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STYLE AND FORMAT OF THE
WASHINGTON STATE REGISTER

1. ARRANGEMENT OF THE REGISTER

Documents are arranged within each issue of the Register according to the order in which they are filed in the code
reviser's office during the pertinent filing period. The three part number in the heading distinctively identifies each
document, and the last part of the number indicates the filing sequence within an issue's material.

2. PROPOSED, ADOPTED, AND EMERGENCY RULES OF STATE AGENCIES AND INSTITUTIONS OF
HIGHER EDUCATION

The three types of rule-making actions taken under the Administrative Procedure Act (chapter 34.04 RCW) or the
Higher Education Administrative Procedure Act (chapter 28B.19 RCW) may be distinguished by the size and style of
type in which they appear.

(a) Proposed rules are those rules pending permanent adoption by an agency and are set forth in eight point type.
(b) Adopted rules have been permanently adopted and are set forth in ten point type.

(c) Emergency rules have been adopted on an emergency basis and are set forth in ten point oblique type.

3. PRINTING STYLE—INDICATION OF NEW OR DELETED MATERIAL

RCW 34.04.058 requires the use of certain marks to indicate amendments to existing agency rules. This style
quickly and graphically portrays the current changes to existing rules as follows:

(a) In amendatory sections—
(i) underlined material is new material;
(ii) deleted material is ((tmed-out-and-bracketed-between-double-parentheses));

(b) Complete new sections are prefaced by the heading NEW SECTION;

(c) The repeal of an entire section is shown by listing its WAC section number and caption under the heading
REPEALER.

4. EXECUTIVE ORDERS, COURT RULES, NOTICES OF PUBLIC MEETINGS

Material contained in the Register other than rule-making actions taken under the APA or the HEAPA does not
necessarily conform to the style and format conventions described above. The headings of these other types of material
have been edited for uniformity of style; otherwise the items are shown as nearly as possible in the form submitted to
the code reviser's office.

5. EFFECTIVE DATE OF RULES

(a) Permanently adopted agency rules take effect thirty days after the rules and the agency order adopting
them are filed with the code reviser's office. This effective date may be delayed, but not advanced, and a
delayed effective date will be noted in the promulgation statement preceding the text of the rule.

(b) Emergency rules take effect upon filing with the code reviser's office and remain effective for a maximum
of ninety days from that date.

(c) Rules of the state Supreme Court generally contain an effective date clause in the order adopting the rules.

6. EDITORIAL CORRECTIONS

Material inserted by the code reviser's office for purposes of clarification or correction or to show the source or his-
tory of a document is enclosed in brackets [].

7. INDEX AND TABLES

A combined subject matter and agency index and a table of WAC sections affected may be found at the end of each
issue.
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WSR 88-21-001
EMERGENCY RULES
DEPARTMENT OF LABOR AND INDUSTRIES
[Order 88-23—Filed October 6, 1988]

I, Joseph A. Dear, director of the Department of La-
bor and Industries, do promulgate and adopt at the
General Administration Building, Room 334, Olympia,
Washington, the annexed rules relating to chapter 296—
62 WAC, General occupational health standards, which
is being amended to adopt federal program changes to:
WAC 296-62-300 through 296-62-3190, hazardous
waste operations and emergency response, is being
adopted identical to the OSHA proposed final rule pub-
lished in Federal Register Vol. 52, No. 153, dated Au-
gust 10, 1987; WAC 296-62-07523 through 296-62-
07533, benzene, is being adopted at-least-as—effective—
as the OSHA final rule published in Federal Register
Vol. 52, No. 176, dated September 11, 1987; and WAC
296—62—07540 through 296-62-07550, formaldehyde, is
being adopted at-least-as—effective-as the OSHA final
rule published in Federal Register Vol. 52, No. 233,
dated December 4, 1987, and Federal Register Vol. 53,
No. 41, dated March 2, 1988:

New  WAC 296-62-07523 Benzene.

New WAC 296-62-07525 Appendix A-—Substance safety data
sheet—Benzene.

New  WAC 296-62-07527 Appendix B—Substance technical
guidelines—Benzene.

New WAC 296-62-07529 Appendix C-—Medical surveillance
guidelines for benzene.

New WAC 296-62-07531 Appendix D-—Sampling and analyti-
cal methods for benzene monitoring
and measurement procedures.

New WAC 296-62-07533 Appendix E—Qualitative and quanti-
tative fit testing procedures.

New WAC 296—62-300 Scope, application, and definitions.

New WAC 296-62-3010 General requirements.

New WAC 296-62-3020  Site characterization and analysis.

New WAC 296-62-3030  Site control.

New WAC 296-62-3040  Training.

New WAC 296-62-3050 Medical surveillance.

New WAC 296-62-3060 Engineering controls, work practices,
and personal protective equipment for
employee protection.

New WAC 296-62-3070  Monitoring.

New WAC 296-62-3080 Informational programs.

New WAC 296-62-3090 Handling drums and containers.

New WAC 296-62-3100 Decontamination.

New WAC 296-62-3110 Emergency response.

New WAC 296-62-3120  Illumination.

New WAC 296-62-3130  Sanitation at temporary workplaces.

New WAC 296-62-3140 Certain operations conducted under
the Resource Conservation and Re-
covery Act of 1976 (RCRA).

New WAC 296-62-3150  Start—up dates.

New WAC 296-62-3152  Appendices to Part B [P].

New WAC 296-62-3160 Appendix A—Personal protective
equipment test methods.

New WAC 296-62-3170  Appendix B—General description and
discussion of the levels of protection
and protective gear.

New WAC 296-62-3180 Appendix C—Compliance guidelines.

New WAC 296-62-3190  Appendix D—References to appendix.

New WAC 296-62-07540 Formaldehyde.

New WAC 296-62-07542 Appendix A-—Substance technical
guideline for formalin.

New WAC 296-62-07544 Appendix B—Sampling strategy and
analytical methods for formaldehyde.

New WAC 296-62-07546 Appendix C—Medical formaldehyde.
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New WAC 296-62-07548 Appendix D—Nonmandatory medical
disease questionnaire.
New  WAC 296-62-07550 Appendix E—Qualitative and quanti-

tative fit testing procedures.

I, Joseph A. Dear, find that an emergency exists and
that this order is necessary for the preservation of the
public health, safety, or general welfare and that obser-
vance of the requirements of notice and opportunity to
present views on the proposed action would be contrary
to public interest. A statement of the facts constituting
the emergency is emergency adoption is necessary to
cover eight days before permanently adopted rules be-
come effective. This emergency adoption is in effect until
November 7, 1988.

These rules are therefore adopted as emergency rules
to take effect upon filing with the code reviser.

This rule is promulgated pursuant to chapters 49.17
and 34.04 RCW and chapter 1-12 WAC and is intended
to administratively implement that statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED October 6, 1988.

By Joseph A. Dear
Director

PART P

Hazardous waste operations and emergency response

WAC

296—-62—-300 Scope, application, and definitions.

296-62-3010 General requirements.

296—-62-3020 Site characterization and analysis.

296—62-3030 Site control.

296—62-3040 Training.

296-62-3050 Medical surveillance.

296—62-3060 Engineering controls, work practices,
and personal protective equipment
for employee protection.

296-62-3070 Monitoring.

296—62-3080 Informational programs.

296—-62-3090 Handling drums and containers.

296—62-3100 Decontamination.

296-62-3110 Emergency response.

296—-62-3120 Hlumination.

296-62-3130 Sanitation at temporary workplaces.

296—62-3140 Certain operations conducted under
the Resource Conservation and Re-
covery Act of 1976 (RCRA).

296-62-3150 Start—-up dates.

296-62-3152 Appendices to Part P — Hazardous
waste operations and emergency
response.

296-62-3160 Appendix A—Personal protective
equipment test methods.

296-62-3170 Appendix B—General description and
discussion of the levels of protection
and protective gear.

296-62-3180 Appendix C—Compliance guidelines.

296—62-3190 Appendix D—References to appendix.
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NEW SECTION

WAC 296-62-300 SCOPE, APPLICATION,
AND DEFINITIONS. (1) Scope for operations other
than emergency response. This section covers employers
and employees engaged in the following operations:

(a) Hazardous substance response operations that are
conducted under the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act of 1980 as
amended (42 U.S.C. 9601 et seq.) (CERCLA), includ-
ing initial investigations at CERCLA sites before the
presence or absence of hazardous substances has been
ascertained,

(b) Major corrective actions taken in clean—up opera-
tions under the Resource Conservation and Recovery
Act of 1976 as amended (42 U.S.C. 6901 et seq.)
(RCRA);

(¢) Operations involving hazardous waste storage, dis-
posal, and treatment facilities regulated under WAC
173-303—400 pursuant to RCRA,;

(d) Hazardous waste operations sites that have been
designated for clean—up by state or local governmental
authorities; and

(2) Scope for emergency response operations. This
section also covers employers whose employees have a
reasonable possibility of engaging in emergency response
operations for releases of, or substantial threats of re-
leases of, hazardous substances without regard to the lo-
cation of the hazard.

(3) Application.

(a) All requirements of this chapter and chapters
296-24 and 296-155 WAC apply pursuant to their
terms to hazardous waste operations whether covered by
this part or not. In addition, the provisions of this part
apply to operations covered by this part. If there is a
conflict or overlap, the provision more protective of em-
ployee safety and health shall apply.

(b) All sections of this part except WAC 296—62-
3110 and 296-62-3140 apply to operations involving
hazardous substances conducted under CERCLA, major
corrective actions taken in clean—up operations under
RCRA, and hazardous waste operations that have been
designated for clean—up by state or local governmental
authorities.

(¢) Only the requirements of WAC 296-62-3110 and
296—62-3140 apply to those operations involving haz-
ardous waste storage, disposal, and treatment facilities
regulated under WAC 173-303-400.

For small quantity generators and generators with less
than ninety days accumulation of hazardous wastes who
have emergency response teams that respond to releases
of, or substantial threats of releases of, hazardous sub-
stances, only WAC 296-62-3110 is applicable. Small
quantity generators and generators with less than ninety
days accumulation of hazardous wastes who do not have
emergency response teams that respond to releases of, or
substantial threats of releases of, hazardous substances
are exempt from the regulations of this section.

(d) WAC 296-62-3110 applies to all emergency re-
sponse operations for releases of, or substantial threats
of releases of hazardous substances including those re-
leases of or substantial threats of releases that occur at
worksites other than those sites identified in (a) through
(c) of this subsection.

Exceptions:

[4]

Washington State Register, Issue 88-21

(4) Definitions.

(a) "Buddy system" means a system of organizing
employees into work groups in such a manner that each
employee of the work group is designated to observe the
activities of at least one other employee in the work
group. The purpose of the buddy system is to provide
quick assistance to those other employees in the event of
an emergency.

(b) " Decontamination" means the removal of hazard-
ous substances from employees and their equipment to
the extent necessary to preclude the occurrence of fore-
seeable adverse health effects.

(c) "Emergency response” means a coordinated re-
sponse effort by employees from outside the immediate
release area or by outside responders (i.e., mutual aid
groups, local fire departments, etc.) to an occurrence
which results, or is likely to result, in an uncontrolled
release of a hazardous substance. Responses to inciden-
tal releases of hazardous substances where the substance
can be absorbed, neutralized, or otherwise controlled at
the time of release by employees in the immediate re-
lease area are not considered to be emergency responses
within the scope of this standard. Responses to release of
hazardous substances where the concentration of haz-
ardous substance is below the established permissible
exposure limits established in this standard are not con-
sidered to be emergency responses.

(d) "Established exposure levels" means the inhala-
tion or dermal permissible exposure limit specified, in
this chapter, or if none is specified, the exposure limits in
"NIOSH Recommendations for Occupational Health
Standards" dated 1986 incorporated by reference, or if
neither of the above is specified, the standards specified
by the American Conference of Governmental Industrial
Hygienists in their publication " Threshold Limit Values
and Biological Exposure Indices for 1986-87 dated
1986" incorporated by reference. The two documents in-
corporated by reference are available for purchase from
the following:

NIOSH, Publications Dissemination, Division of
Standards Development and Technology Transfer, Na-
tional Institute for Occupational Safety and Health,
4676 Columbia Parkway, Cincinnati, OH 45226, (513)
841-4287, and

American Conference of Governmental Industrial
Hygienists, 6500 Glenway Ave., Building D-7, Cincin-
nati, OH 45211-4438, (513) 661-7881 and are available
for inspection and copying at the OSHA Docket Office,
Docket No. S$-760, Room N-3671, 200 Constitution
Ave., N.W., Washington, DC 20210.

(e) "Facility" means (i) any building structure, in-
stallation, equipment, pipe or pipeline (including any
pipe into a sewer or publicly-owned treatment works),
well, pit, pond, lagoon, impoundment, ditch, storage
container, motor vehicle, rolling stock, or aircraft, or (ii)
any site or area where a hazardous substance has been
deposited, stored, disposed of, or placed, or otherwise
come to be located, but does not include any consumer
product in consumer use or any vessel.

(f) "Hazardous materials (HAZMAT) team" means
an organized group of employees, designated by the em-
ployer, who are knowledgeable and specifically trained
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and skilled to handle and control leaking containers or
vessels, use and select special chemical protective cloth-
ing and perform other duties associated with accidental
releases of hazardous substances. The team members
perform responses to releases of hazardous substances
for the purpose of control or stabilization of the release.
A HAZMAT team is not a fire brigade nor is a typical
fire brigade a HAZMAT team. A HAZMAT team,
however, may be a separate component of a fire brigade.

(g) "Hazardous substance" means any substance des-
ignated or listed under (g)(i) through (iv) of this sub-
section, exposure to which results or may result in ad-
verse effects on the health or safety of employees:

(i) Any substance defined under section 101(14) of
CERCLA;

(ii) Any biological agent and other disease—causing
agent as defined in section 101(33) of CERCLA;

(iii) Any substance listed by the United States De-
partment of Transportation and regulated as hazardous
materials under WAC 480-12-195; and

(iv) Hazardous waste.

(h) "Hazardous waste” means:

(i) A waste or combination of wastes as defined in
WAC 173-303-040; or

(ii) Those substances defined in WAC 480-12-195.

(i) "Hazardous waste operation” means any operation
conducted within the scope of this standard involving
employee exposure to hazardous wastes, hazardous sub-
stances, or any combination of hazardous wastes and
hazardous substances.

(j) " Hazardous waste site” or "site" means any facili-
ty or location within the scope of this standard at which
hazardous waste operations take place.

(k) "Health hazard" means a chemical, mixture of
chemicals, or a pathogen for which there is statistically
significant evidence based on at least one study conduct-
ed in accordance with established scientific principles
that acute or chronic health effects may occur in exposed
employees. The term "health hazard" includes chemicals
which are carcinogens, toxic or highly toxic agents, re-
productive toxins, irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins, neurotoxins, agents which
act on the hematopoietic system, and agents which dam-
age the lungs, skin, eyes, or mucous membranes. Further
definition of the terms used above can be found in Ap-
pendix A to WAC 296-62-054 through 296-62—-05427.

() "IDLH" or "immediately dangerous to life or
health” means any atmospheric concentration of any
toxic, corrosive, or asphyxiant substance that poses an
immediate threat to life or would cause irreversible or
delayed adverse health effects or would interfere with an
individual's ability to escape from a dangerous
atmosphere.

(m) "Oxygen deficiency” means that concentration of
oxygen by volume below which air supplying respiratory
protection must be provided. It exists in atmospheres
where the percentage of oxygen by volume is less than
19.5 percent oxygen.

(n) "Permissible exposure limit" means the inhalation
or dermal permissible limit specified in WAC 296-62-
075 through 296-62—-07515.

[5]
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(o) "Post emergency response” means that portion of
an emergency response performed after the immediate
threat of a release has been stabilized or eliminated and
clean-up of the site has begun. If post emergency re-
sponse is performed by an employer's own employees as
a continuation of initial emergency response, it is con-
sidered to be part of the initial response and not post
emergency response.

(p) "Qualified person” means a person with specific
training, knowledge, and experience in the area for
which the person has responsibility.

(g) "Site safety and health supervisor (or official)”
means the individual located on a hazardous waste site
who is responsible to the employer and has the authority
and knowledge necessary to implement the site safety
and health plan and verify compliance with applicable
safety and health requirements.

(r) "Small quantity generator" means a generator of
hazardous wastes who in any calendar month generates
no more than 1000 kilograms (2210 pounds) of hazard-
ous waste in that month.

NEW SECTION

WAC 296-62-3010 GENERAL REQUIRE-
MENTS. (1) Safety and health program.

(a) General. Employers shall develop and implement a
written safety and health program for their employees
involved in hazardous waste operations. The program
shall be designed to identify, evaluate, and control safety
and health hazards and provide for emergency response
for hazardous waste operations. The program shall in-
corporate as a separate chapter the following:

(i) Organizational structure chapter;

(ii) A comprehensive workplan chapter; and

(iii) A site-specific safety and health plan chapter.

(b) Organizational structure chapter.

(i) The organizational structure chapter shall establish
the specific chain of command and specify the overall
responsibilities of supervisors and employees. It shall in-
clude at a minimum, the following elements:

(A) A general supervisor who has the responsibility
and authority to direct all hazardous waste operations.

(B) A site safety and health supervisor who has the
responsibility and authority to develop and implement
the site safety and health plan and verify compliance.

(C) All other personnel needed for hazardous waste
site operations and emergency response and their general
functions and responsibilities.

(D) The lines of authority, responsibility, and
communication.

(ii) The organizational structure shall be reviewed and
updated as necessary to reflect the current status of
waste site operations.

(iii) The original organizational structure plan and
any changes to the overall organizational structure shall
be made available to all affected employees.

(c) Comprehensive workplan chapter. The compre-
hensive workplan chapter shall address the tasks and
objectives of site operations and the logistics and re-
sources required to reach those tasks and objectives.
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(i) The comprehensive workplan shall address antici-
pated clean-up activities as well as normal operating
procedures.

(ii) The comprehensive workplan shall define work
tasks and objectives and identify the methods for ac-
complishing those tasks and objectives.

(iii) The comprehensive workplan shall establish per-
sonnel requirements for implementing the plan.

(iv) The comprehensive workplan shall provide for the
implementation of the training required in WAC 296—
62-3040.

(v) The comprehensive workplan shall provide for the
implementation of the required informational programs
required in WAC 296—62-3080.

(vi) The comprehensive workplan shall provide for the
implementation of the medical surveillance program de-
scribed in WAC 296-62-3050.

(d) Site—specific safety and health plan chapter. The
site safety and health plan, which is part of the overall
safety and health program shall be available on the site
for inspection by employees, their designated representa-
tives, and WISHA personnel, shall address the safety
and health hazards of each phase of site operation; and
include the requirements and procedures for employee
protection.

