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Chapter 296-62 WAC Part A
General Occupational Health Standards General

WAC 296-62-005 Occupational health and environmental
control--Foreword.

(1) Foreword.

(&) Modern industry is changingt an eveincreasing pace. New inventions, discoveries
and developments cause changes in every facet of the industrial process. In keeping
with this changing technology is the necessity to provide an adequate guide for the
protection of working men andomen. This chapter is for the guidance of both labor
and management and to call particular attention to the way in which modernization
and updating of the standards can be accomplished.

(b) This chapter is intended to cover as fully as is practical thecamagnt in which
work is performed. In addition to the suggestions made herein, the services of
modern occupational medicine must also be considered. Occupational medicine with
its specialized techniques for examination, diagnosis, and treatment adus anot
protection for the worker as he encounters nesdyeloped materials and methods.

(c) With the full realization that close cooperation between government and industry,
labor and management, and all the health sciences, is essential, this chapter is
promulgated for the health of all the workmen coming under the jurisdiction of the
department of labor and industries.

(d) This chapter is promulgated in accordance with the applicable requirements as
outlined in the Washington State Administrative Procedute(¢hapte34.04 RCW
and other applicable statutes.

WAC 296-62-010 Purpose and scope.

The rules in this chapter are designed to protect the health of employees and help to create a
heathy workplace by establishing requirements to control health hazards. Requirements for
chemical hazard communication programs, workplace lighting levels and exposure records are in
chapter296-800WAC, the safety and health core rules.

WAC 296-62-020 Definitions applicable to all sections of this
chapter.

Unless the context indicates otherwise, words used in this chapter shall have the meaning given
in this secin.

Adequate or effective Compliance with terms and intent of these standards.

Appendix. References or recommendations to be used as guides in applying the provisions of
this chapter.

Approved. Approved by the director of the department of laboriaddstries or his authorized
representative, or by an organization that is
Laboratories (UL), Mine Safety and Health Administration (MSHA), or the National Institute for
Occupational Safety and Health (D&H).
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Authorized person. A person approved or assigned by the employer to perform a specific type
of duty or duties or to be at a specific location or locations at the job site.

Coal tar pitch volatiles. As used in WAC 2962-07515, Table I, include &éfused polycyclic
hydrocarbons which volatilize from the distillation residues of coal, petroleum, (excluding
asphalt), wood, and other organic matter. Asphalt (CAS-8252 and CAS 647483-4) is not
covered under the Acwomal tar pitch volatileso

Competent person One who is capable of identifying existing and predictable hazards in the
surroundings or working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective actionnbinette them.

Department. The department of labor and industries.

Director. The director of the department of labor and industrietyer designated
representative.

Employer. Any person, firm, corporation, partnership, business trust, legal re@@sendr

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 personal labor of such person or perandsncludes the state, counties, cities, and

all municipal corporations, public corporations, political subdivisions of the state, and charitable
organizations: Provided, That any persons, partnership, or business entity not having employees,
and who icovered by the industrial insurance act shall be considered both an employer and an
employee.

Hazard. That condition, potential or inherent, which can cause injury, death, or occupational
disease.

Occupational disease Such disease or infection as ass&turally and proximately out of
employment.

Qualified. One who, by possession of a recognized degree, certificate, or professional standing,
or who by extensive knowledge, training, and experience, has successfully demonstrated ability
to solve or redoe problems relating to the subject matter, the work, or the project.

Shall or must. Mandatory.
Should or may. Recommended.

Suitable. That which fits, or has the qualities or qualifications to meet a given purpose,
occasion, condition, function, or cumstance.

Worker, personnel, person, employee, and other terms of like meanindJnless the context

of the provision containing such term indicates otherwise, mean an employee of an employer
who is employed in the business of their employer whether byotvayanual labor or otherwise

and every person in this state who is engaged in the employment of or who is working under an
independent contract the essence of which is their personal labor for an employer whether by
manual labor or otherwise.

Work place. Any plant, yard, premises, room, or other place where an employee or employees
are employed for the performance of labor or service over which the employer has the right of
access or control. This includes, but is not limited to, all work places cdwgradustrial

insurance undefitle 51 RCW as now or hereafter amended.
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Abbreviations used in this chapter:
ANSI. American National Standards Institute.
ASHRE. American Society of Heating and Refrigeration Engineers.
BTU. British thermal unit.
BTUH. British thermal unit per hour.
CFM. Cubic feet per minute.
CFR. Code of Federal Register.
CGA. Compressed Gas Association.
ID. Inside diameter.

MCA. Manufactwing Chemist Association or Chemical Manufacturer Association
(CMA).

NEMA . National Electrical Manufacturing Association.

NFPA. National Fire Protection Association.

OD. Outside diameter.

WAC. Washington Administrative Code.

WISHA. Washington Industal Safety and Health Act (chapter 80, Laws of 1973).

WAC 296-62-040 Unconstitutionality clause.

In the event that any section, paragraph, sentence, clause, phrase or work of this chapter is
declared unconstitutional or invalid for any reason the remaofdsid standard or this chapter
mustnot be affected thereby.

WAC 296-62-050 Application for waiver or variances.

See WAC296-900-11005, Applying for avariance.
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PART B-1
TRADE SECRETS

Note:  Chapter 2962 WAC, General occupational health standards, Rar,
1, Trade secrets, (WAC 2932-05301 through 2962-05325 has
been repealed. Please refer to W2d6-901-14018 Trade secrets.
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Chapter 296-62 WAC Part C-1
General Occupational Health Standards Retain Department of Transportation Labeling

WAC 296-62-055 Retain labeling required by the department
of transportation.

Your responsibility: To make sure DOTequired labeling on packages and containers in your
workplace is retained to alert employees of potenttezardous contents.

Note: Terms used in this rule are defined by the USDOT in Title 49 of the
Code of Federal Regulations (CFR) Part 171. To access the CFR
http://www.dot.gov

WAC 296-62-05510 Scope.

This chapteapplies to packages, freight containers, rail freight cars, motor vehicles, and
transport vehicles required to be marked, or labeled by the U.S. Department of Transportation in
Title 49 of the CFR, Parts 171180.

WAC 296-62-05520 Retain readily visible DOT labeling.

You mustretain readily visible DOT labeling as specified in Table 1.

‘ If you receive ‘ Retain DOT markings, placards and labels UNTIL:
A Packages A Hazardous materials are
hazardous materials T Packaging must be

y cleaned of residue
Yy purged of wvapors

A Freight ¢A Hazardous materials are
A Rail frei

A Motor velt

A Transport

A Nonbulk A You replace the DOffatl ab
that will not be complies with WAC 296-901-140 Hazard

reshipped communication
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Chapter 296-62 WAC Part D
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WAC 296-62-060 Control requirements in addition to those
specified.

Note: The requirements in this section apply only to agriculture. The
requirements for general industry relating to control requirements h
been moved to chapt2B6-800WAC, Safety and health core rules.

(1) Inthose cases where no acceptable standards have been derived for the control of
hazardous conditions, every reasonable precaution must be taken to safeguard the health of
the worker whether provided herein or not.

(2) Preservation of records.

(&) Scope and application. This section applies to each employer who makes, maintains
or has access to employee exposure records or employee medical records.

(b) Definitions.

iy Employee exposure record A record of monitoring or measuringhich
contains qualitative or quantitative information indicative of employee exposure
to toxic materials or harmful physical agents. This includes both individual
exposure records and general research or statistical studies based on information
collected from exposure records.

(i} Employee medical record A record which contains information concerning
the health status of an employee or employees exposed or potentially exposed to
toxic materials or harmful physical agents. These records may include, but are
not limited to:

(A) The results of medical examinat®and tests;

(B) Any opinions or recommendations of a physician or other health
professional concerning the health of an employee or employees; and

(C) Any employee medical complaints relating to workplace exposure.
Employee medical records include both individuadical records and
general research or statistical studies based on information collected from
medical records.

(c) Preservation of records. Each employer who makes, maintains, or has access to
employee exposure records or employee medical reaandipreserve these records.

(d) Availability of records. The employenustmake available, upon request, to the
director, department of labor and industries, or his designee, all employee exposure
records and employee medical records for examination and copying.

(e) Effective date. This standard shall become effective thirty days after filing with the
code reviser.

(3) Monitoring of employees The departmennustuse industrial hygiene sampling methods
and techniques including but not limited to personal monitoring deait@gquipment
approved by the director or his designee for the purpose of establishing compliance with
chapter 2962 WAC.
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(@)
(b)

The employemustpermit the director or his designee to monitor and evaluate any
workplace or employee in accordance with almMsmns of this subsection.

The employemustnot prevent or discourage an employee from cooperating with the
department by restricting or inhibitirigeir participation in the use of personal
monitoring devices and equipment in accordance with all pangsof this

subsection.
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General Occupational Health Standards Carcinogens

WAC 296-62-073 Carcinogens-Scope and application.

(1) All sections of this chapter which include WAC 2688-073 in the section number apply to
the manufacturing, processing, repackaging, releasimglling or storing of carcinogens.

(2) This section shall not apply to solid or liquid mixtures containing less than 0.1 percent by
weight or volume of the carcinogens listed in WAC -B2607302.

WAC 296-62-07302 Communication of hazards.

(1) Hazard communication.

(@)

(b)
(©)

Chemical manufacturers, importers, distributors, and employesscomply with all
requirements of the Hazard Communication Standard (HCS), 2986©01-140 for
each carcinogen listed in subsection (2) of this section.

In classifying the hazards of carcinogens listed in subsection (2) of this section, at
least the hazards listed in subsection (2) of this section are to be addressed.

Employeramustinclude the caiioogens listed in subsection (2) of this section in the
hazard communication program established to comply with the HCS, 88801-

140. Employersnustensureltiat 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

(@)
(b)

(©)

(d)
(e)

(f)
(9)
(h)
(i)
()
(k)

4-Nitrobiphenyl: Cancer (CAS 923-3).

Alpha-Naphthylamine: Cancer; skin irritation; and acute toxicity effects (CAS 134
32-7).

Methyl chloromethyl ether: Cancer; skin; eye and respiratory effects; acute toxicity
effects; and flammability (CAS 1630-2).

3,3"Dichlorobenzidine (and its salts): Cancer and skin sensitization (CA3-2)L

Bis-Chloromethyl ether: Cancer; skin, eye, and respiratory tract effects; acute
toxicity effects; and flammability (CAS 5428-1).

BetaNaphthylamine: Cancer and aeubxicity effects (CAS 959-8).
Benzidine: Cancer and acute toxicity effects (CASB%5).
4-Aminodiphenyl: Cancer (CAS 9@7-1).

Ethyleneimine: Cancer; mutagenicity; skin and eye effects; liver effects; kidney
effects; acute toxicity effects; andfhmability (CAS 15156-4).

BetaPropiolactone: Cancer; skin irritation; eye effects; and acute toxicity effects
(CAS 5757-8).

2-Acetylaminofluorene: Cancer (CAS 88-3).
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(D  4-Dimethylaminoazebenzene: Cancer, skin effects; and respiratory tract iontat
(CAS 60611-7).

(m) N-Nitrosodimethylamine: Cancer; liver effects; and acute toxicity effects (CAS 62
75-9).

WAC 296-62-07304 Definitions.

The definitions set forth in this section apply throughout WAG-@8673 through 29&2-
07316.

Absolute filter. Isone capable of retaining 99.97 percent of a mono disperse aerosol of 0.3
micron size particles.

Authorized employee An employee whose duties require him to be in the regulated area and
who has been specifically assigned to those duties by the employer.

Clean change room A room where employees put on clean clothing and/or protective
equipment in an environment free of carcinogens listed in WAG62987302. The clean
change room shall be contiguous to and have an entry from a shower room, when #re show
room facilities are otherwise required in this section.

Closed system An operation involving carcinogens listed in WAC 28607302 where
containment prevents the release of carcinogens.

Decontamination The inactivation of a carcinogen listed in W&86-62-07302 or its safe
disposal.

Disposal The safe removal of a carcinogen listed in WAC-8287302 from the work
environment.

Emergency An unforeseen circumstance or set of circumstances resulting in the release of a
carcinogen which may resutt exposure to or contact with any carcinogen listed in WAG 296
62-07302.

External environment. Any environment external to regulated and nonregulated areas.

Isolated system A fully enclosed structure other than the vessel of containment of a listed
caranogen which is impervious to the passage of listed carcinogens and which would prevent the
entry of carcinogens into regulated areas, nonregulated areas, or the external environment,
should leakage or spillage from the vessel of containment occur.

Laboratory-type hood A device enclosed on three sides and the top and bottom, designed and
maintained so as to draw air inward at an average linear face velocity of 150 feet per minute with
a minimum of 125 feet per minute, designed, constructed and mainsaiciethat an operation
involving a listed carcinogen within the hood does not require the insertion of any portion of any
employees' body other than his hands and arms.

Nonregulated area Any area under the control of the employer where entry and enattiser
restricted nor controlled.
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Open-vessel systemAn operation involving listed carcinogens in an open vessel, which is not
in an isolated system, a laboratdype hood, nor in any other system affording equivalent
protection against the entry cércinogens into regulated areas, nonregulated areas, or the
external environment.

Protective clothing. Clothing designed to protect an employee against contact with or exposure
to listed carcinogens.

Regulated area An area where entry and exit is reged and controlled.

WAC 296-62-07306 Requirements for areas containing carcinogens listed in WAC
296-62-07302.

(1) Aregulated aremustbe established by an employer where listed carcinogens are
manufactured, processed, used, repackaged, released, handled or stored.

