmium-welding, or electrical work

using cadmium-coated conduit;
(g) Maintaining or retrofitting cadmium-coated equipment;
(h) Cadmium contamination/emergency cleanup; and
(i) Transportation, disposal, storage, or containment of cadmium

or materials containing cadmium on the site or location at which con-
struction activities are performed.

(2) Definitions.
(a) Action level (AL) is defined as an airborne concentration of

cadmium of 2.5 micrograms per cubic meter of air (2.5 µg/m3), calcula-
ted as an 8-hour time-weighted average (TWA).

(b) Authorized person means any person authorized by the employer
and required by work duties to be present in regulated areas or any
person authorized by WISHA or regulations issued under it to be in
regulated areas.

(c) Competent person, in accordance with WAC 296-155-012(4),
means a person designated by the employer to act on the employer's be-
half who is capable of identifying existing and potential cadmium haz-
ards in the workplace and the proper methods to control them in order
to protect workers, and has the authority necessary to take prompt
corrective measures to eliminate or control such hazards. The duties
of a competent person include at least the following: Determining pri-
or to the performance of work whether cadmium is present in the work-
place; establishing, where necessary, regulated areas and assuring
that access to and from those areas is limited to authorized employ-
ees; assuring the adequacy of any employee exposure monitoring re-
quired by this standard; assuring that all employees exposed to air
cadmium levels above the PEL wear appropriate personal protective
equipment and are trained in the use of appropriate methods of expo-
sure control; assuring that proper hygiene facilities are provided and
that workers are trained to use those facilities; and assuring that
the engineering controls required by this standard are implemented,
maintained in proper operating condition, and functioning properly.

(d) Director means the director of the department of labor and
industries or authorized representative.
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(e) Employee exposure and similar language referring to the air
cadmium level to which an employee is exposed means the exposure to
airborne cadmium that would occur if the employee were not using res-
piratory protective equipment.

(f) Final medical determination is the written medical opinion of
the employee's health status by the examining physician under subsec-
tion (12)(c) through (l) of this section or, if multiple physician re-
view under subsection (12)(m) of this section or the alternative
physician determination under subsection (12)(n) of this section is
invoked, it is the final, written medical finding, recommendation or
determination that emerges from that process.

(g) High-efficiency particulate air (HEPA) filter means a filter
capable of trapping and retaining at least 99.97 percent of mono-dis-
persed particles of 0.3 micrometers in diameter.

(h) Regulated area means an area demarcated by the employer where
an employee's exposure to airborne concentrations of cadmium exceeds,
or can reasonably be expected to exceed the permissible exposure limit
(PEL).

(i) This section means this cadmium standard.
(3) Permissible exposure limit (PEL). The employer shall assure

that no employee is exposed to an airborne concentration of cadmium in
excess of five micrograms per cubic meter of air (5 µg/m3), calculated
as an 8-hour time-weighted average exposure (TWA).

(4) Exposure monitoring.
(a) General.
(i) Prior to the performance of any construction work where em-

ployees may be potentially exposed to cadmium, the employer shall es-
tablish the applicability of this standard by determining whether cad-
mium is present in the workplace and whether there is the possibility
that employee exposures will be at or above the action level. The em-
ployer shall designate a competent person who shall make this determi-
nation. Investigation and material testing techniques shall be used,
as appropriate, in the determination. Investigation shall include a
review of relevant plans, past reports, ((material)) safety data
sheets, and other available records, and consultations with the prop-
erty owner and discussions with appropriate individuals and agencies.

(ii) Where cadmium has been determined to be present in the work-
place, and it has been determined that there is a possibility the em-
ployee's exposure will be at or above the action level, the competent
person shall identify employees potentially exposed to cadmium at or
above the action level.

(iii) Determinations of employee exposure shall be made from
breathing-zone air samples that reflect the monitored employee's regu-
lar, daily 8-hour TWA exposure to cadmium.

(iv) Eight-hour TWA exposures shall be determined for each em-
ployee on the basis of one or more personal breathing-zone air samples
reflecting full shift exposure on each shift, for each job classifica-
tion, in each work area. Where several employees perform the same job
tasks, in the same job classification, on the same shift, in the same
work area, and the length, duration, and level of cadmium exposures
are similar, an employer may sample a representative fraction of the
employees instead of all employees in order to meet this requirement.
In representative sampling, the employer shall sample the employee(s)
expected to have the highest cadmium exposures.

(b) Specific.
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(i) Initial monitoring. Except as provided for in (b)(iii) of
this subsection, where a determination conducted under (a)(i) of this
subsection shows the possibility of employee exposure to cadmium at or
above the action level, the employer shall conduct exposure monitoring
as soon as practicable that is representative of the exposure for each
employee in the workplace who is or may be exposed to cadmium at or
above the action level.

(ii) In addition, if the employee periodically performs tasks
that may expose the employee to a higher concentration of airborne
cadmium, the employee shall be monitored while performing those tasks.

(iii) Where the employer has objective data, as defined in sub-
section (14)(b) of this section, demonstrating that employee exposure
to cadmium will not exceed airborne concentrations at or above the ac-
tion level under the expected conditions of processing, use, or han-
dling, the employer may rely upon such data instead of implementing
initial monitoring.

(iv) Where a determination conducted under (a) or (b) of this
subsection is made that a potentially exposed employee is not exposed
to airborne concentrations of cadmium at or above the action level,
the employer shall make a written record of such determination. The
record shall include at least the monitoring data developed under (b)
(i) through (iii) of this subsection, where applicable, and shall also
include the date of determination, and the name and Social Security
number of each employee.

(c) Monitoring frequency (periodic monitoring).
(i) If the initial monitoring or periodic monitoring reveals em-

ployee exposures to be at or above the action level, the employer
shall monitor at a frequency and pattern needed to assure that the
monitoring results reflect with reasonable accuracy the employee's
typical exposure levels, given the variability in the tasks performed,
work practices, and environmental conditions on the job site, and to
assure the adequacy of respiratory selection and the effectiveness of
engineering and work practice controls.

(ii) If the initial monitoring or the periodic monitoring indi-
cates that employee exposures are below the action level and that re-
sult is confirmed by the results of another monitoring taken at least
seven days later, the employer may discontinue the monitoring for
those employees whose exposures are represented by such monitoring.

(d) Additional monitoring. The employer also shall institute the
exposure monitoring required under (b)(i) and (c) of this subsection
whenever there has been a change in the raw materials, equipment, per-
sonnel, work practices, or finished products that may result in addi-
tional employees being exposed to cadmium at or above the action level
or in employees already exposed to cadmium at or above the action lev-
el being exposed above the PEL, or whenever the employer or competent
person has any reason to suspect that any other change might result in
such further exposure.

(e) Employee notification of monitoring results.
(i) No later than five working days after the receipt of the re-

sults of any monitoring performed under this section, the employer
shall notify each affected employee individually in writing of the re-
sults. In addition, within the same time period, the employer shall
post the results of the exposure monitoring in an appropriate location
that is accessible to all affected employees.

(ii) Wherever monitoring results indicate that employee exposure
exceeds the PEL, the employer shall include in the written notice a
statement that the PEL has been exceeded and a description of the cor-

[ 3 ] OTS-5787.1



rective action being taken by the employer to reduce employee exposure
to or below the PEL.

(f) Accuracy of measurement. The employer shall use a method of
monitoring and analysis that has an accuracy of not less than plus or
minus 25 percent (± 25%), with a confidence level of 95 percent, for
airborne concentrations of cadmium at or above the action level and
the permissible exposure limit.

(5) Regulated areas.
(a) Establishment. The employer shall establish a regulated area

wherever an employee's exposure to airborne concentrations of cadmium
is, or can reasonably be expected to be in excess of the permissible
exposure limit (PEL).

(b) Demarcation. Regulated areas shall be demarcated from the
rest of the workplace in any manner that adequately establishes and
alerts employees of the boundaries of the regulated area, including
employees who are or may be incidentally in the regulated areas, and
that protects persons outside the area from exposure to airborne con-
centrations of cadmium in excess of the PEL.

(c) Access. Access to regulated areas shall be limited to author-
ized persons.

(d) Provision of respirators. Each person entering a regulated
area shall be supplied with and required to use a respirator, selected
in accordance with subsection (7)(b) of this section.

(e) Prohibited activities. The employer shall assure that employ-
ees do not eat, drink, smoke, chew tobacco or gum, or apply cosmetics
in regulated areas, or carry the products associated with any of these
activities into regulated areas or store such products in those areas.

(6) Methods of compliance.
(a) Compliance hierarchy.
(i) Except as specified in (a)(ii) of this subsection, the em-

ployer shall implement engineering and work practice controls to re-
duce and maintain employee exposure to cadmium at or below the PEL,
except to the extent that the employer can demonstrate that such con-
trols are not feasible.

(ii) The requirement to implement engineering controls to achieve
the PEL does not apply where the employer demonstrates the following:

(A) The employee is only intermittently exposed; and
(B) The employee is not exposed above the PEL on thirty or more

days per year (twelve consecutive months).
(iii) Wherever engineering and work practice controls are not

sufficient to reduce employee exposure to or below the PEL, the em-
ployer nonetheless shall implement such controls to reduce exposures
to the lowest levels achievable. The employer shall supplement such
controls with respiratory protection that complies with the require-
ments of subsection (7) of this section and the PEL.

(iv) The employer shall not use employee rotation as a method of
compliance.

(b) Specific operations.
(i) Abrasive blasting. Abrasive blasting on cadmium or cadmium-

containing materials shall be conducted in a manner that will provide
adequate protection.

(ii) Heating cadmium and cadmium-containing materials. Welding,
cutting, and other forms of heating of cadmium or cadmium-containing
materials shall be conducted in accordance with the requirements of
WAC 296-155-415 and 296-155-420, where applicable.

(c) Prohibitions.
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(i) High speed abrasive disc saws and similar abrasive power
equipment shall not be used for work on cadmium or cadmium-containing
materials unless they are equipped with appropriate engineering con-
trols to minimize emissions, if the exposure levels are above the PEL.

(ii) Materials containing cadmium shall not be applied by spray
methods, if exposures are above the PEL, unless employees are protec-
ted with supplied-air respirators with full facepiece, hood, helmet,
suit, operated in positive pressure mode and measures are instituted
to limit overspray and prevent contamination of adjacent areas.

(d) Mechanical ventilation.
(i) When ventilation is used to control exposure, measurements

that demonstrate the effectiveness of the system in controlling expo-
sure, such as capture velocity, duct velocity, or static pressure
shall be made as necessary to maintain its effectiveness.

(ii) Measurements of the system's effectiveness in controlling
exposure shall be made as necessary within five working days of any
change in production, process, or control that might result in a sig-
nificant increase in employee exposure to cadmium.

(iii) Recirculation of air. If air from exhaust ventilation is
recirculated into the workplace, the system shall have a high effi-
ciency filter and be monitored to assure effectiveness.

(iv) Procedures shall be developed and implemented to minimize
employee exposure to cadmium when maintenance of ventilation systems
and changing of filters is being conducted.

(e) Compliance program.
(i) Where employee exposure to cadmium exceeds the PEL and the

employer is required under (a) of this subsection to implement con-
trols to comply with the PEL, prior to the commencement of the job the
employer shall establish and implement a written compliance program to
reduce employee exposure to or below the PEL. To the extent that engi-
neering and work practice controls cannot reduce exposures to or below
the PEL, the employer shall include in the written compliance program
the use of appropriate respiratory protection to achieve compliance
with the PEL.

(ii) Written compliance programs shall be reviewed and updated as
often and as promptly as necessary to reflect significant changes in
the employer's compliance status or significant changes in the lowest
air cadmium level that is technologically feasible.

(iii) A competent person shall review the comprehensive compli-
ance program initially and after each change.

(iv) Written compliance programs shall be provided upon request
for examination and copying to the director, or authorized representa-
tives, affected employees, and designated employee representatives.

(7) Respirator protection.
(a) General. For employees who use respirators required by this

section, the employer must provide each employee with an appropriate
respirator that complies with the requirements of this section. Respi-
rators must be used during:

(i) Periods necessary to install or implement feasible engineer-
ing and work-practice controls when employee exposures exceed the PEL.

(ii) Maintenance and repair activities, and brief or intermittent
operations, for which employee exposures exceed the PEL and engineer-
ing and work-practice controls are not feasible or are not required.

(iii) Work operations in regulated areas specified in subsection
(5) of this section.
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(iv) Work operations for which the employer has implemented all
feasible engineering and work-practice controls, and such controls are
not sufficient to reduce exposures to or below the PEL.

(v) Emergencies.
(vi) Work operations for which an employee, who is exposed to

cadmium at or above the action level, requests a respirator.
(vii) Work operations for which engineering controls are not re-

quired under (a)(ii) of this subsection to reduce employee exposures
that exceed the PEL.

(b) Respirator program.
(i) The employer must develop, implement, and maintain a respira-

tory protection program as required by chapter 296-842 WAC, except WAC
296-842-14005, which covers each employee required by this chapter to
use a respirator.

(ii) If an employee has breathing difficulty during fit testing
or respirator use, the employer must provide the employee with a medi-
cal examination as required by subsection (12)(f)(ii) of this section
to determine if the employee can use a respirator while performing the
required duties.

(iii) No employees must use a respirator when, based on their re-
cent medical examination, the examining physician determines that the
employee will be unable to continue to function normally while using a
respirator. If the physician determines the employee must be limited
in, or removed from, their current job because of the employee's in-
ability to use a respirator, the job limitation or removal must be
conducted as required by (k) and (l) of this subsection.

(c) Respirator selection. The employer must:
(i) Select and provide the appropriate respirator as specified in

this section and WAC 296-842-13005 in the respirator rule.
• Provide employees with full facepiece respirators when they ex-

perience eye irritation.
• Make sure high-efficiency particulate air (HEPA) filters or N-,

R-, or P-100 series filters are provided for powered air-purifying
respirators (PAPRs) and negative-pressure air-purifying respirators.

(ii) The employer shall provide a powered, air-purifying respira-
tor (PAPR) instead of a negative-pressure respirator when an employee
entitled to a respirator chooses to use this type of respirator and
such a respirator will provide adequate protection to the employee.

(8) Emergency situations. The employer shall develop and imple-
ment a written plan for dealing with emergency situations involving
substantial releases of airborne cadmium. The plan shall include pro-
visions for the use of appropriate respirators and personal protective
equipment. In addition, employees not essential to correcting the
emergency situation shall be restricted from the area and normal oper-
ations halted in that area until the emergency is abated.

(9) Protective work clothing and equipment.
(a) Provision and use. If an employee is exposed to airborne cad-

mium above the PEL or where skin or eye irritation is associated with
cadmium exposure at any level, the employer shall provide at no cost
to the employee, and assure that the employee uses, appropriate pro-
tective work clothing and equipment that prevents contamination of the
employee and the employee's garments. Protective work clothing and
equipment includes, but is not limited to:

(i) Coveralls or similar full-body work clothing;
(ii) Gloves, head coverings, and boots or foot coverings; and
(iii) Face shields, vented goggles, or other appropriate protec-

tive equipment that complies with WAC 296-155-215.
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(b) Removal and storage.
(i) The employer shall assure that employees remove all protec-

tive clothing and equipment contaminated with cadmium at the comple-
tion of the work shift and do so only in change rooms provided in ac-
cordance with subsection (10)(a) of this section.

(ii) The employer shall assure that no employee takes cadmium-
contaminated protective clothing or equipment from the workplace, ex-
cept for employees authorized to do so for purposes of laundering,
cleaning, maintaining, or disposing of cadmium-contaminated protective
clothing and equipment at an appropriate location or facility away
from the workplace.

(iii) The employer shall assure that contaminated protective
clothing and equipment, when removed for laundering, cleaning, mainte-
nance, or disposal, is placed and stored in sealed, impermeable bags
or other closed, impermeable containers that are designed to prevent
dispersion of cadmium dust.

(iv) The employer shall assure that containers of contaminated
protective clothing and equipment that are to be taken out of the
change rooms or the workplace for laundering, cleaning, maintenance or
disposal shall bear labels in accordance with subsection (13)(c)(ii)
of this section.

(c) Cleaning, replacement, and disposal.
(i) The employer shall provide the protective clothing and equip-

ment required by (a) of this subsection in a clean and dry condition
as often as necessary to maintain its effectiveness, but in any event
at least weekly. The employer is responsible for cleaning and launder-
ing the protective clothing and equipment required by this subsection
to maintain its effectiveness and is also responsible for disposing of
such clothing and equipment.

(ii) The employer also is responsible for repairing or replacing
required protective clothing and equipment as needed to maintain its
effectiveness. When rips or tears are detected while an employee is
working they shall be immediately mended, or the worksuit shall be im-
mediately replaced.

(iii) The employer shall prohibit the removal of cadmium from
protective clothing and equipment by blowing, shaking, or any other
means that disperses cadmium into the air.

(iv) The employer shall assure that any laundering of contamina-
ted clothing or cleaning of contaminated equipment in the workplace is
done in a manner that prevents the release of airborne cadmium in ex-
cess of the permissible exposure limit prescribed in subsection (3) of
this section.

(v) The employer shall inform any person who launders or cleans
protective clothing or equipment contaminated with cadmium of the po-
tentially harmful effects of exposure to cadmium, and that the cloth-
ing and equipment should be laundered or cleaned in a manner to effec-
tively prevent the release of airborne cadmium in excess of the PEL.

(10) Hygiene areas and practices.
(a) General. For employees whose airborne exposure to cadmium is

above the PEL, the employer shall provide clean change rooms, hand-
washing facilities, showers, and lunchroom facilities that comply with
WAC 296-155-140.

(b) Change rooms. The employer shall assure that change rooms are
equipped with separate storage facilities for street clothes and for
protective clothing and equipment, which are designed to prevent dis-
persion of cadmium and contamination of the employee's street clothes.

(c) Showers and handwashing facilities.
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(i) The employer shall assure that employees whose airborne expo-
sure to cadmium is above the PEL shower during the end of the work
shift.

(ii) The employer shall assure that employees who are exposed to
cadmium above the PEL wash their hands and faces prior to eating,
drinking, smoking, chewing tobacco or gum, or applying cosmetics.

(d) Lunchroom facilities.
(i) The employer shall assure that the lunchroom facilities are

readily accessible to employees, that tables for eating are maintained
free of cadmium, and that no employee in a lunchroom facility is ex-
posed at any time to cadmium at or above a concentration of 2.5 µg/m3.

(ii) The employer shall assure that employees do not enter lunch-
room facilities with protective work clothing or equipment unless sur-
face cadmium has been removed from the clothing and equipment by HEPA
vacuuming or some other method that removes cadmium dust without dis-
persing it.

(11) Housekeeping.
(a) All surfaces shall be maintained as free as practicable of

accumulations of cadmium.
(b) All spills and sudden releases of material containing cadmium

shall be cleaned up as soon as possible.
(c) Surfaces contaminated with cadmium shall, wherever possible,

be cleaned by vacuuming or other methods that minimize the likelihood
of cadmium becoming airborne.

(d) HEPA-filtered vacuuming equipment or equally effective fil-
tration methods shall be used for vacuuming. The equipment shall be
used and emptied in a manner that minimizes the reentry of cadmium in-
to the workplace.