(i) The site safety and health plan, as a minimum,
shall address the following:

(A) Names of key personnel and alternates responsi-
ble for site safety and health, including a site safety and
health supervisor.

(B) A safety and health risk or hazard analysis for
each site task and operation found in the workplan.

(C) Employee training assignments to assure compli-
ance with WAC 296-62-3040.

(D) Personal protective equipment to be used by em-
ployees for each of the site tasks and operations being
conducted as required by the personal protective equip-
ment program in WAC 296-62-3060.

(E) Medical surveillance requirements in accordance
with the program in WAC 296-62-3050.

(F) Frequency and types of air monitoring, personnel
monitoring, and environmental sampling techniques and
instrumentation to be used including methods of mainte-
nance and calibration of monitoring and sampling
equipment to be used.

(G) Site control measures in accordance with the site
control program required in WAC 296-62-3030.

(H) Decontamination procedures in accordance with
WAC 296—62-3100.

(I) An emergency response plan meeting the require-
ments of WAC 296—62-3110 for safe and effective re-
sponses to emergencies, including the necessary PPE and
other equipment.

(J) Confined space entry procedures.

(ii) Preentry briefings shall be held prior to initiating
any site activity and at such other times as necessary to
ensure that employees are apprised of the site safety and
health plan and that this plan is being followed.

(iii) Inspections shall be conducted by the site safety
and health supervisor or, in the absence of that individ-
ual, another individual acting on behalf of the employer
as necessary to determine the effectiveness of the site

[6]
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safety and health plan. Any deficiencies in the effective-
ness of the site safety and health plan shall be corrected
by the employer.

(iv) When major spills may be anticipated due to the
type of work involved, a spill containment program
meeting the requirements of WAC 296~-62—3080.

(2) Site excavation. Site excavations created during
initial site preparation or during hazardous waste opera-
tions shall be shored or sloped as appropriate to prevent
accidental collapse in accordance with WAC 296-155-
650 through 296-155-66505.

(3) Contractors and subcontractors.

(a) An employer who retains contractor or subcon-
tractor services for work in hazardous waste operations
shall inform those contractors, subcontractors, or their
representatives of any potential fire, explosion, health,
safety, or other hazards of the hazardous waste opera-
tion that have been identified by the employer including
the employer's information program.

(b) The safety and health program required in this
section shall be made available to any subcontractor or
its representative who will be involved with the hazard-
ous waste operation and employees, their designated
representatives, and WISHA personnel.

NEW SECTION

WAC 296-62-3020 SITE CHARACTERIZA-
TION AND ANALYSIS. Hazardous waste sites shall
be evaluated in accordance with this section to identify
specific site hazards and to determine the appropriate
safety and health control procedures needed to protect
employees from the identified hazards.

(1) A preliminary evaluation of a site's characteristics
shall be performed prior to site entry by a trained person
to aid in the selection of appropriate employee protection
methods prior to site entry. Immediately after initial site
entry, a more detailed evaluation of the site's specific
characteristics shall be performed by a qualified person
in order to further identify existing site hazards and to
further aid in the selection of the appropriate engineer-
ing controls and personal protective equipment for the
tasks to be performed.

(2) All suspected conditions that may pose inhalation
or skin absorption hazards that are immediately danger-
ous to life or health (IDLH) or other conditions that
may cause death or serious harm shall be identified dur-
ing the preliminary survey and evaluated during the de-
tailed survey. Examples of such hazards include, but are
not limited to, confined space entry, potentially explosive
or flammable situations, visible vapor clouds, or areas
where biological indicators such as dead animals or veg-
etation are located.

(3) The following information to the extent available
shall be obtained by the employer prior to allowing em-
ployees to enter a site:

(a) Location and approximate size of the site.

(b) Description of the response activity and/or the job
task to be performed.

(c) Duration of the planned employee activity.

(d) Site topography.

(e) Site accessibility by air and roads.

(f) Pathways for hazardous substance dispersion.
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(g) Present status and capabilities of emergency re-
sponse teams that would provide assistance to on-site
employees at the time of an emergency.

(h) Hazardous substances and health hazards involved
or expected at the site and their chemical and physical
properties.

(4) Personal protective equipment (PPE) shall be pro-
vided and used during initial site entry in accordance
with the following requirements:

(a) Based upon the results of the preliminary site
evaluation, an ensemble of PPE shall be selected and
used during initial site entry which will provide protec-
tion to a level of exposure below established permissible
exposure limits for known or suspected hazardous sub-
stances and health hazards and which will provide pro-
tection against other known and suspected hazards iden-
tified during the preliminary site evaluation.

(b) During initial site entry an escape self-contained
breathing apparatus of at least five minutes' duration
shall be carried by employees or kept available at their
immediate work station if positive—pressure self-con-
tained breathing apparatus is not used as part of the en-
try ensemble.

(c) If the preliminary site evaluation does not produce
sufficient information to identify the hazards or suspect-
ed hazards of the site an ensemble of Level B PPE shall
be provided as minimum protection and direct reading
instruments shall be used as appropriate for identifying
IDLH conditions. (See WAC 296-62-3170 — Appendix
B for guidelines on Level B protective equipment.)

(d) Once the hazards of the site have been positively
identified, the appropriate PPE shall be selected and
used in accordance with WAC 296-62-3060.

(5) The following monitoring shall be conducted dur-
ing initial site entry when the site evaluation produces
information that shows the potential for ionizing radia-
tion or IDLH conditions, or when the site information is
not sufficient to rule out these possible conditions:

(a) Monitoring for hazardous levels of .ionizing
radiation.

(b) Monitoring the air with appropriate test equip-
ment for IDLH and other conditions that may cause
death or serious harm (combustible or explosive atmos-
pheres, oxygen deficiency, toxic substances).

(c) Visually observing for signs of actual or potential
IDLH or other dangerous conditions.

(6) Once the presence and concentrations of specific
hazardous substances and health hazards have been es-
tablished, the risks associated with these substances shall
be identified. Employees who will be working on the site
shall be informed of any risks that have been identified.
In situations covered by WAC 296—62-054 through
296—62-05425, training required by that standard need
not be duplicated.

Note: Risks to consider include, but are not limited to:

Exposures exceeding the appropriate threshold limit values (TLVs),
permissible exposure limits (PELs), or recommended exposure limits
(REL:).

IDLH concentrations.

Potential skin absorption and irritation sources.

Potential eye irritation sources.

Explosion sensitivity and flammability ranges.
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(7) Any information concerning the chemical, physi-
cal, and toxicologic properties of each substance known
or expected to be present on site that is available to the
employer and relevant to the duties an employee is ex-
pected to perform shall be made available to all employ-
ees prior to the commencement of their work activities.

(8) An ongoing air monitoring program in accordance -
with WAC 296-62-3070 shall be implemented after site
characterization has determined the site is safe for the
start-up of operations.

NEW SECTION

WAC 296-62-3030 SITE CONTROL. Appropri-
ate site control procedures shall be implemented before
clean—-up work begins to control employee exposure to
hazardous substances.

(1) A site control program for protecting employees
which is part of the employer's safety and health pro-
gram required in WAC 296—62-3010 shall be developed
during the planning stages of a hazardous waste opera-
tion clean-up and modified as necessary as new infor-
mation becomes available.

(2) The site control program shall, as a minimum, in-
clude: A site map, site work zones, the use of a "buddy
system," site communications, the standard operating
procedures or safe work practices, and identification of
nearest medical assistance.

NEW SECTION

WAC 296-62-3040 TRAINING. (1) All employ-
ees (such as but not limited to equipment operators and
general laborers) exposed to hazardous substances,
health hazards, or safety hazards shall be thoroughly
trained in the following:

(a) Names of personnel and alternates responsible for
site safety and health;

(b) Safety, health, and other hazards present on the
site;

(c) Use of PPE;

(d) Work practices by which the employee can mini-
mize risks from hazards;,

(e) Safe use of engineering controls and equipment on
the site;

(f) Medical surveillance requirements including rec-
ognition of symptoms and signs which might indicate
overexposure to hazards, and

(g) The site safety and health plan set forth in WAC
296-62-3010 (1)(d).

(2) All employees shall at the time of job assignment
receive a minimum of forty hours of initial instruction
off the site, and a minimum of three days of actual field
experience under the direct supervision of a trained, ex-
perienced supervisor. Workers who may be exposed to
unique or special hazards shall be provided additional
training. The level of training provided shall be consis-
tent with the employee's job function and
responsibilities.

(3) On-site management and supervisors directly re-
sponsible for or who supervise employees engaged in
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hazardous waste operations shall receive training as pro-
vided in subsections (1) and (2) of this section and at
least eight additional hours of specialized training at the
time of job assignment on such topics as, but not limited
to, the employer's safety and heaith program and the
associated employee training program, personal protec-
tive equipment program, spill containment program, and
health hazard monitoring techniques.

(4) Trainers shall be qualified to instruct employees
about the subject matter that is being presented in
training.

Note: Trainers can show their qualifications by having the knowledge

or training equivalent to a level of training higher than the
level they are presenting. This may be shown by academic de-
grees, training courses completed and/or work experience.

(5) Employees shall not be permitted to participate in
field activities until they have been trained to a level re-
quired by their job function and responsibility.

(6) Employees and supervisors that have received and
successfully completed the training and field experience
specified in subsections (1), (2), and (3) of this section
shall be certified by their instructor as having completed
the necessary training. Any person who has not been so
certified nor meets the requirements of subsection (9) of
this section shall be prohibited from engaging in haz-
ardous waste operations.

(7) .Employees who are engaged in responding to haz-
ardous emergency situations at hazardous waste clean—
up sites that may expose them to hazardous substances
shall be trained in how to respond to expected
emergencies.

(8) Employees specified in subsection (1) of this sec-
tion and managers specified in subsection (3) of this
section shall receive eight hours of refresher training an-
nually on the items specified in subsection (1) of this
section and other relevant topics.

(9) Employers who can show that an employee's work
experience and/or training has resulted in initial training
equivalent to that training required in subsections (1),
(2), and (3) of this section shall not be required to pro-
vide the initial training requirements of those sections.
Equivalent training includes the training that existing
employees might have already received from actual site
experience.

NEW SECTION

WAC 296-62-3050 MEDICAL SURVEIL-
LANCE. Medical surveillance shall be provided in ac-
cordance with this section for employees exposed or po-
tentially exposed to hazardous substances or health haz-
ards or who wear respirators.

(1) Employees covered. A medical surveillance pro-
gram which is part of the employer's safety and health
program required in WAC 296—62-3010 shall be insti-
tuted by the employer for the following employees:

(a) All employees who are or may be exposed to haz-
ardous substances or health hazards at or above the es-
tablished exposure levels for these substances, without
regard to the use of respirators, for thirty days or more a
year,
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(b) All employees who wear a respirator for thirty
days or more a year, and ‘

(c) All employees who are injured due to overexposure
from an emergency incident involving hazardous sub-
stances or health hazards.

(2) Frequency of medical examinations and consulta-
tions. Medical examinations and consultations shall be
made available by the employer to each employee cov-
ered under subsection (1) of this section on the following
schedules:

(a) Prior to assignment or for employees covered on
the effective date of this standard as specified in WAC
296-62-3150.

(b) At least once every twelve months for each em-
ployee covered.

-(c) At termination of employment or reassignment to
an area where the employee would not be covered if the
employee has not had an examination within the last six
months.

(d) As soon as possible upon notification by an em-
ployee that the employee has developed signs or symp-
toms indicating possible overexposure to hazardous sub-
stances or health hazards or that the employee has been
exposed above the established exposure levels in an
emergency situation.

(e) At more frequent times, if the examining physi-
cian determines that an increased frequency of examina-
tion is medically necessary. For employees covered under
subsection (1)(c) of this section and for all employees
who may have been exposed during an emergency inci-
dent to hazardous substances at concentrations above the
established exposure levels without the necessary per-
sonal protective equipment being used:

(i) As soon as possible following the emergency
incident,

(ii) Additional times, if the examining physician de-
termines that follow—up examinations or consultations
are medically necessary.

(3) Content of medical
consultations.

(a) Medical examinations required by subsection (2)
of this section shall include a medical and work history
(or updated history if one is in the employee's file) with
special emphasis on symptoms related to the handling of
hazardous substances and health hazards, and to fitness
for duty including the ability to wear any required PPE
under conditions (i.e., temperature extremes) that may
be expected at the worksite.

(b) The content of medical examinations or consulta-
tions made available to employees pursuant to this sec-
tion shall be determined by the examining physician.

(4) Examination by a physician and costs. All medical
examinations and procedures shall be performed by or
under the supervision of a licensed physician; and shall
be provided without cost to the employee, without loss of
pay, and at a reasonable time and place.

(5) Information provided to the physician. The em-
ployer shall provide one copy of this standard and its
appendices to the examining physician, and in addition
the following for each employee:.

(a) A description of the employee's duties as they re-
late to the employee's exposures;

examinations and
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(b) The employee's exposure levels or anticipated ex-
posure levels;

(c) A description of any personal protective equipment
used or to be used,

(d) Information from previous medical examinations
of the employee which is not readily available to the ex-
amining physician; and

(e) Information required in WAC 296-62-071
through 296-62—07121.

(6) Physician's written opinion.

(a) The employer shall obtain and furnish the em-
ployee with a copy of a written opinion from the exam-
ining physician containing the following:

(i) The results of the medical examination and tests if
requected by the employee.

(ii) The physician's opinion as to whether the employ-
ee has any detected medical conditions which would
place the employee at increased risk of material impair-
ment of the employee's health from work in hazardous
waste operations or emergency response or from respira-
tors used as required in WAC 29662071 through 296
62-07121.

(iii) The physician's recommended limitations upon
the employees assigned work.

(iv) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions which require further
examination or treatment.

(b) The written opinion obtained by the employer
shall not reveal specific findings or diagnoses unrelated
to occupational exposure.

(7) Recordkeeping.

(a) An accurate record of the medical surveillance re-
quired by this section shall be retained. This record shall
be retained for the period specified and meet the criteria
of Part B of this chapter.

(b) The record required in (a) of this subsection shall
include at least the following information:

(i) The name and Social Security number of the
employee,

(ii) Physicians' written opinions, recommended limita-
tions, and results of examinations and tests;

(iii) Any employee medical complaints related to ex-
posure to hazardous substances;

(iv) A copy of the information provided to the exam-
ining physician by the employer, with the exception of
the standard and its appendices.

NEW SECTION

WAC 296-62-3060 ENGINEERING CON-
TROLS, WORK PRACTICES, AND PERSONAL
PROTECTIVE EQUIPMENT FOR EMPLOYEE
PROTECTION. (1) Engineering controls, work practic-
es, PPE, or a combination of these shall be implemented
in accordance with this section to protect employees
from exposure to hazardous substances and health
hazards.

(a) Engineering controls, work practices, and PPE for
substances regulated in this chapter shall be instituted to
reduce and maintain employee exposure to or below the
permissible exposure limits of substances regulated by
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this chapter, except to the extent that such controls and
practices are not feasible.

Note: Engineering controls which may be feasible include the use of

pressurized cabs or control booths on equipment, and/or the
use of remotely operated material handling equipment. Work
practices which may be feasible are removing all nonessential
employees from potential exposure during opening of drums,
wetting down dusty operations, and locating employees upwind
of possible hazards.

(b) Whenever engineering controls and work practices
are not feasible, PPE shall be used to reduce and main-
tain exposures to or below the permissible exposure lim-
its or dose limits for substances regulated by this
chapter.

(c) The employer shall not implement a schedule of
employee rotation as a means of compliance with per-
missible dose limits except when there is no other feasi-
ble way of complying with the airborne or dermal dose
limits for ionizing radiation.

(2) Engineering controls, work practices, and personal
protective equipment for substances not regulated in this
chapter. An appropriate combination of engineering
controls, work practices, and personal protective equip-
ment shall be established to reduce and maintain em-
ployee exposure to or below appropriate exposure levels
for hazardous substances and health hazards not regu-
lated by this chapter taking into account the established
exposure levels.

(3) Personal protective equipment selection.

(a) Personal protective equipment (PPE) shall be se-
lected and used which will protect employees from the
hazards and potential hazards they are likely to encoun-
ter as identified during the site characterization and
analysis.

(b) Personal protective equipment selection shall be
based on an evaluation of the performance characteris-
tics of the PPE relative to the requirements and limita-
tions of the site, the task—specific conditions and dura-
tion, and the hazards and potential hazards identified at
the site.

(c) Positive pressure self-contained breathing appara-
tus, or positive pressure air-line respirators equipped
with an escape air supply shall be used in IDLH
conditions.

(d) Totally—encapsulating chemical protective suits
(protection equivalent to Level A protection as specified
in Appendix B) shall be used in conditions where skin
absorption of a hazardous substance may result in an
IDLH situation.

(e) The level of protection provided by PPE selection
shall be increased when additional information or site
conditions show that increased protection is necessary to
reduce employee exposures below established permissible
exposure limits for hazardous substances and health
hazards. (See WAC 296-62-3170 — Appendix B for
guidance on selecting PPE ensembles.)

Note: The level of employee protection provided may be decreased
when additional information or site conditions show that de-
creased protection will not result in increased hazardous ex-

posures to employees.

() Personal protective equipment shall be selected
and used to meet the requirements of chapter 296-24
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WAC, Part A-1, and additional requirements specified
in this part.

(4) Totally—encapsulating chemical protective suits.

(a) Totally-encapsulating suit materials used for Lev-
el A protection shall protect employees from the partic-
ular hazards which are identified during site character-
ization and analysis.

(b) Totally—encapsulating suits shall be capable of
maintaining positive air pressure. (See WAC 296-62—
3160 - Appendix A.)

(¢) Totally-encapsulating suits shall be capable of
preventing inward test gas leakage of more than 0.5
percent. (See WAC 296-62-3160 — Appendix A.)

(5) Personal protective equipment (PPE) program. A
personal protective equipment program which is part of
the employer's safety and health program required in
WAC 296—62-3010 shall be established for hazardous
waste operations which shall be part of the site-specific
safety and health plan. The PPE program shall address
the following elements:

(a) Site hazards,

(b) PPE selection;

(c) PPE use;

(d) Work mission duration,

(e) PPE maintenance and storage;,

(f) PPE decontamination;

(g) PPE training and proper fitting,

(h) PPE donning and doffing procedures;

(i) PPE inspection;,

() PPE in—use monitoring,

(k) Evaluation of the effectiveness of the PPE pro-
gram; and

(1) Limitations during temperature extremes, and oth-
er appropriate medical considerations.

NEW SECTION

WAC 296-62-3070 MONITORING. Monitoring
shall be performed in accordance with this section to as-
sure proper selection of engineering controls, work prac-
tices, and personal protective equipment so that employ-
ees are not exposed to levels which exceed established
permissible exposure limits for hazardous substances.