(2) All such areasnustbe controlled in accordance with the requirements for the following
category or categories describing thperation involved:

(@) Isolated systems. Employees working with carcinogens within an isolated system
such as a misgwash their hdndsxand@rms upon completion of the
assigned task and before engaging in other activities not associated sthiates
system.

(b) Closed system operation. Within regulated areas where carcinogens are stored in
sealed containers, or contained in a closed system including piping systems with any
sample ports or openings closed while carcinogens are contained within:

(i} Accessmustbe restricted to authorized employees only;

(ii} Employeesnustwash 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. Opeselesystem operations as defined in WAC
296-62-07304 are prohibited.

(d) Transfer from a closed system. Charging or discharging point operations, or
ot herwise opening a closed sy$tyeom. hobuso(
orin locationswhereaar ci nogen i s contained in an o
is transferred, charged, or discharged into other normally closed containers, the
provisions of this section shall apply.

(i} Accessmustbe restricted to authorized employees only;

(iiy Each operatiomustbe provided with continuous local exhaust ventilation so
that air movement is always from ordinary work areas to the operation. Exhaust
air mustnot be discharged to regulated areas, nonregulated areas or the external
environment unless decontaminat&lean makeup amustbe introduced in
sufficient volume to maintain the correct operation of the local exhaust system.

(ii) Employeesnustbe provided with, and required to wear, clean, full body
protective clothing (smocks, coveralls, or lesigeved shirand pants), shoe
covers and gloves prior to entering the regulated area.
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(iv) Each employee engaged in handling operations involving the following
carcinogens must be provided with and required to wear and use a NIOSH
certified selfcontained breathing app#éua that has a full facepiece and is
operated in a pressudemand or other positiveressure mode, or any supplied
air respirator that has a full facepiece and is operated in a preEsuesnd or
other positive pressure mode in combination with an auxifialfcontained
positivepressure breathing apparatus as required in ch2@se842 WAC. A
respirator affording higher levels of protection than this respiragay be
substituted.

(A) Methyl Chloromethyl Ether;
(B) bis-Chloromethyl Ether;

(C) Ethylenemine;

(D) betaPropiolactone;

(E) 4-Amino Diphenyl.

(v} Each employee engaged in handling operations involving the following
carcinogens must be provided with, and required to wear sgd\UOSH
certified airpurifying, haltmask respirator with particulate filters as required in
chapter96-842WAC. A respirator affording higher levels of pection than
this respirator may be substituted.

(A) 4-Nitrobiphenyl;

(B) alphaNaphthylamine;

(C) 4-4'Methylene bis (Zhloroaniline);
(D) 3,3'Dichlorobenzidine (and its salts);
(E) betaNaphthylamine;

(F) Benzidine;

(G) 2-acetylamino fluroene;

(H) 4-imethylaminoazobenzene;
() n-nitrosodimé¢hylamine.

must be provided with, and required to wear and use, ddtaf filtertype respirator
certified for solid or liquid particulates with minimum efficiency rating of 95% as
required in chapte296-842WAC. A respirator affording higher levels of protection
than this respirator may be substituted.

(vi) Prior to each exit from a regulated area, employeestremove and leave
protective clothing and equipmegitthe 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 purposes of decontamination or disposal. The contents of such
impervious containemiustbe identified, as requideunder WAC 2962-

07302.

Part F, Page 4


https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-842.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-842.pdf
https://www.lni.wa.gov/safety-health/safety-rules/chapter-pdfs/WAC296-842.pdf

Chapter 296-62 WAC Part F
General Occupational Health Standards Carcinogens

(e)

(f)

(vii) Employeesnustwash 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) Employeesnustshower after the last exit of the day.
(ix) Drinking fountains are prohibited in the regulated area.

Maintenance and decontamination activities. In cleanup of leaks or spills,
maintenance or repair operations on contaminated systems or equipment, or any
operations involving work in an area where direct aontvith carcinogens could
result, each authorized employee entering therares

(i} Be provided with and required to wear, clean, impervious garments, including
gloves, boots and continucas supplied hood in accordance with WRG6
800-160, and respiratory protective equipment required by this ch2@®e342
WAC,;

(i} Bedecontaminated before removing the protective garments and hood;
(i1i) Shower upon removing the protective garments and hood.

Laboratory activities. The requirements of this subdivision shall apply to research
and quality control activities involving the useaafrcinogens listed in WAC 29%&2-
07302.

(i} Mechanical pipetting aidsiustbe used for all pipetting procedures.

(ii} Experiments, procedures and equipment which could produce aerasilse
confined to laboratoryype hoods or glove boxes.

(ii) Surfaces on which ceinogens are handledustbe protected from
contamination.

(iv) Contaminated wastes and animal carcassesbe collected in impervious
containers which are closed and decontaminated prior to removal from the work
area. Such wastes and carcassestbe incirerated in such a manner that no
carcinogenic products are released.

(v} All other forms of listed carcinogemsustbe inactivated prior to disposal.

(vi) Laboratory vacuum systemsustbe protected with high efficiency scrubbers or
with disposable absolute filters.

(vii) Employees engaged in animal support activitestbe:

(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 respiratorygiradeesquipment or
devices; and

(B) Prior to each exit from a regulated area, employe@stremove 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
containersat the point of exit for purposes of decontamination or disposal.
The contents of such impervious containmarsstbe identified as required
under WAC 29662-07310 (2)and @).
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(C) Required to wash hands, forearms, face and neck upon each exit from the
regulated area close to the point of exit, and before engaging 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
mustbe:

(A) Provided with and required to wea clean change of appropriate
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, employegstremove and
leave protective clothing and equipment at the fpoirexit and at the last
exit of the day, to place used clothing and equipment in impervious
containers at the point of exit for purposes of decontamination or disposal.
The contents of such impervious containers shall be identified as required
under WAC296-62-07310 (2)and @).

(C) Required to wash hands, forearms, face and neck upon each exit from the
regulated area close to the point of exit, and before engaging in other
activities.

(ix) Air pressure in laboratory areas and animal rooms where carcinogens are
handled and bioassay studies are performadtbe negative in relation to the
pressure in surrounding areas. Exhaustaistnot be discharged to regulated
areas, nonregulated areas or the external environment unless decontaminated.

(x) Theremust not be angonnection between regulated areas and any other areas
through the ventilation system.

(xi) A current inventory of the carcinogemaistbe maintained.

(xii) Ventilated apparatus such as laboratiype hoodsmustbe tested at least
semiannually or immediately after ventilation modification or maintenance
operations, by personnel fully qualified to certify correct containment and
operation.

WAC 296-62-07308 General regulated area requirements.

(1)

(2)

Respirator program. The employer must implement a respiratory protection program as
required in chapter 2962 WAC, Part E (except WAC 2962-07130(1) and (5) and 296
62-07131), which covers each employee required by this chapter to use a respirator.

Emergencies In an emergency, immediate measures including, but not limited to, the
requirements of (a), (b), (c), (d) and (e) of this subsectiostbe implemented.

(@) The potentially affected areaustbe evacuated as soon as the emergency has been
determined.

(b) Hazarabus conditions created by the emergemustbe eliminated and the
potentially affected aremustbe decontaminated prior to the resumption of normal
operations.
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3)

(4)

(©)

(d)
(e)

Special medical surveillance by a physiamnstbe instituted within twentyour
hours foremployees present in the potentially affected area at the time of the
emergency. A report of the medical surveillance and any treatmestbe included
in the incident report, in accordance with WAC Za507312(2).

Where an employee has a known contath a listed carcinogen, such employee
mustshower as soon as possible, unless contraindicated by physical injuries.

An incident report on the emergentystbe reported as provided in WAC 286-
07312(2).

Hygiene facilities and practices

(@)

(b)
()

(d)

(e)

Storage or consnption of food, storage or use of containers of beverages, storage or
application of cosmetics, smoking, storage of smoking materials, tobacco products or
other products for chewing, or the chewing of such products, are prohibited in
regulated areas.

Where employees are required by this section to wash, washing faciiitisthe
provided in accordance with WAZ96-800-230.

Where employees are required by thigisecto shower, shower facilitieaustbe
provided.

iy One showemustbe provided for each ten employees of each sex, or numerical
fraction thereof, who are required to shower during the same shift.

(i} Body soap or other appropriate cleansing agents conveaitr@ showermust
be provided as specified in WAZ26-800-230, of the safety and health core
rules.

(ii) Showeramustbe provided with hot and cold water feedingbanenon discharge
line.

(iv) Employees who use showensistbe provided with individual clean towels.

Where employees wear protective clothing and equipment, clean changemastms
be provided andhustbe equipped with storage facilities for street clothes and
separate storage facilities for the protective clothing for the number of such
employees required to change clothes.

Where toilets are in regulated areas, such taitetstbe in a separate room.

Contamination control.

(@)

(b)

Regulated areas, except for outdoor systemustbe maintained under pressure

negative with respect to nonregulated areas. Local exhaust ventilation may be used to
satisfy this requirement. Clean makeup air in equal volmngtreplace air

removed.

Any equipment, material, or other item taken into or removed from a regulated area
mustbe done so in a manner that does not cause contamination in nonregulated areas
or the external environment.
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(c) Decontamination proceduresustbe established and implemented to remove
carcinogens from the surfaces of materials, equipment and the decontamination
facility.

(d) Dry sweeping and dry mopping are prohibited.

WAC 296-62-07310 Signs, information and training.

(1)

(2)

3)

Signs

(&) The employemustpostsigns aentrances to regulated areahe signs must bear
the legend:

DANGER
(CHEMICAL IDENTIFICATION)
MAY CAUSE CANCER
AUTHORIZED PERSONNEL ONLY

(b) The employemustpost signs at entrances to regulated areas containing operations
covered in WAC 29%2-07306 (2)(e). The signswustbear the legend:

DANGER
(CHEMICAL IDENTIFICATION)
MAY CAUSE CANCER
WEAR AIR -SUPPLIED HOODS, IMPERVIOUS SUITS, AND PROTECTIVE
EQUIPMENT IN THIS AREA
AUTHORIZED PERSONNEL ONLY

(c) Appropriate signs and instructionsustbe posted at the entrance to, and exit from,
regulated areas, informing employees of the procedures that must be followed in
entering and leaving a regulated area.

Prohibited statements No statements shall appear on or near any required sign, label, or
instruction that contradicts or detracts from the effect of any required warning, information
or instruction.

Training and indoctrination .

(@) Each employee prior to being authorized to enter a regulatecharstxgceive a
training and indoctrination programcluding, but not necessarily limited to:

(i}  The nature of the carcinogenic hazards of listed carcinogens, including local
and systemic toxicity;

(i) The specific nature of the operation involving carcinogens which could result in
exposure;

(iii) The purpose for andpplication of the medical surveillance program, including,
as appropriate, methods of sekamination;

(iv) The purpose for and application of decontamination practices and purposes;
(v} The purpose for and significance of emergency practices and procedures;
(vi) Theemployee's specific role in emergency procedures;
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(vii) Specific information to aid the employee in recognition and evaluation of
conditions and situations which may result in the release of listed carcinogens;

(viii) The purpose for and application of specific fm&d procedures and practices;

(ix) A review of this section at the employee's first training and indoctrination
program and annually thereafter.

(b) Specific emergency procedumesistbe prescribed, and posted, and employeest
be familiarized with their termsnd rehearsed in their application.

(c) All materials relating to the programustbe provided upon request to the director.
WAC 296-62-07312 Reports.

(1) Operations. Not later than October 30, 1974, the information required in (a), (b), (c) and
(d) of thissulsection must be reported in writing to the Department of Labor and
Industries, WISHA Services Division, Policy and Technical Services, P.O. Box 44610,
Olympia, WA 985044610. Any change in the information must also be reported in
writing within 15 calendiadays of the change.

(@) A brief description and in plant location of the area(s) regulated and the address of
each regulated area,;

(b) The name(s) and other identifying information as to the presence of listed
carcinogens in each regulated area;

(c) The number of eployees in each regulated area, during normal operations including
maintenance activities; and

(d) The manner in which a carcinogen is present in each regulated area; e.g., whether it is
manufactured, processed, used, repackaged, released, stored, or otteeralexs:

(2) Incidents. Incidents which result in the release of a listed carcinogen into any area where
employees may be potentially exposedstbe reported in accordance with this subsection.

(&) The occurrence of the incident, including any facts obtairatlileat time, as well as
a report on any medical treatment of affected employees, must be reported within 24
hours to the Department of Labor and Industries, WISHA Services Division, Policy
and Technical Services, P.O. Box 44610, Olympia, WA 9881D.

(b) A written report must be filed with the Department of Labor and Industries, WISHA
Services Division, Policy and Technical Services, P.O. Box 44610, Olympia, WA
985044610, within 15 calendar days after the incident occurs, and must include:

(i} A specificationof the amount of material released, the amount of time involved,
and an explanation of the procedure used in determining this figure;

(i1) A description of the area involved, and the extent of known and possible
employee exposure and area contamination;

(iii) A repot of any medical treatment of affected employees, and any medical
surveillance program implemented; and

(iv) An analysis of the circumstances of the incident, and measures taken or to be
taken, with specific completion dates, to avoid further similar releases.
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Carcinogen Standard Report
Company: Prepared by:
Plant Address: Title:
Date:
Command and Description of Number of Manner** In
Other Inplant Employees Which
Identifying Location of In each Compound is
Information Regulated Area* Regulated area* Present in
Normally Each Regulated
Maintenance Area*

* See WAC 29662-07304f o r

def i

niti on of

Airegul ated

** Indicated whethemanufactured, processed, used, repackaged, released, stored, or if
otherwise handled (describe).

WAC 296-62-07314 Medical surveillance.