(e) Shoveling, dry or wet sweeping, and brushing may be used only
where vacuuming or other methods that minimize the likelihood of cad-
mium becoming airborne have been tried and found not to be effective.

(f) Compressed air shall not be used to remove cadmium from any
surface unless the compressed air is used in conjunction with a venti-
lation system designed to capture the dust cloud created by the com-
pressed air.

(g) Waste, scrap, debris, bags, containers, personal protective
equipment, and clothing contaminated with cadmium and consigned for
disposal shall be collected and disposed of in sealed impermeable bags
or other closed, impermeable containers. These bags and containers
shall be labeled in accordance with subsection (13)(((b))) (c)(ii) of
this section.

(12) Medical surveillance.
(a) General.
(i) Scope.
(A) Currently exposed—The employer shall institute a medical sur-

veillance program for all employees who are or may be exposed at or
above the action level and all employees who perform the following
tasks, operations, or jobs: Electrical grounding with cadmium-welding;
cutting, brazing, burning, grinding, or welding on surfaces that were
painted with cadmium-containing paints; electrical work using cadmium-
coated conduit; use of cadmium containing paints; cutting and welding
cadmium-plated steel; brazing or welding with cadmium alloys; fusing
of reinforced steel by cadmium welding; maintaining or retrofitting
cadmium-coated equipment; and, wrecking and demolition where cadmium
is present. A medical surveillance program will not be required if the
employer demonstrates that the employee:
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(I) Is not currently exposed by the employer to airborne concen-
trations of cadmium at or above the action level on thirty or more
days per year (twelve consecutive months); and

(II) Is not currently exposed by the employer in those tasks on
thirty or more days per year (twelve consecutive months).

(B) Previously exposed—The employer shall also institute a medi-
cal surveillance program for all employees who might previously have
been exposed to cadmium by the employer prior to the effective date of
this section in tasks specified under (a)(i)(A) of this subsection,
unless the employer demonstrates that the employee did not in the
years prior to the effective date of this section work in those tasks
for the employer with exposure to cadmium for an aggregated total of
more than twelve months.

(ii) To determine an employee's fitness for using a respirator,
the employer shall provide the limited medical examination specified
in (f) of this subsection.

(iii) The employer shall assure that all medical examinations and
procedures required by this section are performed by or under the su-
pervision of a licensed physician, who has read and is familiar with
the health effects WAC 296-62-07441, Appendix A, the regulatory text
of this section, the protocol for sample handling and lab selection in
WAC 296-62-07451, Appendix F, and the questionnaire of WAC
296-62-07447, Appendix D.

(iv) The employer shall provide the medical surveillance required
by this section, including multiple physician review under (m) of this
subsection without cost to employees, and at a time and place that is
reasonable and convenient to employees.

(v) The employer shall assure that the collecting and handling of
biological samples of cadmium in urine (CdU), cadmium in blood (CdB),
and beta-2 microglobulin in urine (B2-M) taken from employees under
this section is done in a manner that assures their reliability and
that analysis of biological samples of cadmium in urine (CdU), cadmium
in blood (CdB), and beta-2 microglobulin in urine (B2-M) taken from
employees under this section is performed in laboratories with demon-
strated proficiency to perform the particular analysis. (See WAC
296-62-07451, Appendix F.)

(b) Initial examination.
(i) For employees covered by medical surveillance under (a)(i) of

this subsection, the employer shall provide an initial medical exami-
nation. The examination shall be provided to those employees within
thirty days after initial assignment to a job with exposure to cadmium
or no later than ninety days after the effective date of this section,
whichever date is later.

(ii) The initial medical examination shall include:
(A) A detailed medical and work history, with emphasis on: Past,

present, and anticipated future exposure to cadmium; any history of
renal, cardiovascular, respiratory, hematopoietic, reproductive,
and/or musculo-skeletal system dysfunction; current usage of medica-
tion with potential nephrotoxic side-effects; and smoking history and
current status; and

(B) Biological monitoring that includes the following tests:
(I) Cadmium in urine (CdU), standardized to grams of creatinine

(g/Cr);
(II) Beta-2 microglobulin in urine (B2-M), standardized to grams

of creatinine (g/Cr), with pH specified, as described in WAC
296-62-07451, Appendix F; and
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(III) Cadmium in blood (CdB), standardized to liters of whole
blood (lwb).

(iii) Recent examination: An initial examination is not required
to be provided if adequate records show that the employee has been ex-
amined in accordance with the requirements of (b)(ii) of this subsec-
tion within the past twelve months. In that case, such records shall
be maintained as part of the employee's medical record and the prior
exam shall be treated as if it were an initial examination for the
purposes of (c) and (d) of this subsection.

(c) Actions triggered by initial biological monitoring.
(i) If the results of the biological monitoring tests in the ini-

tial examination show the employee's CdU level to be at or below 3
µg/g Cr, B2-M level to be at or below 300 µg/g Cr and CdB level to be
at or below 5 µg/lwb, then:

(A) For employees who are subject to medical surveillance under
(a)(i)(A) of this subsection because of current or anticipated expo-
sure to cadmium, the employer shall provide the minimum level of peri-
odic medical surveillance in accordance with the requirements in (d)
(i) of this subsection; and

(B) For employees who are subject to medical surveillance under
(a)(i)(B) of this subsection because of prior but not current expo-
sure, the employer shall provide biological monitoring for CdU, B2-M,
and CdB one year after the initial biological monitoring and then the
employer shall comply with the requirements of (d)(vi) of this subsec-
tion.

(ii) For all employees who are subject to medical surveillance
under (a)(i) of this subsection, if the results of the initial biolog-
ical monitoring tests show the level of CdU to exceed 3 µg/g Cr, the
level of B2-M to be in excess of 300 µg/g Cr, or the level of CdB to
be in excess of 5 µg/lwb, the employer shall:

(A) Within two weeks after receipt of biological monitoring re-
sults, reassess the employee's occupational exposure to cadmium as
follows:

(I) Reassess the employee's work practices and personal hygiene;
(II) Reevaluate the employee's respirator use, if any, and the

respirator program;
(III) Review the hygiene facilities;
(IV) Reevaluate the maintenance and effectiveness of the relevant

engineering controls;
(V) Assess the employee's smoking history and status;
(B) Within thirty days after the exposure reassessment, specified

in (c)(ii)(A) of this subsection, take reasonable steps to correct any
deficiencies found in the reassessment that may be responsible for the
employee's excess exposure to cadmium; and

(C) Within ninety days after receipt of biological monitoring re-
sults, provide a full medical examination to the employee in accord-
ance with the requirements of (d)(ii) of this subsection. After com-
pleting the medical examination, the examining physician shall deter-
mine in a written medical opinion whether to medically remove the em-
ployee. If the physician determines that medical removal is not neces-
sary, then until the employee's CdU level falls to or below 3 µg/g Cr,
B2-M level falls to or below 300 µg/g Cr and CdB level falls to or be-
low 5 µg/lwb, the employer shall:

(I) Provide biological monitoring in accordance with (b)(ii)(B)
of this subsection on a semiannual basis; and
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(II) Provide annual medical examinations in accordance with (d)
(ii) of this subsection.

(iii) For all employees who are subject to medical surveillance
under (a)(i) of this subsection, if the results of the initial biolog-
ical monitoring tests show the level of CdU to be in excess of 15 µg/g
Cr, or the level of CdB to be in excess of 15 µg/lwb, or the level of
B2-M to be in excess of 1,500 µg/g Cr, the employer shall comply with
the requirements of (c)(ii)(A) and (B) of this subsection. Within
ninety days after receipt of biological monitoring results, the em-
ployer shall provide a full medical examination to the employee in ac-
cordance with the requirements of (d)(ii) of this subsection. After
completing the medical examination, the examining physician shall de-
termine in a written medical opinion whether to medically remove the
employee. However, if the initial biological monitoring results and
the biological monitoring results obtained during the medical examina-
tion both show that: CdU exceeds 15 µg/g Cr; or CdB exceeds 15 µg/lwb;
or B2-M exceeds 1500 µ/g Cr, and in addition CdU exceeds 3 µg/g Cr or
CdB exceeds 5 µg/liter of whole blood, then the physician shall medi-
cally remove the employee from exposure to cadmium at or above the ac-
tion level. If the second set of biological monitoring results ob-
tained during the medical examination does not show that a mandatory
removal trigger level has been exceeded, then the employee is not re-
quired to be removed by the mandatory provisions of this section. If
the employee is not required to be removed by the mandatory provisions
of this section or by the physician's determination, then until the
employee's CdU level falls to or below 3 µg/g Cr, B2-M level falls to
or below 300 µg/g Cr and CdB level falls to or below 5 µg/lwb, the em-
ployer shall:

(A) Periodically reassess the employee's occupational exposure to
cadmium;

(B) Provide biological monitoring in accordance with (b)(ii)(B)
of this subsection on a quarterly basis; and

(C) Provide semiannual medical examinations in accordance with
(d)(ii) of this subsection.

(iv) For all employees to whom medical surveillance is provided,
beginning on January 1, 1999, and in lieu of (c)(iii) of this subsec-
tion, whenever the results of initial biological monitoring tests show
the employee's CdU level to be in excess of 7 µg/g Cr, or B2-M level
to be in excess of 750 µg/g Cr, or CdB level to be in excess of 10 µg/
lwb, the employer shall comply with the requirements of (c)(ii)(A) and
(B) of this subsection. Within ninety days after receipt of biological
monitoring results, the employer shall provide a full medical examina-
tion to the employee in accordance with the requirements of (d)(ii) of
this subsection. After completing the medical examination, the examin-
ing physician shall determine in a written medical opinion whether to
medically remove the employee. However, if the initial biological mon-
itoring results and the biological monitoring results obtained during
the medical examination both show that: CdU exceeds 7 µg/g Cr; or CdB
exceeds 10 µg/lwb; or B2-M exceeds 750 µg/g Cr, and in addition CdU
exceeds 3 µg/g Cr or CdB exceeds 5 µg/liter of whole blood, then the
physician shall medically remove the employee from exposure to cadmium
at or above the action level. If the second set of biological monitor-
ing results obtained during the medical examination does not show that
a mandatory removal trigger level has been exceeded, then the employee
is not required to be removed by the mandatory provisions of this sec-
tion. If the employee is not required to be removed by the mandatory

[ 11 ] OTS-5787.1



provisions of this section or by the physician's determination, then
until the employee's CdU level falls to or below 3 µg/g Cr, B2-M level
falls to or below 300 µg/g Cr and CdB level falls to or below 5 µg/
lwb, the employer shall:

(A) Periodically reassess the employee's occupational exposure to
cadmium;

(B) Provide biological monitoring in accordance with (b)(ii)(B)
of this subsection on a quarterly basis; and

(C) Provide semiannual medical examinations in accordance with
(d)(ii) of this subsection.

(d) Periodic medical surveillance.
(i) For each employee who is covered by medical surveillance un-

der (a)(i)(A) of this subsection because of current or anticipated ex-
posure to cadmium, the employer shall provide at least the minimum
level of periodic medical surveillance, which consists of periodic
medical examinations and periodic biological monitoring. A periodic
medical examination shall be provided within one year after the ini-
tial examination required by (b) of this subsection and thereafter at
least biennially. Biological sampling shall be provided at least annu-
ally either as part of a periodic medical examination or separately as
periodic biological monitoring.

(ii) The periodic medical examination shall include:
(A) A detailed medical and work history, or update thereof, with

emphasis on: Past, present, and anticipated future exposure to cadmi-
um; smoking history and current status; reproductive history; current
use of medications with potential nephrotoxic side-effects; any histo-
ry of renal, cardiovascular, respiratory, hematopoietic, and/or muscu-
lo-skeletal system dysfunction; and as part of the medical and work
history, for employees who wear respirators, questions 3 through 11
and 25 through 32 in WAC 296-62-07447, Appendix D;

(B) A complete physical examination with emphasis on: Blood pres-
sure, the respiratory system, and the urinary system;

(C) A 14 inch by 17 inch, or a reasonably standard sized posteri-
or-anterior chest X ray (after the initial X ray, the frequency of
chest X rays is to be determined by the examining physician);

(D) Pulmonary function tests, including forced vital capacity
(FVC) and forced expiratory volume at 1 second (FEV1);

(E) Biological monitoring, as required in (b)(ii)(B) of this sub-
section;

(F) Blood analysis, in addition to the analysis required under
(b)(ii)(B) of this subsection, including blood urea nitrogen, complete
blood count, and serum creatinine;

(G) Urinalysis, in addition to the analysis required under (b)
(ii)(B) of this subsection, including the determination of albumin,
glucose, and total and low molecular weight proteins;

(H) For males over forty years old, prostate palpation, or other
at least as effective diagnostic test(s); and

(I) Any additional tests or procedures deemed appropriate by the
examining physician.

(iii) Periodic biological monitoring shall be provided in accord-
ance with (b)(ii)(B) of this subsection.

(iv) If the results of periodic biological monitoring or the re-
sults of biological monitoring performed as part of the periodic medi-
cal examination show the level of the employee's CdU, B2-M, or CdB to
be in excess of the levels specified in (c)(ii) and (iii) of this sub-
section; or, beginning on January 1, 1999, in excess of the levels
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specified in (c)(ii) or (iv) of this subsection, the employer shall
take the appropriate actions specified in (c)(ii) through (iv) of this
subsection, respectively.

(v) For previously exposed employees under (a)(i)(B) of this sub-
section:

(A) If the employee's levels of CdU did not exceed 3 µg/g Cr, CdB
did not exceed 5 µg/lwb, and B2-M did not exceed 300 µg/g Cr in the
initial biological monitoring tests, and if the results of the follow-
up biological monitoring required by (c)(i)(B) of this subsection one
year after the initial examination confirm the previous results, the
employer may discontinue all periodic medical surveillance for that
employee.

(B) If the initial biological monitoring results for CdU, CdB, or
B2-M were in excess of the levels specified in (c)(i) of this subsec-
tion, but subsequent biological monitoring results required by (c)(ii)
through (iv) of this subsection show that the employee's CdU levels no
longer exceed 3 µg/g Cr, CdB levels no longer exceed 5 µg/lwb, and B2-
M levels no longer exceed 300 µg/g Cr, the employer shall provide bio-
logical monitoring for CdU, CdB, and B2-M one year after these most
recent biological monitoring results. If the results of the follow-up
biological monitoring specified in this section, confirm the previous
results, the employer may discontinue all periodic medical surveil-
lance for that employee.

(C) However, if the results of the follow-up tests specified in
(d)(v)(A) or (B) of this subsection indicate that the level of the em-
ployee's CdU, B2-M, or CdB exceeds these same levels, the employer is
required to provide annual medical examinations in accordance with the
provisions of (d)(ii) of this subsection until the results of biologi-
cal monitoring are consistently below these levels or the examining
physician determines in a written medical opinion that further medical
surveillance is not required to protect the employee's health.

(vi) A routine, biennial medical examination is not required to
be provided in accordance with (c)(i) and (d) of this subsection if
adequate medical records show that the employee has been examined in
accordance with the requirements of (d)(ii) of this subsection within
the past twelve months. In that case, such records shall be maintained
by the employer as part of the employee's medical record, and the next
routine, periodic medical examination shall be made available to the
employee within two years of the previous examination.

(e) Actions triggered by medical examinations. If the results of
a medical examination carried out in accordance with this section in-
dicate any laboratory or clinical finding consistent with cadmium tox-
icity that does not require employer action under (b), (c), or (d) of
this subsection, the employer shall take the following steps and con-
tinue to take them until the physician determines that they are no
longer necessary.

(i) Periodically reassess: The employee's work practices and per-
sonal hygiene; the employee's respirator use, if any; the employee's
smoking history and status; the respiratory protection program; the
hygiene facilities; the maintenance and effectiveness of the relevant
engineering controls; and take all reasonable steps to correct the de-
ficiencies found in the reassessment that may be responsible for the
employee's excess exposure to cadmium.

(ii) Provide semiannual medical reexaminations to evaluate the
abnormal clinical sign(s) of cadmium toxicity until the results are
normal or the employee is medically removed; and
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(iii) Where the results of tests for total proteins in urine are
abnormal, provide a more detailed medical evaluation of the toxic ef-
fects of cadmium on the employee's renal system.

(f) Examination for respirator use.
(i) To determine an employee's fitness for respirator use, the

employer shall provide a medical examination that includes the ele-
ments specified in (f)(i)(A) through (D) of this subsection. This ex-
amination shall be provided prior to the employee's being assigned to
a job that requires the use of a respirator or no later than ninety
days after this section goes into effect, whichever date is later, to
any employee without a medical examination within the preceding twelve
months that satisfies the requirements of this section.

(A) A detailed medical and work history, or update thereof, with
emphasis on: Past exposure to cadmium; smoking history and current
status; any history of renal, cardiovascular, respiratory, hemato-
poietic, and/or musculo-skeletal system dysfunction; a description of
the job for which the respirator is required; and questions 3 through
11 and 25 through 32 in WAC 296-62-07447, Appendix D;

(B) A blood pressure test;
(C) Biological monitoring of the employee's levels of CdU, CdB

and B2-M in accordance with the requirements of (b)(ii)(B) of this
subsection, unless such results already have been obtained within the
twelve months; and

(D) Any other test or procedure that the examining physician
deems appropriate.

(ii) After reviewing all the information obtained from the medi-
cal examination required in (f)(i) of this subsection, the physician
shall determine whether the employee is fit to wear a respirator.

(iii) Whenever an employee has exhibited difficulty in breathing
during a respirator fit test or during use of a respirator, the em-
ployer, as soon as possible, shall provide the employee with a period-
ic medical examination in accordance with (d)(ii) of this subsection
to determine the employee's fitness to wear a respirator.

(iv) Where the results of the examination required under (f)(i),
(ii), or (iii) of this subsection are abnormal, medical limitation or
prohibition of respirator use shall be considered. If the employee is
allowed to wear a respirator, the employee's ability to continue to do
so shall be periodically evaluated by a physician.

(g) Emergency examinations.
(i) In addition to the medical surveillance required in (b)

through (f) of this subsection, the employer shall provide a medical
examination as soon as possible to any employee who may have been
acutely exposed to cadmium because of an emergency.

(ii) The examination shall include the requirements of (d)(ii),
of this subsection, with emphasis on the respiratory system, other or-
gan systems considered appropriate by the examining physician, and
symptoms of acute overexposure, as identified in Appendix A, WAC
296-62-07441 (2)(b)(i) and (ii) and (4).

(h) Termination of employment examination.
(i) At termination of employment, the employer shall provide a

medical examination in accordance with (d)(ii) of this subsection, in-
cluding a chest X ray where necessary, to any employee to whom at any
prior time the employer was required to provide medical surveillance
under (a)(i) or (g) of this subsection. However, if the last examina-
tion satisfied the requirements of (d)(ii) of this subsection and was
less than six months prior to the date of termination, no further ex-
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amination is required unless otherwise specified in (c) or (e) of this
subsection;

(ii) In addition, if the employer has discontinued all periodic
medical surveillance under (d)(v) of this subsection, no termination
of employment medical examination is required.