(1) Air monitoring shall be used to identify and
quantify airborne levels of hazardous substances and
health hazards in order to determine the appropriate
level of employee protection needed on site.

(2) Upon initial entry, representative air monitoring
shall be conducted to identify any IDLH condition, ex-
posure over established exposure levels, exposure over a
radioactive material's dose limits, or other dangerous
condition, such as the presence of flammable atmos-
pheres or oxygen—deficient environments.

(3) Periodic monitoring shall be conducted when the
possibility of an IDLH condition or flammable atmos-
phere has developed or when there is indication that ex-
posures may have risen since prior monitoring. Situa-
tions where it shall be considered whether the possibility
that exposures have risen are when:

(a) Work begins on a different portion of the site.

(b) Contaminants other than those previously identi-
fied are being handled.
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(c) A different type of operation is initiated (e.g.,
drum opening as opposed to exploratory well drilling).

(d) Employees are handling leaking drums or con-
tainers or working in areas with obvious liquid contami-
nation (e.g., a spill or lagoon).

(e) A sufficient reasonable interval has passed so that
exposures may have significantly increased.

(4) After hazardous waste cleanup operations com-
mence, the employer shall monitor those employees like-
ly to have the highest exposures to those hazardous sub-
stances and health hazards likely to be present above es-
tablished permissible exposure limits by using personal
sampling frequently enough to characterize employee
exposures. The employer may utilize a representative
sampling approach by documenting that the employees
and chemicals chosen for monitoring are based on the
criteria stated in subsection (1) of this section.

Note: It is not required to monitor employees engaged in site charac-

terization operations covered by WAC 296—62-3020.

NEW SECTION

WAC 296-62-3080 INFORMATIONAL PRO-
GRAMS. Employers shall develop and implement a
program which is part of the employer's safety and
health program required in WAC 296-62-3010
(1)(d)(iii) to inform employees, contractors, and sub-
contractors (or their representative) actually engaged in
hazardous waste operations of the nature, level, and de-
gree of exposure likely as a result of participation in
such hazardous waste operations. Employees, contrac-
tors, and subcontractors working outside of the opera-
tions part of a site are not covered by this standard.

NEW SECTION

WAC 296-62-3090 HANDLING DRUMS AND
CONTAINERS. Hazardous substances and contamina-
ted soils, liquids, and other residues shall be handled,
transported, labeled, and disposed of in accordance with
this section.

(1) General.

(2) Drums and containers used during the clean—up
shall meet the appropriate DOT, OSHA, and EPA reg-
ulations for the wastes that they contain.

(b) When practical, drums and containers shall be in-
spected and their integrity shall be assured prior to being
moved. Drums or containers that cannot be inspected
before being moved because of storage conditions (i.e.,
buried beneath the earth, stacked behind other drums,
stacked several tiers high in a pile, etc.) shall be moved
to an accessible location and inspected prior to further
handling.

(c) Unlabeled drums and containers shall be consid-
ered to contain hazardous substances and handled ac-
cordingly until the contents are positively identified and
labeled.

(d) Site operations shall be organized to minimize the
amount of drum or container movement.

(e) Prior to movement of drums or containers, all em-
ployees exposed to the transfer operation shall be warned
of the potential hazards associated with the contents of
the drums or containers.
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(P) United States Department of Transportation spec-
ified salvage drums or containers and suitable quantities
of proper absorbent shall be kept available and used in
areas where spills, leaks, or ruptures may occur.

(g) Where major spills may occur, a spill containment
program, which is part of the employers safety and
health program required in WAC 296—62-3010, shall be
implemented to contain and isolate the entire volume of
the hazardous substance being transferred.

(h) Drums and containers that cannot be moved with-
out rupture, leakage, or spillage shall be emptied into a
sound container using a device classified for the material
being transferred.

(i) A ground-penetrating system or other type of de-
tection system or device shall be used to estimate the lo-
cation and depth of drums or containers.

(i) Soil or covering material shall be removed with
caution to prevent drum or container rupture.

(k) Fire extinguishing equipment meeting the require-
ments of Part G of chapter 296-24 WAC shall be on
hand and ready for use to control incipient fires.

(2) Opening drums and containers. The following
procedures shall be followed in areas where drums or
containers are being opened:

(a) Where an airline respirator system is used, con-
nections to the bank of air cylinders shall be protected
from contamination and the entire system shall be pro-
tected from physical damage.

(b) Employees not actually involved in opening drums
or containers shall be kept a safe distance from the
drums or containers being opened.

(c) If employees must work near or adjacent to drums
or containers being opened, a suitable shield that does
not interfere with the work operation shall be placed be-
tween the employee and the drums or containers being
opened to protect the employee in case of accidental
explosion.

(d) Controls for drum or container opening equip-
ment, monitoring equipment, and fire suppression equip-
ment shall be located behind the explosion-resistant
barrier.

(¢) When there is a reasonable possibility of flamma-
ble atmospheres being present, material handling equip-
ment and hand tools shall be of the type to prevent
sources of ignition.

(f) Drums and containers shall be opened in such a
manner that excess interior pressure will be safely re-
lieved. If pressure cannot be relieved from a remote lo-
cation, appropriate shielding shall be placed between the
employee and the drums or containers to reduce the risk
of employee injury.

(g) Employees shall not stand upon or work from
drums or containers.

(3) Material handling equipment. Electrical material
handling equipment used to transfer drums and contain-
ers shall be selected, positioned, and operated to mini-
mize sources of ignition related to the equipment from
igniting vapors released from ruptured drums or
containers.

(4) Radioactive wastes. Drums and containers con-
taining radioactive wastes shall not be handled until
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such time as their hazard to employees is properly
assessed.

(5) Shock-sensitive wastes.

Caution: Shipping of shock—sensitive wastes may be
prohibited under United States Department of Trans-
portation regulations. Employers and their shippers
should refer to WAC 480-12-195.

As a minimum, the following special precautions shall
be taken when drums and containers containing or sus-
pected of containing shock-sensitive wastes are handled:

(a) All nonessential employees shall be evacuated
from the area of transfer.

(b) Material handling equipment shall be provided
with explosive containment devices or protective shields
to protect equipment operators from exploding
containers.

(¢) An employee alarm system capable of being per-
ceived above surrounding light and noise conditions shall
be used to signal the commencement and completion of
explosive waste handling activities.

(d) Continuous communications (i.e., portable radios,
hand signals, telephones, as appropriate) shall be main-
tained between the employee—in—charge of the immedi-
ate handling area and the site safety and health supervi-
sor or command post until such time as the handling op-
eration is completed. Communication equipment or
methods that could cause shock—sensitive materials to
explode shall not be used.

(¢e) Drums and containers under pressure, as evi-
denced by bulging or swelling, shall not be moved until
such time as the cause for excess pressure is determined
and appropriate containment procedures have been im-
plemented to protect employees from explosive relief of
the drum.

(f) Drums and containers containing packaged labo-
ratory wastes shall be considered to contain shock—sen-
sitive or explosive materials until they have been
characterized.

(6) Laboratory waste packs. In addition to the re-
quirements of subsection (4) of this section, the follow-
ing precautions shall be taken, as a minimum, in han-
dling laboratory waste packs (lab packs):

(a) Lab packs shall be opened only when necessary
and then only by an individual knowledgeable in the in-
spection, classification, and segregation of the containers
within the pack according to the hazards of the wastes.

(b) If crystalline material is noted on any container,
the contents shall be handled as a shock—sensitive waste
until the contents are identified.

(7) Sampling drums and containers. Sampling of con-
tainers and drums shall be done in accordance with a
sampling procedure which is part of the site safety and
health plan developed for and available to employees and
others at the specific worksite.

(8) Shipping and transport.

(a) Drums and containers shall be identified and clas-
sified prior to packaging for shipment.

(b) Drum or container staging areas shall be kept to
the minimum number necessary to identify and classify
materials safely and prepare them for transport.

(c) Staging areas shall be provided with adequate ac-
cess and egress routes.
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(d) Bulking of hazardous wastes shall be permitted
only after a thorough characterization of the materials
has been completed.

(9) Tank and vault procedures.

(a) Tanks and vaults containing hazardous substances
shall be handled in a manner similar to that for drums
and containers, taking into consideration the size of the
tank or vault.

(b) Appropriate tank or vault entry procedures meet-
ing WAC 296-62-14503 shall be followed whenever
employees must enter a tank or vault.

NEW SECTION

WAC 296-62-3100 DECONTAMINATION. Pro-
cedures for all phases of decontamination shall be devel-
oped and implemented in accordance with this section.

(1) A decontamination procedure shall be developed,
communicated to employees and implemented before
any employees or equipment may enter areas on site
where potential for exposure to hazardous substances
exists.

(2) Standard operating procedures shall be developed
to minimize employee contact with hazardous substances
or with equipment that has contacted hazardous
substances. )

(3) Decontamination shall be performed in geographi-
cal areas that will minimize the exposure of uncontami-
nated employees or equipment to contaminated employ-
ees or equipment.

(4) All employees leaving a contaminated area shall
be appropriately decontaminated, all clothing and equip-
ment leaving a contaminated area shall be appropriately
disposed of or decontaminated.

(5) Decontamination procedures shall be monitored
by the site safety and health supervisor to determine
their effectiveness. When such procedures are found to
be ineffective, appropriate steps shall be taken to correct
any deficiencies.

(6) All equipment and solvents used for decontamina-
tion shall be decontaminated or disposed of properly.

(7) Protective clothing and equipment shall be decon-
taminated, cleaned, laundered, maintained, or replaced
as needed to maintain their effectiveness.

(8) Employees whose nonimpermeable clothing be-
comes wetted with hazardous substances shall immedi-
ately remove that clothing and proceed to shower. The
clothing shall be disposed of or decontaminated before it
is removed from the work zone.

(9) Unauthorized employees shall not remove protec-
tive clothing or equipment from change rooms.

(10) Commercial laundries or cleaning establishments
that decontaminate protective clothing or equipment
shall be informed of the potentially harmful effects of
exposures to hazardous substances.

(11) Where the decontamination procedure indicates
a need for showers and change rooms outside of a con-
taminated area, they shall be provided and meet the re-
quirements of Part B—1 of chapter 296-24 WAC. If
temperature conditions prevent the effective use of wa-
ter, then other effective means for cleansing shall be
provided and used.
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NEW SECTION

WAC 296-62-3110 EMERGENCY RESPONSE.
Emergency response at hazardous waste operation inci-
dents shall be conducted in accordance with this section.

(1) General.

(a) An emergency response plan shall be developed
and implemented by all employers within the scope of
this section to handle anticipated emergencies prior to
the commencement of hazardous waste operations. The
plan shall be in writing and available for inspection and
copying by employees, their representatives, and
WISHA personnel. Employers who will evacuate their
employees from the workplace when an emergency oc-
curs and who do not permit any of their employees to
respond to assist in handling the emergency are exempt
from the requirements of this section if they provide an
emergency action plan complying with WAC 296-24—
567(1).

(b) Elements of an emergency response plan. The em-
ployer shall develop an emergency response plan for
emergencies which shall address as a minimum, the
following:

(i) Preemergency planning.

(ii) Personnel roles, lines of authority, training, and
communication. ‘

(iii) Emergency recognition and prevention.

(iv) Safe distances and places of refuge.

(v) Site security and control.

(vi) Evacuation routes and procedures.

(vii) Decontamination.

(viii) Emergency medical treatment and first aid.

(ix) Emergency alerting and response procedures.

(x) Critique of response and follow-up.

(xi) PPE and emergency equipment.

(2) Emergency response at hazardous waste clean—up
sites.

(a) Training. Training for emergency response em-
ployees at clean—up operations shall be conducted in ac-
cordance with WAC 296—62-3040.

(b) Employers who can show that an employee's work
experience and/or training has resulted in training
equivalent to that training required in (a) of this subsec-
tion, shall not be required to provide the initial training
requirements of (a) of this subsection. Equivalent train-
ing includes the training that existing employees might
have already received from actual site work experience.

(c) Procedures for handling site emergency incidents.

(i) In addition to the elements for the emergency re-
sponse plan required in subsection (1)(b) of this section,
the following elements shall be included for emergency
response plans:

(A) Site topography, layout, and prevailing weather
conditions.

(B) Procedures for reporting incidents to local, state,
and federal governmental agencies.

(ii) The emergency response plan shall be a separate
section of the site safety and health plan.

(iif) The emergency response plan shall be compatible
and integrated with the disaster, fire and/or emergency
response plans of local, state, and federal agencies.
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(iv) The emergency response plan shall be rehearsed
regularly as part of the overall training program for site
operations.

(v) The site emergency response plan shall be re-
viewed periodically and, as necessary, be amended to
keep it current with new or changing site conditions or
information.

(vi) An employee alarm system shall be installed in
accordance with WAC 296-24-631 through 296-24—
63199 to notify employees of an on-site emergency situ-
ation, to stop work activities if necessary, to lower back-
ground noise in order to speed communication, and to
begin emergency procedures.

(vii) Based upon the information available at the time
of the emergency, the employer shall evaluate the inci-
dent and the site response capabilities and proceed with
the appropriate steps to implement the on-site emergen-
¢y response plan.

(3) Emergency response at sites other than hazardous
waste clean—up sites.

(a) Training. Employers shall provide the training
specified by this section for those employees for whom
there exists the reasonable possibility of responding to
emergencies at sites other than hazardous waste clean—
up sites.

(i) Emergency response organizations or teams. Em-
ployees on emergency response organizations or teams
such as fire brigades, fire departments, plant emergency
organizations, hazardous materials teams, spill response
teams, and similar groups with responsibility for emer-
gency response shall be trained to a level of competence
to protect themselves and other employees in the recog-
nition of health and safety hazards, methods to minimize
the risk from safety and health hazards, safe use of con-
trol equipment, selection and use of appropriate personal
protective equipment, safe operating procedures to be
used at the incident scene, techniques of coordination
with other employees to minimize risks, appropriate re-
sponse to over exposure from health hazards or injury to
themselves and other employees, and recognition of sub-
sequent symptoms which may result from over
exposures.

(A) Competency may be demonstrated by twenty—
four hours of training annually in those areas with
training sessions at least monthly or by demonstrations
by the employee of competency in those areas at least
quarterly.

(B) A certification shall be made of the training or
competency and if certification of competency is made,
the employer shall keep a record of the methodology
used to demonstrate competency.

(C) An employer of employees for whom the reason-
able possibility of responding to emergencies at other
than hazardous waste clean—up sites exists need not train
all such employees to the degree specified in (a)(i)(A) of
this subsection if the employer divides the work force
such that sufficient employees who have responsibility to
control the emergency have the training specified in this
section and other employees who may first respond to
the incident have sufficient awareness training to recog-
nize that an emergency response situation exists and are
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instructed in that case to summon the employees who
are fully trained and not attempt control activities for
which they are not trained.

(D) An employer of employees for whom the reason-
able possibility exists of responding to emergencies at
other than hazardous waste clean—up sites need not train
such employees to the degree specified in (a)(i)(A) of
this subsection if:

(I) Arrangements have been made in advance for a
fully—trained emergency response team to respond in a
reasonable period; and

(II) Employees who may come to the incident first
have sufficient awareness training to recognize that an
emergency response situation exists and are instructed to
call the designated fully—trained emergency response
team for assistance.

(i) Specialist employees. Employees who, in the
course of their regular job duties, work with and are
trained in the hazards of specific materials covered by
this standard, and who will be called upon to provide
technical advice or assistance at a hazardous substance
release incident, are exempt from the monthly training
sessions required in (a)(i) of this subsection. They must,
pursuant to (a)(i) of this subsection, however, receive at
least twenty—four hours of training annually or demon-
strate competency in the area of their specialization.

(iii) Skilled support personnel. Personnel, not neces-
sarily an employers own employees, who are needed to
perform immediate emergency support work that cannot
reasonably be performed in a timely fashion by an em-
ployer's own employees, and who will be or may poten-
tially be exposed to the hazards at an emergency re-
sponse scene, are not required to have the twenty—four
hours of annual training or demonstrate the competency
required for the employer's regular employees. However,
the senior official cited in (b)(i) of this subsection shall
ensure that these personnel are given an initial briefing
at the site of emergency response prior to their partici-
pation in that response that shall include instruction in
the wearing of appropriate personal protective equip-
ment, what chemical hazards are involved, and what du-
ties are to be performed. All appropriate safety and
health precautions provided to the employer's own em-
ployers shall be used to assure the safety and health of
these personnel.

(b) Procedures for handling off-site emergency
response.

(i) The senior officer responding to an emergency at
other than hazardous waste clean—up sites involving a
hazardous substance or health hazard shall establish and
become the individual in charge of a site—specific inci-
dent command system (ICS). All emergency responders
and their communications shall be coordinated and con-
trolled through the individual in charge of the ICS as-
sisted by the senior official present for each employer.

Note: The "senior official" at an off-site emergency response is the
most senior official on the site who has the responsibility for
controlling the operations at the site. Initially it is the senior
officer on the first-due piece of responding emergency appara-
tus to arrive on the incident scene. As more senior officers ar-
rive (ie., fire chief, battalion chief, site coordinator, etc.) the
position is passed up the line of authority.
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(ii) The individual in charge of the ICS shall identify,
to the extent possible, all hazardous substances or con-
ditions present and shall address as appropriate site
analysis, use of engineering controls, maximum exposure
limits, hazardous substance handling procedures, and
use of any new technologies.

(iii) Based on the hazardous substances and/or condi-
tions present, the individual in charge of the ICS shall
implement appropriate emergency operations, and assure
that the personal protective equipment worn is appropri-
ate for the hazards to be encountered. However, person-
al protective equipment shall meet, at a minimum, the
criteria contained in WAC 296—24-58505 through 296—
24-58507 when worn while performing fire fighting op-
erations beyond the incipient stage.

(iv) Employees engaged in emergency response and
exposed to hazardous substances shall wear positive
pressure self—contained breathing apparatus while en-
gaged in emergency response until such time that the
individual in charge of the ICS determines through the
use of air monitoring that a decreased level of respirato-
ry protection will not result in hazardous exposures to
employees.

(v) The individual in charge of the ICS shall limit the
number of emergency response personnel at the emer-
gency site to those who are actively performing emer-
gency. operations. However, operations in hazardous ar-
eas shall be performed using the buddy system in groups
of two or more.

(vi) Back—up personnel shall stand by with equipment
ready to provide assistance or rescue. Qualified basic life
support personnel, as a minimum, shall also stand by
with medical equipment and transportation capability.

(vii) The individual in charge of the ICS shall desig-
nate a safety official, who is knowledgeable in the opera-
tions being implemented at the emergency response site,
with specific responsibility to identify and evaluate haz-
ards and to provide direction with respect to the safety
of operations for the emergency at hand.