(1) At no cost to the employee, a program of medical surveillance must be established and
implemented for employees congidé for assignment to enter regulated areas, and for
authorized employees.

Examinations.

(@)

(2)

Before an employee is assigned to enter a regulated area, a preassignment physical

examination by a physician must be provided and must include a personal history of
the employee and/aheir family and occupational background, including genetic and
environmental factors.

iy Taki

ng of

empl oyeesod

medi cal hi

considered to be a routine part of standard medical practice.

(11)
(iii)

This provision does o t

require

from jobs on the basis of genetic factors.

(b)

Nfgenetic

than annually, following the preassignment examination.

story

testingo
This provision does not require the exclusion of otherwise qualified employees

Authorized employees must be provided periodic physical examination, not less often

(c) Inall physical examinations, the examining physician must be requested to consider
whether there exist conditions of increased risk, including reduced immunological
competence, pregnancy, cigarette smgkand those undergoing treatment with
steroids or cytotoxic agents.

Records

(@)

3)

Employers of employees examined pursuant to this subdivision must maintain

complete and accurate records of all such medical examinations. Records must be
maintained for the wration of the employee's employment. The employast
ensure that medical records are maintained and made available in accordance with
chapter296-802WAC, Employee medical and exposure records.
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(b) Records required by this section must be provided upon request to employees,
designated representatives, and the director in accordance with @888
WAC.

(c) Anyemployer who requests a physical examination of an employee or prospective
employee as required by this section must obtain from the physician a statement of the
employee's suitability for employment iretBpecific exposure.

WAC 296-62-07316 Premixed solutions.

Where 4,4Methylene bis (Zhloroaniline) is present only in a single solution at a temperature
not exceeding 220°F. the establishment of a regulated area is not required; however

(1)
(2)

(3)

(4)
()

(6)

Only authorizecemployeeshallbe permitted to handle such materials.

Each day employeenustbe provided with and required to wear a clean change of
protective clothing (smocks, coveralls, or lesigeved shirts and pants), gloves and other
protective garments and egment necessary to prevent contact with the solution in the
process used.

Employeesnustremove and leave protective clothing and equipment when leaving the
work area at the end of the work day, or at any time solution is spilled on such clothing or
equipnent. Used clothing and equipmemiustbe placed in impervious containers for
purposes of decontamination or disposal. The contents of such impervious contasters
be identified, as required under WAC 268-07310 (2) and3).

Employeesnustwash handand face after removing such clothing and equipment and
before engaging in other activities.

Employees assigned to work covered by this sectiostbe deemed to be working in
regulated areas for the purposes of WAC-82®7308 (1), (2)(a) and (b), and)(c) and
(d), WAC 29662-07310, 29662-07312 and 2962-07314.

Work areas where solution may be spilhedstbe:
(@) Covered daily or after any spill with a clean covering; or
(b) Clean thoroughly, daily and after any spill.
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WAC 296-62-07329 Vinyl chloride.

(1) Scope and application

(2)

(3)

(@)
(b)

(€)

This section includes requirements for the control of employee exposure to vinyl
chloride (chloroethene), Chemical Abstracts Service Registry Bl4.

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.

This section aplies 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.

Definitions.

(@)
(b)

(©)

(d)

(e)

(f)

(@)
(h)

Action level. A concentration of vinyl chloride of 0.5 ppm avesdgver an $our
work day.

Authorized person. Any person specifically authorized by the employer whose
duties requireghemto enter a regulated area or any person entering such an area as a
designated representative of employees for the purpose ofséxgran opportunity

to observe monitoring and measuring procedures.

Director. The director of department of labor and industrietheir designated
representative.

Emergency. Any occurrence such as, but not limited to, equipment failure, or
operation ofa relief device which is likely to, or does, result in massive release of
vinyl chloride.

Fabricated product. A product made wholly or partly from polyvinyl chloride, and
which does not require further processing at temperatures, and for times, dufficien
cause mass melting of the polyvinyl chloride resulting in the release of vinyl chloride.

Hazardous operation Any operation, procedure, or activity where a release of
either vinyl chloride liquid or gas might be expected as a consequence of the
operaion or because of an accident in the operation, which would result in an
employee exposure in excess of the permissible exposure limit.

Polyvinyl chloride. Polyvinyl chloride homopolymer or copolymer before such is
converted to a fabricated product.

Viny| chloride. Vinyl chloride monomer.

Permissible exposure limit

(@)
(b)
(©)

No employee may be exposed to vinyl chloride at concentrations greater than 1 ppm
averaged over any&ur period, and

No employee may be exposed to vinyl chloride at concentrations gifeate ppm
averaged over any period not exceeding 15 minutes.

No employee may be exposed to vinyl chloride by direct contact with liquid vinyl
chloride.
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(4)

()

(6)

Monitoring .

(@) A program of initial monitoring and measuremenistbe undertaken in each
establishmento 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 ofregeps, in excess of the action
level, a program for determining exposures for each such empiaystbe
established. Such a program:

(i} Mustbe repeated at least monthly where any employee is exposed, without
regard to the use of respirators, in excess of the permissible exposure limit.

(i1} Mustbe repeated not less than quarterly where any employee is exposed,
without regard to the use of respoes, 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 5 working days apart, show
exposures for that employee at or below the action level.

(c) Whenever thereds been a production, process or control change which may result in
an increase in the release of vinyl chloride, or the employer has any other reason to
suspect that any employee may be exposed in excess of the action level, a
determination of employee pasure under subdivision (a) of this subsectiarstbe
performed.

(d) The method of monitoring and measurenmansthave an accuracy (with a
confidence level of 95 percent) of not less than plus or minus 50 percent from 0.25
through 0.5 ppm, plus or minus B&rcent from over 0.5 ppm through 1.0 ppm, plus
or minus 25 percent over 1.0 ppm, (methods meeting these accuracy requirements are
available from the director).

(e) Employees or their designated representativestbe afforded reasonable
opportunity to obser/the monitoring and measuring required by this subsection.

Regulated area
(&) Aregulated aremustbe established where:

tiy  Vinyl chloride or polyvinyl chloride is manufactured, reacted, repackaged,
stored, handled or used; and

(i1} Vinyl chloride concentrations aiin excess of the permissible exposure limit.
(b) Access to regulated aresmistbe limited to authorized persons.

Methods of compliance Employee exposures to vinyl chlorideustbe controlled to at or
below the permissible exposure limit provided in sutier3) of this section by
engineering, worpractice, and personal protective controls as follows:

(a) Feasible engineering and wepkactice controlsnustimmediately be used to reduce
exposures to at or below the permissible exposure limit.
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(b)

()

Wherever feable engineering and wosgractice controls which can be instituted
immediately are not sufficient to reduce exposures to at or below the permissible
exposure limit, theynustnonetheless be used to reduce exposures to the lowest
practicable level, anohud be supplementebly respiratory protection in accordance
with subsection (7) of this section. A programstbe established and implemented

to reduce exposures to at or below the permissible exposure limit, or to the greatest
extent feasible, solely byeans of engineering and wepkactice controls, as soon as
feasible.

Written plans for such a programustbe developed and furnished upon request for
examination and copying to the director. Such ptanstbe updated at least every
six months.

(7) Respiratory protection.

(@)

(b)

(©)

(d)

General. For employees who use respirators required by this section, the employer
must provide each employee an appropriate respirator that complies with the
requirements of this section.

Respirator program. The employer must deweimplement, and maintain a
respiratory protection program as required in chef2ér842WAC, Respirators,
which covers each employee required by this chaptese a respirator.
EXCEPTION: The requirements in WAZ96-842 13005 that address change out of
vapor or gas respirator cartridges or canisters.

Respirator dection. The employer must:

iy Select and provide to employees appropriate respirators as specified in this
section and WAQ96-842-13005 in the respirator rule.

(11} Provide organic vapor cartridges that have a service life of at least one hour
when employees use qiurifying respirators in vinyl chloride concentrations
up to 10 parts per million (ppm).

(iti) Make sure the following respirators, when selected, are equipple@ wanister
with a service life of at least 4 hours when used in vinyl chloride concentrations
up to 25 ppm:

(A) Helmet, hood, or fulfacepiece PAPRs or
(B) Gas masks with a fromdr backmounted canister.
Where airpurifying respirators are used:

iy  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

(11} A continuous monitoring and alarm system must be provided when
concentrations of vinythloride could reasonably exceed the allowable
concentrations for the devices in use. Such systestbe used to alert
employees when vinyl chloride concentrations exceed the allowable
concentrations for the devices in use, and
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(iii) Respirators specifieaf 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 wallaustbe provided and required to wear
and use:

iy  Respiratory protection in accordance with subsections (3) and (7) of this
section; and

(11} Protective garments to prevent skin contact with liquid vinyl chloride or with
polyvinyl chloride residue from vessel walls. The protective garnmensibe
selected fothe operation and its possible exposure conditions.

(b) Protective garmentsiustbe provided clean and dry for each use.

(c) Emergency situations. A written operational plan for emergency situatioside
developed for each facility storing, handling, or otherwise using vinyl chloride as a
liquid or compressed gas. Appropriate portions of the plastbe implemented in
the event of an emergency. The phanstspecifically provide that:

(i} Employees engged in hazardous operations or correcting situations of existing
hazardous releasasustbe equipped as required in (a) and (b) of this
subsection;

(i1} Other employees not so equippadstevacuate the area and not return until
conditions are controlled by tmeethods required in subsection (6) of this
section and the emergency is abated.

(9) Training. Each employee engaged in vinyl chloride or polyvinyl chloride operatirss
be provided training in a program relating to the hazards of vinyl chloride and precautions
for its safe use.

(@) The programmustinclude:

iy  The nature of the health hazard from chronic exposure to vinyl chloride
including specifically the carcinogenic hazard;

(11} The specific nature of operations which could result in exposure to vinyl
chloride in excess of the permissible limit and necessary protective steps;

(iti) The purpose for, proper use, and limitations of respiratory protective devices;

(iv) The fire hazard and acutexicity 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 surveillance program;
(vii) Emergency procedures:

(A) Specific information to aid the emgyee in recognition of conditions
which may result in the release of vinyl chloride; and
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(B) A review of this standard at the employee's first training and
indoctrination program, and annually thereafter.

(b) All materials relating to the programustbe providel upon request to the director.

(10) Medical surveillance A program of medical surveillanesustbe instituted for each
employee exposed, without regard to the use of respirators, to vinyl chloride in excess of
the action level. The programustprovide eaclsuch employee with an opportunity for
examinations and tests in accordance with this subsection. All medical examinations and
proceduresnustbe performed by or under the supervision of a licensed physiciamastd
be provided without cost to the empémy

(a) At the time of initial assignment, or upon institution of medical surveillance;

(b)

(©)
(d)

(i} A general physical examinationustbe performed with specific attention to
detecting enlargement of liver, spleen or kidneys, or dysfunction in these
organs, and for abnmralities in skin, connective tissues and the pulmonary
system (see Appendix A).

(11} A medical historynustbe taken, including the following topics:
(A) Alcohol intake,
(B) Past history of hepatitis,

(C) Work history and past exposure to potential hepatotoxic agentsimgl
drugs and chemicals,

(D) Past history of blood transfusions, and
(E) Past history of hospitalizations.
(ii) A serum specimemustbe obtained and determinations made of:
(A) Total bilirubin,
(B) Alkaline phosphatase,
(C) Serum glutamic oxalacetic transaminase (SGOT),
(D) Serumglutamic pyruvic transaminase (SGPT), and
(E) Gamma glustamyl transpeptidase.

Examinations provided in accordance with this subdivismstbe performed at
least:

(iy Every 6 months for each employee who has been employed in vinyl chloride or
polyvinyl chloride nanufacturing for 10 years or longer; and

(i) Annually for all other employees.

Each employee exposed to an emergenaygtbe afforded appropriate medical
surveillance.

A statement of each employee's suitability for continued exposure to vinyl chloride
including use of protective equipment and respiratonsstbe obtained from the
examining physician promptly after any examination. A copy of the physician's
statemenmustbe provided each employee.
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(e) If any employee's health would be materially impaired byinaed exposure, such
employeemustbe withdrawn from possible contact with vinyl chloride.
() Laboratory analyses for all biological specimens included in medical examinations
mustbe performed in laboratories licensed under 42 CFR Part 74.
(g9) If the examiningohysician determines that alternative medical examinations to those

required by (a) of this subsection will provide at least equal assurance of detecting
medical conditions pertinent to the exposure to vinyl chloride, the employer may
accept such alterngg examinations as meetitite requirements of (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
mustbe available upon geriest for examination and copying to authorized
representatives of the director.

(11) Communication of hazards

(@)
(b)

(©)

(d)

Hazard communicatieeneral.

Chemical manufacturers, importers, distributors and employesscomply with all
requirements of the Hazard Communica Standard (HCS), WAQ96-901-140for
vinyl chloride and polyvinyl chloride.

In classifying the hazards of vinyl chloride at least the following hazards hee to
addressed: Cancer; central nervous system effects; liver effects; blood effects; and
flammability.

Employersmustinclude vinyl chloride in the hazard communication program
established to comply with the HCS, WAR06-901-140. Employeramustensure

that each employee has access to labels on containers of vinyl chloride and to safety
data sheets, and is trained in accordance with the requirements of HCS seudienb

(9) of this section.