(i) Information provided to the physician. The employer shall
provide the following information to the examining physician:

(i) A copy of this standard and appendices;
(ii) A description of the affected employee's former, current,

and anticipated duties as they relate to the employee's occupational
exposure to cadmium;

(iii) The employee's former, current, and anticipated future lev-
els of occupational exposure to cadmium;

(iv) A description of any personal protective equipment, includ-
ing respirators, used or to be used by the employee, including when
and for how long the employee has used that equipment; and

(v) Relevant results of previous biological monitoring and medi-
cal examinations.

(j) Physician's written medical opinion.
(i) The employer shall promptly obtain a written, signed, medical

opinion from the examining physician for each medical examination per-
formed on each employee. This written opinion shall contain:

(A) The physician's diagnosis for the employee;
(B) The physician's opinion as to whether the employee has any

detected medical condition(s) that would place the employee at in-
creased risk of material impairment to health from further exposure to
cadmium, including any indications of potential cadmium toxicity;

(C) The results of any biological or other testing or related
evaluations that directly assess the employee's absorption of cadmium;

(D) Any recommended removal from, or limitation on the activities
or duties of the employee or on the employee's use of personal protec-
tive equipment, such as respirators;

(E) A statement that the physician has clearly and carefully ex-
plained to the employee the results of the medical examination, in-
cluding all biological monitoring results and any medical conditions
related to cadmium exposure that require further evaluation or treat-
ment, and any limitation on the employee's diet or use of medications.

(ii) The employer shall promptly obtain a copy of the results of
any biological monitoring provided by an employer to an employee inde-
pendently of a medical examination under (b) and (d) of this subsec-
tion, and, in lieu of a written medical opinion, an explanation sheet
explaining those results.

(iii) The employer shall instruct the physician not to reveal or-
ally or in the written medical opinion given to the employer specific
findings or diagnoses unrelated to occupational exposure to cadmium.

(k) Medical removal protection (MRP).
(i) General.
(A) The employer shall temporarily remove an employee from work

where there is excess exposure to cadmium on each occasion that medi-
cal removal is required under (c), (d), or (f) of this subsection and
on each occasion that a physician determines in a written medical
opinion that the employee should be removed from such exposure. The
physician's determination may be based on biological monitoring re-
sults, inability to wear a respirator, evidence of illness, other
signs or symptoms of cadmium-related dysfunction or disease, or any
other reason deemed medically sufficient by the physician.
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(B) The employer shall medically remove an employee in accordance
with (k) of this subsection regardless of whether at the time of re-
moval a job is available into which the removed employee may be trans-
ferred.

(C) Whenever an employee is medically removed under (k) of this
subsection, the employer shall transfer the removed employee to a job
where the exposure to cadmium is within the permissible levels speci-
fied in subsection (12) of this section as soon as one becomes availa-
ble.

(D) For any employee who is medically removed under the provi-
sions of (k)(i) of this subsection, the employer shall provide follow-
up medical examinations semiannually until, in a written medical opin-
ion, the examining physician determines that either the employee may
be returned to his/her former job status or the employee must be per-
manently removed from excess cadmium exposure.

(E) The employer may not return an employee who has been medical-
ly removed for any reason to his/her former job status until a physi-
cian determines in a written medical opinion that continued medical
removal is no longer necessary to protect the employee's health.

(ii) Where an employee is found unfit to wear a respirator under
(f)(ii) of this subsection, the employer shall remove the employee
from work where exposure to cadmium is above the PEL.

(iii) Where removal is based upon any reason other than the em-
ployee's inability to wear a respirator, the employer shall remove the
employee from work where exposure to cadmium is at or above the action
level.

(iv) Except as specified in (k)(v) of this subsection, no employ-
ee who was removed because his/her level of CdU, CdB and/or B2-M ex-
ceeded the trigger levels in (c) or (d) of this subsection may be re-
turned to work with exposure to cadmium at or above the action level
until the employee's levels of CdU fall to or below 3 µg/g Cr, CdB
fall to or below 5 µg/lwb, and B2-M fall to or below 300 µg/g Cr.

(v) However, when in the examining physician's opinion continued
exposure to cadmium will not pose an increased risk to the employee's
health and there are special circumstances that make continued medical
removal an inappropriate remedy, the physician shall fully discuss
these matters with the employee, and then in a written determination
may return a worker to his/her former job status despite what would
otherwise be unacceptably high biological monitoring results. There-
after and until such time as the employee's biological monitoring re-
sults have decreased to levels where he/she could have been returned
to his/her former job status, the returned employee shall continue
medical surveillance as if he/she were still on medical removal. Until
such time, the employee is no longer subject to mandatory medical re-
moval. Subsequent questions regarding the employee's medical removal
shall be decided solely by a final medical determination.

(vi) Where an employer, although not required by this section to
do so, removes an employee from exposure to cadmium or otherwise pla-
ces limitations on an employee due to the effects of cadmium exposure
on the employee's medical condition, the employer shall provide the
same medical removal protection benefits to that employee under (l) of
this subsection as would have been provided had the removal been re-
quired under (k) of this subsection.

(l) Medical removal protection benefits.
(i) The employer shall provide medical removal protection bene-

fits to an employee for up to a maximum of eighteen months each time,
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and while the employee is temporarily medically removed under (k) of
this subsection.

(ii) For purposes of this section, the requirement that the em-
ployer provide medical removal protection benefits means that the em-
ployer shall maintain the total normal earnings, seniority, and all
other employee rights and benefits of the removed employee, including
the employee's right to his/her former job status, as if the employee
had not been removed from the employee's job or otherwise medically
limited.

(iii) Where, after eighteen months on medical removal because of
elevated biological monitoring results, the employee's monitoring re-
sults have not declined to a low enough level to permit the employee
to be returned to his/her former job status:

(A) The employer shall make available to the employee a medical
examination pursuant to this section in order to obtain a final medi-
cal determination as to whether the employee may be returned to
his/her former job status or must be permanently removed from excess
cadmium exposure; and

(B) The employer shall assure that the final medical determina-
tion indicates whether the employee may be returned to his/her former
job status and what steps, if any, should be taken to protect the em-
ployee's health.

(iv) The employer may condition the provision of medical removal
protection benefits upon the employee's participation in medical sur-
veillance provided in accordance with this section.

(m) Multiple physician review.
(i) If the employer selects the initial physician to conduct any

medical examination or consultation provided to an employee under this
section, the employee may designate a second physician to:

(A) Review any findings, determinations, or recommendations of
the initial physician; and

(B) Conduct such examinations, consultations, and laboratory
tests as the second physician deems necessary to facilitate this re-
view.

(ii) The employer shall promptly notify an employee of the right
to seek a second medical opinion after each occasion that an initial
physician provided by the employer conducts a medical examination or
consultation pursuant to this section. The employer may condition its
participation in, and payment for, multiple physician review upon the
employee doing the following within fifteen days after receipt of this
notice, or receipt of the initial physician's written opinion, which-
ever is later:

(A) Informing the employer that he or she intends to seek a medi-
cal opinion; and

(B) Initiating steps to make an appointment with a second physi-
cian.

(iii) If the findings, determinations, or recommendations of the
second physician differ from those of the initial physician, then the
employer and the employee shall assure that efforts are made for the
two physicians to resolve any disagreement.

(iv) If the two physicians have been unable to quickly resolve
their disagreement, then the employer and the employee, through their
respective physicians, shall designate a third physician to:

(A) Review any findings, determinations, or recommendations of
the other two physicians; and
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(B) Conduct such examinations, consultations, laboratory tests,
and discussions with the other two physicians as the third physician
deems necessary to resolve the disagreement among them.

(v) The employer shall act consistently with the findings, deter-
minations, and recommendations of the third physician, unless the em-
ployer and the employee reach an agreement that is consistent with the
recommendations of at least one of the other two physicians.

(n) Alternate physician determination. The employer and an em-
ployee or designated employee representative may agree upon the use of
any alternate form of physician determination in lieu of the multiple
physician review provided by (m) of this subsection, so long as the
alternative is expeditious and at least as protective of the employee.

(o) Information the employer must provide the employee.
(i) The employer shall provide a copy of the physician's written

medical opinion to the examined employee within five working days af-
ter receipt thereof.

(ii) The employer shall provide the employee with a copy of the
employee's biological monitoring results and an explanation sheet ex-
plaining the results within five working days after receipt thereof.

(iii) Within thirty days after a request by an employee, the em-
ployer shall provide the employee with the information the employer is
required to provide the examining physician under (i) of this subsec-
tion.

(p) Reporting. In addition to other medical events that are re-
quired to be reported on the OSHA Form No. 200, the employer shall re-
port any abnormal condition or disorder caused by occupational expo-
sure to cadmium associated with employment as specified in Chapter (V)
(E) of the Bureau of Labor Statistics Recordkeeping Guidelines for Oc-
cupational Injuries and Illnesses.

(13) Communication of cadmium hazards to employees.
(a) ((General. In communications concerning cadmium hazards,))

Hazard communication. The employer((s)) shall include cadmium in the
program established to comply with the requirements of WISHA's Hazard
Communication Standard (HCS), ((chapter 296-62 WAC, Part C, including
but not limited to the requirements concerning warning signs and la-
bels, material)) WAC 296-901-140. The employer shall ensure that each
employee has access to labels on containers of cadmium safety data
sheets (((MSDS))) (SDSs), and ((employee information and training. In
addition, employers shall comply with)) is trained in accordance with
the provisions of HCS and (d) of this subsection. The employer shall
provide information on at least the following ((requirements:)) haz-
ards: Cancer; lung effects; kidney effects; and acute toxicity ef-
fects.

(b) Warning signs.
(i) Warning signs shall be provided and displayed in regulated

areas. In addition, warning signs shall be posted at all approaches to
regulated areas so that an employee may read the signs and take neces-
sary protective steps before entering the area.

(ii) Warning signs required by (b)(i) of this subsection shall
bear the following ((information)) legend:

((Danger, Cadmium, Cancer Hazard,
Can Cause Lung and Kidney Disease,

Authorized Personnel Only,
Respirators Required in This Area))

DANGER
CADMIUM
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MAY CAUSE CANCER
CAUSES DAMAGE TO LUNGS AND KIDNEYS

WEAR RESPIRATORY PROTECTION IN THIS AREA
AUTHORIZED PERSONNEL ONLY

(iii) The employer shall ((assure)) ensure that signs required by
this section are illuminated, cleaned, and maintained as necessary so
that the legend is readily visible.

(iv) Prior to June 1, 2016, employers may use the following leg-
end in lieu of that specified in (b)(i) of this subsection:

DANGER
CADMIUM

CANCER HAZARD
CAN CAUSE LUNG AND KIDNEY DISEASE

AUTHORIZED PERSONNEL ONLY
RESPIRATORS REQUIRED IN THIS AREA

(c) Warning labels.
(i) Shipping and storage containers containing cadmium((,)) or

cadmium compounds((, or cadmium contaminated clothing, equipment,
waste, scrap, or debris)) shall bear appropriate warning labels, as
specified in (((c)(ii))) (a) of this subsection.

(ii) The warning labels for containers of cadmium-contaminated
protective clothing, equipment, waste, scrap, or debris shall include
at least the following information:

((Danger, Contains Cadmium, Cancer Hazard,
Avoid Creating Dust,

Can Cause Lung and Kidney Disease))
DANGER

CONTAINS CADMIUM
MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS AND KIDNEYS
AVOID CREATING DUST

(iii) Where feasible, installed cadmium products shall have a
visible label or other indication that cadmium is present.

(iv) Prior to June 1, 2015, employers may include the following
information on shipping and storage containers containing cadmium,
cadmium compounds, or cadmium-contaminated clothing, equipment, waste,
scrap, or debris in lieu of the labeling requirements specified in (c)
(i) and (ii) of this subsection:

DANGER
CONTAINS CADMIUM
CANCER HAZARD

AVOID CREATING DUST
CAN CAUSE LUNG AND KIDNEY DISEASE

(d) Employee information and training.
(i) The employer shall institute a training program for all em-

ployees who are potentially exposed to cadmium, assure employee par-
ticipation in the program, and maintain a record of the contents of
such program.

(ii) Training shall be provided prior to or at the time of ini-
tial assignment to a job involving potential exposure to cadmium and
at least annually thereafter.

(iii) The employer shall make the training program understandable
to the employee and shall assure that each employee is informed of the
following:

[ 19 ] OTS-5787.1



(A) The health hazards associated with cadmium exposure, with
special attention to the information incorporated in WAC 296-62-07441,
Appendix A;

(B) The quantity, location, manner of use, release, and storage
of cadmium in the workplace and the specific nature of operations that
could result in exposure to cadmium, especially exposures above the
PEL;

(C) The engineering controls and work practices associated with
the employee's job assignment;

(D) The measures employees can take to protect themselves from
exposure to cadmium, including modification of such habits as smoking
and personal hygiene, and specific procedures the employer has imple-
mented to protect employees from exposure to cadmium such as appropri-
ate work practices, emergency procedures, and the provision of person-
al protective equipment;

(E) The purpose, proper selection, fitting, proper use, and limi-
tations of respirators and protective clothing;

(F) The purpose and a description of the medical surveillance
program required by subsection (12) of this section;

(G) The contents of this section and its appendices; and
(H) The employee's rights of access to records under chapter

296-62 WAC, Part B.
(iv) Additional access to information and training program and

materials.
(A) The employer shall make a copy of this section and its appen-

dices readily available to all affected employees and shall provide a
copy without cost if requested.

(B) Upon request, the employer shall provide to the director or
authorized representative, all materials relating to the employee in-
formation and the training program.

(e) Multiemployer workplace. In a multiemployer workplace, an em-
ployer who produces, uses, or stores cadmium in a manner that may ex-
pose employees of other employers to cadmium shall notify those em-
ployers of the potential hazard in accordance with WAC ((296-800-170))
296-901-140 of the ((chemical)) hazard communication ((program))
standard.

(14) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and keep an accurate record of

all air monitoring for cadmium in the workplace.
(ii) This record shall include at least the following informa-

tion:
(A) The monitoring date, shift, duration, air volume, and results

in terms of an eight-hour TWA of each sample taken, and if cadmium is
not detected, the detection level;

(B) The name, Social Security number, and job classification of
all employees monitored and of all other employees whose exposures the
monitoring result is intended to represent, including, where applica-
ble, a description of how it was determined that the employee's moni-
toring result could be taken to represent other employee's exposures;

(C) A description of the sampling and analytical methods used and
evidence of their accuracy;

(D) The type of respiratory protective device, if any, worn by
the monitored employee and by any other employee whose exposure the
monitoring result is intended to represent;

(E) A notation of any other conditions that might have affected
the monitoring results;
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(F) Any exposure monitoring or objective data that were used and
the levels.

(iii) The employer shall maintain this record for at least thirty
years, in accordance with chapter 296-802 WAC.

(iv) The employer shall also provide a copy of the results of an
employee's air monitoring prescribed in subsection (4) of this section
to an industry trade association and to the employee's union, if any,
or, if either of such associations or unions do not exist, to another
comparable organization that is competent to maintain such records and
is reasonably accessible to employers and employees in the industry.

(b) Objective data for exemption from requirement for initial
monitoring.

(i) For purposes of this section, objective data are information
demonstrating that a particular product or material containing cadmium
or a specific process, operation, or activity involving cadmium cannot
release dust or fumes in concentrations at or above the action level
even under the worst-case release conditions. Objective data can be
obtained from an industry-wide study or from laboratory product test
results from manufacturers of cadmium-containing products or materi-
als. The data the employer uses from an industry-wide survey must be
obtained under workplace conditions closely resembling the processes,
types of material, control methods, work practices, and environmental
conditions in the employer's current operations.

(ii) The employer shall maintain the record for at least 30 years
of the objective data relied upon.

(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee covered by medical surveillance under (a)(i) of this
subsection.

(ii) The record shall include at least the following information
about the employee:

(A) Name, Social Security number, and description of duties;
(B) A copy of the physician's written opinions and of the explan-

ation sheets for biological monitoring results;
(C) A copy of the medical history, and the results of any physi-

cal examination and all test results that are required to be provided
by this section, including biological tests, X rays, pulmonary func-
tion tests, etc., or that have been obtained to further evaluate any
condition that might be related to cadmium exposure;

(D) The employee's medical symptoms that might be related to ex-
posure to cadmium; and

(E) A copy of the information provided to the physician as re-
quired by subsection (12)(i) of this section.

(iii) The employer shall assure that this record is maintained
for the duration of employment plus thirty years, in accordance with
chapter 296-802 WAC.

(iv) At the employee's request, the employer shall promptly pro-
vide a copy of the employee's medical record, or update as appropri-
ate, to a medical doctor or a union specified by the employee.

(d) Training. The employer shall certify that employees have been
trained by preparing a certification record which includes the identi-
ty of the person trained, the signature of the employer or the person
who conducted the training, and the date the training was completed.
The certification records shall be prepared at the completion of
training and shall be maintained on file for one year beyond the date
of training of that employee.

(e) Availability.
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(i) Except as otherwise provided for in this section, access to
all records required to be maintained by (a) through (d) of this sub-
section shall be in accordance with the provisions of chapter 296-802
WAC.

(ii) Within fifteen days after a request, the employer shall make
an employee's medical records required to be kept by (c) of this sub-
section available for examination and copying to the subject employee,
to designated representatives, to anyone having the specific written
consent of the subject employee, and after the employee's death or in-
capacitation, to the employee's family members.

(f) Transfer of records. Whenever an employer ceases to do busi-
ness and there is no successor employer or designated organization to
receive and retain records for the prescribed period, the employer
shall comply with the requirements concerning transfer of records set
forth in chapter 296-802 WAC.

(15) Observation of monitoring.
(a) Employee observation. The employer shall provide affected em-

ployees or their designated representatives an opportunity to observe
any monitoring of employee exposure to cadmium.

(b) Observation procedures. When observation of monitoring re-
quires entry into an area where the use of protective clothing or
equipment is required, the employer shall provide the observer with
that clothing and equipment and shall assure that the observer uses
such clothing and equipment and complies with all other applicable
safety and health procedures.

(16) Appendices.
(a) Compliance with the fit testing requirements in WAC

296-842-15005 are mandatory.
(b) Except where portions of WAC 296-62-07441, 296-62-07443,

296-62-07447, 296-62-07449, and 296-62-07451, Appendices A, B, D, E,
and F, respectively, to this section are expressly incorporated in re-
quirements of this section, these appendices are purely informational
and are not intended to create any additional obligations not other-
wise imposed or to detract from any existing obligations.
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AMENDATORY SECTION (Amending WSR 10-09-088, filed 4/20/10, effective
6/1/10)

WAC 296-304-09011 Head protection. (1) The employer must provide
each affected employee with head protection according to the following
requirements:

(a) Each affected employee wears a protective helmet when working
in areas where there is a potential for injury to the head.

(b) Each affected employee wears a protective helmet designed to
reduce electrical shock hazards where there is potential for electric
shock or burns from contact with exposed electrical conductors that
could contact the head.

(2) The employer must ensure that all protective helmets comply
with ((one)) any of the following consensus standards:

• ANSI Z89.1-2009, American National Standard for Industrial Head
Protection.

• ANSI Z89.1-2003, American National Standard for Industrial Head
Protection.

• ANSI Z89.1-1997, American National Standard for Industrial Head
Protection.

• ANSI Z89.1-1986, American National Standard for Personnel Pro-
tection—Protective Headwear for Industrial Workers—Requirements.