(viii) When activities are judged by the safety official
to be an IDLH condition and/or to involve an imminent
danger condition, the safety officer shall have the au-
thority to alter, suspend, or terminate those activities.
The safety officer shall immediately inform the individu-
al in charge of the ICS of any actions taken to correct
these hazards at an emergency scene.

(ix) After emergency operations have terminated, the
individual in charge of the ICS shall implement appro-
priate decontamination procedures.

(x) When deemed necessary for meeting the tasks at
hand, approved self—contained compressed air breathing
apparatus may be used with approved cylinders from
other approved self-contained compressed air breathing
apparatus provided that such cylinders are of the same
capacity and pressure rating. All compressed air cylin-
ders used with self—contained breathing apparatus shall
meet United States Department of Transportation and
National Institute for Occupational Safety and Health
criteria.

(4) Hazardous materials teams (HAZMAT).
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(a) Employees who are members of the HAZMAT
team shall be given training in accordance with subsec-
tion (3) of this section that includes the care and use of
chemical protective clothing and procedures to be fol-
lowed when working on leaking drums, containers, tanks,
or bulk transport vehicles.

(b) Members of HAZMAT teams shall receive a base
line physical exam and have medical surveillance meet-
ing the requirements of WAC 296-62-3050.

(c) Chemical personal protective clothing and equip-
ment to be used by HAZMAT team members shall meet
the requirements of WAC 296-62-3060.

(5) Post—emergency response operations. Upon com-
pletion of the emergency response, if it is determined
that it is necessary to remove hazardous substances,
health hazards and materials contaminated with them
(such as contaminated soil or other elements of the nat-
ural environment) from the site of the incident the em-
ployer conducting the clean—up shall comply with one of
the following:

(a) Meet all the requirements of WAC 296-62-30]0
through 296-62-3130.

(b) Where the clean-up is done on plant property us-
ing plant or workplace employees, such employees shall
have completed the training requirements of the follow-
ing: WAC 296-24-567, 296-24-07109(6), 296-62-
05415(2), and other appropriate safety and health train-
ing made necessary by the tasks that they are expected
to be performed. All equipment to be used in the per-
formance of the clean—up work shall be in serviceable
condition and shall have been inspected prior to use.

NEW SECTION

WAC 296-62-3120 ILLUMINATION. Areas ac-
cessible to employees shall be lighted in accordance with
the requirements of this section.

Work areas shall be lighted to not less than the mini-
mum illumination intensities listed in Table 1 while any
work is in progress:

TABLE 1 - 120.1 — MINIMUM ILLUMINATION
Intensities in Foot—Candles

Foot—candles Area or operation

5 General site area.

3 . Excavation and waste areas,
accessways, active storage areas,
loading piatforms, refueling, and field
maintenance areas.

S . Indoors: Warehouses, corridors, hall-
ways, and exitways.

S . Tunnels, shafts, and general under-

ground work areas;, exception: Mini-
mum of ten foot—candles is required
at tunnel and shaft heading during
drilling, mucking, and scaling. Bu-
reau of Mines approved cap lights
shall be acceptable for use in the
tunnel heading.
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Foot—candles Area or operation

10 ............ General shops (e.g., mechanical and
electrical equipment rooms, active
storerooms, barracks or living quart-
ers, locker or dressing rooms, dining
areas, and indoor toilets and work-
rooms).

30 ............ First aid stations, infirmaries, and
offices.

NEW SECTION

WAC 296-62-3130 SANITATION AT TEM-
PORARY WORKPLACES. Facilities for employee
sanitation shall be provided in accordance with this
section.

(1) Potable water.

(a) An adequate supply of potable water shall be pro-
vided on the site.

(b) Portable containers used to dispense drinking wa-
ter shall be capable of being tightly closed, and equipped
with a tap. Water shall not be dipped from containers.

(¢) Any container used to distribute drinking water
shall be clearly marked as to the nature of its contents
and not used for any other purpose.

(d) Where single service cups (to be used but once)
are supplied, both a sanitary container for the unused
cups and a receptacle for disposing of the used cups shall
be provided.

(2) Nonpotable water.

(a) Outlets for nonpotable water, such as water for
fire fighting purposes shall be identified to indicate
clearly that the water is unsafe and is not to be used for
drinking, washing, or cooking purposes.

(b) There shall be no cross—connection, open or po-
tential, between a system furnishing potable water and a
system furnishing nonpotable water.

(3) Toilet facilities.

(a) Toilets shall be provided for employees according
to Table 2.

TABLE 2 — TOILET FACILITIES

Number of
employees Minimum number of facilities
20 or fewer ... .. One.

More than 20,
fewer than 200 .. One toilet seat and one urinal per 40
employees.

One toilet seat and one urinal per 50

employees.

More than 200 . .

(b) Under temporary field conditions, provisions shall
be made to assure not less than one toilet facility is
available.
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(c) Hazardous waste sites, not provided with a sani-
tary sewer shall be provided with the following toilet fa-
cilities unless prohibited by local codes:

(i) Chemical toilets;

(ii) Recirculating toilets,

(iii) Combustion toilets; or

(iv) Flush toilets.

(d) The requirements of this section for sanitation fa-
cilities shall not apply to mobile crews having transpor-
tation readily available to nearby toilet facilities.

(e) Doors entering toilet facilities shall be provided
with entrance locks controlled from inside the facility.

(4) Food handling. All employees' food service facili-
ties and operations for employees shall meet the appli-
cable laws, ordinances, and regulations of the jurisdic-
tions in which they are located.

(5) Temporary sleeping quarters. When temporary
sleeping quarters are provided, they shall be heated,
ventilated, and lighted.

(6) Washing facilities. The employer shall provide ad-
equate washing facilities for employees engaged in oper-
ations where hazardous substances may be harmful to
employees. Such facilities shall be in near proximity to
the worksite, in areas where exposures are below estab-
lished permissible exposure limits and which are under
the controls of the employer, and shall be so equipped as
to enable employees to remove hazardous substances
from themselves.

(7) Showers and change rooms. When hazardous
waste clean—up or removal operations commence on a
site and the duration of the work will require six months
or greater time to complete, the employer shall provide
showers and change rooms for all employees exposed to
hazardous substances and health hazards involved in
hazardous waste clean—up or removal operations.

(a) Showers shall be provided and shall meet the re-
quirements of WAC 296-24-12009(3).

(b) Change rooms shall be provided and shall meet
the requirements of WAC 296-24-12011. Change
rooms shall consist of two separate change areas sepa-
rated by the shower area required in (a) of this subsec-
tion. One change area, with an exit leading off the
worksite, shall provide employees with a clean area
where they can remove, store, and put on street clothing.
The second area, with an exit to the worksite, shall pro-
vide employees with an area where they can put on, re-
move and store work clothing and personal protective
equipment.

(c) Showers and change rooms shall be located in ar-
eas where exposures are below the established permissi-
ble exposure limits. If this cannot be accomplished, then
a ventilation system shall be provided that will supply air
that is below the established permissible exposure limits.

(d) Employers shall assure that employees shower at
the end of their work shift and when leaving the haz-
ardous waste site.

NEW SECTION

WAC 296-62-3140 CERTAIN OPERATIONS
CONDUCTED UNDER THE RESOURCE CON-
SERVATION AND RECOVERY ACT OF 1976
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(RCRA). Employers conducting operations specified in
WAC 296-62-3060 (2)(c) shall:

(1) Develop and implement a written safety and
health program for employees involved in hazardous
waste operations which shall be available for inspection
by employees, their representatives and WISHA person-
nel. The program shall be designed to identify, evaluate
and control safety and health hazards in their facilities
for the purpose of employee protection, and provide for
emergency response meeting the requirements of WAC
296-62-3110 and it shall address as appropriate site
analysis, engineering controls, maximum exposure limits,
hazardous waste handling procedures and uses of new
technologies;

(2) Implement a hazard communication program as
part of the employer's safety and health program meet-
ing the requirements of WAC 296-62-054 through 296—
62-05427,

(3) Implement a medical surveillance program meet-
ing the requirements of WAC 296-62-3050;

(4) Develop and implement a decontamination proce-
dure in accordance with WAC 296-62-3100; and

(5) Develop and implement a training program, which
is part of the employer's safety and health program, for
employees involved with hazardous waste operations to
enable each employee to perform their assigned duties
and functions in a safe and healthful manner so as not to
endanger themselves or other employees. The initial
training shall be for twenty—four hours and refresher
training shall be for eight hours annually.

Employers who can show by an employee's previous
work experience and/or training that the employee has
had training equivalent to the initial training required by
this section, shall be considered as meeting the initial
training of this section as to that employee. Equivalent
training includes the training that existing employees
might have already received from actual site work expe-
rience. Employees who have received the initial training
required by this paragraph shall be given a written cer-
tificate attesting that they have successfully completed
the necessary training.

(6) New technology programs.

(a) The employer shall develop and implement proce-
dures for the introduction of effective new technologies
and equipment developed for the improved protection of
employees working with hazardous waste clean—up oper-
ations, and the same shall be implemented as part of the
site safety and health program to assure that employee
protection is being maintained.

(b) New technologies, equipment, or control measures
available to the industry, such as the use of foams or
other means to suppress the level of air contaminates
while excavating the site or for spill control, shall be
evaluated by employers or their representatives to deter-
mine their effectiveness before implementing their use on
a large scale for employee protection. Such evaluations
shall be made available to WISHA upon request.

NEW SECTION

WAC 296-62-3150 START-UP DATES. The en-
gineering controls, work practices, and personal protec-
tive equipment required by WAC 296—62-3060(1) are
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existing requirements of other WISHA standards and
continues to be required from the effective date of this
standard.

NEW SECTION

WAC 296-62-3152 APPENDICES TO PART P -
HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE.

Note:

The following appendices serve as nonmandatory guidelines to
assist employees and employers in complying with the appro-
priate requirements of this part. However, WAC 296-62-3170
— Appendix B is required in certain circumstances by WAC
296-62-3020 (4)(c) and 296~-62-3060 (3)(d) makes mandato-
ry in certain circumstances the use of Level A and Level B
personal protective equipment protection.

NEW SECTION

WAC 296-62-3160 APPENDIX A-—PERSONAL
PROTECTIVE EQUIPMENT TEST METHODS.
This appendix sets forth the nonmandatory examples of
tests which may be used to evaluate compliance with
WAC 296-62-3060. Other tests and other challenge
agents may be used to evaluate compliance.

(1) Totally-encapsulating chemical protective suit
pressure test.

(a) Scope.

(i) This practice measures the ability of a gas tight
totally—encapsulating chemical protective suit material,
seams, and closures to maintain a fixed positive pressure.
The results of this practice allow the gas tight integrity
of a total-encapsulating chemical protective suit to be
evaluated.

(i) Resistance of the suit materials to permeation,
penetration, and degradation by specific hazardous sub-
stances is not determined by this test method.

(b) Description of terms.

(i) " Totally—encapsulated chemical protective suit
(TECP suit)" means a full body garment which is con-
structed of protective clothing materials, covers the
wearer's torso, head, arms, and legs, may cover the
wearer's hands and feet with tightly attached gloves and
boots; completely encloses the wearer by itself or in
combination with the wearer's respiratory equipment,
gloves, and boots.

(ii) " Protective clothing material" means any material
or combination of materials used in an item of clothing
for the purpose of isolating parts of the body from direct
contact with a potentially hazardous liquid or gaseous
chemicals.

(iii) " Gas tight" means for the purpose of this practice
the limited flow of a gas under pressure from the inside
of a TECP suit to atmosphere at a prescribed pressure
and time interval.

(c¢) Summary of test method. The TECP suit is visu-
ally inspected and modified for the test. The test appa-
ratus is attached to the suit to permit inflation to the
pretest suit expansion pressure for removal of suit
wrinkles and creases. The pressure is lowered to the test
pressure and monitored for three minutes. If the pres-
sure drop is excessive, the TECP suit fails the test and is
removed from service. The test is repeated after leak Io-
cation and repair.
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(d) Required supplies.

(i) Source of compressed air.

(ii) Test apparatus for suit testing including a pres-
sure measurement device with a sensitivity of at least
1/4 inch water gauge.

(iii) Vent valve closure plugs or sealing tape.

(vi) Soapy water solution and soft brush.

(v) Stop watch or appropriate timing device.

(e) Safety precautions. Care shall be taken to provide
the correct pressure safety devices required for the
source of compressed air used.

(0 Test procedure. Prior to each test, the tester shall
perform a visual inspection of the suit. Check the suit
for seam integrity by visually examining the seams and
gently pulling on the seams. Ensure that all air supply
lines, fittings, visor, zippers, and valves are secure and
show no signs of deterioration.

(i) Seal off the vent valves along with any other nor-
mal inlet or exhaust points (such as umbilical air line
fittings or facepiece opening) with tape or other appro-
priate means (caps, plugs, fixture, etc.). Care should be
exercised in the sealing process not to damage any of the
sujt components.

(if) Close all closure assemblies.

(iii) Prepare the suit for inflation by providing an im-
provised connection point on the suit for connecting an
airline. Attach the pressure test apparatus to the suit to
permit suit inflation from a compressed air source
equipped with a pressure indicating regulator. The leak
tightness of the pressure test apparatus should be tested
before and after each test by closing off the end of the
tubing attached to the suit and assuring a pressure of
three inches water gauge for three minutes can be main-
tained. If a component is removed for the test, that
component shall be replaced and a second test conducted
with another component removed to permit a complete
test of the ensemble.

(iv) The pretest expansion pressure (A) and the suit
test pressure (B) shall be supplied by the suit manufac-
turer, but in no case shall they be less than A=3 inches
water gauge and B=2 inches water gauge. The ending
suit pressure (C) shall be no less than eighty percent of
the test pressure (B); i.e., the pressure drop shall not ex-
ceed twenty percent of the test pressure (B).

(v) Inflate the suit until the pressure inside is equal to
pressure "A", the pretest expansion suit pressure. Allow
at least one minute to fill out the wrinkles in the suit.
Release sufficient air to reduce the suit pressure to pres-
sure " B", the suit test pressure. Begin timing. At the end
of three minutes, record the suit pressure as pressure
"C", the ending suit pressure. The difference between
the suit test pressure and the ending suit test pressure
("B-C") shall be defined as the suit pressure drop.

(vi) If the suit pressure drop is more than twenty per-
cent of the suit test pressure " B" during the three min-
ute test period, the suit fails the test and shall be re-
moved from service.

(g) Retest procedure.

(i) If the suit fails the test check for leaks by inflating
the suit to pressure "A" and brushing or wiping the en-
tire suit (including seams, closures, lens gaskets, glove—
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to-sleeve joints, etc.) with a mild soap and water solu-
tion. Observe the suit for the formation of soap bubbles,
which is an indication of a leak. Repair all identified
leaks.

(ii) Retest the TECP suit as outlined in (f) of this
subsection.

(h) Report. Each TECP suit tested by this practice
shall have the following information recorded.

(i) Unique identification number identifying brand
name, date of purchase, material of construction, and
unique fit features, e.g., special breathing apparatus.

(ii) The actual values for test pressures "A", "B", and
"C" shall be recorded along with the specific observation
times. If the ending pressure ("C") is less than eighty
percent of the test pressure ("B") the suit shall be iden-
tified as failing the test. When possible, the specific leak
location shall be identified in the test records. Retest
pressure data shall be recorded as an additional test.

(iii) The source of the test apparatus used shall be
identified and the sensitivity of the pressure gauge shall
be recorded.

(iv) Records shall be kept for each pressure test even
if repairs are being made at the test location.

Caution. Visually inspect all parts of the suit to be
sure they are positioned correctly and secured tightly
before putting the suit back into service. Special care
should be taken to examine each exhaust valve to make
sure it is not blocked. Care should also be exercised to
assure that the inside and outside of the suit is com-
pletely dry before it is put into storage.

(2) Totally—-encapsulating chemical protective suit
qualitative leak test.

(a) Scope.

(i) This practice semiqualitatively tests gas tight to-
tally-encapsulating chemical protective suit integrity by
detecting inward leakage of ammonia vapor. Since no
modifications are made to the suit to carry out this test,
the results from this practice provide a realistic test for
the integrity of the entire suit.

(ii) Resistance of the suit materials to permeation,
penetration, and degradation is not determined by this
test method.

(b) Definition of terms.

(i) "Totally-encapsulated chemical protective suit
(TECP suit)" means a full body garment which is con-
structed of protective clothing materials; covers the
wearer's torso, head, arms, and legs, may cover the
wearer's hands and feet with tightly attached gloves and
boots; completely encloses the wearer by itself or in
combination with the wearer's respiratory equipment,
gloves, and boots.

(ii) " Protective clothing material" means any material
or combination of materials used in an item of clothing
for the purpose of isolating parts of the body from direct
contact with a potentially hazardous liquid or gaseous
chemicals.

(iii) "Gas tight" means for the purpose of this test
method the limited flow of a gas under pressure from the
inside of a TECP suit to atmosphere at a prescribed
pressure and time interval.

(iv) "Intrusion coefficient." A number expressing the
level of protection provided by a gas tight totally—



WSR 88-21-001

encapsulating chemical protective suit. The intrusion co-
efficient is calculated by dividing the test room challenge
agent concentration by the concentration of challenge
agent found inside the suit. The accuracy of the intru-
sion coefficient is dependent on the challenge agent
monitoring methods. The larger the intrusion coefficient,
the greater the protection provided by the TECP suit.

(¢) Summary of recommended practice. The volume
of concentrated aqueous ammonia solution (ammonia
hydroxide, NH, OH) required to generate the test at-
mosphere is determined using the directions outlined in
WAC 296—-62-3190 (2)(f)(i). The suit is donned by a
person wearing the appropriate respiratory equipment
(either a self-contained breathing apparatus or a sup-
plied air respirator) and worn inside the enclosed test
room. The concentrated aqueous ammonia solution is
taken by the suited individual into the test room and
poured into an open plastic pan. A two—minute evapora-
tion period is observed before the test room concentra-
tion is measured using a high range ammonia length of
stain detector tube. When the ammonia reaches a con-
centration of between 1000 and 1200 ppm, the suited
individual starts a standardized exercise protocol to
stress and flex the suit. After this protocol is completed
the test room concentration is measured again. The suit-
ed individual exits the test room and his stand—by person
measures the ammonia concentration inside the suit us-
ing a low range ammonia length of stain detector tube or
other more sensitive ammonia detector. A stand-by per-
son is required to observe the test individual during the
test procedure, aid the person in donning and doffing the
TECP suit and monitor the suit interior. The intrusion
coefficient of the suit can be calculated by dividing the
average test area concentration by the interior suit con-
centration. A colorimetric indicator strip of bromophenol
blue is placed on the inside of the suit facepiece lens so
that the suited individual is able to detect a color change
and know if the suit has a significant leak. If a color
change is observed the individual should leave the test
room immediately.