(12) Signs

(@)

The employersnustpost entrances to regulated areas with legible signs bearing the
legend:

DANGER
VINYL CHLORIDE
MAY CAUSE CANCER
AUTHORIZED PERSONNEL ONLY

(b) The employemustpost signs at areas containing hazardous operations or where

emergencies currently exist. The sigmgstbe legible and bear the legend:

DANGER
VINYL CHLORIDE
MAY CAUSE CANCER

WEAR RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING IN THIS

AREA
AUTHORIZED PE RSONNEL ONLY
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(13) Labels.
(@) In addition to the other requirements in this section, the empioystensure that

(b)

labels for containers gfolyvinyl chloride resin waste from reactors or other waste
contaminated with vinyl chloride are legible and include tiieiong information:

CONTAMINATED WITH VINYL CHLORIDE
MAY CAUSE CANCER

No statemenshallappear on or near any required sign, label, or instruction which
contradicts or detracts from the effect of any required warning, information, or
instruction.

(14) Records

(@)
(b)

(©)
(d)
(€)
(f)

All records maintained in accordance with this sectmustinclude the name and
social security number of each employee where relevant.

Records of required monitoring and measuring and medical recwstbe provided

upon request to employees, designated representatives, and the director in accordance
with chapter96-802WAC. These recordsiustbe provided uporequest to the

director. Authorized personnel rostensistalso be provided upon request to the

director.

(i}  Monitoring and measuring recordsust

(A) State the date of such monitoring and measuring and the concentrations
determined and identify the instrumeatsd methods used;

(B) Include any additional information necessary to determine individual
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.

(i1} Medical reordsmustbe maintained for the duration of the employment of each
employee plus 20 years, or 30 years, whichever is longer.

The employemustcomply with any additional requirements set forth in chap®ér
802WAC.

Employees or their designated representativestbe provided access to examine
and copy records of required monitoring and measuring.

Former employeesiustbe provided access to examine and copyiredumonitoring
and measuring records reflecting their own exposures.

Upon written request of any employee, a copy of the medical record of that employee
mustbe furnished to any physician designated by the employee.

(15) Reports.

(@)

Not later than 1 month aftene establishment of a regulated area, the following
informationmustbe reported to the director. Any changes to such informatigst
be reported within 15 days.
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(iy The address and location of each establishment which has one or more
regulated areas; and

(i} The number of employees in each regulated area during normal operations,
including maintenance.

(b) Emergencies and the facts obtainable at that timustbe reported within 24 hours to
the director. Upon request of the director, the employestsubmit addional
information in writing relevant to the nature and extent of employee exposures and
measures taken to prevent future emergencies of similar nature.

(c) Within 10 working days following any monitoring and measuring which discloses
that any employee hagén exposed, without regard to the use of respirators, in
excess of the permissible exposure limit, each such emphoystbe notified in
writing of the results of the exposure measurement and the steps being taken to
reduce the exposure to within the ipéssible exposure limit.

(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 3 to 4 weeks. If tests reroaimagb
consideration 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:

(@) For kidney dysfunction: Urine examination for albumin, red blodid,cand
exfoliative abnormal cells.

(b) Pulmonary system: Forced vital capacity, forced expiratory volume at 1 second, and
chest roentgenogram (posteramterior, 14 x 17 inches).

(c) Additional serum tests: Lactic acid dehydrogenase, lactic acid dehydrogenase
isoenzyme, protein determination, and protein electrophoresis.

(d) For a more comprehensive examination on repeated abnormal serum tests: Hepatitis
B antigen, and liver scanning.

WAC 296-62-07336 Acrylonitrile.

(1) Scope and application

(&) This section applies tall occupational exposure to acrylonitrile (AN), Chemical
Abstracts Service Registry No. 000107131, except 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 bthe following materials:

(i) ABS resins, SAN resins, nitrile barrier resins, solid nitrile elastomers, and
acrylic and modacrylic fibers, when these listed materials are in the form of
finished polymers, and products fabricated from such finished polymers;
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(2)

3)

()

(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 arheight
time-weighted average, under the egfed conditions of processing, use, and
handling which will cause the greatest possible release; and

(i1i) Solid materials made from and/or containing AN which will not be heated
above 170F during handling, use, or processing.

An employer relying upon exemptiaunder (1)(b)(iiymustmaintain 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.

Definitions, as applicable to this section

(@)
(b)

()

(d)

(€)
(f)

(@)

(h)

Acrylonitrile or A N. Acrylonitrile monomer, chemical formula CH2 = CHCN.

Action level. A concentration of AN of 1 ppm as an eidfttur timeweighted
average.

Authorized person. Any person specifically authorized by the employer whose
duties require the person to enteegulated area, or any person entering such an area
as a designated representative of employees for the purpose of exercising the
opportunity to observe monitoring procedures under subsection (18) of this section.

Decontamination Treatment of materialsnd surfaces by water washdown,
ventilation, or other means, émsurehat the materials will not expose employees to
airborne concentrations of AN above 1 ppm as an ight timeweighted average.

Director. The director of labor and industries,tbeir authorized representative.

Emergency. Any occurrence such as, but not limited to, equipment failure, rupture
of containers, or failure of control equipment, which is likely to, or does, result in
unexpected exposure to AN in excess of the ceiling limit.

Liquid AN . AN monomer in liquid form, and liquid or semiliquid polymer
intermediates, including slurries, suspensions, emulsions, and solutions, produced
during the polymerization of AN.

Polyacrylonitrile or PAN . Polyacrylonitrile homopolymers or copahers, except
for materials as exempted under subsection (1)(b) of this section.

Permissible exposure limits

(@)

Inhalation.

(i} Time-weighted average limit (TWA). The employaustensurehat no
employee is exposed to an airborne concentration of acrylomitibecess of
two parts acrylonitrile per million parts of air (2 ppm), as an elighr time
weighted average.

(i1) Ceiling limit. The employemust ensuréhat 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.
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(b)

Dermal and eye exposure. The emplayeist ensuréhat no employee is exposed to
skin conta&t or eye contact with liquid AN or PAN.

(4) Notification of use and emergencies

(5)

(@)

(b)

Use. Within ten days of the effective date of this standard, or within fifteen days
following the introduction of AN into the workplace, every employeistreport,

unless he ldone so pursuant to the emergency temporary standard, the following
information to the director for each such workplace:

(iy The address and location of each workplace in which AN is present;

(11} A brief description of each process of operation which may resalployee
exposure to AN;

(ii) The number of employees engaged in each process or operation who may be
exposed to AN and an estimate of the frequency and degree of exposure that
occurs; and

(iv) A brief description of the employer's safety and health progranrelatés to
limitation of employee exposure to AN. Whenever there has been a significant
change in the information required by this subsection, the empiaysr
promptly amend such information previously provided to the director.

Emergencies and remedadtion. Emergencies, and the facts obtainable at that time,
mustbe reported within 24 hours of the initial occurrence to the director. Upon
request of the director, the employeustsubmit additional information in writing
relevant to the nature andtent of employee exposures and measures taken to
prevent future emergencies of a similar nature.

Exposure monitoring.

(@)

(b)

(€)

General.

(i} Determinations of airborne exposure levelsstbe made from air samples that
are representative of each employee's exposukdltover an eighthour
period.

(i1} For the purposes of this section, employee exposure is that which would occur
if the employee were not using a respirator.

Initial monitoring. Each employer who has a place of employment in which AN is
presenmustmonitor eah 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 representative basis, provided that the employer
can demonstrate that the determinationgepeesentative of employee exposures.

Frequency.

(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 employenustcontinue these quarterly measments 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.
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(6)

(d)

(€)

(f)

(9)

(1iy 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
mustrepeat such monitoring for each such employee at least quarterly.

(ii} If the monitoring requiré by this section reveals employee exposure to be in
excess of the permissible exposure limits, the employsstrepeat these
determinations for each such employee at least monthly. The emplager
continue these monthly measurements until at leastbnsecutive
measurements, taken at least seven days apart, are below the permissible
exposure limits, and thereafter the emplayeistmonitor at least quarterly.

Additional monitoring. Whenever there has been a production, process, control or
personnethange which may result in new or additional 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
subsectiormustbe conducte.

Employee notification.

iy Within five working days after the receipt of monitoring results, the employer
mustnotify each employee in writing of the results which represent that
employee's exposure.

(ii} Whenever the results indicate that the representativéogegexposure
exceeds the permissible exposure limits, the employstinclude in the
written notice a statement that the permissible exposure limits were exceeded
and a description of the corrective action being taken to reduce exposure to or
below thepermissible exposure limits.

Accuracy of measurement. The method of measurement of employee expussires
be accurate, to a confidence level of 95 percent, to within plus or minus 25 percent
for concentrations of AN at or above the permissible expdsuits, and plus or

minus 35 percent for concentrations of AN between the action level and the
permissible exposure limits.

Weekly survey of operations involving liquid AN. In addition to monitoring of
employee exposures to AN as otherwise required Bystithsection, the employer
mustsurvey areas of operations involving liquid AN at least weekly to detect points
where AN liquid or vapor are being released into the workplace. The sunsty
employ an infrared gas analyzer calibrated for AN, a multiga@as chromatographic
monitor, or comparable system for detection of AN. A listing of levels detected and
areas of AN release, as determined from the suraagibe posted prominently in

the workplace, anthustremain posted until the next survey is coeted.

Regulated areas

(@)
(b)
(€)

The employemustestablish regulated areas where AN concentrations are in excess
of the permissible exposure limits.

Regulated areanustbe demarcated and segregated from the rest of the workplace, in
any manner that minimizes thember of persons who will be exposed to AN.

Access to regulated areamistbe limited to authorized persons or to persons
otherwise authorized by the act or regulations issued pursuant thereto.
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(d) The employemust ensuréhat in the regulated area, foodbeverages are not
present or consumed, smoking products are not present or used, and cosmetics are not
applied, (except that these activities may be conducted in the lunchrooms, change
rooms and showers required under subsection (13)(a) through (& séttion.

(7) Methods of compliance
(@) Engineering and workractice controls.

iy  The employemustinstitute engineering or wofgrractice controls to reduce
and maintain employee exposures to AN, to or below the permissible exposure
limits, except to the extetthat the employer establishes that such controls are
not feasible.

(i) Wherever the engineering and wequkactice controls which can be instituted
are not sufficient to reduce employee exposures to or below the permissible
exposure limits, the employearustnonetheless use them to reduce exposures to
the lowest levels achievable by these controlsranstsupplement them by the
use of respiratory protection which complies with the requirements of
subsection (8) of this section.

(b) Compliance program.

iy The employemustestablish and implement a written program to reduce
employee exposures to or below the permissible exposure limits solely by
means of engineering and wepkactice controls, as required by subsection
(7)(a) of this section.

(11} Written plans for these agpliance programsiustinclude at least the
following:

(A) A description of each operation or process resulting in employee exposure
to AN above the permissible exposure limits;

(B) Engineering plans and other studies used to determine the controls for
each proces

(C) Arreport of the technology considered in meeting the permissible exposure
limits;

(D) A detailed schedule for the implementation of engineering or-work
practice controls; and

(E) Other relevant information.

(ii) The employemustcomplete the steps set forth in d@mpliance program by
the dates in the schedule.

(iv) Written plans for such a programustbe submitted upon request to the
director, andnustbe available at the worksite for examination and copying by
the director, or any affected employee or representative.

(v) The plans required by this subsectmuostbe revised and updated at least every
six months to reflect the current status of the program.
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(8) Respiratory protection.

(@) General. For employees who use respirators required by this section, the employer
mustprovide each employee an appropriate respirator that complies with the
requirements of this subsection. Respirators must be used during:

(i} Periods necessary to install or implement feasible engineering and work
practice controls;

(1iy Work operations, such as mtenance and repair activities or reactor cleaning,
for which the employer establishes that engineering and-prarttice controls
are not feasible;

(ii) Work operations for which feasible engineering and wadctice controls are
not yet sufficient to redwecemployee exposure to or below the permissible
exposure limits;

(iv) Emergencies.

(b) Respirator program. Employers must develop, implement and maintain a respiratory
protection program in accordance with chag@s-842 WAC, Respirators, which
covers each employee required by this chapter to use a respirator.

(c) Respirator selection. The employer must:

(iy Select and provide to employees appropriate respirators by following the
requirements in this section and WA&86-842-13005 in the respirator rule.
(i1} Provide to emloyees, for escape, any organic vaporpairifying respirator or
any selfcontained breathing apparatus (SCBA) that meets the selection
requirements of WAQ96-842-13005 in the respirator rule.
(9) Emergency situations
(@) Written plans.

(iy A written plan for emergency situationaustbe developed for each workplace
where AN is present. Appropriate portions of the plarstbe implemented in
the event of an emergency.

(11} The planmustspecifically provide that employees engaged in correcting
emergency conditionsiustbe 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 exposor&N in excess of the
ceiling limit due to the occurrence of an emergency, a general alasnie
installed and maintained to promptly alert employees of such occurrences.

(i} Employees not engaged in correcting the emergenustbe evacuated from
the areamndmustnot be permitted to return until the emergency is abated.
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(10) Protective clothing and equipment

(@) Provision and use. Where eye or skin contact with liquid AN or PAN may occur, the
employemustprovide at no cost to the employee, amdurehat enployees wear,
appropriate protective clothing or other equipment in accordance with ¥9&C
800-160 to protect any area of the body which may come in contactigutd AN or
PAN.

(b) Cleaning and replacement.

iy The employemustclean, launder, maintain, or replace protective clothing and
equipment required by this subsection, as needed to maintain their
effectiveness. In addition, the employeustprovide clean practive clothing
and equipment at least weekly to each affected employee.