Employers may use alternate head protection if they can demon-
strate such devices are at least as effective as those constructed in
accordance with one of the above consensus standards.

[ 1 ] OTS-5805.1



AMENDATORY SECTION (Amending WSR 06-19-074, filed 9/19/06, effective
12/1/06)

WAC 296-59-005 Incorporation of other standards. (1) Lifts and
tows shall be designed, installed, operated, and maintained in accord-
ance with American National Standard Institute (ANSI) B77.1-1982,
Standards for Passenger Tramways—Aerial Tramways and Lifts, Surface
Lifts, and Tows—Safety Requirements.

(2) Future revised editions of ANSI B77.1-1982 may be used for
new installations or major modifications of existing installations, as
recommended or approved by the equipment manufacturer or a qualified
design engineer, except that, where specific provisions exist, varian-
ces shall be requested from the department.

(3) Reserved.
(4) The use of military type weapons for avalanche control shall

comply with all requirements of the United States government and/or
the military branch having jurisdiction. Compliance shall include
qualification of employees, security requirements, and storage and
handling of ammunition.

(5) The employer shall develop and maintain a ((chemical)) hazard
communication program as required by WAC ((296-800-170)) 296-901-140,
which will provide information to all employees relative to hazardous
chemicals or substances to which they are exposed, or may become ex-
posed, in the course of their employment.

(6) When employees perform activities such as construction work
or logging, the WAC chapter governing the specific activity shall ap-
ply, e.g., chapter 296-155 or 296-54 WAC, et seq.
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AMENDATORY SECTION (Amending WSR 07-03-163, filed 1/24/07, effective
4/1/07)

WAC 296-62-07373 Communication of EtO hazards ((to employees)).
(1) Hazard communication - General.

(a) Chemical manufacturers, importers, distributors and employers
shall comply with all requirements of the Hazard Communication Stand-
ard (HCS), WAC 296-901-140 for EtO.

(b) In classifying the hazards of EtO at least the following haz-
ards are to be addressed: Cancer; reproductive effects; mutagenicity;
central nervous system; skin sensitization; skin, eye and respiratory
tract irritation; acute toxicity effects; and flammability.

(c) Employers shall include EtO in the hazard communication pro-
gram established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
EtO and to safety data sheets, and is trained in accordance with the
requirements of HCS and WAC 296-855-20090.

(2) Signs and labels.
(a) Signs.
(i) The employer shall post and maintain legible signs demarcat-

ing regulated areas and entrances or accessways to regulated areas
that bear the following legend:

DANGER
ETHYLENE OXIDE

MAY CAUSE CANCER
MAY DAMAGE FERTILITY OR THE UNBORN CHILD

RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING MAY BE
REQUIRED IN THIS AREA

AUTHORIZED PERSONNEL ONLY

(ii) Prior to June 1, 2016, employers may use the following leg-
end in lieu of that specified in (a)(i) of this subsection:

DANGER
ETHYLENE OXIDE

CANCER HAZARD AND REPRODUCTIVE HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE CLOTHING MAY BE REQUIRED
TO BE WORN IN THIS AREA

(b) Labels.
(i) The employer shall ensure that ((precautionary)) labels are

affixed to all containers of EtO whose contents are capable of causing
employee exposure at or above the action level or whose contents may
reasonably be foreseen to cause employee exposure above the excursion
limit, and that the labels remain affixed when the containers of EtO
leave the workplace. For the purpose of this subsection, reaction ves-
sels, storage tanks, and pipes or piping systems are not considered to
be containers. ((The labels shall comply with the requirements of
chapter 296-839 WAC, Content and distribution of material safety data
sheets (MSDSs) and label information, and WAC 296-800-170 of the safe-
ty and health core rules. Labels shall include the following legend:

(i))) (ii) Prior to June 1, 2015, employers may include the fol-
lowing information on containers of EtO in lieu of the labeling re-
quirements in subsection (1)(a) of this section:

(A)
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DANGER
CONTAINS ETHYLENE OXIDE

CANCER HAZARD AND REPRODUCTIVE HAZARD; and
(((ii))) (B) A warning statement against breathing airborne con-

centrations of EtO.
(c) The labeling requirements under WAC 296-62-07355 through

296-62-07389 do not apply where EtO is used as a pesticide, as such
term is defined in the Federal Insecticide, Fungicide, and Rodenticide
Act (7 U.S.C. 136 et seq.), when it is labeled pursuant to that act
and regulations issued under that act by the Environmental Protection
Agency.

(((2) Material)) (d) The details of the hazard communication pro-
gram developed by the employer, including an explanation of the label-
ing system and how employees can obtain and use the appropriate hazard
information.

(3) Safety data sheets. Employers who are manufacturers or im-
porters of EtO shall comply with the requirements regarding develop-
ment of ((material)) safety data sheets as specified in WAC
((296-62-05413)) 296-901-14014 of the Hazard Communication Standard.

(((3))) (4) Information and training.
(a) The employer shall provide employees who are potentially ex-

posed to EtO at or above the action level or above the excursion limit
with information and training on EtO at the time of initial assignment
and at least annually thereafter.

(b) Employees shall be informed of the following:
(i) The requirements of WAC 296-62-07353 through 296-62-07389

with an explanation of its contents, including Appendices A and B;
(ii) Any operations in their work area where EtO is present;
(iii) The location and availability of the written EtO final

rule; and
(iv) The medical surveillance program required by WAC

296-62-07371 with an explanation of the information in Appendix C.
(c) Employee training shall include at least:
(i) Methods and observations that may be used to detect the pres-

ence or release of EtO in the work area (such as monitoring conducted
by the employer, continuous monitoring devices, etc.);

(ii) The physical and health hazards of EtO;
(iii) The measures employees can take to protect themselves from

hazards associated with EtO exposure, including specific procedures
the employer has implemented to protect employees from exposure to
EtO, such as work practices, emergency procedures, and personal pro-
tective equipment to be used; and

(iv) The details of the hazard communication program developed by
the employer, including an explanation of the labeling system and how
employees can obtain and use the appropriate hazard information.

AMENDATORY SECTION (Amending WSR 09-15-145, filed 7/21/09, effective
9/1/09)

WAC 296-62-07470 Methylene chloride. This occupational health
standard establishes requirements for employers to control occupation-
al exposure to methylene chloride (MC). Employees exposed to MC are at
increased risk of developing cancer, adverse effects on the heart,
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central nervous system and liver, and skin or eye irritation. Exposure
may occur through inhalation, by absorption through the skin, or
through contact with the skin. MC is a solvent which is used in many
different types of work activities, such as paint stripping, polyur-
ethane foam manufacturing, and cleaning and degreasing. Under the re-
quirements of subsection (4) of this section, each covered employer
must make an initial determination of each employee's exposure to MC.
If the employer determines that employees are exposed below the action
level, the only other provisions of this section that apply are that a
record must be made of the determination, the employees must receive
information and training under subsection (12) of this section and,
where appropriate, employees must be protected from contact with liq-
uid MC under subsection (8) of this section.

The provisions of the MC standard are as follows:
(1) Scope and application. This section applies to all occupa-

tional exposures to methylene chloride (MC), Chemical Abstracts Serv-
ice Registry Number 75-09-2, in general industry, construction and
shipyard employment.

(2) Definitions. For the purposes of this section, the following
definitions shall apply:

"Action level" means a concentration of airborne MC of 12.5 parts
per million (ppm) calculated as an eight-hour time-weighted average
(TWA).

"Authorized person" means any person specifically authorized by
the employer and required by work duties to be present in regulated
areas, or any person entering such an area as a designated representa-
tive of employees for the purpose of exercising the right to observe
monitoring and measuring procedures under subsection (4) of this sec-
tion, or any other person authorized by the WISH Act or regulations
issued under the act.

"Director" means the director of the department of labor and in-
dustries, or designee.

"Emergency" means any occurrence, such as, but not limited to,
equipment failure, rupture of containers, or failure of control equip-
ment, which results, or is likely to result in an uncontrolled release
of MC. If an incidental release of MC can be controlled by employees
such as maintenance personnel at the time of release and in accordance
with the leak/spill provisions required by subsection (6) of this sec-
tion, it is not considered an emergency as defined by this standard.

"Employee exposure" means exposure to airborne MC which occurs or
would occur if the employee were not using respiratory protection.

"Methylene chloride (MC)" means an organic compound with chemical
formula, CH2Cl2. Its Chemical Abstracts Service Registry Number is
75-09-2. Its molecular weight is 84.9 g/mole.

"Physician or other licensed health care professional" is an in-
dividual whose legally permitted scope of practice (i.e., license,
registration, or certification) allows him or her to independently
provide or be delegated the responsibility to provide some or all of
the health care services required by subsection (10) of this section.

"Regulated area" means an area, demarcated by the employer, where
an employee's exposure to airborne concentrations of MC exceeds or can
reasonably be expected to exceed either the eight-hour TWA PEL or the
STEL.

"Symptom" means central nervous system effects such as headaches,
disorientation, dizziness, fatigue, and decreased attention span; skin
effects such as chapping, erythema, cracked skin, or skin burns; and
cardiac effects such as chest pain or shortness of breath.
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"This section" means this methylene chloride standard.
(3) Permissible exposure limits (PELs).
(a) Eight-hour time-weighted average (TWA) PEL. The employer

shall ensure that no employee is exposed to an airborne concentration
of MC in excess of twenty-five parts of MC per million parts of air
(25 ppm) as an eight-hour TWA.

(b) Short-term exposure limit (STEL). The employer shall ensure
that no employee is exposed to an airborne concentration of MC in ex-
cess of one hundred and twenty-five parts of MC per million parts of
air (125 ppm) as determined over a sampling period of fifteen minutes.

(4) Exposure monitoring.
(a) Characterization of employee exposure.
(i) Where MC is present in the workplace, the employer shall de-

termine each employee's exposure by either:
(A) Taking a personal breathing zone air sample of each employ-

ee's exposure; or
(B) Taking personal breathing zone air samples that are represen-

tative of each employee's exposure.
(ii) Representative samples. The employer may consider personal

breathing zone air samples to be representative of employee exposures
when they are taken as follows:

(A) Eight-hour TWA PEL. The employer has taken one or more per-
sonal breathing zone air samples for at least one employee in each job
classification in a work area during every work shift, and the employ-
ee sampled is expected to have the highest MC exposure.

(B) Short-term exposure limits. The employer has taken one or
more personal breathing zone air samples which indicate the highest
likely fifteen-minute exposures during such operations for at least
one employee in each job classification in the work area during every
work shift, and the employee sampled is expected to have the highest
MC exposure.

(C) Exception. Personal breathing zone air samples taken during
one work shift may be used to represent employee exposures on other
work shifts where the employer can document that the tasks performed
and conditions in the workplace are similar across shifts.

(iii) Accuracy of monitoring. The employer shall ensure that the
methods used to perform exposure monitoring produce results that are
accurate to a confidence level of ninety-five percent, and are:

(A) Within plus or minus twenty-five percent for airborne concen-
trations of MC above the eight-hour TWA PEL or the STEL; or

(B) Within plus or minus thirty-five percent for airborne concen-
trations of MC at or above the action level but at or below the eight-
hour TWA PEL.

(b) Initial determination. Each employer whose employees are ex-
posed to MC shall perform initial exposure monitoring to determine
each affected employee's exposure, except under the following condi-
tions:

(i) Where objective data demonstrate that MC cannot be released
in the workplace in airborne concentrations at or above the action
level or above the STEL. The objective data shall represent the high-
est MC exposures likely to occur under reasonably foreseeable condi-
tions of processing, use, or handling. The employer shall document the
objective data exemption as specified in subsection (13) of this sec-
tion;

(ii) Where the employer has performed exposure monitoring within
12 months prior to December 1, and that exposure monitoring meets all
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other requirements of this section, and was conducted under conditions
substantially equivalent to existing conditions; or

(iii) Where employees are exposed to MC on fewer than thirty days
per year (e.g., on a construction site), and the employer has measure-
ments by direct reading instruments which give immediate results (such
as a detector tube) and which provide sufficient information regarding
employee exposures to determine what control measures are necessary to
reduce exposures to acceptable levels.

(c) Periodic monitoring. Where the initial determination shows
employee exposures at or above the action level or above the STEL, the
employer shall establish an exposure monitoring program for periodic
monitoring of employee exposure to MC in accordance with Table 1:

Table 1
Six Initial Determination Exposure Scenar-
ios and Their Associated Monitoring Fre-

quencies
Exposure scenario  Required monitoring activity
Below the action level and
at or below the STEL.

 No eight-hour TWA or STEL
monitoring required.

Below the action level and
above the STEL.

 No eight-hour TWA monitor-
ing required; monitor STEL
exposures every three months.

At or above the action lev-
el, at or below the TWA,
and at or below the STEL.

 Monitor eight-hour TWA ex-
posures every six months.

At or above the action lev-
el, at or below the TWA,
and above the STEL.

 Monitor eight-hour TWA ex-
posures every six months and
monitor STEL exposures every
three months.

Above the TWA and at or
below the STEL.

 Monitor eight-hour TWA ex-
posures every three months. In
addition, without regard to the
last sentence of the note to
subsection (3) of this section,
the following employers must
monitor STEL exposures every
three months until either the
date by which they must ach-
ieve the eight-hour TWAs PEL
under subsection (3) of this
section or the date by which
they in fact achieve the eight-
hour TWA PEL, whichever
comes first:

  • Employers engaged in poly-
urethane foam manufacturing;

  • Foam fabrication;
  • Furniture refinishing;
  • General aviation aircraft

stripping;
  • Product formulation;
  • Use of MC-based adhesives

for boat building and repair;
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Exposure scenario  Required monitoring activity
  • Recreational vehicle manu-

facture, van conversion, or up-
holstery; and use of MC in
construction work for restora-
tion and preservation of build-
ings, painting and paint remov-
al, cabinet making, or floor re-
finishing and resurfacing.

Above the TWA and
above the STEL.

 Monitor both eight-hour TWA
exposures and STEL exposures
every three months.

(Note to subsection (((3))) (4)(c) of this section: The employer
may decrease the frequency of exposure monitoring to every six months
when at least two consecutive measurements taken at least seven days
apart show exposures to be at or below the eight-hour TWA PEL. The em-
ployer may discontinue the periodic eight-hour TWA monitoring for em-
ployees where at least two consecutive measurements taken at least
seven days apart are below the action level. The employer may discon-
tinue the periodic STEL monitoring for employees where at least two
consecutive measurements taken at least seven days apart are at or be-
low the STEL.)

(d) Additional monitoring.
(i) The employer shall perform exposure monitoring when a change

in workplace conditions indicates that employee exposure may have in-
creased. Examples of situations that may require additional monitoring
include changes in production, process, control equipment, or work
practices, or a leak, rupture, or other breakdown.

(ii) Where exposure monitoring is performed due to a spill, leak,
rupture or equipment breakdown, the employer shall clean up the MC and
perform the appropriate repairs before monitoring.

(e) Employee notification of monitoring results.
(i) The employer shall, within fifteen working days after the re-

ceipt of the results of any monitoring performed under this section,
notify each affected employee of these results in writing, either in-
dividually or by posting of results in an appropriate location that is
accessible to affected employees.

(ii) Whenever monitoring results indicate that employee exposure
is above the eight-hour TWA PEL or the STEL, the employer shall de-
scribe in the written notification the corrective action being taken
to reduce employee exposure to or below the eight-hour TWA PEL or STEL
and the schedule for completion of this action.

(f) Observation of monitoring.
(i) Employee observation. The employer shall provide affected em-

ployees or their designated representatives an opportunity to observe
any monitoring of employee exposure to MC conducted in accordance with
this section.

(ii) Observation procedures. When observation of the monitoring
of employee exposure to MC requires entry into an area where the use
of protective clothing or equipment is required, the employer shall
provide, at no cost to the observer(s), and the observer(s) shall be
required to use such clothing and equipment and shall comply with all
other applicable safety and health procedures.

(5) Regulated areas.
(a) The employer shall establish a regulated area wherever an em-

ployee's exposure to airborne concentrations of MC exceeds or can rea-
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sonably be expected to exceed either the eight-hour TWA PEL or the
STEL.

(b) The employer shall limit access to regulated areas to author-
ized persons.

(c) The employer shall supply a respirator, selected in accord-
ance with subsection (7)(c) of this section, to each person who enters
a regulated area and shall require each affected employee to use that
respirator whenever MC exposures are likely to exceed the eight-hour
TWA PEL or STEL.

(Note to subsection (5)(c) of this section: An employer who has
implemented all feasible engineering, work practice and administrative
controls (as required in subsection (6) of this section), and who has
established a regulated area (as required by subsection (5)(a) of this
section) where MC exposure can be reliably predicted to exceed the
eight-hour TWA PEL or the STEL only on certain days (for example, be-
cause of work or process schedule) would need to have affected employ-
ees use respirators in that regulated area only on those days.)

(d) The employer shall ensure that, within a regulated area, em-
ployees do not engage in nonwork activities which may increase dermal
or oral MC exposure.

(e) The employer shall ensure that while employees are wearing
respirators, they do not engage in activities (such as taking medica-
tion or chewing gum or tobacco) which interfere with respirator seal
or performance.

(f) The employer shall demarcate regulated areas from the rest of
the workplace in any manner that adequately establishes and alerts em-
ployees to the boundaries of the area and minimizes the number of au-
thorized employees exposed to MC within the regulated area.

(g) An employer at a multiemployer worksite who establishes a
regulated area shall communicate the access restrictions and locations
of these areas to all other employers with work operations at that
worksite.

(6) Methods of compliance.
(a) Engineering and work practice controls. The employer shall

institute and maintain the effectiveness of engineering controls and
work practices to reduce employee exposure to or below the PELs except
to the extent that the employer can demonstrate that such controls are
not feasible.

(b) Wherever the feasible engineering controls and work practices
which can be instituted are not sufficient to reduce employee exposure
to or below the 8-TWA PEL or STEL, the employer shall use them to re-
duce employee exposure to the lowest levels achievable by these con-
trols and shall supplement them by the use of respiratory protection
that complies with the requirements of subsection (7) of this section.

(c) Prohibition of rotation. The employer shall not implement a
schedule of employee rotation as a means of compliance with the PELs.

(d) Leak and spill detection.
(i) The employer shall implement procedures to detect leaks of MC

in the workplace. In work areas where spills may occur, the employer
shall make provisions to contain any spills and to safely dispose of
any MC-contaminated waste materials.

(ii) The employer shall ensure that all incidental leaks are re-
paired and that incidental spills are cleaned promptly by employees
who use the appropriate personal protective equipment and are trained
in proper methods of cleanup.

(Note to subsection (6)(d)(ii) of this section: See Appendix A of
this section for examples of procedures that satisfy this requirement.
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Employers covered by this standard may also be subject to the hazard-
ous waste and emergency response provisions contained in WAC
296-62-3112.)