(d) Required supplies.

(i) A supply of concentrated ammonia (fifty—eight
percent ammonium hydroxide by weight).

(ii) A supply of bromophenol/blue indicating paper,
sensitive to 5—-10 ppm ammonia or greater over a two—
minute period of exposure [pH 3.0 (yellow) to pH 4.6
(blue)].

(iii) A supply of high range (0.5-10 volume percent)
and low range (5-700 ppm) detector tubes for ammonia
and the corresponding sampling pump. More sensitive
ammonia detectors can be substituted for the low range
detector tubes to improve the sensitivity of this practice.

(iv) A shallow plastic pan (PVC) at least 12":14":1"
and a half pint plastic container (PVC) with tightly
closing lid.

(v) A graduated cylinder or other volumetric measur-
ing device of at least fifty milliliters in volume with an
accuracy of at least +1 milliliters.

(e) Safety precautions.

(i) Concentrated aqueous ammonium hydroxide, NH,
OH is a corrosive volatile liquid requiring eye, skin, and
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respiratory protection. The person conducting the test
shall review the MSDS for aqueous ammonia.

(ii) Since the established permissible exposure limit
for ammonia is 50 ppm, only persons wearing a self-
contained breathing apparatus or a supplied air respira-
tor shall be in the chamber. Normally only the person
wearing the total-encapsulating suit will be inside the
chamber. A stand—-by person shall have a self-contained
breathing apparatus, or a supplied air respirator, avail-
able to enter the test area should the suited individual
need assistance.

(iii) A method to monitor the suited individual must
be used during this test. Visual contact is the simplest
but other methods using communication devices are
acceptable.

(iv) The test room shall be large enough to allow the
exercise protocol to be carried out and then to be venti-
lated to allow for easy exhaust of the ammonia test at-
mosphere after the test(s) are completed.

(v) Individuals shall be medically screened for the use
of respiratory protection and checked for allergies to
ammonia before participating in this test procedure.

(f) Test procedure.

(i) Measure the test area to the nearest foot and cal-
culate its volume in cubic feet. Multiply the test area
volume by 0.2 milliliters of concentrated aqueous am-
monia per cubic foot of test area volume to determine
the approximate volume of concentrated aqueous ammo-
nia required to generate 1000 ppm in the test area.

(A) Measure this volume from the supply of concen-
trated ammonia and place it into a closed plastic
container.

(B) Place the container, several high range ammonia
detector tubes and the pump in the clean test pan and
locate it near the test area entry door so that the suited
individual has easy access to these supplies.

(ii) In a noncontaminated atmosphere, open a
presealed ammonia indicator strip and fasten one end of
the strip to the inside of the suit face shield lens where it
can be seen by the wearer. Moisten the ‘indicator strip
with distilled water. Care shall be taken not to contami-
nate the detector part of the indicator paper by touching
it. A small piece of masking tape or equivalent should be
used to attach the indicator strip to the interior of the
suit face shield.

(iii) If problems are encountered with this method of
attachment the indicator strip can be attached to the
outside of the respirator facepiece being used during the
test.

(iv) Don the respiratory protective device normally
used with the suit, and then don the TECP suit to be
tested. Check to be sure all openings which are intended
to be sealed (zippers, gloves, etc.) are completely sealed.
Do Not, however, plug off any venting valves.

(v) Step into the enclosed test room such as a closet,
bathroom, or test booth, equipped with an exhaust fan.
No air should be exhausted from the chamber during
the test because this will dilute the ammonia challenge
concentrations.

(vi) Open the container with the premeasured volume
of concentrated aqueous ammonia within the enclosed
test room, and pour the liquid into the empty plastic test
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pan. Wait two minutes to allow for adequate volatiliza-
tion of the concentrated aqueous ammonia. A small
mixing fan can be used near the evaporation pan to in-
crease the evaporation rate of the ammonia solution.

(vii) After two minutes a determination of the ammo-
nia concentration within the chamber should be made
using the high range colorimetric detector tube. A con-
centration of 1000 ppm ammonia or greater shall be
generated before the exercises are started.

(vili) To test the integrity of the suit the following
four minute exercise protocol should be followed:

(A) Raising the arms above the head with at least fif-
teen raising motions completed in one minute.

(B) Walking in place for one minute with at least fif-
teen raising motions of each leg in a one—minute period.

(C) Touching the toes with at least ten complete mo-
tions of the arms from above the head to touching of the
toes in a one—minute period.

(D) Knee bends with at least ten complete standing
and squatting motions in a one—minute period.

(ix) At any time during the test the colorimetric indi-
cating paper should change colors the test should be
stopped and (f)(x) and (xi) of this subsection initiated.

(x) After completion of the test exercise, the test area
concentration should be measured again using the high
range colorimetric detector tube.

(xi) Exit the test area.

(xii) The opening created by the suit zipper or other
appropriate suit penetration should be used to determine
the ammonia concentration in the suit with the low
range length of stain detector tube or other ammonia
monitor. The internal TECP suit air should be sampled
far enough from the enclosed test area to prevent a false
ammonia reading.

(xiii) After completion of the measurement of the suit
interior ammonia concentration the test is concluded and
the suit is doffed and the respirator removed.

(xiv) The ventilating fan for the test room should be
turned on and allowed to run for enough time to remove
the ammonia gas. The fan shall be vented to the outside
of the building.

(xv) Any detectable ammonia in the suit interior (5
ppm ammonia (NH3) or more for the length of stain
detector tube) indicates the suit failed the test. When
other ammonia detectors are used, a lower level of de-
tection is possible and it should be specified as the pass/
fail criteria.

(xvi) By following this test method an intrusion coef-
ficient of approximately two hundred or more can be
measured with the suit in a completely operational
condition.

(g) Retest procedures.

(i) If the suit fails this test check for leaks by follow-
ing the pressure test in test "A" above.

(ii) Retest the TECP suit as outlined in (f) of this
subsection, Test procedure.

(h) Report.

(i) Each gas tight totally—encapsulating chemical pro-
tective suit tested by this practice shall have the follow-
ing information recorded.
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(A) Unique identification number identifying brand
name, date of purchase, material of construction, and
unique suit features; e.g., special breathing apparatus.

(B) General description of test room used for test.

(C) Brand name and purchase date of ammonia de-
tector strips and color change data.

(D) Brand name, sampling range, and expiration date
of the length of stain ammonia detector tubes. The
brand name and model of the sampling pump should
also be recorded. If another type of ammonia detector is
used, it should be identified along with its minimum de-
tection limit for ammonia.

(E) Actual test results shall list the two test area con-
centrations, their average, the interior suit concentration,
and the calculated intrusion coefficient. Retest data shall
be recorded as an additional test.

(ii) The evaluation of the data shall be specified as
"suit passed" or "suit failed" and the date of the test.
Any detectable ammonia (5 ppm or greater for the
length of stain detector tube) in the suit interior indi-
cates the suit fails this test. When other ammonia detec-
tors are used, a lower level of detection is possible and it
should be specified as the pass/fail criteria.

Caution. Visually inspect all parts of the suit to be
sure they are positioned correctly and secured tightly
before putting the suit back into service. Special care
should be taken to examine each exhaust valve to make
sure it is not blocked.

Care should also be exercised to assure that the inside
and outside of the suit is completely dry before it is put
into storage.

NEW SECTION

WAC 296-62-3170 APPENDIX B—GENERAL
DESCRIPTION AND DISCUSSION OF THE LEV-
ELS OF PROTECTION AND PROTECTIVE GEAR.
This appendix sets forth information about personal
protective equipment (PPE) protection levels which may
be used to assist employers in complying with the PPE
requirements of this section.

(1) As required by the standard, PPE must be select-
ed which will protect employees from the specific haz-
ards which they are likely to encounter during their
work on-site.

(a) Selection of the appropriate PPE is a complex
process which must take into consideration a variety of
factors. Key factors involved in this process are identifi-
cation of the hazards or suspected hazards, their routes
of potential hazard to employees (inhalation, skin ab-
sorption, ingestion, and eye or skin contact), and the
performance of the PPE materials (and seams) in pro-
viding a barrier to these hazards. The amount of protec-
tion provided by PPE is material-hazard specific. That
is, protective equipment materials will protect well
against some hazardous substances and poorly, or not at
all, against others. In many instances, protective equip-
ment materials cannot be found which will provide con-
tinuous protection from the particular hazardous sub-
stance. In these cases the breakthrough time of the pro-
tective material should exceed the work durations, or the
exposure after breakthrough must not pose a hazardous
level.
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(b) Other factors in this selection process to be con-
sidered are matching the PPE to the employee's work
requirements and task—specific conditions. The durability
of PPE materials, such as tear strength and seam
strength, must be considered in relation to the
employee's tasks. The effects of PPE in relation to heat
stress and task duration are a factor in selecting and us-
ing PPE. In some cases layers of PPE may be necessary
to provide sufficient protection, or to protect expensive
PPE inner garments, suits or equipment.

(¢) The more that is known about the hazards at the
site, the easier the job of PPE selection becomes. As
more information about the hazards and conditions at
the site becomes available, the site supervisor can make
decisions to up—grade or down—grade the level of PPE
protection to match the tasks at hand.

(2) The following are guidelines which an employer
can use to begin the selection of the appropriate PPE. As
noted above, the site information may suggest the use of
combinations of PPE selected from the different protec-
tion levels (i.e., A, B, C, or D) as being more suitable to
the hazards of the work. It should be cautioned that the
listing below does not fully address the performance of
the specific PPE material in relation to the specific haz-
ards at the job site, and that PPE selection, evaluation
and reselection is an ongoing process until sufficient in-
formation about the hazards and PPE performance is
obtained.

(a) Personal protective equipment has been divided
into four categories based on the degree of protection
afforded (see (b) of this subsection for further explana-
tion of Levels A, B, C, and D hazards):

(i) Level A. To be selected when the greatest level of
skin, respiratory, and eye protection is required. Level A
equipment, used as appropriate. The following constitute
Level A equipment; it may be used as appropriate:

(A) Pressure—-demand, full-facepiece self—contained
breathing apparatus (SCBA), or pressure—demand sup-
plied—-air respirator with escape SCBA, approved by the
National Institute for Occupational Safety and Health
(NIOSH).

(B) Totally—encapsulating chemical-protective suit.

(C) Coveralls. *

(D) Long underwear.*

(E) Gloves, outer, chemical-resistant.

(F) Gloves, inner, chemical-resistant.

(G) Boots, outer, chemical-resistant steel toe and
shank.

(H) Hard hat (under suit).*

(I) Disposable protective suit, gloves, and boots. (De-
pending on suit construction, may be worn over totally—
encapsulating suit.)

(J) Two~way radios (worn inside encapsulating suit).

*Optional, as applicable.

(ii) Level B. The highest level of respiratory protec-
tion is necessary but a lesser level of skin protection is
needed. The following constitute Level B equipment; it
may be used as appropriate:
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(A) Pressure—demand, full-facepiece self—contained
breathing apparatus (SCBA), or pressure—demand sup-
plied-air respirator with escape SCBA (NIOSH
approved).

(B) Hooded chemical-resistant clothing (overalls and
long—sleeved jacket, coveralls, one or two-piece chemi-
cal-splash suit, disposable chemical-resistant overalls).

(C) Coveralls. *

(D) Gloves, outer, chemical-resistant.

(E) Gloves, inner, chemical-resistant.

(F) Boots, outer, chemical-resistant steel toe and
shank.

(G) Boot—covers,
(disposable).*

(H) Hard hat.

(I) Two—way radios (worn inside encapsulating suit).

(J) Face shield. *

*Optional, as applicable.

outer, chemical-resistant

(iii) Level C. The concentration(s) and type(s) of air-
borne substance(s) is/are known and the criteria for us-
ing air purifying respirators are met. The following con-
stitute Level C equipment; it may be used as
appropriate.

(A) Full-face or half-mask, air purifying, canister
equipped respirators (NIOSH approved).

(B) Hooded chemical-resistant clothing (overalls;
two-piece chemical-splash suit, disposable chemical-
resistant overalls).

(C) Coveralls. *

(D) Gloves, outer, chemical-resistant.

(E) Gloves, inner, chemical-resistant.

(F) Boots (outer), chemical-resistant steel toe and
shank. *

(G) Boot—covers,
(disposable). *

(H) Hard hat.

(1) Escape mask.*

(J) Two—way radios (worn under outside protective
clothing).

(K) Face shield. *

*Optional, as applicable.

outer, chemical-resistant

(iv) Level D. A work uniform affording minimal pro-
tection: Used for nuisance contamination only. The fol-
lowing constitute Level D equipment; it may be used as
appropriate.

(A) Coveralls.

(B) Gloves.*

(C) Boots/shoes, chemical-resistant steel toe and
shank.

(D) Boots, outer, chemical-resistant (disposable).*

(E) Safety glasses or chemical splash goggles. *

(F) Hard hat.

(G) Escape mask.*

(H) Face shield. *

*Optional, as applicable.

(b) Part B. The types of hazards for which Levels A,
B, C, and D protection are appropriate are described
below:

(i) Level A — Level A protection should be used when:
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(A) The hazardous substance has been identified and
requires the highest level of protection for skin, eyes, and
the respiratory system based on either the measured (or
potential for) high concentration of atmospheric vapors,
gases, or particulates;, or the site operations and work
functions involve a high potential for splash, immersion,
or exposure to unexpected vapors, gases, or particulates
of materials that are harmful to skin or capable of being
absorbed through the intact skin;

(B) Substances with a high degree of hazard to the
skin are known or suspected to be present, and skin con-
tact is possible;, or

(C) Operations must be conducted in confined, poorly
ventilated areas, and the absence of conditions requiring
Level A have not yet been determined.

(ii) Level B protection should be used when:

(A) The type and atmospheric concentration of sub-
stances have been identified and require a high level of
respiratory protection, but less skin protection;

This involves atmospheres with IDLH concentrations of spe-
cific substances that do not represent a severe skin hazard, or

that do not meet the criteria for use of air-purilying
respirators.

Note:

(B) The atmosphere contains less than 19.5 percent
oxygen; or

(C) The presence of incompletely identified vapors or
gases is indicated by a direct-reading organic vapor de-
tection instrument, but vapors and gases are not sus-
pected of containing high levels of chemicals harmful to
skin or capable of being absorbed through the intact
skin.

(iii) Level C protection should be used when:

(A) The atmospheric contaminants, liquid splashes, or
other direct contact will not adversely affect or be ab-
sorbed through any exposed skin;

(B) The types of air contaminants have been identi-
fied, concentrations measured, and an air-purifying res-
pirator is available that can remove the contaminants,
and

(C) Al criteria for the use of air-purifying respirators
are met.

(iv) Level D protection should be used when:

(A) The atmosphere contains no known hazard, and

(B) Work functions preclude splashes, immersion, or
the potential for unexpected inhalation of or contact
with hazardous levels of any chemicals.

Note: As stated before combinations of personal protective equip-

ment other than those described for Levels A, B, C, and D
protection may be more appropriate and may be used to pro-

vide the proper level of protection.

NEW SECTION

WAC 296-62-3180 APPENDIX C—COMPLI-
ANCE GUIDELINES. (1) Occupational safety and
health program. Each hazardous waste site clean—up ef-
fort will require an occupational safety and health pro-
gram headed by the site coordinator or the employer's
representative. The program will be designed for the
protection of employees at the site. The purpose of the
program will need to be developed before work begins on
the site and implemented as work proceeds. The pro-
gram is to facilitate coordination and communication
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among personnel responsible for the various activities
which will take place at the site. It will provide the
overall means for planning and implementing the needed
safety and health training and job orientation of em-
ployees who will be working at the site. The program
will provide the means for identifying and controlling
worksite hazards and the means for monitoring program
effectiveness. The program will need to cover the re-
sponsibilities and authority of the site coordinator or the
employer's manager on the site for the safety and health
of employees at the site, and the relationships with con-
tractors or support services as to what each employer's
safety and health responsibilities are for their employees
on the site. Each contractor on the site needs to have its
own safety and health program so structured that it will
smoothly interface with the program of the site coordi-
nator. Also those employers involved with treating, stor-
ing, or disposal of hazardous waste as covered in WAC
296-62-3140 must have implemented a safety and
health plan for their employees. This program is to in-
clude the hazard communication program required in
WAC 296-62-3140(1) and the training required in
WAC 296-62-3140(5) as parts of the employers com-
prehensive overall safety and health program. This pro-
gram is to be in writing.

(a) Each site or workplace safety and health program
will need to include the following:

(i) Policy statements of the line of authority and ac-
countability for implementing the program, the objec-
tives of the program and the role of the site safety and
health officer or manager and staff,

(ii) Means or methods for the development of proce-
dures for identifying and controlling workplace hazards
at the site,

(iif) Means or methods for the development and com-
munication to employees of the various plans, work
rules, standard operating procedures and practices that
pertain to individual employees and supervisors,

(iv) Means for the training of supervisors and em-
ployees to develop the needed skills and knowledge to
perform their work in a safe and healthful manner,

(v) Means to anticipate and prepare for emergency
situations, and

(vi) Means for obtaining information feedback to aid
in evaluating the program and for improving the effec-
tiveness of the program. The management and employ-
ees should be trying continually to improve the effec-
tiveness of the program thereby enhancing the protection
being afforded those working on the site.

(b) Accidents on the site should be investigated to
provide information on how such occurrences can be
avoided in the future. When injuries or illnesses occur on
the site or workplace, they will need to be investigated to
determine what needs to be done to prevent this incident
from occurring again. Such information will need to be
used as feedback on the effectiveness of the program and
the information turned into positive steps to prevent any
reoccurrence. Receipt of employee suggestions or com-
plaints relating to safety and health issues involved with
site or workplace activities is also a feedback mechanism
that needs to be used effectively to improve the program
and may serve in part as an evaluative tool(s).
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(2) Training.

(a) The employer is encouraged to utilize those train-
ing programs that have been recognized by the National
Institute of Environmental Health Sciences through its
training grants program. These training and educational
programs are being developed for the employees who
work directly with hazardous substances. For further in-
formation about these programs contact: National Insti-
tute of Environmental Health Sciences, P.O. Box 12233,
Research Triangle Park, NC 27709.

(b) The training programs for employees subject to
the requirements of WAC 296-62-3040 are expected to
address: The safety and health hazards employees should
expect to find on sites, what control measures or tech-
niques are effective for those hazards, what monitoring
procedures are effective in characterizing exposure lev-
els; what makes an effective employer's safety and health

" program; what a site safety and health plan should in-
clude; and employee's responsibilities under WISHA and
other regulations. Supervisors will need training in their
responsibilities under the safety and health program and
its subject areas such as the spill containment program,
the personal protective equipment program, the medical
surveillance program, the emergency response plan and
other areas.