(ii} The employemust ensuréhat impermeable protective clothing which contacts
or is likely to have contacted liquid AMustbe decontaminated before being
removed by the employee.

(iii) The employemust ensuréhat AN- or PAN-contaminated protective clothing
and equipment is placed and stored in closable containers which prevent
dispersion of the AN or PAN outside the container.

(iv) The employemust ensuréhat an employee whose nonimperivleaclothing
becomes wetted with liquid AKhustimmediately remove that clothing and
proceed to shower. The clothingustbe decontaminated before it is removed
from the regulated area.

(v} The employemust ensuréhat no employee removes ANr PAN-
contamirated 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 employemustinform any person who launders or cleans-&M\PAN-
contaminated protectiveothing or equipment of the potentially harmful effects
of exposure to AN.

(vii) The employemust ensuréhat containers of contaminated protective clothing
and equipment which are to be removed from the workplace for any reason are
labeled in accordance witubsection (16)(c)(ii) of this section, and that such
labels remain affixed when such containers leave the employer's workplace.

(11) Housekeeping
(@) All surfacesmustbe maintained free of accumulations of liquid AN and of PAN.

(b) For operations involving liquid N, the employemustinstitute a program for
detecting leaks and spills of liquid AN, including regular visual inspections.

(c) Where spills of liquid AN are detected, the emplayeist ensuréhat surfaces
contacted by the liquid AN are decontaminated. Employees not engaged in
decontamination activitiesiustleave the area of the spill, asdallnot be permitted
in the area until decontamination is completed.
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(d) Liguids. Where AN is presein a liquid form, or as a resultant vapor, all containers
or vessels containing ARMustbe enclosed to the maximum extent feasible and
tightly covered when not in use, with adequate provision made to avoid any resulting
potential explosion hazard.

(e) Surfaces

iy Dry sweeping and the use of compressed air for the cleaning of floors and other
surfaces where AN and PAN are found is prohibited.

(1iy Where vacuuming methods are selected, either portable units or a permanent
system may be used.

(A) If a portable unit is seleetl, the exhaushustbe attached to the general
workplace exhaust ventilation system or collected within the vacuum unit,
equipped with high efficiency filters or other appropriate means of
contaminant removal, so that AN is not reintroduced into the iarkp
air; and

(B) Portable vacuum units used to collect AN may not be used for other
cleaning purposes amdustbe labeled as prescribed by subsection
(16)(c)(ii) of this section.

(iti) 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, containers or equipmestiye
disposed of in sealed bags or other closed containers which prevent dispersion of AN
outside the caminer, and labeled as prescribed in subsection (16)(c)(ii) of this section.

(13) Hygiene facilities and practices Where employees are exposed to airborne
concentrations of AN above the permissible exposure limits, or where employees are
required to wear prettive clothing or equipment pursuant to subsection (11) of this
section, or where otherwise found to be appropriate, the facilities required by286AC
800-230mustbe provided by the employer for the use of those employees, and the
employemust ensuré¢hat the employees use the facilities provided. In addition, the
following facilities or requirements are mandated.

(@) Change rooms. The employeustprovide clearchange rooms in accordance with
WAC 296-800-230.

(b) Showers.

(i} The employemustprovide shower facilities in accordance with W286-
800-230.

(11} In addition, the employanust also ensurthat employees exposed to liquid AN
and PAN shower at the end of the work shift.

(iii) The employemust ensur¢hat, in the event of skin or eye exposure to liquid
AN, the affected employeaustshower immediately to minimize the danger of
skin absorption.
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(c) Lunchrooms.

tiy  Whenever food or beverages are consumed in the workplace, the enmplsyer
provide lunchroom failities 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.

(i1} In addition, the employanust also ensurthat employees exposed to AN
above the permissible exposure limits wash their hands and face prior to eating.

(14) Medical surveillance
(a) General.

(i} The employemustinstitute a program of medical surveillance for each
employee who is or will be exposed to AN above the action level. The
employemustprovide each such employee with an opportunity for medical
examinations and tests in accordance with this subsection.

(ii} The employemust ensuréhat all medical examinations and procedures are
performed by or under the supervision of a licensed physiciammastbe
provided without cost to the employee.

(b) Initial examinations. At the time of initial assignment, or upatitation of the
medical surveillance program, the emplogerstprovide each affected employee an
opportunity for a medical examination, including at least the following elements:

iy A work history and medical history with special attention to skin, regpyat
and gastrointestinal systems, and thosesp®tific 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 ging particular attention to central nervous system,
gastrointestinal system, respiratory system, skin and thyroid.

(iiy A4 x 170 posteay.oanterior chest x

(iv) Further tests of the intestinal tract, including fecal occult blood screening, and
proctosigmoidosapy, for all workers 40 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 employemustprovide examinations specified in this subsection at least
annually for all employees specified in subsection (14)(a) of this section.

(11} 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
mustmake such examinatia@vailable to the employee upon such termination.

(d) Additional examinations. If the employee for any reason develops signs or symptoms
commonly associated with exposure to AN, the employastprovide appropriate
examination and emergency medical treatment
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(e) Information provided to the physician. The emplayerstprovide the following
information to the examining physician:

(i} A copy of this standard and its appendices;

(11} A description of the affected employee's duties as they relate to the employee's
exposue;

(iti) 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 emergency);

(v} A description of any personal protective equipment used or to be used; and

(vi) Information from previous medical examinations of the affected employee,
which is not otherwise available to the examining physician.

()  Physician's written opinion.
(iy The employemustobtain a written opinion from the examining physician
which mustinclude:
(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 increased risk of
material impairment of the employee's health from expoguUAN,;

(C) Any recommended limitations upon the employee's exposure to AN or
upon the use of protective clothing and equipment such as respirators; and

(D) A statement that the employee has been informed by the physician of the
results of the medical examinatiand any medical conditions which
require further examination or treatment.

(ii} The employemustinstruct the physician not to reveal in the written opinion
specific findings or diagnoses unrelated to occupational exposure to AN.

(iti) The employemustprovide acopy of the written opinion to the affected
employee.

(15) Employee information and training.
(&) Training program.

iy The employemusttrain 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 employenustinstitute a training program and ensure employee
participation in the &ining program.

(i1) The training programmustbe provided at the time of initial assignment, or
upon institution of the training program, and at least annually thereafter, and the
employemust ensur¢hat each employee is informed of the following:

(A) The information contained in Appendices A, B and C;
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(B) The quantity, location, manner of use, release or storage of AN and the
specific nature of operations which could result in exposure to AN, as
well as any necessary protective steps;

(C) The purpose, proper use, dimditations of respirators and protective
clothing;

(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 emineering and worpractice controls, their function and the
employee's relationship thereto; and

(G) A-review of this standard.

(b) Access to training materials.

(1)

(11)

The employemustmake a copy of this standard and its appendices readily
available to all affectedneployees.

The employemustprovide, upon request, all materials relating to the employee
information and training program to the director.

(16) Communication of hazards

(@) Hazard communicatieseneral.

(1)

(i1)

(iii)

(1v)

(¥)

Chemical manufacturers, importers, distributors emgloyersmustcomply
with all requirements of the Hazard Communication Standard (HCS), WAC
296-:901-140AN and AN-based materials not exempted under subsectjg) (1
of this section.

In classifying the hazards of AN and AMised materials at least the following
hazards are to be addressed: Cancer; central nervous system effects; liver
effects; skin sensitization; skin, respiratory, and eye irritation; acutettoxic
effects; and flammability.

Employersmustinclude AN and ANbased materials in the hazard
communication program established to comply with the HCS, VZ8&901-

140. Employersnustensure that each employee has access to labels on
containers of AN and ANbased materials and to safety data sheets, and is
trained in accordance with the requirements of HCS and subsection (15) of this
section.

The employer may udabels or signs required by other statutes, regulations, or
ordinances in addition to, or in combination with, signs and labels required by
this subsection.

The employemustensure that no statement appears on or near any sign or
label, required by thisubsection, that contradicts or detracts from the required
sign or label.
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(b) Signs.

iy The employemustpost signs to clearly indicate all workplaces where AN
concentrations exceed the permissible exposure limits. Thersigstbear the
following legend:

DANGER
ACRYLONITRILE (AN)
MAY CAUSE CANCER
RESPIRATORY PROTECTION MAY BE REQUIRED IN THIS AREA
AUTHORIZED PERSONNEL ONLY

(iiy The employemustensure that signs required by (b) of this subsection are
illuminated and cleaned as necessary so that the legendilyg vesille.

(c) Labels.

(i} The employemustensure that precautionary labels are in compliance with
(a)(i) of this subsection and are affixed to all containers of liquid AN and AN
based materials not exempted under subsection (1)(b) of this section. The
employer mustensure that the labels remain affixed when the materials are
sold, distributed or otherwise leave the employer's workplace.

(i1} The employemustensure that the precautionary labels required by (c) of this
subsection are readily visible and legible.

(17) Recordkeeping
(@) Obijective data for exempted operations.

iy  Where the processing, use, and handling of products fabricated from PAN are
exempted pursuant to subsection (1)(b) of this section, the emphoger
establish and maintain an accurate record of obdata reasonably relied
upon in support of the exemption.

(i1} This recordmustinclude the following information:

(A) The relevant condition in subsection (1)(b) upon which exemption is
based;

(B) The source of the objective data;

(C) The testing protocol, results t#sting, and/or analysis of the material for
the release of AN;

(D) A description of the operation exempted and how the data supports the
exemption; and

(E) Other data relevant to the operations, materials, and processing covered by
the exemption.

(ii) The employemud maintain this record for the duration of the employer's
reliance upon such objective data.
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(b) Exposure monitoring.

iy  The employemustestablish and maintain an accurate record of all monitoring
required by subsection (5) of this section.

(11} This recordnustinclude:

(A) The dates, number, duration, and results of each of the samples taken,
including a description of the sampling procedure used to determine
representative employee exposure;

(B) A description of the sampling and analytical methods used and the data
relied upon to establish that the methods used meet the accuracy and
precision requirements of 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 measurement is
intended to represent.

(ii) The employemustmaintain this record for at leafsirty years or the duration
of employment pluswentyyears, whichever is longer.

(c) Medical surveillance.

iy The employemustestablish and maintain an accurate record for each
employee subject to medical surveillance as required by subsection (14) of this
section.

(11} This recordmustinclude:
(A) A copy of the physicians' written opinions;
(B) Any employee medical complaints relatedexposure to AN;

(C) A copy of the information provided to the physician as required by
subsection (14)(f) of this section; and

(D) A copy of the employee's medical and work history.

(iii) The employemust ensuréhat this record be maintained for at least fortyyea
or for the duration of employment plus twenty years, whichever is longer.

(d) Availability.

(iy The employemust ensuréhat all records required to be maintained by this
section be made available upon request to the director for examination and
copying.

(11} Records required by (a) through (c) of this subsectiastbe provided upon
request to employees, designated representatives, and the assistant director in
accordance with chapt@86-802WAC. Records required by (a) of this

subsectiormustbe provided in the same manner as exposure monitoring
records.
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(iiiy The employemust ensur¢éhat employe medical records required to be
maintained by this section, be made available, upon request, for examination
and copying, to the affected employee or former employee, or to a physician
designated by the affected employee, former employee, or designated
representative.

(e) Transfer of records.

iy  Whenever the employer ceases to do business, the successor empistyer
receive and retain all records required to be maintained by this section.

(i} The employemustalso comply with any additional requirements involving
transfer of records set forth in WAZ96-802-60005.

(18) Observation of monitoring.

(a) Employee observation. The employeustprovide affected employees, or their
desigrated representatives, an opportunity to observe 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 anarea where the use of protective clothing or equipment is required,
the employemustprovide the observer with personal protective clothing or
equipment required to be worn by employees working in the ansarethe
use of such clothing and equipmeantd require the observer to comply with all
other applicable safety and health procedures.

(11} Without interfering with the monitoring, observestsallbe entitled:
(A) To receive an explanation of the measurement procedures;

(B) To observe all steps related to theasirement 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 otherwise implpge to detract from any obligation.
WAC 296-62-07337 Appendix A--Substance safety data sheet for acrylonitrile.

(1) Substance identification
(@) Substance: Acrylonitrile (CH2 CHCN).

(b) Synonyms: Propenenitrile; vinyl cyanide; cyanoethylene; AN; VCN; acylon;
cambacryl; fumigrian; ventox.

(c) Acrylonitrile can be found as a liquid or vapor, and can also be found in polymer
resins, rubbers, plastics, polyols, and other polymers having acrylonitrile as a raw or
intermediate material.
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(d) AN is used in the manufacture afrylic and modiacrylic fibers, acrylic plastics and
resins, specialty polymers, nitrile rubbers, and other organic chemicals. It has also
been used as a fumigant.

(e) Appearance and odor: Colorless to pale yellow liquid with a pungent odor which can
only bedetected at concentrations above the permissible exposure level, in a range of
13-19 parts AN per million parts of air (413 ppm).

(H Permissible exposure: Exposure may not exceed either:

tiy  Two parts AN per million parts of air (2 ppm) averaged over thet-gigr
workday; or

(i1} Ten parts AN per million parts of air (10 ppm) averaged over any fifteen
minute period in the workday.

(iti) In addition, skin and eye contact with liquid AN is prohibited.
(2) Health hazard data

(@) Acrylonitrile can affect your body if you inhalbd vapor (breathing), if it comes in
contact with your eyes or skin, or if you swallow it. It may enter your body through
your skin.