(7) Respiratory protection.
(a) General requirements. For employees who use respirators re-

quired by this section, the employer must provide each employee an ap-
propriate respirator that complies with the requirements of this sub-
section. Respirators must be used during:

(i) Periods when an employee's exposure to MC exceeds or can rea-
sonably be expected to exceed the eight-hour TWA PEL or the STEL (for
example, when an employee is using MC in a regulated area);

(ii) Periods necessary to install or implement feasible engineer-
ing and work-practice controls;

(iii) In a few work operations, such as some maintenance opera-
tions and repair activities, for which the employer demonstrates that
engineering and work practice controls are infeasible;

(iv) Work operations for which feasible engineering and work
practice controls are not sufficient to reduce exposures to or below
the PELs;

(v) Emergencies.
(b) Respirator program.
(i) The employer must develop, implement and maintain a respira-

tory protection program as required by chapter 296-842 WAC, Respira-
tors, which covers each employee required by this chapter to use a
respirator, except for the requirements in Table 5 of WAC
296-842-13005 that address gas or vapor cartridge change schedules and
end-of-service-life indicators (ESLIs).

(ii) Employers who provide employees with gas masks with organic-
vapor canisters for the purpose of emergency escape must replace the
canisters after any emergency use and before the gas masks are re-
turned to service.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respirators ac-

cording to this section and WAC 296-842-13005, found in the respirator
rule.

(ii) Make sure half-facepiece respirators are not selected or
used for protection against MC. This is necessary to prevent eye irri-
tation or damage from MC exposure.

(iii) Provide to employees, for emergency escape, one of the fol-
lowing respirator options:

(A) A self-contained breathing apparatus operated in the continu-
ous-flow or pressure demand mode

OR
(B) A gas mask equipped with an organic vapor canister.
(d) Medical evaluation. Before having an employee use a supplied-

air respirator in the negative-pressure mode, or a gas mask with an
organic-vapor canister for emergency escape, the employer must:

(i) Have a physician or other licensed health care professional
(PLHCP) evaluate the employee's ability to use such respiratory pro-
tection;

(ii) Ensure that the PLHCP provides their findings in a written
opinion to the employee and the employer.
Note: See WAC 296-62-07150 through 296-62-07156 for medical evaluation requirements for employees using respirators.

(8) Protective work clothing and equipment.
(a) Where needed to prevent MC-induced skin or eye irritation,

the employer shall provide clean protective clothing and equipment
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which is resistant to MC, at no cost to the employee, and shall ensure
that each affected employee uses it. Eye and face protection shall
meet the requirements of WAC 296-800-160, as applicable.

(b) The employer shall clean, launder, repair and replace all
protective clothing and equipment required by this subsection as nee-
ded to maintain their effectiveness.

(c) The employer shall be responsible for the safe disposal of
such clothing and equipment.

(Note to subsection (8)(c) of this section: See Appendix A for
examples of disposal procedures that will satisfy this requirement.)

(9) Hygiene facilities.
(a) If it is reasonably foreseeable that employees' skin may con-

tact solutions containing 0.1 percent or greater MC (for example,
through splashes, spills or improper work practices), the employer
shall provide conveniently located washing facilities capable of re-
moving the MC, and shall ensure that affected employees use these fa-
cilities as needed.

(b) If it is reasonably foreseeable that an employee's eyes may
contact solutions containing 0.1 percent or greater MC (for example
through splashes, spills or improper work practices), the employer
shall provide appropriate eyewash facilities within the immediate work
area for emergency use, and shall ensure that affected employees use
those facilities when necessary.

(10) Medical surveillance.
(a) Affected employees. The employer shall make medical surveil-

lance available for employees who are or may be exposed to MC as fol-
lows:

(i) At or above the action level on thirty or more days per year,
or above the eight-hour TWA PEL or the STEL on ten or more days per
year;

(ii) Above the 8-TWA PEL or STEL for any time period where an em-
ployee has been identified by a physician or other licensed health
care professional as being at risk from cardiac disease or from some
other serious MC-related health condition and such employee requests
inclusion in the medical surveillance program;

(iii) During an emergency.
(b) Costs. The employer shall provide all required medical sur-

veillance at no cost to affected employees, without loss of pay and at
a reasonable time and place.

(c) Medical personnel. The employer shall ensure that all medical
surveillance procedures are performed by a physician or other licensed
health care professional, as defined in subsection (2) of this sec-
tion.

(d) Frequency of medical surveillance. The employer shall make
medical surveillance available to each affected employee as follows:

(i) Initial surveillance. The employer shall provide initial med-
ical surveillance under the schedule provided by subsection (14)(b)
(iii) of this section, or before the time of initial assignment of the
employee, whichever is later. The employer need not provide the ini-
tial surveillance if medical records show that an affected employee
has been provided with medical surveillance that complies with this
section within twelve months before December 1.

(ii) Periodic medical surveillance. The employer shall update the
medical and work history for each affected employee annually. The em-
ployer shall provide periodic physical examinations, including appro-
priate laboratory surveillance, as follows:
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(A) For employees forty-five years of age or older, within twelve
months of the initial surveillance or any subsequent medical surveil-
lance; and

(B) For employees younger than forty-five years of age, within
thirty-six months of the initial surveillance or any subsequent medi-
cal surveillance.

(iii) Termination of employment or reassignment. When an employee
leaves the employer's workplace, or is reassigned to an area where ex-
posure to MC is consistently at or below the action level and STEL,
medical surveillance shall be made available if six months or more
have elapsed since the last medical surveillance.

(iv) Additional surveillance. The employer shall provide addi-
tional medical surveillance at frequencies other than those listed
above when recommended in the written medical opinion. (For example,
the physician or other licensed health care professional may determine
an examination is warranted in less than thirty-six months for employ-
ees younger than forty-five years of age based upon evaluation of the
results of the annual medical and work history.)

(e) Content of medical surveillance.
(i) Medical and work history. The comprehensive medical and work

history shall emphasize neurological symptoms, skin conditions, histo-
ry of hematologic or liver disease, signs or symptoms suggestive of
heart disease (angina, coronary artery disease), risk factors for car-
diac disease, MC exposures, and work practices and personal protective
equipment used during such exposures.

(Note to subsection (10)(e)(i) of this section: See Appendix B of
this section for an example of a medical and work history format that
would satisfy this requirement.)

(ii) Physical examination. Where physical examinations are provi-
ded as required above, the physician or other licensed health care
professional shall accord particular attention to the lungs, cardio-
vascular system (including blood pressure and pulse), liver, nervous
system, and skin. The physician or other licensed health care profes-
sional shall determine the extent and nature of the physical examina-
tion based on the health status of the employee and analysis of the
medical and work history.

(iii) Laboratory surveillance. The physician or other licensed
health care professional shall determine the extent of any required
laboratory surveillance based on the employee's observed health status
and the medical and work history.

(Note to subsection (10)(e)(iii) of this section: See Appendix B
of this section for information regarding medical tests. Laboratory
surveillance may include before-and after-shift carboxyhemoglobin de-
terminations, resting ECG, hematocrit, liver function tests and cho-
lesterol levels.)

(iv) Other information or reports. The medical surveillance shall
also include any other information or reports the physician or other
licensed health care professional determines are necessary to assess
the employee's health in relation to MC exposure.

(f) Content of emergency medical surveillance. The employer shall
ensure that medical surveillance made available when an employee has
been exposed to MC in emergency situations includes, at a minimum:

(i) Appropriate emergency treatment and decontamination of the
exposed employee;

(ii) Comprehensive physical examination with special emphasis on
the nervous system, cardiovascular system, lungs, liver and skin, in-
cluding blood pressure and pulse;
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(iii) Updated medical and work history, as appropriate for the
medical condition of the employee; and

(iv) Laboratory surveillance, as indicated by the employee's
health status.

(Note to subsection (10)(f)(iv) of this section: See Appendix B
for examples of tests which may be appropriate.)

(g) Additional examinations and referrals. Where the physician or
other licensed health care professional determines it is necessary,
the scope of the medical examination shall be expanded and the appro-
priate additional medical surveillance, such as referrals for consul-
tation or examination, shall be provided.

(h) Information provided to the physician or other licensed
health care professional. The employer shall provide the following in-
formation to a physician or other licensed health care professional
who is involved in the diagnosis of MC-induced health effects:

(i) A copy of this section including its applicable appendices;
(ii) A description of the affected employee's past, current and

anticipated future duties as they relate to the employee's MC expo-
sure;

(iii) The employee's former or current exposure levels or, for
employees not yet occupationally exposed to MC, the employee's antici-
pated exposure levels and the frequency and exposure levels anticipa-
ted to be associated with emergencies;

(iv) A description of any personal protective equipment, such as
respirators, used or to be used; and

(v) Information from previous employment-related medical surveil-
lance of the affected employee which is not otherwise available to the
physician or other licensed health care professional.

(i) Written medical opinions.
(i) For each physical examination required by this section, the

employer shall ensure that the physician or other licensed health care
professional provides to the employer and to the affected employee a
written opinion regarding the results of that examination within fif-
teen days of completion of the evaluation of medical and laboratory
findings, but not more than thirty days after the examination. The
written medical opinion shall be limited to the following information:

(A) The physician's or other licensed health care professional's
opinion concerning whether exposure to MC may contribute to or aggra-
vate the employee's existing cardiac, hepatic, neurological (including
stroke) or dermal disease or whether the employee has any other medi-
cal condition(s) that would place the employee's health at increased
risk of material impairment from exposure to MC;

(B) Any recommended limitations upon the employee's exposure to
MC, removal from MC exposure, or upon the employee's use of protective
clothing or equipment and respirators;

(C) A statement that the employee has been informed by the physi-
cian or other licensed health care professional that MC is a potential
occupational carcinogen, of risk factors for heart disease, and the
potential for exacerbation of underlying heart disease by exposure to
MC through its metabolism to carbon monoxide; and

(D) A statement that the employee has been informed by the physi-
cian or other licensed health care professional of the results of the
medical examination and any medical conditions resulting from MC expo-
sure which require further explanation or treatment.

(ii) The employer shall instruct the physician or other licensed
health care professional not to reveal to the employer, orally or in
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the written opinion, any specific records, findings, and diagnoses
that have no bearing on occupational exposure to MC.

(Note to subsection (10)(h)(ii) of this section: The written med-
ical opinion may also include information and opinions generated to
comply with other OSHA health standards.)

(j) Medical presumption. For purposes of this subsection (10),
the physician or other licensed health care professional shall pre-
sume, unless medical evidence indicates to the contrary, that a medi-
cal condition is unlikely to require medical removal from MC exposure
if the employee is not exposed to MC above the eight-hour TWA PEL. If
the physician or other licensed health care professional recommends
removal for an employee exposed below the eight-hour TWA PEL, the
physician or other licensed health care professional shall cite spe-
cific medical evidence, sufficient to rebut the presumption that expo-
sure below the eight-hour TWA PEL is unlikely to require removal, to
support the recommendation. If such evidence is cited by the physician
or other licensed health care professional, the employer must remove
the employee. If such evidence is not cited by the physician or other
licensed health care professional, the employer is not required to re-
move the employee.

(k) Medical removal protection (MRP).
(i) Temporary medical removal and return of an employee.
(A) Except as provided in (j) of this subsection, when a medical

determination recommends removal because the employee's exposure to MC
may contribute to or aggravate the employee's existing cardiac, hepat-
ic, neurological (including stroke), or skin disease, the employer
must provide medical removal protection benefits to the employee and
either:

(I) Transfer the employee to comparable work where methylene
chloride exposure is below the action level; or

(II) Remove the employee from MC exposure.
(B) If comparable work is not available and the employer is able

to demonstrate that removal and the costs of extending MRP benefits to
an additional employee, considering feasibility in relation to the
size of the employer's business and the other requirements of this
standard, make further reliance on MRP an inappropriate remedy, the
employer may retain the additional employee in the existing job until
transfer or removal becomes appropriate, provided:

(I) The employer ensures that the employee receives additional
medical surveillance, including a physical examination at least every
sixty days until transfer or removal occurs; and

(II) The employer or PLHCP informs the employee of the risk to
the employee's health from continued MC exposure.

(C) The employer shall maintain in effect any job-related protec-
tive measures or limitations, other than removal, for as long as a
medical determination recommends them to be necessary.

(ii) End of MRP benefits and return of the employee to former job
status.

(A) The employer may cease providing MRP benefits at the earliest
of the following:

(I) Six months;
(II) Return of the employee to the employee's former job status

following receipt of a medical determination concluding that the em-
ployee's exposure to MC no longer will aggravate any cardiac, hepatic,
neurological (including stroke), or dermal disease;

(III) Receipt of a medical determination concluding that the em-
ployee can never return to MC exposure.
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(B) For the purposes of this subsection (10), the requirement
that an employer return an employee to the employee's former job sta-
tus is not intended to expand upon or restrict any rights an employee
has or would have had, absent temporary medical removal, to a specific
job classification or position under the terms of a collective bar-
gaining agreement.

(l) Medical removal protection benefits.
(i) For purposes of this subsection (10), the term medical remov-

al protection benefits means that, for each removal, an employer must
maintain for up to six months the earnings, seniority, and other em-
ployment rights and benefits of the employee as though the employee
had not been removed from MC exposure or transferred to a comparable
job.

(ii) During the period of time that an employee is removed from
exposure to MC, the employer may condition the provision of medical
removal protection benefits upon the employee's participation in fol-
low-up medical surveillance made available pursuant to this section.

(iii) If a removed employee files a workers' compensation claim
for a MC-related disability, the employer shall continue the MRP bene-
fits required by this section until either the claim is resolved or
the six-month period for payment of MRP benefits has passed, whichever
occurs first. To the extent the employee is entitled to indemnity pay-
ments for earnings lost during the period of removal, the employer's
obligation to provide medical removal protection benefits to the em-
ployee shall be reduced by the amount of such indemnity payments.

(iv) The employer's obligation to provide medical removal protec-
tion benefits to a removed employee shall be reduced to the extent
that the employee receives compensation for earnings lost during the
period of removal from either a publicly or an employer-funded compen-
sation program, or receives income from employment with another em-
ployer made possible by virtue of the employee's removal.

(m) Voluntary removal or restriction of an employee. Where an em-
ployer, although not required by this section to do so, removes an em-
ployee from exposure to MC or otherwise places any limitation on an
employee due to the effects of MC exposure on the employee's medical
condition, the employer shall provide medical removal protection bene-
fits to the employee equal to those required by (l) of this subsec-
tion.

(n) Multiple health care professional review mechanism.
(i) If the employer selects the initial physician or licensed

health care professional (PLHCP) to conduct any medical examination or
consultation provided to an employee under (k) of this subsection, the
employer shall notify the employee of the right to seek a second medi-
cal opinion each time the employer provides the employee with a copy
of the written opinion of that PLHCP.

(ii) If the employee does not agree with the opinion of the em-
ployer-selected PLHCP, notifies the employer of that fact, and takes
steps to make an appointment with a second PLHCP within fifteen days
of receiving a copy of the written opinion of the initial PLHCP, the
employer shall pay for the PLHCP chosen by the employee to perform at
least the following:

(A) Review any findings, determinations or recommendations of the
initial PLHCP; and

(B) Conduct such examinations, consultations, and laboratory
tests as the PLHCP deems necessary to facilitate this review.

(iii) If the findings, determinations or recommendations of the
second PLHCP differ from those of the initial PLHCP, then the employer

[ 13 ] OTS-5844.1



and the employee shall instruct the two health care professionals to
resolve the disagreement.

(iv) If the two health care professionals are unable to resolve
their disagreement within fifteen days, then those two health care
professionals shall jointly designate a PLHCP who is a specialist in
the field at issue. The employer shall pay for the specialist to per-
form at least the following:

(A) Review the findings, determinations, and recommendations of
the first two PLHCPs; and

(B) Conduct such examinations, consultations, laboratory tests
and discussions with the prior PLHCPs as the specialist deems necessa-
ry to resolve the disagreements of the prior health care professio-
nals.

(v) The written opinion of the specialist shall be the definitive
medical determination. The employer shall act consistent with the de-
finitive medical determination, unless the employer and employee agree
that the written opinion of one of the other two PLHCPs shall be the
definitive medical determination.

(vi) The employer and the employee or authorized employee repre-
sentative may agree upon the use of any expeditious alternate health
care professional determination mechanism in lieu of the multiple
health care professional review mechanism provided by this section so
long as the alternate mechanism otherwise satisfies the requirements
contained in this section.

(11) Hazard communication((. The employer shall communicate the
following hazards associated with MC on labels and in material safety
data sheets in accordance with the requirements of the chemical hazard
communication standard, WAC 296-800-170: Cancer, cardiac effects (in-
cluding elevation of carboxyhemoglobin), central nervous system ef-
fects, liver effects, and skin and eye irritation.)) - General.

(a) Chemical manufacturers, importers, distributors, and employ-
ers shall comply with all requirements of the Hazard Communication
Standard (HCS), WAC 296-901-140 for MC.

(b) In classifying the hazards of MC at least the following haz-
ards are to be addressed: Cancer, cardiac effects (including elevation
of carboxyhemoglobin), central nervous system effects, liver effects,
and skin and eye irritation.

(c) Employers shall include MC in the hazard communication pro-
gram established to comply with the HCS, WAC 296-901-140. Employers
shall ensure that each employee has access to labels on containers of
MC and to safety data sheets, and is trained in accordance with the
requirements of HCS and subsection (12) of this section.

(12) Employee information and training.
(a) The employer shall provide information and training for each

affected employee prior to or at the time of initial assignment to a
job involving potential exposure to MC.

(b) The employer shall ensure that information and training is
presented in a manner that is understandable to the employees.

(c) In addition to the information required under the ((chemi-
cal)) Hazard Communication Standard at WAC ((296-800-170))
296-901-140:

(i) The employer shall inform each affected employee of the re-
quirements of this section and information available in its appendi-
ces, as well as how to access or obtain a copy of it in the workplace;

(ii) Wherever an employee's exposure to airborne concentrations
of MC exceeds or can reasonably be expected to exceed the action lev-
el, the employer shall inform each affected employee of the quantity,
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location, manner of use, release, and storage of MC and the specific
operations in the workplace that could result in exposure to MC, par-
ticularly noting where exposures may be above the eight-hour TWA PEL
or STEL;

(d) The employer shall train each affected employee as required
under the ((chemical)) Hazard Communication Standard at WAC
((296-800-170)) 296-901-140, as appropriate.

(e) The employer shall retrain each affected employee as necessa-
ry to ensure that each employee exposed above the action level or the
STEL maintains the requisite understanding of the principles of safe
use and handling of MC in the workplace.

(f) Whenever there are workplace changes, such as modifications
of tasks or procedures or the institution of new tasks or procedures,
which increase employee exposure, and where those exposures exceed or
can reasonably be expected to exceed the action level, the employer
shall update the training as necessary to ensure that each affected
employee has the requisite proficiency.

(g) An employer whose employees are exposed to MC at a multiem-
ployer worksite shall notify the other employers with work operations
at that site in accordance with the requirements of the ((chemical))
Hazard Communication Standard, WAC ((296-800-170)) 296-901-140, as ap-
propriate.

(h) The employer shall provide to the director, upon request, all
available materials relating to employee information and training.

(13) Recordkeeping.
(a) Objective data.
(i) Where an employer seeks to demonstrate that initial monitor-

ing is unnecessary through reasonable reliance on objective data show-
ing that any materials in the workplace containing MC will not release
MC at levels which exceed the action level or the STEL under foreseea-
ble conditions of exposure, the employer shall establish and maintain
an accurate record of the objective data relied upon in support of the
exemption.