(¢) Training programs for emergency service organi-
zations are available from the United States National
Fire Academy, Emittsburg, MD and the various state
fire training schools. The International Society of Fire
Service Instructors, Ashland, MA is another resource.

(d) The training programs for employees covered by
the requirements of WAC 296-62-3110(3) are expected
to address: The need for and use of personal protective
equipment including respirators, the decontamination
procedures to be used; preplanning activities for hazard-
ous substance incidents including the emergency re-
sponse plan, company standard operating procedures for
hazardous substance emergency responses, the use of the
incident command system and other subjects. Hands—on
training should be stressed whenever possible. Critiques
done after an incident which include any evaluation of
what worked, and what did not, and how can we do bet-
ter the next time, may be counted as training time.

(e) For hazardous materials teams, the training will
need to address the care, use and/or testing of chemical
protective clothing including totally encapsulating suits,
the medical surveillance program, the standard operat-
ing procedures for the use of plugging and patching
equipment and other subject areas.

() Officers and leaders who may be expected to be in
charge at an incident will need to be fully knowledgeable
of their company's incident command system. They will
need to know where and how to obtain additional assist-
ance and be familiar with the local district's emergency
response plan.

(g) Technical experts or medical experts or environ-
mental experts that work with hazardous materials in
their regular jobs, who may be sent to the incident scene
by the shipper, manufacturer or governmental agency to
advise and assist the person in charge of the incident
need not have monthly training sessions, however, they

[22]

Washington State Register, Issue 88-21

will be required to have the twenty—four hours of train-
ing on an annual basis. Their training must include the
care and use of personal protective equipment including
respirators, knowledge of the incident command systen,
and those areas needed to keep them current in their re-
spective field as it relates to safety and health involving
specific hazardous substances.

(h) Those employees who work for public works de-
partments or special equipment operators who operate
bulldozers, sand trucks, backhoes, etc., who may be
called to the incident scene to provide emergency sup-
port assistance, will need at least a safety and health
briefing before entering the area of potential or actual
exposure. These specially skilled persons, who have not
been a part of the emergency plan and do not meet the
required training hours, must be made aware of the
hazards they face and be provided all necessary protec-
tive clothing and equipment required for their tasks. If
respirators are to be worn, the specially skilled person
shall be trained in accordance with WAC 296-62-071
through 296-62-07121 before proceeding into the haz-
ardous area to do their assigned job.

(3) Decontamination. Decontamination procedures
should be tailored to the specific hazards of the site and
will vary in complexity, and number of steps, depending
on the level of hazard and the employee's exposure to
the hazard. Decontamination procedures and PPE de-
contamination methods will vary depending upon the
specific substance, since one procedure or method will
not work for all substances. Evaluation of decontamina-
tion methods and procedures should be performed, as
necessary, to assure that employees are not exposed to
hazards by reusing PPE. References in WAC 296—62—
3190, Appendix D, may be used for guidance in estab-
lishing an effective decontamination program.

(4) Emergency response plans. States, along with des-
ignated districts within the states, will be developing or
have developed emergency response plans. These district
and state plans are to be utilized in the emergency re-
sponse plans called for in this standard. Each employer
needs to assure that its emergency response plan is com-
patible with the local plan. In addition, the chemical
manufacturers' association (CMA) is another helpful
resource in formulating an effective emergency response
plan. Also the current Emergency Response Guidebook
from the United States Department of Transportation,
CMA's CHEMTREC and the Fire Service Emergency
Management Handbook should be used as resources.

NEW SECTION

WAC 296-62-3190 APPENDIX D-—REFER-
ENCES. The following references may be consulted for
further information on the subject of this notice:

(1) WISHA Guidelines for Superfund and Other
Hazardous Waste Site Activities, W.R.D. 84-13 as
amended, October 24, 1986.

(2) WISHA Hazardous Waste Activity Form, July
1986, WISHA Form F413-016-000.

(3) Hazardous Waste Inspections Reference Manual,
U.S. Department of Labor, Occupational Safety and
Health Administration, 1986.
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(4) Memorandum of Understanding Among the Na-
tional Institute for Occupational Safety and Health, the
Occupational Safety and Health Administration, the
United States Coast Guard, and the United States Envi-
ronmental Protection Agency; Guidance for Worker
Protection During Hazardous Waste Site Investigations
and Clean-up and Hazardous Substance Emergencices,
December 18, 1980.

(5) National Priorities List, st Edition, October
1984; U.S. Environmental Protection Agency, Revised
periodically.

(6) The Decontamination of Response Personnel,
Field Standard Operating Procedures (F.S.O.P.) 7, U.S.
Environmental Protection Agency, Office of Emergency
and Remedial Response, Hazardous Response Support
Division, December 1984.

(7) Preparation of a Site Safety Plan, Field Standard
Operating Procedures (F.S.O.P.) 9; U.S. Environmental
Protection Agency, Office of Emergency and Remedial
Response, Hazardous Response Support Division, April
1985.

(8) Standard Operating Safety Guidelines; U.S. Envi-
ronmental Protection Agency, Office of Emergency and
Remedial Response, Hazardous Response Support Divi-
sion, Environmental Response Team; November 1984.

(9) Occupational Safety and Health Guidance Manu-
al for Hazardous Waste Site Activities, National Insti-
tute for Occupational Safety and Health (NIOSH), Oc-
cupational Safety and Health Administration (OSHA),
U.S. Coast Guard (USCG), and Environmental Protec-
tion Agency (EPA); October 1985.

(10) Protecting Health and Safety at Hazardous
Waste Sites: An Overview, U.S. Environmental Protec-
tion Agency, EPA/625/9-85/006; September 1985.

(11) Hazardous Waste Sites and Hazardous Sub-
stance Emergencies, NIOSH Worker Bulletin, U.S. De-
partment of Health and Human Services, Public Health
Service, Centers for Disease Control, National Institute
for Occupational Safety and Health; December 1982.

(12) Personal Protective Equipment for Hazardous
Materials Incidents: A Selection Guide, U.S. Depart-
ment of Health and Human Services, Public Health
Service, Centers for Disease Control, National Institute
for Occupational Safety and Health; October 1984.

(13) Fire Service Emergency Management Handbook,
International Association of Fire Chiefs Foundation, 101
East Holly Avenue, Unit 10B, Sterling, VA 22170, Jan-
uary 1985.

(14) Emergency Response Guidebook, U.S. Depart-
ment of Transportation, Washington, D.C., 1983.

(15) Report to the Congress on Hazardous Materials
Training, Planning and Preparedness, Federal Emergen-
cy Management Agency, Washington, DC, July 1986.

(16) Workbook for Fire Command, Alan V. Brunacini
and J. David Beageron, National Fire Protection Asso-
ciation, Batterymarch Park, Quincy, MA 02269, 1985.

(17) Fire Command, Alan V. Brunacini, National
Fire Protection, Batterymarch Park, Quincy, MA 02269,
1985.

(18) Incident Command System, Fire Protection Pub-
lications, Oklahoma State University, Stillwater, OK
74078, 1983.
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(19) Site Emergency Response Planning, Chemical
Manufacturers Association, Washington, DC 20037,
1986.

NEW SECTION

WAC 296-62-07523 BENZENE. (1) Scope and
application.

(a) This section applies to all occupational exposures
to benzene. Chemical Abstracts Service Registry No.
71-43-2, except as provided in (b) and (c) of this
subsection.

(b) This section does not apply to:

(i) The storage, transportation, distribution, dis-
pensing, sale or use of gasoline, motor fuels, or other
fuels containing benzene subsequent to its final discharge
from bulk wholesale storage facilities, except that opera-
tions where gasoline or motor fuels are dispensed for
more than four hours per day in an indoor location are
covered by this section.

(ii) Loading and unloading operations at bulk whole-
sale storage facilities which use vapor control systems
for all loading and unloading operations, except for the
provisions of WAC 296—62-054 as incorporated into this
section and the emergency provisions of subsections (7)
and (9)(d) of this section.

(iii) The storage, transportation, distribution, or sale
of benzene or liquid mixtures containing more than 0.1
percent benzene in intact containers or in transportation
pipelines while sealed in such a manner as to contain
benzene vapors or liquid, except for the provisions of
WAC 296-62-054 as incorporated into this section and
the emergency provisions of subsections (7) and (9)(d)
of this section.

(iv) Containers and pipelines carrying mixtures with
less than 0.1 percent benzene and natural gas processing
plants processing gas with less than 0.1 percent benzene.

(v) Work operations where the only exposure to ben-
zene is from liquid mixtures containing 0.5 percent or
less of benzene by volume, or the vapors released from
such liquids until September 12, 1988, work operations
where the only exposure to benzene is from liquid mix-
tures containing 0.3 percent or less of benzene by vol-
ume or the vapors released from such liquids from Sep-
tember 12, 1988, to September 12, 1989, and work op-
erations where the only exposure to benzene is from liq-
uid mixtures containing 0.1 percent or less of benzene by
volume or the vapors released from such liquids after
September 12, 1989; except that tire building machine
operators using solvents with more than 0.1 percent ben-
zene are covered by subsection (9) of this section.

(vi) Oil and gas drilling, production, and servicing
operations.

(vii) Coke oven batteries.

(¢) The cleaning and repair of barges and tankers
which have contained benzene are excluded from sub-
section (6) of this section (Methods of compliance),
subsection (5)(a) of this section (General), and subsec-
tion (5)(f) of this section (Accuracy of monitoring). En-
gineering and work practice controls shall be used to
keep exposures below 10 ppm unless it is proven to be
not feasible.

(2) Definitions.
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(a) "Action level" means an airborne concentration of
benzene of 0.5 ppm calculated as an 8-hour time—
weighted average.

(b) "Authorized person” means any person specifically
authorized by the employer whose duties require the
person to enter a regulated area, or any person entering
such an area as a designated representative of employees
for the purpose of exercising the right to observe moni-
toring and measuring procedures under subsection (5) of
this section, or any other person authorized by the
Washington Industrial Safety and Health Act
(WISHA) or regulations issued under WISHA.

(c) "Benzene" (C6H6) (CAS Registry No. 71-43-2)
means liquefied or gaseous benzene. It includes benzene
contained in liquid mixtures and the benzene vapors re-
leased by these liquids. It does not include trace amounts
of unreacted benzene contained in solid materials.

(d) "Bulk wholesale storage facility" means a bulk
terminal or bulk plant where fuel is stored prior to its
delivery to wholesale customers.

(e) "Container" means any barrel, bottle, can, cylin-
der, drum, reaction vessel, storage tank, or the like, but
does not include piping systems.

(f) "Day" means any part of a calendar day.

(g) "Director" means the director of the department
of labor and industries, or his/her designated
representative.

(h) "Emergency" means any occurrence such as, but
not limited to, equipment failure, rupture of containers,
or failure of control equipment which may or does result
in an unexpected significant release of benzene.

(i) "Employee exposure”" means exposure to airborne
benzene which would occur if the employee were not us-
ing respiratory protective equipment.

() "Regulated area” means any area where airborne
concentrations of benzene exceed or can reasonably be
expected to exceed, the permissible exposure limits, ei-
ther the 8—hour time-weighted average exposure of 1
ppm or the short—term exposure limit of 5 ppm for fif-
teen minutes.

(k) "Vapor control system" means any equipment
used for containing the total vapors displaced during the
loading of gasoline, motor fuel, or other fuel tank trucks
and the displacing of these vapors through a vapor pro-
cessing system or balancing the vapor with the storage
tank. This equipment also includes systems containing
the vapors displaced from the storage tank during the
unloading of the tank truck which balance the vapors
back to the tank truck.

(3) Permissible exposure limits (PELs).

(a) Time-weighted average limit (TWA). The em-
ployer shall assure that no employee is exposed to an
airborne concentration of benzene in excess of one part
of benzene per million parts of air (1 ppm) as an 8-hour
time—weighted average.

(b) Short-term exposure limit (STEL). The employer
shall assure that no employee is exposed to an airborne
concentration of benzene in excess of 5 ppm as averaged
over any fifteen minute period.

(4) Regulated areas.

(a) The employer shall establish a regulated area
wherever the airborne concentration of benzene exceeds

[24]

Washington State Register, Issue 88-21

or can reasonably be expected to exceed the permissible
exposure limits, either the 8—hour time-weighted aver-
age exposure of 1 ppm or the short—term exposure limit
of 5 ppm for fifteen minutes.

(b) Access to regulated areas shall be limited to auth-
orized persons.

(c) Regulated areas shall be determined from the rest
of the workplace in any manner that minimizes the
number of employees exposed to benzene within the reg-
ulated area.

(5) Exposure monitoring.

(a) General.

(i) Determinations of employee exposure shall be
made from breathing zone air samples that are repre-
sentative of each employee's average exposure to air-
borne benzene.

(ii) Representative 8—hour TWA employee exposures
shall be determined on the basis of one sample or
samples representing the full shift exposure for each job
classification in each work area.

(iii) Determinations of compliance with the STEL
shall be made from fifteen minute employee breathing
zone samples measured at operations where there is rea-
son to believe exposures are high, such as where tanks
are opened, filled, unloaded, or gauged; where containers
or process equipment are opened and where benzene is
used for cleaning or as a solvent in an uncontrolled situ-
ation. The employer may use objective data, such as
measurements from brief period measuring devices, to
determine where STEL monitoring is needed.

(iv) Except for initial monitoring as required under
(b) of this subsection, where the employer can document
that one shift will consistently have higher employee ex-
posures for an operation, the employer shall only be re-
quired to determine representative employee exposure
for that operation during the shift on which the highest
exposure is expected.

(b) Initial monitoring.

(i) Each employer who has a place of employment
covered under subsection (1)(a) of this section shall
monitor each of these workplaces and work operations to
determine accurately the airborne concentrations of
benzene to which employees may be exposed.

(ii) The initial monitoring required under (b)(i) of
this subsection shall be completed by sixty days after the
effective date of this standard or within thirty days of
the introduction of benzene into the workplace. Where
the employer has monitored within one year prior to the
effective date of this standard and the monitoring satis-
fies all other requirements of this section, the employer
may rely on such earlier monitoring results to satisfy the
requirements of (b)(i) of this subsection.

(¢) Periodic monitoring and monitoring frequency.

(i) If the monitoring required by (b)(i) of this subsec-
tion reveals employee exposure at or above the action
level but at or below the TWA, the employer shall re-
peat such monitoring for each such employee at least
every year.

(ii) If the monitoring required by (b)(i) of this sub-
section reveals employee exposure above the TWA, the
employer shall repeat such monitoring for each such
employee at least every six months.
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(iii) The employer may alter the monitoring schedule
from every six months to annually for any employee for
whom two consecutive measurements taken at least sev-
en days apart indicate that the employee exposure has
decreased to the TWA or below, but is at or above the
action level.

(iv) Monitoring for the STEL shall be repeated as
necessary to evaluate exposures of employees subject to
short term exposures.

(d) Termination of monitoring.

(i) If the initial monitoring required by (b)(i) of this
subsection reveals employee exposure to be below the
action level the employer may discontinue the monitor-
ing for that employee, except as otherwise required by
(e) of this subsection.

(ii) If the periodic monitoring required by (c) of this
subsection reveals that employee exposures, as indicated
by at least two consecutive measurements taken at least
seven days apart, are below the action level the employer
may discontinue the monitoring for that employee, ex-
cept as otherwise required by (e) of this subsection.

(¢) Additional monitoring.

(i) The employer shall institute the exposure monitor-
ing required under (b) and (c) of this subsection when
there has been a change in the production, process, con-
trol equipment, personnel, or work practices which may
result in new or additional exposures to benzene, or
when the employer has any reason to suspect a change
which may result in new or additional exposures.

(ii) Whenever spills, leaks, ruptures, or other break-
downs occur that may lead to employee exposure, the
employer shall monitor (using area or personal samp-
ling) after the cleanup of the spill or repair of the leak,
rupture or other breakdown to ensure that exposures
have returned to the level that existed prior to the
incident.

(f) Accuracy of monitoring. Monitoring shall be ac-
curate, to a confidence level of ninety-five percent, to
within plus or minus twenty—five percent for airborne
concentrations of benzene.

(g) Employee notification of monitoring results.

(i) The employer shall, within fifteen working days
after the receipt of the results of any monitoring per-
formed under this standard, notify each employee of
these results in writing either individually or by posting
of results in an appropriate location that is accessible to
affected employees.

(ii) Whenever the PELs are exceeded, the written no-
tification required by (g)(i) of this subsection shall con-
tain the corrective action being taken by the employer to
reduce the employee exposure to or below the PEL, or
shall refer to a document available to the employee
which states the corrective actions to be taken.

(6) Methods of compliance.

(a) Engineering controls and work practices.

(i) The employer shall institute engineering controls
and work practices to reduce and maintain employee ex-
posure to benzene at or below the permissible exposure
limits, except to the extent that the employer can estab-
lish that these controls are not feasible or where the
provisions of (a)(iii) of this subsection or subsection
(7)(a) of this section apply.
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(ii) Wherever the feasible engineering controls and
work practices which can be instituted are not sufficient
to reduce employee exposure to or below the PELs, the
employer shall use them to reduce employee exposure to
the lowest levels achievable by these controls and shall
supplement them by the use of respiratory protection
which complies with the requirements of subsection (7)
of this section.

(iii) Where the employer can document that benzene
is used in a workplace less than a total of thirty days per
year, the employer shall use engineering controls, work
practice controls or respiratory protection or any combi-
nation of these controls to reduce employee exposure to
benzene to or below the PELs, except that employers
shall use engineering and work practice controls, if fea-
sible, to reduce exposure to or below 10 ppm as an 8-
hour TWA.

(b) Compliance program.

(i) When any exposures are over the PEL, the em-
ployer shall establish and implement a written program
to reduce employee exposure to or below the PEL pri-
marily by means of engineering and work practice con-
trols, as required by (a) of this subsection.

(ii) The written program shall include a schedule for
development and implementation of the engineering and
work practice controls. These plans shall be reviewed
and revised as appropriate based on the most recent ex-
posure monitoring data, to reflect the current status of
the program.

(iii) Written compliance programs shall be furnished
upon request for examination and copying to the direc-
tor, affected employees, and designated employce
representatives.

(7) Respiratory protection.

(a) General. The employer shall provide respirators,
and assure that they are used, where required by this
section. Respirators shall be used in the following
circumstances:

(i) During the time period necessary to install or im-
plement feasible engineering and work practice controls;

(ii) In work operations for which the employer estab-
lishes that compliance with either the TWA or STEL
through the use of engineering and work practice con-
trols is not feasible, such as some maintenance and re-
pair activities, vessel cleaning, or other operations where
engineering and work practice controls are infeasible be-
cause exposures are intermittent in nature and limited in
duration;

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient or are not
required under subsection (6)(a)(iii) of this section to
reduce exposure to or below the PELs; and

(iv) In emergencies.