(b) Effects of overexposure:

(i} Shortterm exposure: Acrylonitrile can cause eye irritation, nausea, vomiting,
headache, sneegnweakness, and lighteadedness. At high concentrations,
the effects of exposure may go on to loss of consciousness and death.

When acrylonitrile is held in contact with the skin after being absorbed into
shoe leather or clothing, it may produce blistieilowing several hours of no
apparent effect. Unless the shoes or clothing are removed immediately and the
area washed, blistering will occur. Usually there is no pain or inflammation
associated with blister formation.

(i) Longterm exposure: Acrylonite has been shown to cause cancer in
laboratory animals and has been associated with higher incidences of cancer in
humans. Repeated or prolonged exposure of the skin to acrylonitrile may
produce irritation and dermatitis.

(iti) Reporting signs and symptoms:otY should inform your employer if you
develop any signs or symptoms and suspect they are caused by exposure to
acrylonitrile.

(3) Emergency first aid procedures

(&) Eye exposure: If acrylonitrile gets into your eyes, wash your eyes immediately with
large amountsf water, lifting the lower and upper lids occasionally. Get medical
attention immediately. Contact lenses should not be worn when working with this
chemical.
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(4)

(b)

(©)

(d)

(€)

(f)

Skin exposure: If acrylonitrile gets on your skin, immediately wash the contaminated
skin with water. If acrylonitrile soaks through your clothing, especially your shoes,
remove the clothing immediately and wash the skin with water. If symptoms occur
after washing, get medical attention immediately. Thoroughly wash the clothing
before reusing Contaminated leather shoes or other leather articles should be
discarded.

Inhalation: If you or any other person breathes in large amounts of acrylonitrile,
move the exposed person to fresh air at once. If breathing has stopped, perform
artificial regiration. Keep the affected person warm and at rest. Get medical
attention as soon as possible.

Swallowing: When acrylonitrile has been swallowed, give the person large quantities
of water immediately. After the water has been swallowed, try to geetisen to

vomit by having him touch the back of his throat with his finger. Do not make an
unconscious person vomit. Get medical attention immediately.

Rescue: Move the affected person from the hazardous exposure. If the exposed
person has been overe, notify someone else and put into effect the established
emergency procedures. Do not become a casualty yourself. Understand your
emergency rescue procedures and know the location of the emergency equipment
before the need arises.

Special first aid pycedures: First aid kits containing an adequate supply (at least two
dozen) of amyl nitrite pearls, each containing 0.3 ml, should be maintained at each
site where acrylonitrile is used. When a person is suspected of receiving an
overexposure to acrylamile, immediately remove that person from the contaminated
area using established rescue procedures. Contaminated clothing must be removed
and the acrylonitrile washed from the skin immediately. Artificial respiration should
be started at once if breath has stopped. If the person is unconscious, amyl nitrite
may be used as an antidote by a properly trained individual in accordance with
established emergency procedures. Medical aid should be obtained immediately.

Respirators and protective clothing

(@)

(b)

Respirators: You may be required to wear a respirator for nonroutine activities, in
emergencies, while your employer is in the process of reducing acrylonitrile
exposures through engineering controls, and in areas where engineering controls are
not feasile. If respirators are worn, they must have a label issued by the National
Institute for Occupational Safety and Health under the provisions of 42 CFR part 84
stating that the respirators have been certified for use with organic vapors. For
effective praection, respirators must fit your face and head snugly. Respirators
should not be loosened or removed in work situations where their use is required.

Suppliedair suits: In some work situations, the wearing of supgieduits may be
necessary. Yowrmployer must instruct you in their proper use and operation.
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()

(©)

(d)

Protective clothing:

(iy  You must wear impervious clothing, gloves, face shield, or other appropriate
protective clothing to prevent skin contact with liquid acrylonitrile. Where
protective cloting is required, your employer is required to provide clean
garments to you as necessary to assume that the clothing protects you
adequately.

(1i) Replace or repair impervious clothing that has developed leaks.

(iii Acrylonitrile should never be allowed to remaintbe skin. Clothing and
shoes which are not impervious to acrylonitrile should not be allowed to
become contaminated with acrylonitrile, and if they do the clothing and shoes
should be promptly removed and decontaminated. The clothing should be
launderedbr discarded after the AN is removed. Once acrylonitrile penetrates
shoes or other leather articles, they should not be worn again.

Eye protection: You must wear splashproof safety goggles in areas where liquid
acrylonitrile may contact your eyes. Ilddition, contact lenses should not be worn in
areas where eye contact with acrylonitrile can occur.

Precautions for safe use, handling, and storage

(@)
(b)

()

(d)

(€)

(f)
(9)

(h)

Acrylonitrile is a flammable liquid, and its vapors can easily form explosive mixtures
in air.
Acrylonitrile must be stored in tightly closed containers in a cool;vesitilated

area, away from heat, sparks, flames, strong oxidizers (especially bromine), strong
bases, copper, copper alloys, ammonia, and amines.

Sources of ignition such as smoking and opeméisare prohibited wherever
acrylonitrile is handled, used, or stored in a manner that could create a potential fire
or explosion hazard.

You should use nonsparking tools when opening or closing metal containers of
acrylonitrile, and containers must be ded and grounded when pouring or
transferring liquid acrylonitrile.

You must immediately remove any nonimpervious clothing that becomes wetted with
acrylonitrile, and this clothing must not be reworn until the acrylonitrile is removed
from the clothing.

Impervious clothing wet with liquid acrylonitrile can be easily ignited. This clothing
must be washed down with water before you remove it.

If your skin becomes wet with liquid acrylonitrile, you must promptly and thoroughly
wash or shower with soap or mii@tergent to remove any acrylonitrile from your
skin.

You must not keep food, beverages, or smoking materials, nor are you permitted to
eat or smoke in regulated areas where acrylonitrile concentrations are above the
permissible exposure limits.

If you contact liquid acrylonitrile, you must wash your hands thoroughly with soap or
mild detergent and water before eating, smoking, or using toilet facilities.
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()
(k)

Fire extinguishers and quick drenching facilities must be readily available, and you
should know Vinere they are and how to operate them.

Ask your supervisor where acrylonitrile is used in your work area and for any
additional plant safety and health rules.

(6) Access to information

(@)

(b)

()

(d)

Each year, your employer is required to inform you of the informatioractt in

this Substance Safety Data Sheet for acrylonitrile. In addition, your employer must
instruct you in the proper woiractices for using acrylonitrile, emergency
procedures, and the correct use of protective equipment.

Your employer is required tetermine whether you are being exposed to
acrylonitrile. You or your representative has the right to observe employee
measurements and to record the results obtained. Your employer is required to
inform you of your exposure. If your employer deterrsitieat you are being
overexposedhey arerequired to inform you of the actions which are being taken to
reduce your exposure to within permissible exposure limits.

Your employer is required to keep records of your exposures and medical
examinations.These records must be kept by the employer for at least forty years or
for the period of your employment plus twenty years, whichever is longer.

Your employer is required to release your exposure and medical records to you or
yourrepresentative upon yotgquest.

WAC 296-62-07338 Appendix B--Substance technical guidelines for acrylonitrile.

(1) Physical and chemical data

(@)

(b)

Substance identification:

(iy  Synonyms: AN; VCN; vinyl cyanide; propenenitrile; cyanoethylene; Acrylon;
Carbacryl; Fumigrain; Ventox.

(i1} Formula: CH2 = CHCN.

(iii) Molecular weight: 53.1.

Physical data:

(iy  Boiling point (760 mm Hg): 77.& (171F);

(1iy Specific gravity (water = 1): 0.81 (at ZD or 68F);

(ii) Vapor density (air = 1 at boiling point of acrylonitrile): 1.83;
(iv) Melting point:-83°C (117 F);

(v) Vapor pessure (@20): 83 mm Hg;

(vi) Solubility in water, percent by weight @2D (68°F): 7.35;
(vii) Evaporation rate (Butyl Acetate = 1): 4.54; and

Part G, Page 25



Chapter 296-62 WAC

Part G

General Occupational Health Standards Carcinogens (Specific)

(viii) Appearance and odor: Colorless to pale yellow liquid with a pungent odor at

concentrations above the permissibleasype level. Any detectable odor of
acrylonitrile may indicate overexposure.

(2) Fire, explosion, and reactivity hazard data

(a) Fire:

(b)

(1)
(11)
(iii)
(1v)
(v)

(v1)

(vid)

Flash point:-1 C (30°F) (closed cup).

Autoignition temperature: 48C (898 F).

Flammable limits air, percent by volume: Len3, Upper: 17.
Extinguishing media: Alcohol foam, carbon dioxide, and dry chemical.

Special firefighting procedures: Do not use a solid stream of water, since the
stream will scatter and spread the fire. Use water to cool containers exposed to
afire.

Unusual fire and explosion hazards: Acrylonitrile is a flammable liquid. Its
vapors can easily form explosive mixtures with air. All ignition sources must

be controlled where acrylonitrile is handled, used, or stored in a manner that
could createa potential fire or explosion hazard. Acrylonitrile vapors are

heavier than air and may travel along the ground and be ignited by open flames
or sparks at locations remote from the site at which acrylonitrile is being
handled.

For purposes of compliancettvthe requirements of WA296-800-300,
acrylonitrile is classified as a Class 1B flammable liquid. For example, 7,500
ppm, approximately onturth of the lowe flammable limit, would be
considered to pose a potential fire and explosion hazard.

(viii) For purposes of compliance with WAX96-800-280, acrylonitrile is classified

(ix)

as a Class B fire hazard.

For purpose of compliance with WAZ26-800-280, locations classified as
hazardous due to the presence of acryloninilstbe Class IGroup D.

Reactivity:

(1)

(11)

(iii)

Conditions contributing to instability: Acrylonitrile will polymerize when hot,

and the additional heat liberated by the polymerization may cause containers to
explode. Pure AN may setiolymerize, with a rapid buitdp of pressure,

resulting in an explosion hazard. Inhibitors are added to the commercial
product to prevent seffolymerization.

Incompatibilities: Contact with strong oxidizers (especially bromine) and
strong bases may cause fires and explosions. Contact with coppeey
alloys, ammonia, and amines may start serious decomposition.

Hazardous decomposition products: Toxic gases and vapors (such as hydrogen
cyanide, oxides of nitrogen, and carbon monoxide) may be released in a fire
involving acrylonitrile and certaipolymers made from acrylonitrile.
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(1v)

Special precautions: Liquid acrylonitrile will attack some forms of plastics,
rubbers, and coatings.

(3) Spill, leak, and disposal procedures
(&) If acrylonitrile is spilled or leaked, the following steps should be taken:

(1)
(i1)

(iii)

Renpve all ignition sources.

The area should be evacuated at once aedtered only after the area has been
thoroughly ventilated and washed down with water.

If liquid acrylonitrile or polymer intermediate, collect for reclamation or absorb
in paper, vermialite, dry sand, earth, or similar material, or wash down with
water into process sewer system.

(b) Persons not wearing protective equipment should be restricted from areas of spills or
leaks until clearup has been completed.

(c) Waste disposal methods: Wastetenalsmustbe disposed of in a manner that is not
hazardous to employees or to the general population. Spills of acrylonitrile and
flushing of such spillsnustbe channeled for appropriate treatment or collection for
disposal. Theynustnot be channetkdirectly into the sanitary sewer system. In
selecting the method of waste disposal, applicable local, state, and federal regulations
should be consulted.

(4) Monitoring and measurement procedures

(@) Exposure above the permissible exposure limit:

(1)

(11)

(iii)

Eight-hour exposure evaluation: Measurements taken for the purpose of
determining employee exposure under this section are best taken so that the
average eighhour exposure may be determined from a single dight

sample or two fouhour samples.

Air samples shoultbe taken in the employee's breathing zone (air that would
most nearly represent that inhaled by the employee).

Ceiling evaluation: Measurements taken for the purpose of determining
employee exposure under this section must be taken during periods of
maximum expected airborne concentrations of acrylonitrile in the employee's
breathing zone. A minimum of three measurements should be taken on one
work shift. The average of all measurements taken is an estimate of the
employee's ceiling exposure.

Monitoring techniques: The sampling and analysis under this section may be
performed by collecting the acrylonitrile vapor on charcoal adsorption tubes or
other composition adsorption tubes, with subsequent chemical analysis.
Sampling and analysis may also be parfed by instruments such as reale
continuous monitoring systems, portable dieading instruments, or passive
dosimeters. Analysis of resultant samples should be by gas chromatograph.
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(5)

(6)

(b)

(iv) Appendix D lists methods of sampling and analysis which baea tested by
NIOSH and OSHA for use with acrylonitrile. NIOSH and OSHA have
validated modifications of NIOSH Method1%6 (see Appendix D) under
laboratory conditions for concentrations below 1 ppm. The employer has the
obligation of selecting a monitmg method which meets the accuracy and
precision requirements of the standard urtdeir unique field conditions. The
standard requires that methods of monitoring must be accurate, {peacéht
confidence level, to +3percent for concentrations AN at or above 2 ppm,
and to £56percent for concentrations below 2 ppm. In addition to the methods
described in Appendix D, there are numerous other methods available for
monitoring for AN in the workplace. Details on these other methods have been
submited by various companies to the rulemaking record, and are available at
the OSHA Docket Office.

Since many of the duties relating to employee exposure are dependent on the results
of monitoring and measuring procedures, emplogarst ensur¢ghat the evalation

of employee exposures is performed by a competent industrial hygienist or other
technically qualified person.

Protective clothing.