(ii) This record shall include at least the following informa-
tion:

(A) The MC-containing material in question;
(B) The source of the objective data;
(C) The testing protocol, results of testing, and/or analysis of

the material for the release of MC;
(D) A description of the operation exempted under subsection (4)

(b)(i) of this section and how the data support the exemption; and
(E) Other data relevant to the operations, materials, processing,

or employee exposures covered by the exemption.
(iii) The employer shall maintain this record for the duration of

the employer's reliance upon such objective data.
(b) Exposure measurements.
(i) The employer shall establish and keep an accurate record of

all measurements taken to monitor employee exposure to MC as prescri-
bed in subsection (4) of this section.

(ii) Where the employer has twenty or more employees, this record
shall include at least the following information:

(A) The date of measurement for each sample taken;
(B) The operation involving exposure to MC which is being moni-

tored;
(C) Sampling and analytical methods used and evidence of their

accuracy;
(D) Number, duration, and results of samples taken;
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(E) Type of personal protective equipment, such as respiratory
protective devices, worn, if any; and

(F) Name, Social Security number, job classification and exposure
of all of the employees represented by monitoring, indicating which
employees were actually monitored.

(iii) Where the employer has fewer than twenty employees, the re-
cord shall include at least the following information:

(A) The date of measurement for each sample taken;
(B) Number, duration, and results of samples taken; and
(C) Name, Social Security number, job classification and exposure

of all of the employees represented by monitoring, indicating which
employees were actually monitored.

(iv) The employer shall maintain this record for at least thirty
(30) years, in accordance with chapter 296-802 WAC.

(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate record

for each employee subject to medical surveillance under subsection
(10) of this section.

(ii) The record shall include at least the following information:
(A) The name, Social Security number and description of the du-

ties of the employee;
(B) Written medical opinions; and
(C) Any employee medical conditions related to exposure to MC.
(iii) The employer shall ensure that this record is maintained

for the duration of employment plus thirty years, in accordance with
chapter 296-802 WAC.

(d) Availability.
(i) The employer, upon written request, shall make all records

required to be maintained by this section available to the director
for examination and copying in accordance with chapter 296-802 WAC.

(Note to subsection (13)(d)(i) of this section: All records re-
quired to be maintained by this section may be kept in the most admin-
istratively convenient form (for example, electronic or computer re-
cords would satisfy this requirement).)

(ii) The employer, upon request, shall make any employee exposure
and objective data records required by this section available for ex-
amination and copying by affected employees, former employees, and
designated representatives in accordance with chapter 296-802 WAC.

(iii) The employer, upon request, shall make employee medical re-
cords required to be kept by this section available for examination
and copying by the subject employee and by anyone having the specific
written consent of the subject employee in accordance with chapter
296-802 WAC.

(e) Transfer of records. The employer shall comply with the re-
quirements concerning transfer of records set forth in WAC
296-62-05215.

(14) Dates.
(a) Engineering controls required under subsection (6)(a) of this

section shall be implemented according to the following schedule:
(i) For employers with fewer than twenty employees, no later than

April 10, 2000.
(ii) For employers with fewer than one hundred fifty employees

engaged in foam fabrication; for employers with fewer than fifty em-
ployees engaged in furniture refinishing, general aviation aircraft
stripping, and product formulation; for employers with fewer than fif-
ty employees using MC-based adhesives for boat building and repair,
recreational vehicle manufacture, van conversion, and upholstering;
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for employers with fewer than fifty employees using MC in construction
work for restoration and preservation of buildings, painting and paint
removal, cabinet making and/or floor refinishing and resurfacing, no
later than April 10, 2000.

(iii) For employers engaged in polyurethane foam manufacturing
with twenty or more employees, no later than October 10, 1999.

(b) Use of respiratory protection whenever an employee's exposure
to MC exceeds or can reasonably be expected to exceed the eight-hour
TWA PEL, in accordance with subsection (3)(a), (5)(c), (6)(a) and (7)
(a) of this section, shall be implemented according to the following
schedule:

(i) For employers with fewer than one hundred fifty employees en-
gaged in foam fabrication; for employers with fewer than fifty employ-
ees engaged in furniture refinishing, general aviation aircraft strip-
ping, and product formulation; for employers with fewer than fifty em-
ployees using MC-based adhesives for boat building and repair, recrea-
tional vehicle manufacture, van conversion, and upholstering; for em-
ployers with fewer than fifty employees using MC in construction work
for restoration and preservation of buildings, painting and paint re-
moval, cabinet making and/or floor refinishing and resurfacing, no
later than April 10, 2000.

(ii) For employers engaged in polyurethane foam manufacturing
with twenty or more employees, no later than October 10, 1999.

(c) Notification of corrective action under subsection (4)(e)(ii)
of this section, no later than ninety days before the compliance date
applicable to such corrective action.

(d) Transitional dates. The exposure limits for MC specified in
WAC 296-62-07515 Table 1, shall remain in effect until the start up
dates for the exposure limits specified in subsection (14) of this
section, or if the exposure limits in this section are stayed or vaca-
ted.

(e) Unless otherwise specified in this subsection (((14))), all
other requirements of this section shall be complied with immediately.

(15) Appendices. The information contained in the appendices does
not, by itself, create any additional obligations not otherwise im-
posed or detract from any existing obligation.

AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-62-07473 Appendix A. Substance Safety Data Sheet and
Technical Guidelines for Methylene Chloride

I. Substance Identification
A. Substance: Methylene chloride (CH2Cl2).
B. Synonyms: MC, Dichloromethane (DCM); Methylene dichloride;

Methylene bichloride; Methane dichloride; CAS: 75-09-2; NCI-C50102.
C. Physical data:
1. Molecular weight: 84.9.
2. Boiling point (760 mm Hg): 39.8 deg.C (104 deg.F).
3. Specific gravity (water = 1): 1.3.
4. Vapor density (air = 1 at boiling point): 2.9.
5. Vapor pressure at 20 deg. C (68 deg. F): 350 mm Hg.
6. Solubility in water, g/100 g water at 20 deg. C (68 deg.

F) = 1.32.
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7. Appearance and odor: colorless liquid with a chloroform-like
odor.

D. Uses: MC is used as a solvent, especially where high volatili-
ty is required. It is a good solvent for oils, fats, waxes, resins,
bitumen, rubber and cellulose acetate and is a useful paint stripper
and degreaser. It is used in paint removers, in propellant mixtures
for aerosol containers, as a solvent for plastics, as a degreasing
agent, as an extracting agent in the pharmaceutical industry and as a
blowing agent in polyurethane foams. Its solvent property is sometimes
increased by mixing with methanol, petroleum naphtha or tetrachloro-
ethylene.

E. Appearance and odor: MC is a clear colorless liquid with a
chloroform-like odor. It is slightly soluble in water and completely
miscible with most organic solvents.

F. Permissible exposure: Exposure may not exceed 25 parts MC per
million parts of air (25 ppm) as an eight-hour time-weighted average
(eight-hour TWA PEL) or 125 parts of MC per million parts of air (125
ppm) averaged over a fifteen-minute period (STEL).

II. Health Hazard Data
A. MC can affect the body if it is inhaled or if the liquid comes

in contact with the eyes or skin. It can also affect the body if it is
swallowed.

B. Effects of overexposure:
1. Short-term Exposure: MC is an anesthetic. Inhaling the vapor

may cause mental confusion, light-headedness, nausea, vomiting, and
headache. Continued exposure may cause increased light-headedness,
staggering, unconsciousness, and even death. High vapor concentrations
may also cause irritation of the eyes and respiratory tract. Exposure
to MC may make the symptoms of angina (chest pains) worse. Skin expo-
sure to liquid MC may cause irritation. If liquid MC remains on the
skin, it may cause skin burns. Splashes of the liquid into the eyes
may cause irritation.

2. Long-term (chronic) exposure: The best evidence that MC causes
cancer is from laboratory studies in which rats, mice and hamsters in-
haled MC six hours per day, five days per week for two years. MC expo-
sure produced lung and liver tumors in mice and mammary tumors in
rats. No carcinogenic effects of MC were found in hamsters. There are
also some human epidemiological studies which show an association be-
tween occupational exposure to MC and increases in biliary (bile duct)
cancer and a type of brain cancer. Other epidemiological studies have
not observed a relationship between MC exposure and cancer. WISHA in-
terprets these results to mean that there is suggestive (but not abso-
lute) evidence that MC is a human carcinogen.

C. 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 MC.

D. Warning Properties:
1. Odor Threshold: Different authors have reported varying odor

thresholds for MC. Kirk-Othmer and Sax both reported 25 to 50 ppm;
Summer and May both reported 150 ppm; Spector reports 320 ppm. Patty,
however, states that since one can become adapted to the odor, MC
should not be considered to have adequate warning properties.

2. Eye Irritation Level: Kirk-Othmer reports that "MC vapor is
seriously damaging to the eyes." Sax agrees with Kirk-Othmer's state-
ment. The ACGIH Documentation of TLVs states that irritation of the
eyes has been observed in workers exposed to concentrations up to 5000
ppm.
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3. Evaluation of Warning Properties: Since a wide range of MC
odor thresholds are reported (25-320 ppm), and human adaptation to the
odor occurs, MC is considered to be a material with poor warning prop-
erties.

III. Emergency First-Aid Procedures
In the event of emergency, institute first-aid procedures and send for
first-aid or medical assistance.

A. Eye and Skin Exposures: If there is a potential for liquid MC
to come in contact with eye or skin, face shields and skin protective
equipment must be provided and used. If liquid MC comes in contact
with the eye, get medical attention. Contact lenses should not be worn
when working with this chemical.

B. Breathing: If a person breathes in large amounts of MC, move
the exposed person to fresh air at once. If breathing has stopped,
perform cardiopulmonary resuscitation. Keep the affected person warm
and at rest. Get medical attention as soon as possible.

C. Rescue: Move the affected person from the hazardous exposure
immediately. If the exposed person has been overcome, notify someone
else and put into effect the established emergency rescue procedures.
Understand the facility's emergency rescue procedures and know the lo-
cations of rescue equipment before the need arises. Do not become a
casualty yourself.

IV. Respirators, Protective Clothing, and Eye Protection
A. Respirators: Good industrial hygiene practices recommend that

engineering controls be used to reduce environmental concentrations to
the permissible exposure level. However, there are some exceptions
where respirators may be used to control exposure. Respirators may be
used when engineering and work practice controls are not feasible,
when such controls are in the process of being installed, or when
these controls fail and need to be supplemented. Respirators may also
be used for operations which require entry into tanks or closed ves-
sels, and in emergency situations. If the use of respirators is neces-
sary, the only respirators permitted are those that have been approved
by the National Institute for Occupational Safety and Health (NIOSH).
Supplied-air respirators are required because air-purifying respira-
tors do not provide adequate respiratory protection against MC. In ad-
dition to respirator selection, a complete written respiratory protec-
tion program should be instituted which includes regular training,
maintenance, inspection, cleaning, and evaluation. If you can smell MC
while wearing a respirator, proceed immediately to fresh air. If you
experience difficulty in breathing while wearing a respirator, tell
your employer.

B. Protective Clothing: Employees must be provided with and re-
quired to use impervious clothing, gloves, face shields (eight-inch
minimum), and other appropriate protective clothing necessary to pre-
vent repeated or prolonged skin contact with liquid MC or contact with
vessels containing liquid MC. Any clothing which becomes wet with liq-
uid MC should be removed immediately and not reworn until the employer
has ensured that the protective clothing is fit for reuse. Contamina-
ted protective clothing should be placed in a regulated area designa-
ted by the employer for removal of MC before the clothing is laundered
or disposed of. Clothing and equipment should remain in the regulated
area until all of the MC contamination has evaporated; clothing and
equipment should then be laundered or disposed of as appropriate.

C. Eye Protection: Employees should be provided with and required
to use splash-proof safety goggles where liquid MC may contact the
eyes.
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V. Housekeeping and Hygiene Facilities
For purposes of complying with WAC 296-24-120, 296-800-220 and
296-800-230, the following items should be emphasized:

A. The workplace should be kept clean, orderly, and in a sanitary
condition. The employer should institute a leak and spill detection
program for operations involving liquid MC in order to detect sources
of fugitive MC emissions.

B. Emergency drench showers and eyewash facilities are recommen-
ded. These should be maintained in a sanitary condition. Suitable
cleansing agents should also be provided to assure the effective re-
moval of MC from the skin.

C. Because of the hazardous nature of MC, contaminated protective
clothing should be placed in a regulated area designated by the em-
ployer for removal of MC before the clothing is laundered or disposed
of.

VI. Precautions for Safe Use, Handling, and Storage
A. Fire and Explosion Hazards: MC has no flash point in a conven-

tional closed tester, but it forms flammable vapor-air mixtures at ap-
proximately 100 deg. C (212 deg. F), or higher. It has a lower explo-
sion limit of 12%, and an upper explosion limit of 19% in air. It has
an autoignition temperature of 556.1 deg. C (1033 deg. F), and a boil-
ing point of 39.8 deg. C (104 deg. F). It is heavier than water with a
specific gravity of 1.3. It is slightly soluble in water.

B. Reactivity Hazards: Conditions contributing to the instability
of MC are heat and moisture. Contact with strong oxidizers, caustics,
and chemically active metals such as aluminum or magnesium powder, so-
dium and potassium may cause fires and explosions. Special precau-
tions: Liquid MC will attack some forms of plastics, rubber, and coat-
ings.

C. Toxicity: Liquid MC is painful and irritating if splashed in
the eyes or if confined on the skin by gloves, clothing, or shoes. Va-
pors in high concentrations may cause narcosis and death. Prolonged
exposure to vapors may cause cancer or exacerbate cardiac disease.

D. Storage: Protect against physical damage. Because of its cor-
rosive properties, and its high vapor pressure, MC should be stored in
plain, galvanized or lead lined, mild steel containers in a cool, dry,
well ventilated area away from direct sunlight, heat source and acute
fire hazards.

E. Piping Material: All piping and valves at the loading or un-
loading station should be of material that is resistant to MC and
should be carefully inspected prior to connection to the transport ve-
hicle and periodically during the operation.

F. Usual Shipping Containers: Glass bottles, 5- and 55-gallon
steel drums, tank cars, and tank trucks.

Note: This section addresses MC exposure in marine terminal and
longshore employment only where leaking or broken packages allow MC
exposure that is not addressed through compliance with WAC 296-56.

G. Electrical Equipment: Electrical installations in Class I haz-
ardous locations as defined in Article 500 of the National Electrical
Code, should be installed according to Article 501 of the code; and
electrical equipment should be suitable for use in atmospheres con-
taining MC vapors. See Flammable and Combustible Liquids Code (NFPA
No. 325M), Chemical Safety Data Sheet SD-86 (Manufacturing Chemists'
Association, Inc.).

H. Firefighting: When involved in fire, MC emits highly toxic and
irritating fumes such as phosgene, hydrogen chloride and carbon monox-
ide. Wear breathing apparatus and use water spray to keep fire-exposed
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containers cool. Water spray may be used to flush spills away from ex-
posures. Extinguishing media are dry chemical, carbon dioxide, foam.
For purposes of compliance with WAC 296-24-956, locations classified
as hazardous due to the presence of MC shall be Class I.

I. Spills and Leaks: Persons not wearing protective equipment and
clothing should be restricted from areas of spills or leaks until
cleanup has been completed. If MC has spilled or leaked, the following
steps should be taken:

1. Remove all ignition sources.
2. Ventilate area of spill or leak.
3. Collect for reclamation or absorb in vermiculite, dry sand,

earth, or a similar material.
J. Methods of Waste Disposal: Small spills should be absorbed on-

to sand and taken to a safe area for atmospheric evaporation. Inciner-
ation is the preferred method for disposal of large quantities by mix-
ing with a combustible solvent and spraying into an incinerator equip-
ped with acid scrubbers to remove hydrogen chloride gases formed. Com-
plete combustion will convert carbon monoxide to carbon dioxide. Care
should be taken for the presence of phosgene.

K. You should not keep food, beverage, or smoking materials, or
eat or smoke in regulated areas where MC concentrations are above the
permissible exposure limits.

L. Portable heating units should not be used in confined areas
where MC is used.

M. Ask your supervisor where MC is used in your work area and for
any additional plant safety and health rules.

VII. Medical Requirements
Your employer is required to offer you the opportunity to partic-

ipate in a medical surveillance program if you are exposed to MC at
concentrations at or above the action level (12.5 ppm eight-hour TWA)
for more than thirty days a year or at concentrations exceeding the
PELs (25 ppm eight-hour TWA or 125 ppm fifteen-minute STEL) for more
than ten days a year. If you are exposed to MC at concentrations over
either of the PELs, your employer will also be required to have a
physician or other licensed health care professional ensure that you
are able to wear the respirator that you are assigned. Your employer
must provide all medical examinations relating to your MC exposure at
a reasonable time and place and at no cost to you.

VIII. Monitoring and Measurement Procedures
A. Exposure above the Permissible Exposure Limit:
1. Eight-hour exposure evaluation: Measurements taken for the

purpose of determining employee exposure under this section are best
taken with consecutive samples covering the full shift. Air samples
must be taken in the employee's breathing zone.

2. Monitoring techniques: The sampling and analysis under this
section may be performed by collection of the MC vapor on two charcoal
adsorption tubes in series or other composition adsorption tubes, with
subsequent chemical analysis. Sampling and analysis may also be per-
formed by instruments such as real-time continuous monitoring systems,
portable direct reading instruments, or passive dosimeters as long as
measurements taken using these methods accurately evaluate the concen-
tration of MC in employees' breathing zones. OSHA method 80 is an ex-
ample of a validated method of sampling and analysis of MC. Copies of
this method are available from OSHA or can be downloaded from the in-
ternet at http://www.osha.gov. The employer has the obligation of se-
lecting a monitoring method which meets the accuracy and precision re-
quirements of the standard under his or her unique field conditions.
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The standard requires that the method of monitoring must be accurate,
to a ninety-five percent confidence level, to plus or minus twenty-
five percent for concentrations of MC at or above 25 ppm, and to plus
or minus thirty-five percent for concentrations at or below 25 ppm. In
addition to OSHA method 80, there are numerous other methods available
for monitoring for MC in the workplace.

B. Since many of the duties relating to employee exposure are de-
pendent on the results of measurement procedures, employers must as-
sure that the evaluation of employee exposure is performed by a tech-
nically qualified person.

IX. Observation of Monitoring
Your employer is required to perform measurements that are repre-

sentative of your exposure to MC and you or your designated represen-
tative are entitled to observe the monitoring procedure. You are enti-
tled to observe the steps taken in the measurement procedure, and to
record the results obtained. When the monitoring procedure is taking
place in an area where respirators or personal protective clothing and
equipment are required to be worn, you or your representative must al-
so be provided with, and must wear, protective clothing and equipment.

Access To Information
A. Your employer is required to inform you of the information

contained in this Appendix. In addition, your employer must instruct
you in the proper work practices for using MC, emergency procedures,
and the correct use of protective equipment.

B. Your employer is required to determine whether you are being
exposed to MC. You or your representative has the right to observe em-
ployee measurements and to record the results obtained. Your employer
is required to inform you of your exposure. If your employer deter-
mines that you are being over exposed, he or she is required to inform
you of the actions which are being taken to reduce your exposure to
within permissible exposure limits.