(b) Respirator selection.

(i) Where respirators are required or allowed under
this section, the employer shall select and provide, at no
cost to the employee, the appropriate respirator as speci-
fied in Table 1 of.this section, and shall assure that the
employee uses the respirator provided.

(ii) The employer shall select respirators from among
those jointly approved by the Mine Safety and Health



WSR 88-21-001

Administration and the National Institute for Occupa-
tional Safety and Health under the provisions of 30 CFR
Part 11. Negative pressure respirators shall have filter
elements approved by MSHA/NIOSH for organic va-
pors or benzene.

(iii) Any employee who cannot wear a negative pres-
sure respirator shall be given the option of wearing a
respirator with less breathing resistance such as a pow-
ered air—purifying respirator or supplied air respirator.

(¢) Respirator program. The employer shall institute a
respiratory protection program in accordance with Part
E, Respiratory protection, WAC 296-62-071 through
296-62-07121.

(d) Respirator use.

(i) Where air-purifying respirators are used, the em-
ployer shall replace the air purifying element at the ex-
piration of service life or at the beginning of each shift
in which they will be used, whichever comes first.

(ii) If an air purifying element becomes available with
an end of useful life indicator for benzene approved by
MSHA/NIOSH, the element may be used until such
time as the indicator shows no further useful life.

(iii) The employer shall permit employees who wear
respirators to leave the regulated area to wash their fac-
es and respirator facepieces as necessary in order to pre-
vent skin irritation associated with respirator use or to
change the filter elements of air-purifying respirators
whenever they detect a change in breathing resistance or
chemical vapor breakthrough.

(e) Respirator fit testing.

(i) The employer shall perform, and certify the results
of, either quantitative or qualitative fit tests at the time
of initial fitting and at least annually thereafter for each
employee wearing a negative pressure respirator. The
test shall be used to select a respirator facepiece which
exhibits minimum leakage and provides the required
protection as prescribed in Table | of this section. The
employer shall provide and assure that the employee
wears a respirator demonstrated by the fit test to provide
the required protection.

(ii) The employer shall follow the test protocols out-
lined in Appendix E of this standard for whichever type
of fit testing the employer chooses.
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TABLE 1. - RESPIRATORY PROTECTION FOR BENZENE

Airborne concentration of
‘benzene or condition of use

Respirator type

(a) Less than or equal to

(b) Less than or equal to

(c) Less than or equal to
(d) Less than or equal to

(e) Greater than 1,000 ppm

(f)

(9)

(1) Half-mask air-purifying respirator with
10 ppm. organic vapor cartridge.
(1) Full facepiece respirator with organic
50 ppm. vapor cartridges.
(1) Full facegiece gas mask with chin style
canister.

(1) Full facepiece powered air~purifying
100 ppm. respirator with organfc vapor canister.
(1) Supplied air respirator with full
1,000 ppm. facepiece in positive-pressure mode.
Self-contained breathfng apparatus with
full facepiece fn positive-pressure mode.

(1)
or unknown concentra-—
tion.

(2) Full facepiece positive-pressure
supplied-air respirator with auxiliary
self-contained air supply.

Escape

(1)
(2)

.................. Any organic vapor gas mask; or

Any self-contained breathing apparatus
with full facepiece.

Firefighting

(1) Full facepiece self-contained breathing
apparatus in positive pressure mode. .

1 canisters must have a minimum service life of four (4) hours when tested
at 150 ppm benzene, at a flow rate of 64 LPM, 25° C, and 85% relative

humidity for non-powered air purifying respirators.

115

r The flow rate shall be
LPM and 170 LPM respectively for tight fitting and loose fitting powered

air-purifying respirators.
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(8) Protective clothing and equipment. Personal pro-
tective clothing and equipment shall be worn where ap-
propriate to prevent eye contact and limit dermal expo-
sure to liquid benzene. Protective clothing and equip-
ment shall be provided by the employer at no cost to the
employee and the employer shall assure its use where
appropriate. Eye and face protection shall met the re-
quirements of WAC 296-24-07801.

(9) Medical surveillance.

(a) General.

(i) The employer shall make available a medical sur-
veillance program for employees who are or may be ex-
posed to benzene at or above the action level thirty or
more days per year, for employees who are or may be
exposed to benzene at or above the PELs ten or more
days per year; for employees who have been exposed to
more than 10 ppm of benzene for thirty or more days in
a year prior to the effective date of the standard when
employed by their current employer;, and for employees
involved in the tire building operations called tire build-
ing machine operators, who use solvents containing
greater than 0.1 percent benzene.

(ii) The employer shall assure that all medical exami-
nations and procedures are performed by or under the
supervision of a licensed physician and that all laborato-
ry tests are conducted by an accredited laboratory.

(iif) The employer shall assure that persons other than
licensed physicians who administer the pulmonary func-
tion testing required by this section shall complete a
training course in spirometry sponsored by an appropri-
ate governmental, academic, or professional institution.
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(iv) The employer shall assure that all examinations
and procedures are provided without cost to the employ-
ee and at a reasonable time and place.

(b) Initial examination.

(i) Within sixty days of the effective date of this stan-
dard, or before the time of initial assignment, the em-
ployer shall provide each employee covered by (a)(i) of
this subsection with a medical examination including the
following elements:

(A) A detailed occupational history which includes:

(I) Past work exposure to benzene or any other
hematological toxins,

(II) A family history of blood dyscrasias including
hematological neoplasms;,

(IIT) A history of blood dyscrasias including genetic
hemoglobin abnormalities, bleeding abnormalities, ab-
normal function of formed blood elements,

(IV) A history of renal or liver dysfunction;

(V) A history of medicinal drugs routinely taken;

(VI) A history of previous exposure to ionizing radia-
tion; and

(VID) Exposure to marrow toxins outside of the cur-
rent work situation.

(B) A complete physical examination.

(C) Laboratory tests. A complete blood count includ-
ing a leukocyte count with differential, a quantitative
thrombocyte count, hematocrit, hemoglobin, erythrocyte
count and erythrocyte indices (MCV, MCH, MCHC).
The results of these tests shall be reviewed by the exam-
ining physician.

(D) Additional tests as necessary in the opinion of the
examining physician, based on alterations to the compo-
nents of the blood or other signs which may be related to
benzene exposure.

(E) For all workers required to wear respirators for at
least thirty days a year, the physical examination shall
pay special attention to the cardiopulmonary system and
shall include a pulmonary function test.

(ii) No initial medical examination is required to sat-
isfy the requirements of (b)(i) of this subsection if ade-
quate records show that the employee has been exam-
ined in accordance with the procedures of (b)(i) of this
subsection within the twelve months prior to the effective
date of this standard.

(¢) Periodic examinations.

(i) The employer shall provide each employee covered
under (a)(i) of this subsection with a medical examina-
tion annually following the previous examination. These
periodic examinations shall include at least the following
elements:

(A) A brief history regarding any new exposure to
potential marrow toxins, changes in medicinal drug use,
and the appearance of physical signs relating to blood
disorders,

(B) A complete blood count including a leukocyte
count with differential, quantitative thrombocyte count,
hemoglobin, hematocrit, erythrocyte count and erythro-
cyte indices (MCV, MCH, MCHC); and

(C) Appropriate additional tests as necessary, in the
opinion of the examining physician, in consequence of
alterations in the components of the blood or other signs
which may be related to benzene exposure.
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(ii) Where the employee develops signs and symptoms
commonly associated with toxic exposure to benzene, the
employer shall provide the employee with an additional
medical examination which shall include those elements
considered appropriate by the examining physician.

(iif) For persons required to use respirators for at least
thirty days a year, a pulmonary function test shall be
performed every three years. A specific evaluation of the
cardiopulmonary system shall be made at the time of the
pulmonary function test.

(d) Emergency examinations.

(i) In addition to the surveillance required by (a)(i) of
this subsection, if an employee is exposed to benzene in
an emergency situation, the employer shall have the em-
ployee provide a urine sample at the end of the
employee's shift and have a urinary phenol test per-
formed on the sample within seventy—two hours. The
urine specific gravity shall be corrected to 1.024.

(ii) If the result of the urinary phenol test is below 75
mg phenol/L of urine, no further testing is required.

(iii) If the result of the urinary phenol test is equal to
or greater than 75 mg phenol/L of urine, the employer
shall provide the employee with a complete blood count
including an erythrocyte count, leukocyte count with
differential and thrombocyte count at monthly intervals
for a duration of three months following the emergency
exposure.

(iv) If any of the conditions specified in (e)(i) of this
subsection exists, then the further requirements of (e) of
this subsection shall be met and the employer shall, in
addition, provide the employees with periodic examina-
tions if directed by the physician.

(e) Additional examinations and referrals.

(i) Where the results of the complete blood count re-
quired for the initial and periodic examinations indicate
any of the following abnormal conditions exist, then the
blood count shall be repeated within two weeks.

(A) The hemoglobin level or the hematocrit falls be-
low the normal limit (outside the ninety—five percent
confidence interval (C.1.)) as determined by the labora-
tory for the particular geographic area and/or these in-
dices show a persistent downward trend from the indi-
vidual's preexposure norms, provided these findings can-
not be explained by other medical reasons.

(B) The thrombocyte (platelet) count varies more
than twenty percent below the employee's most recent
values or falls outside the normal limit (ninety—five per-
cent C.1.) as determined by the laboratory.

(C) The leukocyte count is below 4,000 per mm3 or
there is an abnormal differential count.

(ii) If the abnormality persists, the examining physi-
cian shall refer the employee to a hematologist or an in-
ternist for further evaluation unless the physician has
good reason to believe such referral is unnecessary. (See
Appendix C for examples of condijtions where a referral
may be unnecessary.)

(iii) The employer shall provide the hematologist or
internist with the information required to be provided to
the physician under this subsection and the medical
record required to be maintained by subsection
(11)(b)(ii) of this section.
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(iv) The hematologist's or internist's evaluation shall
include a determination as to the need for additional
tests, and the employer shall assure that these tests are
provided.

(f) Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this regulation and its appendices;

(ii) A description of the affected employee's duties as
they relate to the employee's exposure;

(iii) The employee's actual or representative exposure
level;

(iv) A description of any personal protective equip-
ment used or to be used; and

(v) Information from previous employment-related
medical examinations of the affected employee which is
not otherwise available to the examining physician.

(g) Physician's written opinions.

(i) For each examination under this section, the em-
ployer shall obtain and provide the employee with a copy
of the examining physician's written opinion within fif-
teen days of the examination. The written opinion shall
be limited to the following information:

(A) The occupationally pertinent results of the medi-
cal examination and tests;

(B) The physician's opinion concerning whether the
employee has any detected medical conditions which
would place the employee's health at greater than nor-
mal risk of material impairment from exposure to
benzene;

(C) The physician's recommended limitations upon
the employee's exposure to benzene or upon the
employee's use of protective clothing or equipment and
respirators.

(D) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions resulting from benzene
exposure which require further explanation or treatment.

(ii) The written opinion obtained by the employer
shall not reveal specific records, findings, and diagnoses
that have no bearing on the employee's ability to work in
a benzene—exposed workplace.

(h) Medical removal plan.

(i) When a physician makes a referral to a hematolo-
gist/internist as required under (¢)(ii) of this subsection,
the employee shall be removed from areas where expos-
ures may exceed the action level until such time as the
physician makes a determination under (h)(ii) of this
subsection.

(ii) Following the examination and evaluation by the
hematologist/internist, a decision to remove an employee
from areas where benzene exposure is above the action
level or to allow the employee to return to areas where
benzene exposure is above the action level shall be made
by the physician in consultation with the hematologist/
internist. This decision shall be communicated in writing
to the employer and employee. In the case of removal,
the physician shall state the required probable duration
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of removal from occupational exposure to benzene above
the action level and the requirements for future medical
examinations to review the decision.

(iii) For any employee who is removed pursuant to
(h)(ii) of this subsection, the employer shall provide a
follow—up examination. The physician, in consultation
with the hematologist/internist, shall make a decision
within six months of the date the employee was removed
as to whether the employee shall be returned to the usu-
al job or whether the employee should be removed
permanently.

(iv) Whenever an employee is temporarily removed
from benzene exposure pursuant to (h)(i) or (i) of this
subsection, the employer shall transfer the employee to a
comparable job for which the employee is qualified (or
can be trained for in a short period) and where benzene
exposures are as low as possible, but in no event higher
than the action level. The employer shall maintain the
employee's current wage rate, seniority, and other bene-
fits. If there is no such job available, the employer shall
provide medical removal protection benefits until such a
job becomes available or for six months, whichever
comes first.

(v) Whenever an employee is removed permanently
from benzene exposure based on a physician's recom-
mendation pursuant to (h)(iii) of this subsection, the
employee shall be given the opportunity to transfer to
another position which is available or later becomes
available for which the employee is qualified (or can be
trained for in a short period) and where benzene expos-
ures are as low as possible but in no event higher than
the action level. The employer shall assure that such
employee suffers no reduction in current wage rate, sen-
iority, or other benefits as a result of the transfer.

(i) Medical removal protection benefits.

(i) The employer shall provide to an employee six
months of medical removal protection benefits immedi-
ately following each occasion an employee is removed
from exposure to benzene because of hematological find-
ings pursuant to (h)(i) and (ii) of this subsection, unless
the employee has been transferred to a comparable job
where benzene exposures are below the action level.

(ii) For the purposes of this section, the requirement
that an employer provide medical removal protection
benefits means that the employer shall maintain the cur-
rent wage rate, seniority, and other benefits of an em-
ployee as though the employee had not been removed.

(iii) The employer's obligation to provide medical re-
moval protection benefits to a removed employee shall be
reduced to the extent that the employee receives com-
pensation for earnings lost during the period of removal
either from a publicly or employer—funded compensation
program, or from employment with another employer
made possible by virtue of the employee's removal.

(10) Communication of benzene hazards
employees.

(a) Signs and labels.

to
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(i) The employer shall post signs at entrances to reg-
ulated areas. The signs shall bear the following legend:

DANGER
BENZENE
CANCER HAZARD
FLAMMABLE-NO SMOKING
AUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED

(ii) The employer shall ensure that labels or other ap-
propriate forms of warning are provided for containers
of benzene within the workplace. There is no require-
ment to label pipes. The labels shall comply with the re-
quirements of WAC 296-62-05411 and in addition shall
include the following legend:

DANGER
CONTAINS BENZENE
CANCER HAZARD

(b) Material safety data sheets.

(i) Employers shall obtain or develop, and shall pro-
vide access to their employees, to a material safety data
sheet (MSDS) which addresses benzene and complies
with WAC 296-62-054.

(ii) Employers who are manufacturers or importers
shall:

(A) Comply with subsection (1) of this section; and

(B) Comply with the requirement in WISHA's hazard
communication standard, WAC 296-62-054 (Hazard
communication purpose), that they deliver to down-
stream employers an MSDS which addresses benzene.

(c) Information and training.

(i) The employer shall provide employees with infor-
mation and training at the time of their initial assign-
ment to a work area where benzene is present. If expos-
ures are above the action level, employees shall be pro-
vided with information and training at least annually
thereafter.

(ii) The training program shall be in accordance with
the requirements of WAC 296-62-05415 (1) and (2),
and shall include specific information on benzene for
each category of information included in that section.

(iii) In addition to the information required under
WAC 296-62-054, the employer shall:

(A) Provide employees with an explanation of the
contents of this section, including Appendices A and B,
and indicate to them where the standard is available;
and

(B) Describe the medical surveillance program re-
quired under subsection (9) of this section, and explain
the information contained in Appendix C.

(11) Recordkeeping.

(a) Exposure measurements.

(i) The employer shall establish and maintain an ac-
curate record of all measurements required by subsec-
tion (5) of this section, in accordance with WAC 296—
62-052.

(ii) This record shall include:

(A) The dates, number, duration, and results of each
of the samples taken, including a description of the pro-
cedure used to determine representative employee
exposures;
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(B) A description of the sampling and analytical
methods used,

(C) A description of the type of respiratory protective
devices worn, if any, and

(D) The name, Social Security number, job classifica-
tion, and exposure levels of the employee monitored and
all other employees whose exposure the measurement is
intended to represent.

(iii) The employer shall maintain this record for at
least the duration of employment plus thirty years, in
accordance with Part B, Access to records, WAC 296
62-052 through 296-62—05223.

(b) Medical surveillance.

(i) The employer shall establish and maintain an ac-
curate record for each employee subject to medical sur-
veillance required by subsection (9) of this section, in
accordance with WAC 296—-62-052.

(ii) This record shall include:

(A) The name and Social Security number of the
employee;

(B) The employer's copy of the physician's written
opinion on the initial, periodic, and special examinations,
including results of medical examinations and all tests,
opinions, and recommendations;

(C) Any employee medical complaints related to ex-
posure to benzene;,

(D) A copy of the information provided to the physi-
cian as required by subsection (9)(f)(ii) through (v) of
this section; and

(E) A copy of the employee's medical and work histo-
ry related to exposure to benzene or any other
hematologic toxins.

(iii) The employer shall maintain this record for at
least the duration of employment plus thirty years, in
accordance with Part B, Access to records, WAC 296—
62-052 through 296-62-05223.

(¢) Availability.

(i) The employer shall assure that all records required
to be maintained by this section shall be made available
upon request to the director for examination and
copying.

(ii) Employee exposure monitoring records required
by this subsection shall be provided upon request for ex-
amination and copying to employees, employee repre-
sentatives, and the director in accordance with WAC
296-62-05201 through 296-62-05209 and 296-62-
05213 through 296—-62-05217.

(iii) Employee medical records required by this sub-
section shall be provided upon request for examination
and copying, to the subject employee, to anyone having
the specific written consent of the subject employee, and
to the director in accordance with WAC 296—62-052.

(d) Transfer of records.

(i) The employer shall comply with the requirements
involving transfer of records set forth in WAC 296-62—
05205.

(ii) If the employer ceases to do business and there is
no successor employer to receive and retain the records
for the prescribed period, the employer shall notify the
director, at least three months prior to disposal, and
transmit them to the director if required by the director
within that period.
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(12) Observation of monitoring.

(a) Employee observation. The employer shall provide
affected employees, or their designated representatives,
an opportunity to observe the measuring or monitoring
of employee exposure to benzene conducted pursuant to
subsection (5) of this section.

(b) Observation procedures. When observation of the
measuring or monitoring of employee exposure to ben-
zene requires entry into areas where the use of protective
clothing and equipment or respirators is required, the
employer shall provide the observer with personal pro-
tective clothing and equipment or respirators required to
be worn by employees working in the area, assure the
use of such clothing and equipment or respirators, and
require the observer to comply with all other applicable
safety and health procedures.