(@)

(b)

(©)

Employeesnustbe provided with and required to wear appropriate protective
clothing to prevent any possibility of skcontact with liquid AN. Because

acrylonitrile is absorbed through the skin, it is important to prevent skin contact with
liquid AN. Protective clothingnustinclude impermeable coveralls or similar full

body work clothing, gloves, heambverings, as gpopriate to protect areas of the

body which may come in contact with liquid AN.

Employers should ascertain that the protective garments are impermeable to
acrylonitrile. Nonimpermeable clothing and shoes should not be allowed to become
contaminated withiquid AN. If permeable clothing does become contaminated, it
should be promptly removed, placed in a regulated area for removal of the AN, and
not worn again until the AN is removed. If leather footwear or other leather garments
become wet from acrylomile, they should be replaced and not worn again, due to

the ability of leather to absorb acrylonitrile and hold it against the skin. Since there is
no pain associated with the blistering which may result from skin contact with liquid
AN, it is essentiathat the employee be informed of this hazard so that he or she can
be protected.

Any protective clothing which has developed leaks or is otherwise found to be
defectivemustbe repaired or replaced. Clean protective clothingtbe provided to
the emplgee as necessary ¢énsurets protectiveness. Whenever impervious
clothing becomes wet with liquid AN, mustbe washed down with water before
being removed by the employee. Employees are also required to weasmsplatsh
safety goggles where thereaigy possibility of acrylonitrile contacting the eyes.

Housekeeping and hygiene facilitiesFor purposes of complying with WAQ96-800-
220 and296-800-230, the following items should be emphasized:

(@)

The workplace should be kept clean, orderly, and in a sanitary condition. The
employer is required to institute a leak apill detection program for operations
involving liquid AN in order to detect sources of fugitive AN emissions.
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(7)

(8)

(b)
(©)

(d)

Dry sweeping and the use of compressed air is unsafe for the cleaning of floors and
other surfaces where liquid AN may be found.

Adequate washg facilities with hot and cold water are to be provided, and
maintained in a sanitary condition. Suitable cleansing agents are also to be provided
to ensurehe effective removal of acrylonitrile from the skin.

Change or dressing rooms with individubdtbes storage facilities must be provided

to prevent the contamination of street clothes with acrylonitrile. Because of the
hazardous nature of acrylonitrile, contaminated protective clothing should be placed
in a regulated area designated by the emplfoyeremoval of the AN before the

clothing is laundered or disposed of.

Miscellaneous precautions

(@)
(b)
()

(d)
(e)

(f)

(9)

Store acrylonitrile in tightlclosed containers in a cool, wekntilated area and take
necessary precautions to avoid any explosion hazard.

High exposurs to acrylonitrile can occur when transferring the liquid from one
container to another.

Nonsparking tools must be used to open and close metal acrylonitrile containers.
These containers must be effectively grounded and bonded prior to pouring.

Never stoe uninhibited acrylonitrile.
Acrylonitrile vapors are not inhibited.
They may form polymers and clog vents of storage tanks.

Use of supplieghir suits or other impervious coverings may be necessary to prevent
skin contact with and provide respiratory patten from acrylonitrile where the
concentration of acrylonitrile is unknown or is above the ceiling limit. Supgiied
suits should be selected, used, and maintained under the immediate supervision of
persons knowledgeable in the limitations and paaéfhite-endangering

characteristics of suppliegir suits.

Employersmustadvise employees of all areas and operations where exposure to
acrylonitrile could occur.

Common operations Common operations in which exposure to acrylonitrile is likely to
occur include the following: Manufacture of the acrylonitrile monomer; synthesis of

acrylic fibers, ABS, SAN, and nitrile barrier plastics and resins, nitrile rubber, surface
coatings, secialty chemicals; use as a chemical intermediate; use as a fumigant; and in the
cyanoethylation of cotton.
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WAC 296-62-07339 Appendix C--Medical surveillance guidelines for acrylonitrile.

(1) Route of entry.
(&) Inhalation;
(b) Skin absorption;
(c) Ingestion.

(2) Toxicology.

(&) Acrylonitrile vapor is an asphyxiant due to inhibitory action on metabolic enzyme

systems. Animals exposed to 75 or 100 ppm for seven hours have shown signs of
anoxia; in some animals which died at the higher level, cyanomethemoglobin was
found in the blood. Two human fatalities from accidental poisoning have been
reported; one was caused by inhalation of an unknown concentration of the vapor,
and the other was thought to be caused by skin absorption or inhalation. Most cases
of intoxicationfrom industrial exposure have been mild, with rapid onset of eye
irritation, headache, sneezing, and nausea. Weakness, lightheadedness, and vomiting
may also occur. Exposure to high concentrations may produce profound weakness,
asphyxia, and death. Tkapor is a severe eye irritant. Prolonged skinactmtith
the liquid may result in absorption with systemic effects, and in the formation of large
blisters after a latent period of several hours. Although there is usually little or no
pain or inflammabn, the affected skin resembles a seedadree thermal burn.
Solutions spilled on exposed skin, or on areas covered only by a light layer of
clothing, evaporate rapidly, leaving no irritation, or, at the most, mild transient
redness. Repeated spills exposed skin may result in dermatitis due to solvent
effects.

(b) Results after one year of a planned4yaar animal study on the effects of exposure
to acrylonitrile have indicated that rats ingesting as little as 35 ppm in their drinking
water develop tunrs of the central nervous system. The interim results of this study
have been supported by a similar study being conducted by the same laboratory,
involving exposure of rats by inhalation of acrylonitrile vapor, which has shown
similar types of tumors ianimals exposed to 80 ppm.

(c) In addition, the preliminary results of an epidemiological study being performed by
DuPont on a cohort of workers in their Camden, S.C. acrylic fiber plant indicate a
statistically significant increase in the incidence of coloa lang cancers among
employees exposed to acrylonitrile.

(3) Signs and symptoms of acute overexposurésphyxia and death can occur from
exposure to high concentrations of acrylonitrile. Symptoms of overexposure include eye
irritation, headache, sneezin@usea and vomiting, weakness, and Hybadedness.
Prolonged skin contact can cause blisters on the skin with appearance of adsgprersd
burn, but with little or no pain. Repeated skin contact may produce scaling dermatitis.
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(4)

(5)

Treatment of acute oveexposure Remove employee from exposure. Immediately flush
eyes with water and wash skin with soap or mild detergent and water. If AN has been
swallowed, and person is conscious, induce vomiting. Give artificial respiration if
indicated. More severases, such as those associated with loss of consciousness, may be
treated by the intravenous administration of sodium nitrite, followed by sodium thiosulfate,
although this is not as effective for acrylonitrile poisoning as for inorganic cyanide
poisoning.

Surveillance and preventive considerations

(&) As noted above, exposure to acrylonitrile has been linked to increased incidence of
cancers of the colon and lung in employees ofxhBontacrylic fiber plant in
Camden, S.C. In addition, the animal testihgaylonitrile has resulted in the
development of cancers of the central nervous system in rats exposed by either
inhalation or ingestion. The physician should be aware of the findings of these
studies in evaluating the health of employees exposedyioaitrile.

(b) Most reported acute effects of occupational exposure to acrylonitrile are due to its
ability to cause tissue anoxia and asphyxia. The effects are similar to those caused by
hydrogen cyanide. Liquid acrylonitrile can be absorbed through theipkn
prolonged contact. The liquid readily penetrates leather, and will produce burns of
the feet if footwear contaminated with acrylonitrile is not removed.

(c) Itisimportant for the physician to become familiar with the operating conditions in
which exposure to acrylonitrile may occur. Those employees with skin diseases may
not tolerate the wearing of whatever protective clothing may be necessary to protect
them from exposure. In addition, those with chronic respiratory disease may not
tolerate the waring of negativepressure respirators.

(d) Surveillance and screening. Medical histories and laboratory examinations are
required for each employee subject to exposure to acrylonitrile above the action level.
The employer must screen employees for histbgedain medical conditions which
might place the employee at increased risk from exposure.

(i}  Central nervous system dysfunction. Acute effects of exposure to acrylonitrile
generally involve the central nervous system. Symptoms of acrylonitrile
exposurenclude headache, nausea, dizziness, and general weakness. The
animal studies cited above suggest possible carcinogenic effects of acrylonitrile
on the central nervous system, since rats exposed by either inhalation or
ingestion have developed similar CiBnors.

(11} Respiratory disease. TIbPontdata indicate an increased risk of lung cancer
among employees exposed to acrylonitrile.

(iii) Gastrointestinal disease. ThePontdata indicate an increased risk of cancer
of the colon among employees exposed to acrylonitrile. In addition, the animal
studies show possible tumor production in the stomachs of the rats in the
ingestion study.

(iv) Skin disease. Acrylonitrile can causerskurns when prolonged skin contact
with the liquid occurs. In addition, repeated skin contact with the liquid can
cause dermatitis.
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(e) General. The purpose of the medical procedures outlined in the standard is to
establish a baseline for future healthntoring. Persons unusually susceptible to the
effects of anoxia or those with anemia would be expected to be at increased risk. In
addition to emphasis on the CNS, respiratory and gagistinal systems, the
cardiovascular system, liver, and kidnemétion should also be stressed.

WAC 296-62-07340 Appendix D--Sampling and analytical methods for
acrylonitrile.

(1) There are many methods available for monitoring employee exposures to acrylonitrile.
Most of these involve the use of charcoal tubes and lgagumps, with analysis by gas
chromatograph. The essential differences between the charcoal tube methods include,
among others, the use of different desorbing solvents, the use of different lots of charcoal,
and the use of different equipment for aisadyof the samples.

(2) Besides charcoal, considerable work has been performed on methods using porous polymer
sampling tubes and passive dosimeters. In addition, there are several portable gas
analyzers and monitoring units available on the open market.

(3) Thisappendix contains details for the methods which have been tested at OSHA Analytical
Laboratory in Salt Lake City, and NIOSH in Cincinnati. Each is a variation on NIOSH
Method S156, which is also included for reference. This does not indicate that these
methods are the only ones which will be satisfactory. There also may be workplace
situations in which these methods are not adequate, due to such factors as high humidity.
Copies of the other methods available to OSHA are available in the rulemalong), rawd
may be obtained from the OSHA docket office. These include, the Union Carbide,
Monsanto, Dow Chemical and Dow Badische methods, as well as NIOSH Method P &
CAM 127.

(4) Employers who note problems with sample breakthrough should try larger chatmsal t
Tubes of larger capacity are available, and are often used for sampling vinyl chloride. In
addition, lower flow rates and shorter sampling times should be beneficial in minimizing
breakthrough problems.

(5) Whatever method the employer choosleey must be ensuredf the method's accuracy
and precision under the unique conditions presetfisimworkplace.

(6) NIOSH Method $156 (unmodified)
Analyte: Acrylonitrile.
Matrix: Air.
Procedure: Absorption on charcoal, desorption with methanol, GC.
(@) Principleof the method. Reference (k)(i) of this subsection.

(i} A known volume of air is drawn through a charcoal tube to trap the organic
vapors present.

(i) The charcoal in the tube is transferred to a small, stoppered sample container,
and the analyte is desorbedmwrethanol.

(iii) An aliquot of the desorbed sample is injected into a gas chromatograph.
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(iv) The area of the resulting peak is determined and compared with areas obtained
for standards.

(b) Range and sensitivity.

iy This method was validated over the range of ZD®mg/cu m at an
atmospheric temperature and pressure of 22°C and 760 mm Hg, using a twenty
liter sample. Under the conditions of sample size (20 liters) the probable useful
range of this method is 485 mg/cu m. The method is capable of measuring
much snaller amounts if the desorption efficiency is adequate. Desorption
efficiency must be determined over the range used.

(i1} The upper limit of the range of the method is dependent on the adsorptive
capacity of the charcoal tube. This capacity varies witltcdneentrations of
acrylonitrile and other substances in the air. The first section of the charcoal
tube was found to hold at least 3.97 mg of acrylonitrile when a test atmosphere
containing 92.0 mg/cu m of acrylonitrile in air was sampled 0.18 liter per
minute for 240 minutes; at that time the concentration of acrylonitrile in the
effluent was less than 5 percent of that in the influent. (The charcoal tube
consists of two sections of activated charcoal separated by a section of urethane
foam.) See (f)()i of this subsection. If a particular atmosphere is suspected of
containing a large amount of contaminant, a smaller sampling volume should be
taken)

(c) Interference.

(i}  When the amount of water in the air is so great that condensation actually
occurs in theube, organic vapors will not be trapped efficiently. Preliminary
experiments using toluene indicate that high humidity severely decreases the
breakthrough volume.

(i} When interfering compounds are known or suspected to be present in the air,
such informationincluding their suspected identities, should be transmitted
with the sample.

(ii) It must be emphasized that any compound which has the same retention time as
the analyte at the operating conditions described in this method is an
interference. Retention tintata on a single column cannot be considered
proof of chemical identity.

(iv) If the possibility of interference exists, separation conditions (column packing,
temperature, etc.) must be changed to circumvent the problem.

(d) Precision and accuracy.

(i}  The coefficiem of variation (CVt) for the total analytical and sampling method
in the range of 17:50.0 mg/cu m was 0.073. This value corresponds to a 3.3
mg/cu m standard deviation at the (previous) OSHA standard level (20 ppm).
Statistical information and detaité the validation and experimental test
procedures can be found in (K)(ii) of this subsection.
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(iiy On the average the concentrations obtained at the 20 ppm level using the overall
sampling and analytical met hod were 6.
concentations for a limited number of laboratory experiments. Any difference
bet ween the fAifoundo and Atruedo concent |
sampling and analytical method, but rather a random variation from the
experimental |l y denttagon. mmhenctor@, ndirecoverg 0 c o n
correction should be applied to the final result in (j)(v) of this subsection.