C. Your employer is required to keep records of your exposures
and medical examinations. These records must be kept by the employer
for at least thirty years.

D. Your employer is required to release your exposure and medical
records to you or your representative upon your request.

E. Your employer is required to provide labels and ((material))
safety data sheets (((MSDS))) (SDS) for all materials, mixtures or
solutions composed of greater than 0.1 percent MC. ((An example of a
label that would satisfy these requirements would be:)) These materi-
als, mixtures or solutions would be classified and labeled in accord-
ance with WAC 296-901-140.
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((Danger Contains Methylene Chloride
Potential Cancer Hazard

May worsen heart disease because methylene chloride is converted to carbon monoxide in the body.
May cause dizziness, headache, irritation of the throat and lungs, loss of consciousness and death at high concentra-
tions (for example, if used in a poorly ventilated room).
Avoid Skin Contact. Contact with liquid causes skin and eye irritation.))

X. Common Operations and Controls
The following list includes some common operations in which exposure to MC may occur and control methods which

may be effective in each case:
Operations  Controls

Use as solvent in paint and varnish removers cold clean-
ing and ultrasonic cleaning, and as a solvent in furniture
stripping.

 General dilution ventilation; local; manufacture of aerosols; cold
cleaning exhaust ventilation; personal protective equipment; sub-
stitution.

Use as solvent in vapor degreasing.  Process enclosure; local exhaust ventilation; chilling coils; substi-
tution.

Use as a secondary refrigerant in air scientific testing.  General dilution ventilation; local conditioning and exhaust venti-
lation; personal protective equipment.

AMENDATORY SECTION (Amending WSR 06-08-087, filed 4/4/06, effective
9/1/06)

WAC 296-62-07540 Formaldehyde.
Note: The requirements in this chapter apply only to agriculture. The general industry requirements relating to formaldehyde have been moved to

chapter 296-856 WAC, Formaldehyde.

(1) Scope and application. This standard applies to all occupa-
tional exposures to formaldehyde, i.e., from formaldehyde gas, its
solutions, and materials that release formaldehyde.

(2) Definitions. For purposes of this standard, the following
definitions shall apply:

(a) "Action level" means a concentration of 0.5 part formaldehyde
per million parts of air (0.5 ppm) calculated as an 8-hour time-weigh-
ted average (TWA) concentration.

(b) "Approved" means approved by the director of the department
of labor and industries or his/her authorized representative: Provi-
ded, however, That should a provision of this chapter state that ap-
proval by an agency or organization other than the department of labor
and industries is required, such as Underwriters' Laboratories or the
Mine Safety and Health Administration and the National Institute for
Occupational Safety and Health, the provision of WAC 296-800-370 shall
apply.

(c) "Authorized person" means any person required by work duties
to be present in regulated work areas, or authorized to do so by the
employer, by this section of the standard, or by the WISHA Act.

(d) "Director" means the director of the department of labor and
industries, or his/her designated representative.

(e) "Emergency" is any occurrence, such as but not limited to
equipment failure, rupture of containers, or failure of control equip-
ment that results in an uncontrolled release of a significant amount
of formaldehyde.

(f) "Employee exposure" means the exposure to airborne formalde-
hyde which would occur without corrections for protection provided by
any respirator that is in use.
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(g) "Formaldehyde" means the chemical substance, HCHO, Chemical
Abstracts Service Registry No. 50-00-0.

(3) Permissible exposure limit (PEL).
(a) TWA: The employer shall assure that no employee is exposed to

an airborne concentration of formaldehyde which exceeds 0.75 part
formaldehyde per million parts of air as an 8-hour TWA.

(b) Short term exposure limit (STEL): The employer shall assure
that no employee is exposed to an airborne concentration of formalde-
hyde which exceeds two parts formaldehyde per million parts of air (2
ppm) as a fifteen-minute STEL.

(4) Exposure monitoring.
(a) General.
(i) Each employer who has a workplace covered by this standard

shall monitor employees to determine their exposure to formaldehyde.
(ii) Exception. Where the employer documents, using objective da-

ta, that the presence of formaldehyde or formaldehyde-releasing prod-
ucts in the workplace cannot result in airborne concentrations of
formaldehyde that would cause any employee to be exposed at or above
the action level or the STEL under foreseeable conditions of use, the
employer will not be required to measure employee exposure to formal-
dehyde.

(iii) When an employee's exposure is determined from representa-
tive sampling, the measurements used shall be representative of the
employee's full shift or short-term exposure to formaldehyde, as ap-
propriate.

(iv) Representative samples for each job classification in each
work area shall be taken for each shift unless the employer can docu-
ment with objective data that exposure levels for a given job classi-
fication are equivalent for different workshifts.

(b) Initial monitoring. The employer shall identify all employees
who may be exposed at or above the action level or at or above the
STEL and accurately determine the exposure of each employee so identi-
fied.

(i) Unless the employer chooses to measure the exposure of each
employee potentially exposed to formaldehyde, the employer shall de-
velop a representative sampling strategy and measure sufficient expo-
sures within each job classification for each workshift to correctly
characterize and not underestimate the exposure of any employee within
each exposure group.

(ii) The initial monitoring process shall be repeated each time
there is a change in production, equipment, process, personnel, or
control measures which may result in new or additional exposure to
formaldehyde.

(iii) If the employer receives reports or signs or symptoms of
respiratory or dermal conditions associated with formaldehyde expo-
sure, the employer shall promptly monitor the affected employee's ex-
posure.

(c) Periodic monitoring.
(i) The employer shall periodically measure and accurately deter-

mine exposure to formaldehyde for employees shown by the initial moni-
toring to be exposed at or above the action level or at or above the
STEL.

(ii) If the last monitoring results reveal employee exposure at
or above the action level, the employer shall repeat monitoring of the
employees at least every six months.
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(iii) If the last monitoring results reveal employee exposure at
or above the STEL, the employer shall repeat monitoring of the employ-
ees at least once a year under worst conditions.

(d) Termination of monitoring. The employer may discontinue peri-
odic monitoring for employees if results from two consecutive sampling
periods taken at least seven days apart show that employee exposure is
below the action level and the STEL. The results must be statistically
representative and consistent with the employer's knowledge of the job
and work operation.

(e) Accuracy of monitoring. Monitoring shall be accurate, at the
ninety-five percent confidence level, to within plus or minus twenty-
five percent for airborne concentrations of formaldehyde at the TWA
and the STEL and to within plus or minus thirty-five percent for air-
borne concentrations of formaldehyde at the action level.

(f) Employee notification of monitoring results. Within fifteen
days of receiving the results of exposure monitoring conducted under
this standard, the employer shall notify the affected employees of
these results. Notification shall be in writing, either by distribut-
ing copies of the results to the employees or by posting the results.
If the employee exposure is over either PEL, the employer shall devel-
op and implement a written plan to reduce employee exposure to or be-
low both PELs, and give written notice to employees. The written no-
tice shall contain a description of the corrective action being taken
by the employer to decrease exposure.

(g) Observation of monitoring.
(i) The employer shall provide affected employees or their desig-

nated representatives an opportunity to observe any monitoring of em-
ployee exposure to formaldehyde required by this standard.

(ii) When observation of the monitoring of employee exposure to
formaldehyde requires entry into an area where the use of protective
clothing or equipment is required, the employer shall provide the
clothing and equipment to the observer, require the observer to use
such clothing and equipment, and assure that the observer complies
with all other applicable safety and health procedures.

(5) Regulated areas.
(a) The employer shall establish regulated areas where the con-

centration of airborne formaldehyde exceeds either the TWA or the STEL
and post all entrances and accessways with signs bearing the following
information:

DANGER
FORMALEHYDE

IRRITANT AND POTENTIAL CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

(b) The employer shall limit access to regulated areas to author-
ized persons who have been trained to recognize the hazards of formal-
dehyde.

(c) An employer at a multiemployer worksite who establishes a
regulated area shall communicate the access restrictions and locations
of these areas to other employers with work operations at that work-
site.

(6) Methods of compliance.
(a) Engineering controls and work practices. The employer shall

institute engineering and work practice controls to reduce and main-
tain employee exposures to formaldehyde at or below the TWA and the
STEL.
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(b) Exception. Whenever the employer has established that feasi-
ble engineering and work practice controls cannot reduce employee ex-
posure to or below either of the PELs, the employer shall apply these
controls to reduce employee exposures to the extent feasible and shall
supplement them with respirators which satisfy this standard.

(7) Respiratory protection.
(a) General. For employees who use respirators required by this

section, the employer must provide respirators that comply with the
requirements of this subsection. Respirators must be used during:

(i) Periods necessary to install or implement feasible engineer-
ing and work-practice controls;

(ii) Work operations, such as maintenance and repair activities
or vessel cleaning, for which the employer establishes that engineer-
ing and work-practice controls are not feasible;

(iii) Work operations for which feasible engineering and work-
practice controls are not yet sufficient to reduce exposure to or be-
low the PELs;

(iv) Emergencies.
(b) Respirator program.
(i) The employer must implement a respiratory protection program

as required by chapter 296-842 WAC, except WAC 296-842-13005 and
296-842-14005.

(ii) If air-purifying chemical-cartridge respirators are used,
the employer must:

(A) Replace the cartridge after three hours of use or at the end
of the workshift, whichever occurs first, unless the cartridge con-
tains a NIOSH-certified end-of-service-life indicator (ESLI) to show
when breakthrough occurs.

(B) Unless the canister contains a NIOSH-certified ESLI to show
when breakthrough occurs, replace canisters used in atmospheres up to
7.5 ppm (10 x PEL) every four hours and industrial-sized canisters
used in atmospheres up to 75 ppm (100 x PEL) every two hours, or at
the end of the workshift, whichever occurs first.

(c) Respirator selection.
(i) The employer must select appropriate respirators from Table 1

of this section.
TABLE 1

MINIMUM REQUIREMENTS FOR RESPIRATORY PROTECTION
AGAINST FORMALDEHYDE

Condition of use
or formaldehyde
concentration (ppm) Minimum respirator required1

Up to 7.5
ppm (10 x PEL) . . . 

 
Full facepiece with cartridges or
canisters specifically approved
for protection against formalde-
hyde2.

Up to 75
ppm (100 x PEL). . . 

 
Full-face mask with chin style or
chest or back mounted type in-
dustrial size canister specifically
approved for protection against
formaldehyde.

 Type C supplied-air respirator
pressure demand or continuous
flow type, with full facepiece,
hood, or helmet.
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Above 75 ppm or
unknown (emergen-
cies)
(100 x PEL). . . . . . . 

 
 
Self-contained breathing appara-
tus (SCBA) with positive-pres-
sure full facepiece.

 Combination supplied-air, full
facepiece positive-pressure res-
pirator with auxiliary self-con-
tained air supply.

Firefighting. . . . . . . SCBA with positive-pressure in
full facepiece.

Escape. . . . . . . . . . . SCBA in demand or pressure
demand mode.

 Full-face mask with chin style or
front or back mounted type in-
dustrial size canister specifically
approved for protection against
formaldehyde.

1 Respirators specified for use at higher concentrations may be used at
lower concentrations.

2 A half-mask respirator with cartridges specifically approved for pro-
tection against formaldehyde can be substituted for the full face-
piece respirator providing that effective gas-proof goggles are provi-
ded and used in combination with the half-mask respirator.

(ii) The employer must provide a powered air-purifying respirator
adequate to protect against formaldehyde exposure to any employee who
has difficulty using a negative-pressure respirator.

(8) Protective equipment and clothing. Employers shall comply
with the provisions of WAC 296-800-160. When protective equipment or
clothing is provided under these provisions, the employer shall pro-
vide these protective devices at no cost to the employee and assure
that the employee wears them.

(a) Selection. The employer shall select protective clothing and
equipment based upon the form of formaldehyde to be encountered, the
conditions of use, and the hazard to be prevented.

(i) All contact of the eyes and skin with liquids containing one
percent or more formaldehyde shall be prevented by the use of chemical
protective clothing made of material impervious to formaldehyde and
the use of other personal protective equipment, such as goggles and
face shields, as appropriate to the operation.

(ii) Contact with irritating or sensitizing materials shall be
prevented to the extent necessary to eliminate the hazard.

(iii) Where a face shield is worn, chemical safety goggles are
also required if there is a danger of formaldehyde reaching the area
of the eye.

(iv) Full body protection shall be worn for entry into areas
where concentrations exceed 100 ppm and for emergency reentry into
areas of unknown concentration.

(b) Maintenance of protective equipment and clothing.
(i) The employer shall assure that protective equipment and

clothing that has become contaminated with formaldehyde is cleaned or
laundered before its reuse.

(ii) When ventilating formaldehyde-contaminated clothing and
equipment, the employer shall establish a storage area so that employ-
ee exposure is minimized. Containers for contaminated clothing and
equipment and storage areas shall have labels and signs containing the
following information:

DANGER
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FORMALDEHYDE-CONTAMINATED (CLOTHING) EQUIPMENT
AVOID INHALATION AND SKIN CONTACT

(iii) The employer shall assure that only persons trained to rec-
ognize the hazards of formaldehyde remove the contaminated material
from the storage area for purposes of cleaning, laundering, or dispos-
al.

(iv) The employer shall assure that no employee takes home equip-
ment or clothing that is contaminated with formaldehyde.

(v) The employer shall repair or replace all required protective
clothing and equipment for each affected employee as necessary to as-
sure its effectiveness.

(vi) The employer shall inform any person who launders, cleans,
or repairs such clothing or equipment of formaldehyde's potentially
harmful effects and of procedures to safely handle the clothing and
equipment.

(9) Hygiene protection.
(a) The employer shall provide change rooms, as described in WAC

296-24-120 for employees who are required to change from work clothing
into protective clothing to prevent skin contact with formaldehyde.

(b) If employees' skin may become splashed with solutions con-
taining one percent or greater formaldehyde, for example because of
equipment failure or improper work practices, the employer shall pro-
vide conveniently located quick drench showers and assure that affec-
ted employees use these facilities immediately.

(c) If there is any possibility that an employee's eyes may be
splashed with solutions containing 0.1 percent or greater formalde-
hyde, the employer shall provide acceptable eyewash facilities within
the immediate work area for emergency use.

(10) Housekeeping. For operations involving formaldehyde liquids
or gas, the employer shall conduct a program to detect leaks and
spills, including regular visual inspections.

(a) Preventative maintenance of equipment, including surveys for
leaks, shall be undertaken at regular intervals.

(b) In work areas where spillage may occur, the employer shall
make provisions to contain the spill, to decontaminate the work area,
and to dispose of the waste.

(c) The employer shall assure that all leaks are repaired and
spills are cleaned promptly by employees wearing suitable protective
equipment and trained in proper methods for cleanup and decontamina-
tion.

(d) Formaldehyde-contaminated waste and debris resulting from
leaks or spills shall be placed for disposal in sealed containers
bearing a label warning of formaldehyde's presence and of the hazards
associated with formaldehyde.

(11) Emergencies. For each workplace where there is the possibil-
ity of an emergency involving formaldehyde, the employer shall assure
appropriate procedures are adopted to minimize injury and loss of
life. Appropriate procedures shall be implemented in the event of an
emergency.

(12) Medical surveillance.
(a) Employees covered.
(i) The employer shall institute medical surveillance programs

for all employees exposed to formaldehyde at concentrations at or ex-
ceeding the action level or exceeding the STEL.

(ii) The employer shall make medical surveillance available for
employees who develop signs and symptoms of overexposure to formalde-
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hyde and for all employees exposed to formaldehyde in emergencies.
When determining whether an employee may be experiencing signs and
symptoms of possible overexposure to formaldehyde, the employer may
rely on the evidence that signs and symptoms associated with formalde-
hyde exposure will occur only in exceptional circumstances when air-
borne exposure is less than 0.1 ppm and when formaldehyde is present
in materials in concentrations less than 0.1 percent.

(b) Examination by a physician. All medical procedures, including
administration of medical disease questionnaires, shall be performed
by or under the supervision of a licensed physician and shall be pro-
vided without cost to the employee, without loss of pay, and at a rea-
sonable time and place.

(c) Medical disease questionnaire. The employer shall make the
following medical surveillance available to employees prior to assign-
ment to a job where formaldehyde exposure is at or above the action
level or above the STEL and annually thereafter. The employer shall
also make the following medical surveillance available promptly upon
determining that an employee is experiencing signs and symptoms indi-
cative of possible overexposure to formaldehyde.

(i) Administration of a medical disease questionnaire, such as in
Appendix D, which is designed to elicit information on work history,
smoking history, any evidence of eye, nose, or throat irritation;
chronic airway problems or hyperreactive airway disease; allergic skin
conditions or dermatitis; and upper or lower respiratory problems.

(ii) A determination by the physician, based on evaluation of the
medical disease questionnaire, of whether a medical examination is
necessary for employees not required to wear respirators to reduce ex-
posure to formaldehyde.

(d) Medical examinations. Medical examinations shall be given to
any employee who the physician feels, based on information in the med-
ical disease questionnaire, may be at increased risk from exposure to
formaldehyde and at the time of initial assignment and at least annu-
ally thereafter to all employees required to wear a respirator to re-
duce exposure to formaldehyde. The medical examination shall include:

(i) A physical examination with emphasis on evidence of irrita-
tion or sensitization of the skin and respiratory system, shortness of
breath, or irritation of the eyes.

(ii) Laboratory examinations for respirator wearers consisting of
baseline and annual pulmonary function tests. As a minimum, these
tests shall consist of forced vital capacity (FVC), forced expiratory
volume in one second (FEV1), and forced expiratory flow (FEF).

(iii) Any other test which the examining physician deems necessa-
ry to complete the written opinion.

(iv) Counseling of employees having medical conditions that would
be directly or indirectly aggravated by exposure to formaldehyde on
the increased risk of impairment of their health.

(e) Examinations for employees exposed in an emergency. The em-
ployer shall make medical examinations available as soon as possible
to all employees who have been exposed to formaldehyde in an emergen-
cy.

(i) The examination shall include a medical and work history with
emphasis on any evidence of upper or lower respiratory problems, al-
lergic conditions, skin reaction or hypersensitivity, and any evidence
of eye, nose, or throat irritation.

(ii) Other examinations shall consist of those elements consid-
ered appropriate by the examining physician.

[ 29 ] OTS-5844.1



(f) Information provided to the physician. The employer shall
provide the following information to the examining physician:

(i) A copy of this standard and Appendices A, C, D, and E;
(ii) A description of the affected employee's job duties as they

relate to the employee's exposure to formaldehyde;
(iii) The representative exposure level for the employee's job

assignment;
(iv) Information concerning any personal protective equipment and

respiratory protection used or to be used by the employee; and
(v) Information from previous medical examinations of the affec-

ted employee within the control of the employer.
(vi) In the event of a nonroutine examination because of an emer-

gency, the employer shall provide to the physician as soon as possi-
ble: A description of how the emergency occurred and the exposure the
victim may have received.

(g) Physician's written opinion.
(i) For each examination required under this standard, the em-

ployer shall obtain a written opinion from the examining physician.
This written opinion shall contain the results of the medical examina-
tion except that it shall not reveal specific findings or diagnoses
unrelated to occupational exposure to formaldehyde. The written opin-
ion shall include:

(A) The physician's opinion as to whether the employee has any
medical condition that would place the employee at an increased risk
of material impairment of health from exposure to formaldehyde;

(B) Any recommended limitations on the employee's exposure or
changes in the use of personal protective equipment, including respi-
rators;

(C) A statement that the employee has been informed by the physi-
cian of any medical conditions which would be aggravated by exposure
to formaldehyde, whether these conditions may have resulted from past
formaldehyde exposure or from exposure in an emergency, and whether
there is a need for further examination or treatment.

(ii) The employer shall provide for retention of the results of
the medical examination and tests conducted by the physician.

(iii) The employer shall provide a copy of the physician's writ-
ten opinion to the affected employee within fifteen days of its re-
ceipt.

(h) Medical removal.
(i) The provisions of this subdivision apply when an employee re-

ports significant irritation of the mucosa of the eyes or of the upper
airways, respiratory sensitization, dermal irritation, or dermal sen-
sitization attributed to workplace formaldehyde exposure. Medical re-
moval provisions do not apply in case of dermal irritation or dermal
sensitization when the product suspected of causing the dermal condi-
tion contains less than 0.05% formaldehyde.

(ii) An employee's report of signs or symptoms of possible over-
exposure to formaldehyde shall be evaluated by a physician selected by
the employer pursuant to (c) of this subsection. If the physician de-
termines that a medical examination is not necessary under (c)(ii) of
this subsection, there shall be a two-week evaluation and remediation
period to permit the employer to ascertain whether the signs or symp-
toms subside untreated or with the use of creams, gloves, first-aid
treatment, or personal protective equipment. Industrial hygiene meas-
ures that limit the employee's exposure to formaldehyde may also be
implemented during this period. The employee shall be referred immedi-
ately to a physician prior to expiration of the two-week period if the
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signs or symptoms worsen. Earnings, seniority, and benefits may not be
altered during the two-week period by virtue of the report.

(iii) If the signs or symptoms have not subsided or been remedied
by the end of the two-week period, or earlier if signs or symptoms
warrant, the employee shall be examined by a physician selected by the
employer. The physician shall presume, absent contrary evidence, that
observed dermal irritation or dermal sensitization are not attributa-
ble to formaldehyde when products to which the affected employee is
exposed contain less than 0.1% formaldehyde.

(iv) Medical examinations shall be conducted in compliance with
the requirements of (e)(i) and (ii) of this subsection. Additional
guidelines for conducting medical exams are contained in WAC
296-62-07546, Appendix C.

(v) If the physician finds that significant irritation of the mu-
cosa of the eyes or the upper airways, respiratory sensitization, der-
mal irritation, or dermal sensitization result from workplace formal-
dehyde exposure and recommends restrictions or removal. The employer
shall promptly comply with the restrictions or recommendations of re-
moval. In the event of a recommendation of removal, the employer shall
remove the affected employee from the current formaldehyde exposure
and if possible, transfer the employee to work having no or signifi-
cantly less exposure to formaldehyde.

(vi) When an employee is removed pursuant to item (v) of this
subdivision, the employer shall transfer the employee to comparable
work for which the employee is qualified or can be trained in a short
period (up to six months), where the formaldehyde exposures are as low
as possible, but not higher than the action level. The employer shall
maintain the employee's current earnings, seniority, and other bene-
fits. If there is no such work available, the employer shall maintain
the employee's current earnings, seniority, and other benefits until
such work becomes available, until the employee is determined to be
unable to return to workplace formaldehyde exposure, until the employ-
ee is determined to be able to return to the original job status, or
for six months, whichever comes first.

(vii) The employer shall arrange for a follow-up medical examina-
tion to take place within six months after the employee is removed
pursuant to this subsection. This examination shall determine if the
employee can return to the original job status, or if the removal is
to be permanent. The physician shall make a decision within six months
of the date the employee was removed as to whether the employee can be
returned to the original job status, or if the removal is to be perma-
nent.

(viii) An employer's obligation to provide earnings, seniority,
and other benefits to a removed employee may be reduced to the extent
that the employee receives compensation for earnings lost during the
period of removal either from a publicly or employer-funded compensa-
tion program or from employment with another employer made possible by
virtue of the employee's removal.

(ix) In making determinations of the formaldehyde content of ma-
terials under this subsection the employer may rely on objective data.

(i) Multiple physician review.
(i) After the employer selects the initial physician who conducts

any medical examination or consultation to determine whether medical
removal or restriction is appropriate, the employee may designate a
second physician to review any findings, determinations, or recommen-
dations of the initial physician and to conduct such examinations,
consultations, and laboratory tests as the second physician deems nec-
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essary and appropriate to evaluate the effects of formaldehyde expo-
sure and to facilitate this review.

(ii) The employer shall promptly notify an employee of the right
to seek a second medical opinion after each occasion that an initial
physician conducts a medical examination or consultation for the pur-
pose of medical removal or restriction.

(iii) The employer may condition its participation in, and pay-
ment for, the multiple physician review mechanism upon the employee
doing the following within fifteen days after receipt of the notifica-
tion of the right to seek a second medical opinion, or receipt of the
initial physician's written opinion, whichever is later:

(A) The employee informs the employer of the intention to seek a
second medical opinion; and

(B) The employee initiates steps to make an appointment with a
second physician.

(iv) If the findings, determinations, or recommendations of the
second physician differ from those of the initial physician, then the
employer and the employee shall assure that efforts are made for the
two physicians to resolve the disagreement. If the two physicians are
unable to quickly resolve their disagreement, then the employer and
the employee through their respective physicians shall designate a
third physician who shall be a specialist in the field at issue:

(A) To review the findings, determinations, or recommendations of
the prior physicians; and

(B) To conduct such examinations, consultations, laboratory
tests, and discussions with prior physicians as the third physician
deems necessary to resolve the disagreement of the prior physicians.

(v) In the alternative, the employer and the employee or author-
ized employee representative may jointly designate such third physi-
cian.

(vi) The employer shall act consistent with the findings, deter-
minations, and recommendations of the third physician, unless the em-
ployer and the employee reach an agreement which is otherwise consis-
tent with the recommendations of at least one of the three physicians.

(13) Hazard communication.
(a) General. Notwithstanding any exemption granted in WAC

296-800-170 for wood products, each employer who has a workplace cov-
ered by this standard shall comply with the requirements of WAC
296-800-170. The definitions of the chemical hazard communication
standard shall apply under this standard.

(i) The following shall be subject to the hazard communication
requirements of this section: Formaldehyde gas, all mixtures or solu-
tions composed of greater than 0.1 percent formaldehyde, and materials
capable of releasing formaldehyde into the air under reasonably fore-
seeable concentrations reaching or exceeding 0.1 ppm.

(ii) As a minimum, specific health hazards that the employer
shall address are: Cancer, irritation and sensitization of the skin
and respiratory system, eye and throat irritation, and acute toxicity.

(b) Manufacturers and importers who produce or import formalde-
hyde or formaldehyde-containing products shall provide downstream em-
ployers using or handling these products with an objective determina-
tion through the required labels and ((MSDSs)) SDSs as required by
((chapter 296-839)) WAC 296-901-140.

(c) Labels.
(i) The employer shall assure that hazard warning labels comply-

ing with the requirements of WAC ((296-800-170)) 296-901-140 are af-
fixed to all containers of materials listed in (a)(i) of this subsec-

[ 32 ] OTS-5844.1



tion, except to the extent that (a)(i) of this subsection is inconsis-
tent with this item.

(ii) Information on labels. As a minimum, for all materials lis-
ted in (a)(i) of this subsection, capable of releasing formaldehyde at
levels of 0.1 ppm to 0.5 ppm, labels shall identify that the product
contains formaldehyde: List the name and address of the responsible
party; and state that physical and health hazard information is readi-
ly available from the employer and from ((material)) safety data
sheets.

(iii) For materials listed in (a)(i) of this subsection, capable
of releasing formaldehyde at levels above 0.5 ppm, labels shall appro-
priately address all the hazards as defined in WAC ((296-800-170))
296-901-140, and Appendices A and B, including respiratory sensitiza-
tion, and shall contain the words "Potential Cancer Hazard."

(iv) In making the determinations of anticipated levels of form-
aldehyde release, the employer may rely on objective data indicating
the extent of potential formaldehyde release under reasonably foresee-
able conditions of use.

(v) Substitute warning labels. The employer may use warning la-
bels required by other statutes, regulations, or ordinances which im-
part the same information as the warning statements required by this
subitem.

(d) ((Material)) Safety data sheets.
(i) Any employer who uses formaldehyde-containing materials lis-

ted in (a)(i) of this subsection shall comply with the requirements of
WAC ((296-800-170)) 296-901-140 with regard to the development and up-
dating of ((material)) safety data sheets.

(ii) Manufacturers, importers, and distributors of formaldehyde
containing materials listed in (a)(i) of this subsection shall assure
that ((material)) safety data sheets and updated information are pro-
vided to all employers purchasing such materials at the time of the
initial shipment and at the time of the first shipment after a ((mate-
rial)) safety data sheet is updated.

(e) Written hazard communication program. The employer shall de-
velop, implement, and maintain at the workplace, a written hazard com-
munication program for formaldehyde exposures in the workplace, which
at a minimum describes how the requirements specified in this section
for labels and other forms of warning and ((material)) safety data
sheets, and subsection (14) of this section for employee information
and training, will be met. Employees in multiemployer workplaces shall
comply with the requirements of WAC ((296-800-170)) 296-901-140.

(14) Employee information and training.
(a) Participation. The employer shall assure that all employees

who are assigned to workplaces where there is a health hazard from
formaldehyde participate in a training program, except that where the
employer can show, using objective data, that employees are not ex-
posed to formaldehyde at or above 0.1 ppm, the employer is not re-
quired to provide training.

(b) Frequency. Employers shall provide such information and
training to employees at the time of their initial assignment and
whenever a new exposure to formaldehyde is introduced into their work
area. The training shall be repeated at least annually.

(c) Training program. The training program shall be conducted in
a manner which the employee is able to understand and shall include:

(i) A discussion of the contents of this regulation and the con-
tents of the ((material)) safety data sheet;
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(ii) The purpose for and a description of the medical surveil-
lance program required by this standard, including:

(A) A description of the potential health hazards associated with
exposure to formaldehyde and a description of the signs and symptoms
of exposure to formaldehyde.

(B) Instructions to immediately report to the employer the devel-
opment of any adverse signs or symptoms that the employee suspects is
attributable to formaldehyde exposure.

(iii) Description of operations in the work area where formalde-
hyde is present and an explanation of the safe work practices appro-
priate for limiting exposure to formaldehyde in each job;

(iv) The purpose for, proper use of, and limitations of personal
protective clothing;

(v) Instructions for the handling of spills, emergencies, and
clean-up procedures;

(vi) An explanation of the importance of engineering and work
practice controls for employee protection and any necessary instruc-
tion in the use of these controls;

(vii) A review of emergency procedures including the specific du-
ties or assignments of each employee in the event of an emergency; and

(viii) The purpose, proper use, limitations, and other training
requirements for respiratory protection as required by chapter 296-842
WAC.

(d) Access to training materials.
(i) The employer shall inform all affected employees of the loca-

tion of written training materials and shall make these materials
readily available, without cost, to the affected employees.

(ii) The employer shall provide, upon request, all training mate-
rials relating to the employee training program to the director of la-
bor and industries, or his/her designated representative.

(15) Recordkeeping.
(a) Exposure measurements. The employer shall establish and main-

tain an accurate record of all measurements taken to monitor employee
exposure to formaldehyde. This record shall include:

(i) The date of measurement;
(ii) The operation being monitored;
(iii) The methods of sampling and analysis and evidence of their

accuracy and precision;
(iv) The number, durations, time, and results of samples taken;
(v) The types of protective devices worn; and
(vi) The names, job classifications, Social Security numbers, and

exposure estimates of the employees whose exposures are represented by
the actual monitoring results.

(b) Exposure determinations. Where the employer has determined
that no monitoring is required under this standard, the employer shall
maintain a record of the objective data relied upon to support the de-
termination that no employee is exposed to formaldehyde at or above
the action level.

(c) Medical surveillance. The employer shall establish and main-
tain an accurate record for each employee subject to medical surveil-
lance under this standard. This record shall include:

(i) The name and Social Security number of the employee;
(ii) The physician's written opinion;
(iii) A list of any employee health complaints that may be rela-

ted to exposure to formaldehyde; and
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(iv) A copy of the medical examination results, including medical
disease questionnaires and results of any medical tests required by
the standard or mandated by the examining physician.

(d) Record retention. The employer shall retain records required
by this standard for at least the following periods:

(i) Exposure records and determinations shall be kept for at
least thirty years; and

(ii) Medical records shall be kept for the duration of employment
plus thirty years.

(e) Availability of records.
(i) Upon request, the employer shall make all records maintained

as a requirement of this standard available for examination and copy-
ing to the director of labor and industries, or his/her designated
representative.

(ii) The employer shall make employee exposure records, including
estimates made from representative monitoring and available upon re-
quest for examination and copying, to the subject employee, or former
employee, and employee representatives in accordance with chapter
296-802 WAC.

(iii) Employee medical records required by this standard shall be
provided upon request for examination and copying, to the subject em-
ployee, or former employee, or to anyone having the specific written
consent of the subject employee or former employee in accordance with
chapter 296-802 WAC.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-155-180 Hazard communication. General.
The employer shall develop and maintain a ((chemical)) hazard

communication program as required by WAC ((296-800-170)) 296-901-140,
which will provide information to all employees relative to hazardous
chemicals or substances to which they are exposed, or may become ex-
posed, in the course of their employment.

AMENDATORY SECTION (Amending WSR 07-05-062, filed 2/20/07, effective
4/1/07)

WAC 296-155-20301 Definitions. Confined space means a space that:
(1) Is large enough and so configured that an employee can bodily

enter and perform assigned work; and
(2) Has limited or restricted means for entry or exit (for exam-

ple, tanks, vessels, silos, storage bins, hoppers, vaults, and pits
are spaces that may have limited means of entry); and

(3) Is not designed for continuous employee occupancy.
"Corrosives" means substances which in contact with living tissue

cause destruction of the tissue by chemical action.
"Hazardous atmosphere" means an atmosphere that may expose em-

ployees to the risk of death, incapacitation, impairment of ability to
self-rescue (that is, escape unaided from a permit space), injury, or
acute illness from one or more of the following causes:

(1) Flammable gas, vapor, or mist in excess of ten percent of its
lower flammable limit (LFL);

(2) Airborne combustible dust at a concentration that meets or
exceeds its LFL;
Note: This concentration may be approximated as a condition in which the dust obscures vision at a distance of five feet (1.52m) or less.

(3) Atmospheric oxygen concentration below 19.5 percent or above
23.5 percent;

(4) Atmospheric concentration of any substance for which a dose
or a permissible exposure limit is published in chapter 296-62 WAC,
general occupational health standards, or chapter 296-841 WAC, Air-
borne contaminants, and which could result in employee exposure in ex-
cess of its dose or permissible exposure limit;
Note: An atmospheric concentration of any substance that is not capable of causing death, incapacitation, impairment of ability to self-rescue, injury,

or acute illness due to its health effects is not covered by this provision.

(5) Any other atmospheric condition that is immediately dangerous
to life or health.
Note: For air contaminants for which WISHA has not determined a dose or permissible exposure limit, other sources of information, such as

((material)) safety data sheets that comply with the ((Chemical)) Hazard Communication Standard, WAC ((296-800-170)) 296-901-140,
published information, and internal documents can provide guidance in establishing acceptable atmospheric conditions.

"Irritants" means substances which on immediate, prolonged, or
repeated contact with normal living tissue will induce a local inflam-
matory reaction.

"Oxygen deficient atmospheres" means atmospheres at sea level
having less than 19.5% oxygen by volume or having a partial pressure
of 148 millimeters of mercury or less. This may deviate when working
at higher altitudes and should be determined for an individual loca-
tion. Factors such as acclimatization, physical condition of persons
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involved, etc., must be considered for such circumstances and condi-
tions. (See chapter 296-62 WAC, Part M, permit-required confined
spaces.)

"Toxicants" means substances which have the inherent capacity to
produce personal injury or illness to persons by absorption through
any body surface.
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AMENDATORY SECTION (Amending WSR 01-11-038, filed 5/9/01, effective
9/1/01)

WAC 296-45-055 Employer's responsibility. (1) The employer shall
provide and maintain the necessary protective devices specified in
these rules and require the employees to use them properly.

(2) The employer shall develop and maintain a ((chemical)) hazard
communication program as required by WAC ((296-800-170)) 296-901-140,
which will provide information to all employees relative to hazardous
chemicals or substances to which they are exposed, or may become ex-
posed, in the course of their employment.

(3) There shall be installed and maintained in every fixed estab-
lishment employing eight or more persons a safety bulletin board of a
size to display and post safety bulletins, newsletters, posters, acci-
dent statistics and other safety educational material. It is recommen-
ded that safety bulletin boards be painted green and white.

(4) The employer shall require the leadworker to observe and en-
force all safety rules and shall furnish a copy of the electrical
workers' safety rules to each employee who is covered by these rules.

(5) The employer shall appoint only competent workers to super-
vise other employees and those appointed shall be responsible for the
safety of the employees under their supervision.
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AMENDATORY SECTION (Amending WSR 10-15-106, filed 7/20/10, effective
9/1/10)

WAC 296-828-100 Scope. This chapter applies to the laboratory use
of hazardous chemicals. To determine if this chapter applies to your
workplace, use Table 1.

(( 

 
)) 
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IMPORTANT:
• When your laboratory operation is covered by this chapter, and

you use any of the substances in Table 2, the following applies with
the exception of formaldehyde use in histology, pathology, and anatomy
laboratories. In histology, pathology, and anatomy laboratories you
must follow the requirements in chapter 296-856 WAC, Formaldehyde.
This chapter applies to all other formaldehyde laboratory uses as de-
fined in Table 1:

– The exposure limits and any requirement protecting employees
from skin and eye contact in the rules listed in Table 2 will still
apply.

– Where the action level (or where no action level exists, the
permissible exposure limit) is exceeded for a substance listed in Ta-
ble 2, the exposure evaluation and medical surveillance requirements
in the substance rule will still apply.
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– You are not required to meet other requirements of the sub-
stance rule.

• To get the permissible exposure limits (PELs) for hazardous
chemicals used in your laboratory, see chapter 296-841 WAC, Airborne
contaminants.

Table 2
WISHA Regulated Hazardous Chemicals

Acrylonitrile
Arsenic (inorganic)

Asbestos
Benzene

Butadiene
Cadmium

Coke ovens
Cotton dust

1, 2-Dibromo-3-chloropropane
Ethylene oxide
Formaldehyde

Lead
Methylene chloride
Methylenedianiline

Vinyl chloride
Ionizing radiation
4-Nitrobiphenyl

Alpha-Naphthylamine
4,4' Methylene bis (2 - chloroaniline)

Methyl chloromethyl ether
3,3'-Dichlorobenzidine (and its salts)

Bis-Chloromethyl ether
Beta-Naphthylamine benzidine

4-Aminodiphenyl
Ethyleneimine

Beta-Propiolactone
2-Acetylaminofluorene

4-Dimethylaminoazobenzene
N-Nitrosodimethylamine
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