(e) Advantages and disadvantages of the method.

iy  The sampling device is small, portable, and involves no liquids. Interferences
are minimal, ananost of those which do occur can be eliminated by altering
chromatographic conditions. The tubes are analyzed by means of a quick,
instrumental method.

(ii} The method can also be used for the simultaneous analysis of two or more
substances suspected to bespret in the same sample by simply changing gas
chromatographic conditions.

(ii) One disadvantage of the method is that the amount of sample which can be
taken is limited by the number of milligrams that the tube will hold before
overloading. When the samplelwa obtained for the backup section of the
charcoal tube exceeds 25 percent of that found on the front section, the
possibility of sample loss exists.

(iv) Furthermore, the precision of the method is limited by the reproducibility of the
pressure drop acrossetkubes. This drop will affect the flow rate and cause the
volume to be imprecise, because the pump is usually calibrated for one tube
only.

() Apparatus.

iy A calibrated personal sampling pump whose flow can be determined within £5
percent at the recommenddol¥ rate. Reference (Kk)(iii) of this subsection.

(11} Charcoal tubes: Glass tubes with both ends flame sealed, 7 cm long with a 6
mm O.D. and a 4 mm |.D., containing 2 sections of 20/40 mesh activated
charcoal separated by a 2 mm portion of urethane foara.adtivated charcoal
is prepared from coconut shells and is fired at 600°C prior to packing. The
adsorbing section contains 100 mg of charcoal, the backup section 50 mg. A 3
mm portion of urethane foam is placed between the outlet end of the tube and
thebackup section. A plug of silicated glass wool is placed in front of the
adsorbing section. The pressure drop across the tube must be less than 1 inch of
mercury at a flow rate of 1 liter per minute.

(iii) Gas chromatograph equipped with a flame ionizatidaater.
(iv¥) Column (4 ft x 1/4 in stainless steel) packed with 50/80 mesh Poropak, type Q.

(v} An electronic integrator or some other suitable method for measuring peak
areas.

(vi) Two-milliliter sample containers with glass stoppers or Tefinad caps. If an
automaic sample injector is used, the associated vials may be used.
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(9)

(h)

(vii) Microliter syringes: Tesmicroliter and other convenient sizes for making
standards.

(viii) Pipets: 1.0 ml delivery pipets.

(ix) Volumetric flask: 10 ml or convenient sizes for making standard sokitio
Reagents.

iy Chromatographic quality methanol.

(i1} Acrylonitrile, reagent grade.

(iiiy Hexane, reagent grade.

(iv) Purified nitrogen.

(v} Prepurified hydrogen.

(vi) Filtered compressed air.

Procedure.

iy Cleaning of equipment. All glassware used for the laboratory analysis should
be detergent washed and thoroughly rinsed with tap water and distilled water.

(11} Calibration of personal pumps. Each personal pump must be calibrated with a
representative charcoal tube in the line. This will minimize errors associated
with uncertainties itthe sample volume collected.

(iti) Collection and shipping of samples.

(A) Immediately before sampling, break the ends of the tube to provide an
opening at least oAealf the internal diameter of the tube (2mm).

(B) The smaller section of charcoal is used as a baakdiglaould be
positioned nearest the sampling pump.

(C) The charcoal tube should be placed in a vertical direction during sampling
to minimize channeling through the charcoal.

(D) Air being sampled should not be passed through any hose or tubing before
entering theeharcoal tube.

(E) A maximum sample size of 20 liters is recommended. Sample at a flow
of 0.20 liter per minute or less. The flow rate should be known with an
accuracy of at least £5 percent.

(F) The temperature and pressure of the atmosphere being samplieds&hou
recorded. If pressure reading is not available, record the elevation.

(G) The charcoal tubes should be capped with the supplied plastic caps
immediately after sampling. Under no circumstances should rubber caps
be used.

(H) With each batch of ten samplagosit one tube from the same lot of tubes
which was used for sample collection and which is subjected to exactly
the same handling as the samples except that no air is drawn through it.
Label this as a blank.
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() Capped tubes should be packed tightly padded before they are
shipped to minimize tube breakage during shipping.

(J) A sample of the bulk material should be submitted to the laboratory in a
glass container with a Tefldmed cap. This sample should not be
transported in the same container asctiercoal tubes.

(iv) Analysis of samples.

(A) Preparation of samples. In preparation for analysis, each charcoal tube is
scored with a file in front of the first section of charcoal and broken open.
The glass wool is removed and discarded. The charcoal inghe fi
(larger) section is transferred to a 2 ml stoppered sample container. The
separating section of foam is removed and discarded; the second section is
transferred to another stoppered container. These two sections are
analyzed separately.

(B) Desorption okamples. Prior to analysis, 1.0 ml of methanol is pipetted
into each sample container. Desorption should be done for 30 minutes.
Tests indicate that this is adequate if the sample is agitated occasionally
during this period. If an automatic samplesutpr is used, the sample
vials should be capped as soon as the solvent is added to minimize
volatilization.

(C) GC conditions. The typical operating conditions for the gas
chromatograph are:

() 50 ml/min (60 psig) nitrogen carrier gas flow.

(I) 65 ml/min (24 psighydrogen gas flow to detector.
(1) 500 ml/min (50 psig) air flow to detector.

(IV) 235°C injector temperature.

(V) 255°C manifold temperature (detector).

(VI) 155°C column temperature.

(D) Injection. The first step in the analysis is the injection of the sample into
the gas ctomatograph. To eliminate difficulties arising from blowback
or distillation within the syringe needle, one should employ the solvent
flush injection technique. The 4Qicroliter syringe is first flushed with
solvent several times to wet the barrel ahohger. Three microliters of
solvent are drawn into the syringe to increase the accuracy and
reproducibilityof the injected sample volume.
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(E)

The needle is removed from the solvent, and the plunger is pulled back
about 0.2 microliter to separate the salvitush from the sample with a
pocket of air to be used as a marker. The needle is then immersed in the
sample, and a five microliter aliquot is withdrawn, taking into

consideration the volume of the needle, since the sample in the needle will
be completly injected. After the needle is removed from the sample and
prior to injection, the plunger is pulled back 1.2 microliters to minimize
evaporation of the sample from the tip of the needle. Observe that the
sample occupies 43.0 microliters in the bael of the syringe. Duplicate
injections of each sample and standard should be made. No more than a 3
percent difference in area is to be expected. An automatic sample injector
can be used if it is shown to give reproducibility at least as good as the
solvent flush method.

Measurement of area. The area of the sample peak is measured by an
electronic integrator or some other suitable form of area measurement,
and preliminary results are read from a standard curve prepared as
discussed below.

(v} Determinatio of desorption efficiency.

(A)

(B)

Importance of determination. The desorption efficiency of a particular
compound can vary from one laboratory to another and also from one
batch of charcoal to another. Thus, it is necessary to determine at least
once the percgage of the specific compound that is removed in the
desorption process, provided the same batch of charcoal is used.

Procedure for determining desorption efficiency.

() Activated charcoal equivalent to the amount in the first section of
the sampling tube QD mg) is measured into a 2.5 in., 4 mm 1.D.
glass tube, flame sealed at one end. This charcoal must be from the
same batch as that used in obtaining the samples and can be obtained
from unused charcoal tubes. The open end is capped with Parafilm.
A known amount of hexane solution of acrylonitrile containing
0.239 g/ml is injected directly into the activated charcoal with a
microliter syringe, and tube is capped with more Parafilm. When
using an automatic sample injector, the sample injector vialsedapp
with Teflonfaced septa, may be used in place of the glass tube.

(I The amount injected is equivalent to that present in a twaetyair
sample at the selected level.

() Six tubes at each of three levels (0.5X, 1X, and 2X of the standard)
are prepared irhts manner and allowed to stand for at least
overnight toensurecomplete adsorption of the analyte onto the
charcoal. These tubes are referred to as the sample. A parallel
blank tube should be treated in the same manner except that no
sample is added & The sample and blank tubes are desorbed and
analyzed in exactly the same manner as the sampling tube described
in (h)(iv) of this subsection.
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(IV) Two or three standards are prepared by injecting the same volume of
compound into 1.0 ml of methanol withe same syringe used in the
preparation of the samples. These are analyzed with the samples.

(V) The desorption efficiency (D.E.) equals the average weight in mg
recovered from the tube divided by the weight in mg added to the
tube, or

Average weight recoved (mg)
D.E. S e
weight added (mQ)

(V1) The desorption efficiency is dependent on the amount of analyte
collected on the charcoal. Plot the desorption efficiency versus
weight of analyte found. This curve is usedj)fiv) of this
subsection to correct for adsorption losses.

() Calibration and standards. It is convenient to express concentration of standards in
terms of mg/1.0 ml methanol, because samples are desorbed in this amount of
methanol. The density of the dyta is used to convert mg into microliters for easy
measurement with a microliter syringe. A series of standards, varying in
concentration over the range of interest, is prepared and analyzed under the same GC
conditions and during the same time periedree unknown samples. Curves are
established by plotting concentration in mg/1.0 ml versus peak area.

Note: Since no internal standard is used in the method, standard solution
be analyzed at the same time that the sample analysis is done. Th
minimize the effect of known dap-day variations and variations
during the same day of the FID response.

() Calculations.

(i} Read the weight, in mg, corresponding to each peak area from the standard
curve. No volume corrections are needed, because tltasdacurve is based
on mg/1.0 ml methanol and the volume of sample injected is identical to the
volume of the standards injected.

(iiy Corrections for the bank must be made for each sample.
mg = mg sampleng blank
Where:
mg sample = mg found in front sectionsaimple tube.
mg sample = mg found in front section of blank tube.

Note: A similar procedure is followed for the backup sections.

(iii) Add the weights found in the front and backup sections to get the total weight in
the sample.

Part G, Page 38



Chapter 296-62 WAC Part G
General Occupational Health Standards Carcinogens (Specific)

(iv) Read the desorpticefficiency from the curve (reference (h)(v)(B) of this
subsection) for the amount found in the front section. Divide the total weight
by this desorption efficiency to obtain the corrected mg/sample.

Total

weight

Corrected mg/sample =-----------
D.E.

(v} The concentration of the analyte in the air sampled can be expressed in mg/cu
m.

1,000 (liter/cu m)
mg/cu m = Corrected mg (see (j)(iv))-*--------------------

air volume sampled (liter)
(vi) Another method of expressing concentrationgsp
ppm = mg/cu m x 24.45/M.W. x 760/P x T + 273/298
Where:
P = Pressure (mm Hg) of air sampled.
T = Temperature (°C) of air sampled.
24.45 = Molar volume (liter/mole) at 25°C and 760 mm Hg.
M.W. = Molecular weight (g/mole) of analyte.
760 = Standard prese (mm Hg).
298 = Standard temperature (°K).
(k) References.

iy Whi te, L. D. et al., AA Conyv
Selected Solvent Vapors in t
J., 31:225 (1970).

(i} Documentation of NIOSWalidation Tests, NIOSH Contract No. CBE®-74-
45.

(i) Final Report, NIOSH Contract HS®I9-71-3 1, fA Per sonal Sampl er
Charcoal Tubes, 0 September 15, 1972.

(7) NIOSH Modification of NIOSH Method S-156. The NIOSH recommended method for
low levels for acryloitrile is a modification of method-$56. It differs in the following
respects:

(@) Samples are desorbed using 1 ml of 1 percent acetone in CS2 rather than methanol.
(b) The analytical column and conditions are:
(i}  Column: 20 percent SPO00 on 80/100 Supelcopoi® teet x 1/8 inch S.S.

eni ent Opt.
he I ndustr.i
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(iiy Conditions:

Injector temperature: 200°C.

Detector temperature: 100°C.

Column temperature: 85°C.

Helium flow: 25 ml/min.

Air flow: 450 ml/min.

Hydrogen flow: 55 ml/min.
(c) A 2 ulinjection of the desorbed analyte is used.
(d) A samping rate of 100 ml/min is recommended.

(8) OSHA Laboratory Modification of NIOSH Method S-156.

(&) Analyte: Acrylonitrile.
(b) Matrix: Air.
(c) Procedure: Adsorption on charcoal, desorption with methanol, GC.
(d) Principle of the method (subsection (1)(a) of #astion).

(i} A known volume of air is drawn through a charcoal tube to trap the organic
vapors present.

(i1} The charcoal in the tube is transferred to a small, stoppered sample vial, and the
analyte is desorbed with methanol.

(i1i) An aliquot of the desorbed samplérigected into a gas chromatograph.

(iv) The area of the resulting peak is determined and compared with areas obtained
for standards.

(e) Advantages and disadvantages of the method.

iy The sampling device is small, portable, and involves no liquids. Interferences
areminimal, and most of those which do occur can be eliminated by altering
chromatographic conditions. The tubes are analyzed by means of a quick,
instrumental method.

(11} This method may not be adequate for the simultaneous analysis of two or more
substances.

(iii) The amount of sample which can be taken is limited by the number of
milligrams that the tube will hold before overloading. When the sample value
obtained for the backup section of the charcoal tube exceeds 25 percent of that
found on the front section, tip®ssibility of sample loss exists.

(iv) The precision of the method is limited by the reproducibility of the pressure
drop across the tubes. This drop will affect the flow rate and cause the volume
to be imprecise, because the pump is usually calibratechéotube only.
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