(13) Dates.

(a) Engineering and work practice controls required
by subsection (6)(a) of this section shall be implemented
no later than December 10, 1989.

(b) Coke and coal chemical operations may comply
with (b)(ii) of this subsection or alternately include
within the compliance program required by subsection
(6)(b) of this section, a requirement to phase in engi-
neering controls as equipment is repaired and replaced.
For coke and coal chemical operations choosing the lat-
ter alternative, compliance with the engineering controls
requirements of subsection (6)(a) of this section shall be
achieved no later than December 10, 1992. Substantial
compliance with the engineering control requirements
shall be achieved no later than December 10, 1990.

(14) Appendices. The information contained in WAC
296-62—07525, Appendices A, B, C, and D is not in-
tended, by itself, to create any additional obligations not
otherwise imposed or to detract from any existing obli-
gations. The protocols on respiratory fit testing in Ap-
pendix E are mandatory.

NEW SECTION

WAC 296-62—07525 APPENDIX A SUB-
STANCE SAFETY DATA SHEET—BENZENE. (1)
Substance identification.

(a) Substance: Benzene.

(b) Permissible exposure: Except as to the use of gas-
oline, motor fuels, and other fuels subsequent to dis-
charge from bulk terminals and other exemptions speci-
fied in WAC 296—62-07523 (1)(b):

(i) Airborne: The maximum time-weighted average
(TWA) exposure limit is one part of benzene vapor per
million parts of air (1 ppm) for an eight-hour workday
and the maximum short—term exposure limit (STEL) is
5 ppm for any fifteen—-minute period.

(i) Dermal: Eye contact shall be prevented and skin
contact with liquid benzene shall be limited.

(c) Appearance and odor: Benzene is a clear, colorless
liquid with a pleasant, sweet odor. The odor of benzene
does not provide adequate warning of jts hazard.

(2) Health hazard data.

(a) Ways in which benzene affects your health. Ben-
zene can affect your health if you inhale it, or if it comes
in contact with your skin or eyes. Benzene is also harm-
ful if you happen to swallow it.
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(b) Effects of overexposure.

(i) Short-term (acute) overexposure: If you are
overexposed to high concentrations of benzene, well
above the levels where its odor is first recognizable, you
may feel breathless, irritable, euphoric, or giddy, you
may experience irritation in eyes, nose, and respiratory
tract. You may develop a headache, feel dizzy, nause-
ated, or intoxicated. Severe exposures may lead to con-
vulsions and loss of consciousness.

(if) Long—term (chronic) exposure. Repeated or pro-
longed exposure to benzene, even at relatively low con-
centrations, may result in various blood disorders, rang-
ing from anemia to leukemia, an irreversible, fatal dis-
ease. Many blood disorders associated with benzene ex-
posure may occur without symptoms.

(3) Protective clothing and equipment.

(a) Respirators. Respirators are required for those op-
erations in which engineering controls or work practice
controls are not feasible to reduce exposure to the per-
missible level. However, where employers can document
that benzene is present in the workplace less than thirty
days a year, respirators may be used in lieu of engineer-
ing controls. If respirators are worn, they must have
joint Mine Safety and Health Administration and the
National Institute for Occupational Safety and Health
(NIOSH) seal of approval, and cartridge or canisters
must be replaced before the end of their service life, or
the end of the shift, whichever occurs first. If you expe-
rience difficulty breathing while wearing a respirator,
you may request a positive pressure respirator from your
employer. You must be thoroughly trained to use the
assigned respirator, and the training will be provided by
your employer.

(b) Protective clothing. You must wear appropriate
protective clothing (such as boots, gloves, sleeves,
aprons, etc.,) over any parts of your body that could be
exposed to liquid benzene.

(¢) Eye and face protection. You must wear splash—
proof safety goggles if it is possible that benzene may
get into your eyes. In addition, you must wear a face
shield if your face could be splashed with benzene liquid.

(4) Emergency and first aid procedures.

(a) Eye and face exposure. If benzene is splashed in
your eyes, wash it out immediately with large amounts
of water. If irritation persists or vision appears to be af-
fected see a doctor as soon as possible.

(b) Skin exposure. If benzene is spilled on your cloth-
ing or skin, remove the contaminated clothing and wash
the exposed. skin with large amounts of water and soap
immediately. Wash contaminated clothing before you
wear it again.

(c) Breathing. If you or any other person breathes in
large amounts of benzene, get the exposed person to
fresh air at once. Apply artificial respiration if breathing
has stopped. Call for medical assistance or a doctor as
soon as possible. Never enter any vessel or confined
space where the benzene concentration might be high
without proper safety equipment and at least one other
person present who will stay outside. A life line should
be used.
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(d) Swallowing. If benzene has been swallowed and
the patient is conscious, do not induce vomiting. Call for
medical assistance or a doctor immediately.

(5) Medical requirements. If you are exposed to ben-
zene at a concentration at or above 0.5 ppm as an 8-
hour time—weighted average, or have been exposed at or
above 10 ppm in the past while employed by your cur-
rent employer, your employer is required to provide a
medical examination and history and laboratory tests
within sixty days of the effective date of this standard
and annually thereafter. These tests shall be provided
without cost to you. In addition, if you are accidentally
exposed to benzene (either by ingestion, inhalation, or
skin/eye contact) under emergency conditions known or
suspected to constitute toxic exposure to benzene, your
employer is required to make special laboratory tests
available to you.

(6) Observation of monitoring. Your employer is re-
quired to perform measurements that are representative
of your exposure to benzene and you or your designated
representative are entitled to observe the monitoring
procedure. You are entitled to observe the steps taken in
the measurement procedure, and to record the results
obtained. When the monitoring procedure is taking place
in an area where respirators or personal protective
clothing and equipment are required to be worn, you or
your representative must also be provided with, and
must wear the protective clothing and equipment.

(7) Access to records. You or your representative are
entitled to see the records of measurements of your ex-
posure to benzene upon written request to your employ-
er. Your medical examination records can be furnished
to yourself, your physician, or designated representative
upon request by you to your employer.

(8) Precautions for safe use, handling, and storage.
Benzene liquid is highly flammable. It should be stored
in tightly closed containers in a cool, well ventilated
area. Benzene vapor may form explosive mixtures in air.
All sources of ignition must be controlled. Use non-
sparking tools when opening or closing benzene contain-
ers. Fire extinguishers, where provided, must be readily
available. Know where they are located and how to op-
erate them. Smoking is prohibited in areas where ben-
zene is used or stored. Ask your supervisor where ben-
zene is used in your area and for additional plant safety
rules.

NEW SECTION

WAC 296-62-07527 APPENDIX B SUB-
STANCE TECHNICAL GUIDELINES—BENZENE.
(1) Physical and chemical data.

(a) Substance identification.

(i) Synonyms: Benzol, benzole, coal naphtha,
cyclohexatriene, phene, pheny! hydride, pyrobenzol.
(Benzin, petroleum benzin and Benzine do not contain
benzene.)

(if) Formula: C6H6 (CAS Registry Number: 7]1-43—

2).
(b) Physical data.

(1) Boiling point (760 mm Hg); 80.1 C (176 F).
(ii) Specific gravity (water=1): 0.879.
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(iii) Vapor density (air=1): 2.7.

(iv) Melting point: 5.5 C (42 F).

(v) Vapor pressure at 20 C (68 F): 75 mm Hg.

(vi) Solubility in water: .06%.

(vii) Evaporation rate (ether=1): 2.8.

(viii) Appearance and odor: Clear, colorless liquid
with a distinctive sweet odor.

(2) Fire, explosion, and reactivity hazard data.

(a) Fire.

(i) Flash point (closed cup): —~11 C (12 F).

(ii) Autoignition temperature: 580 C (1076 F).

(iii) Flammable limits in Air. % by volume: Lower:
1.3%, Upper: 7.5%.

(iv) Extinguishing media: Carbon dioxide, dry chemi-
cal, or foam.

(v) Special fire-fighting procedures: Do not use solid
stream of water, since stream will scatter and spread
fire. Fine water spray can be used to keep fire-exposed
containers cool.

(vi) Unusual fire and explosion hazards: Benzene is a
flammable liquid. Its vapors can form explosive mix-
tures. All ignition sources must be controlled when ben-
zene is used, handled, or stored. Where liquid or vapor
may be released, such areas shall be considered as haz-
ardous locations. Benzene vapors are heavier than air,
thus the vapors may travel along the ground and be ig-
nited by open flames or sparks at locations remote from
the site at which benzene is handled.

(vii) Benzene is classified as a 1 B flammable liquid
for the purpose of conforming to the requirements of
WAC 296-24-330. A concentration exceeding 3,250
ppm is considered a potential fire explosion hazard. Lo-
cations where benzene may be present in quantities suf-
ficient to produce explosive or ignitable mixtures are
considered Class I Group D for the purposes of con-
forming to the requirements of WAC 296-24-95613.

(b) Reactivity.

(i) Conditions contributing to instability: Heat.

(ii) Incompatibility: Heat and oxidizing materials.

(iii) Hazardous decomposition products: Toxic gases
and vapors (such as carbon monoxide).

(3) Spill and leak procedures.

(a) Steps to be taken if the material is released or
spilled. As much benzene as possible should be absorbed
with suitable materials, such as dry sand or earth; ben-
zine remaining must be flushed with large amounts of
water. Do not flush benzene into a confined space, such
as a sewer, because of explosion danger. Remove all ig-
nition sources. Ventilate enclosed places.

(b) Waste disposal method. Disposal methods must
conform to other jurisdictional regulations. If allowed,
benzene may be disposed of:

(i) By absorbing it in dry sand or earth and disposing
in a sanitary landfill;

(ii) If small quantities, by removing it to a safe loca-
tion from buildings or other combustible sources, pour-
ing it in dry sand or earth and cautiously igniting it, and

(iii) If large quantities, by atomizing it in a suitable
combustion chamber.

(4) Miscellaneous precautions.

(a) High exposure to benzene can occur when trans-
ferring the liquid from one container to another. Such
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operations should be well ventilated and good work
practices must be established to avoid spills.

(b) Use nonsparking tools to open benzene containers
which are effectively grounded and bonded prior to
opening and pouring.

(c¢) Employers must advise employees of all plant ar-
eas and operations where exposure to benzene could oc-
cur. Common operations in which high exposures to
benzene may be encountered are: The primary produc-
tion and utilization of benzene, and transfer of benzene.

NEW SECTION

WAC 296-62-07529 APPENDIX C MEDICAL
SURVEILLANCE GUIDELINES FOR BENZENE.
(1) Route of entry.

Inhalation; skin absorption.

(2) Toxicology. Benzene is primarily an inhalation
hazard. Systemic absorption may cause depression of the
hematopoietic system, pancytopenia, aplastic anemia,
and leukemia. Inhalation of high concentrations can af-
fect central nervous system function. Aspiration of small
amounts of liquid benzene immediately causes pulmo-
nary edema and hemorrhage of pulmonary tissue. There
is some absorption through the skin. Absorption may be
more rapid in the case of abraded skin, and benzene may
be more readily absorbed if it is present in a mixture or
as a contaminant in solvents which are readily absorbed.
The defatting action of benzene may produce primary
irritation due to repeated or prolonged contact with the
skin. High concentrations are irritating to the eyes and
the mucous membranes of the nose, and respiratory
tract.

(3) Signs and symptoms. Direct skin contact with
benzene may cause erythema. Repeated or prolonged
contact may result in drying, scaling dermatitis, or de-
velopment of secondary skin infections. In addition,
there is benzene absorption through the skin. Local ef-
fects of benzene vapor or liquid on the eye are slight.
Only at very high concentrations is there any smarting
sensation in the eye. Inhalation of high concentrations of
benzene may have an initial stimulatory effect on the
central nervous system characterized by exhilaration,
nervous excitation, and/or giddiness, followed by a peri-
od of depression, drowsiness, or fatigue. A sensation of
tightness in the chest accompanied by breathlessness
may occur and ultimately the victim may lose con-
sciousness. Tremors, convulsions, and death may follow
from respiratory paralysis or circulatory collapse in a
few minutes to several hours following severe exposures.

The detrimental effect on the blood—forming system of
prolonged exposure to small quantities of benzene vapor
is of extreme importance. The hematopoietic system is
the chief target for benzene's toxic effects which are
manifested by alterations in the levels of formed ele-
ments in the peripheral blood. These effects have oc-
curred at concentrations of benzene which may not
cause irritation of mucous membranes, or any unpleas-
ant sensory effects. Early signs and symptoms of benzene
morbidity are varied, often not readily noticed and non-
specific. Subjective complaints of headache, dizziness,
and loss of appetite may precede or follow clinical signs.
Rapid pulse and low blood pressure, in addition to a
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physical appearance of anemia, may accompany a sub-
Jective complaint of shortness of breath and excessive
tiredness. Bleeding from the nose, gums, or mucous
membranes, and the development of purpuric spots
(small bruises) may occur as the condition progresses.
Clinical evidence of leukopenia, anemia, and
thrombocytopenia, singly or in combination, has been
frequently reported among the first signs.

Bone marrow may appear normal, aplastic, or hyper-
plastic, and may not, in all situations, correlate with pe-
ripheral blood forming tissues. Because of variations in
the susceptibility to benzene morbidity, there is no " typ-
ical" blood picture. The onset of effects of prolonged
benzene exposure may be delayed for many months or
years after the actual exposure has ceased and identifi-
cation or correlation with benzene exposure must be
sought out in the occupational history.

(4) Treatment of acute toxic effects. Remove from
exposure immediately. Make sure you are adequately
protected and do not risk being overcome by fumes. Give
oxygen or artificial resuscitation if indicated. Flush eyes,
wash skin if contaminated and remove all contaminated
clothing. Symptoms of intoxication may persist following
severe exposures. Recovery from mild exposures is usu-
ally rapid and complete.

(5) Surveillance and preventive considerations.

(a) General. The principal effects of benzene exposure
which form the basis for this regulation are pathological
changes in the hematopoietic system, reflected by
changes in the peripheral blood and manifesting clinic-
ally as pancytopenia, aplastic anemia, and leukemia.
Consequently, the medical surveillance program is de-
signed to observe, on a regular basis, blood indices for
early signs of these effects, and although early signs of
leukemia are not usually available, emerging diagnostic
technology and innovative regimes make consistent sur-
veillance for leukemia, as well as other hematopoietic
effects, essential.

Initial examinations are to be provided within sixty
days of the effective date of this standard, or at the time
of initial assignment, and periodic examinations annually
thereafter.

There are special provisions for medical tests in the
event of hematologic abnormalities or for emergency
situations.

The blood values which require referral to a hematol-
ogist or internist are noted in (b)(i) of this subsection.
The standard specifies that blood abnormalities that
persist must be referred "unless the physician has good
reason to believe such referral is unnecessary” ((b)(i) of
this subsection). Examples of conditions that could make
a referral unnecessary despite abnormal blood limits are
iron or folate deficiency, menorrhagia, or blood loss due
to some unrelated medical abnormality.

Symptoms and signs of benzene toxicity can be non-
specific. Only a detailed history and appropriate investi-
gative procedure will enable a physician to rule out or
confirm conditions that place the employee at increased
risk. To assist the examining physician with regard to
which laboratory tests are necessary and when to refer
an employee to the specialist, OSHA has established the
following guidelines.
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(b) Hematology guidelines. A minimum battery of
tests is to be performed by strictly standardized
methods.

(i) Red cell, white cell, platelet counts, white blood
cell differential, hematocrit and red cell indices must be
performed by an accredited laboratory. The normal
ranges for the red cell and white cell counts are influ-
enced by altitude, race, and sex, and therefore should be
determined by the accredited laboratory in the specific
area where the tests are performed.

Either a decline from an absolute normal or an indi-
vidual's baseline to a subnormal value or a rise to a su-
pra—normal value, are indicative of potential toxicity,
particularly if all blood parameters decline. The normal
total white blood count is approximately 7,200/mm3
plus or minus 3,000. For cigarette smokers the white
count may be higher and the upper range may be 2,000
cells higher than normal for the laboratory. In addition,
infection, allergies and some drugs may raise the white
cell count. The normal platelet count is approximately
250,000 with a range of 140,000 to 400,000. Counts
outside this range should be regarded as possible evi-
dence of benzene toxicity.

Certain abnormalities found through routine screening
are of greater significance in the benzene—exposed work-
er and require prompt consultation with a specialist,
namely:

(A) Thrombocytopenia.

(B) A trend of decreasing white cell, red cell, or
platelet indices in an individual over time is more worri-
some than an isolated abnormal finding at one test time.
The importance of trend highlights the need to compare
an individual's test results to baseline and/or previous
periodic tests.

(C) A constellation or pattern of abnormalities in the
different blood indices is of more significance than a sin-
gle abnormality. A low white count not associated with
any abnormalities in other cell indices may be a normal
statistical variation, whereas if the low white count is
accompanied by decreases in the platelet and/or red cell
indices, such a pattern is more likely to be associated
with benzene toxicity and merits thorough investigation.

Anemia, leukopenia, macrocytosis or an abnormal
differential white blood cell count should alert the phy-
sician to further investigate and/or refer the patient if
repeat tests confirm the abnormalities. If routine screen-
ing detects an abnormality, follow—up tests which may
be helpful in establishing the etiology of the abnormality
are the peripheral blood smear and the reticulocyte
count.

The extreme range of normal for reticulocytes is 0.4
to 2.5 percent of the red cells, the usual range being 0.5
to 1.2 percent of the red cells, but the typical value is in
the range of 0.8 to 1.0 percent. A decline in reticulocytes
to levels of less than 0.4 percent is to be regarded as
possible evidence (unless another specific cause is found)
of benzene toxicity requiring accelerated surveillance.
An increase in reticulocyte levels to about 2.5 percent
may also be consistent with (but is not as characteristic
of) benzene toxicity.
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(ii) An important diagnostic test is a careful exami-
nation of the peripheral blood smear. As with reticulo-
cyte count the smear should be with fresh uncoagulated
blood obtained from a needle tip following venipuncture
or from a drop of earlobe blood (capillary blood). If
necessary, the smear may, under certain limited condi-
tions, be made from a blood sample anticoagulated with
EDTA (but never with oxalate or heparin). When the
smear is to be prepared from a specimen of venous blood
which has been collected by a commercial Vacutainer
type tube containing neutral EDTA, the smear should be
made as soon as possible after the venesection. A delay
of up to twelve hours is permissible between the drawing
of the blood specimen into EDTA and the preparation of
the smear if the blood is stored at refrigerator (not
freezing) temperature.

(iii) The minimum mandatory observations to be
made from the smear are:

(A) The differential white blood cell count,

(B) Description of abnormalities in the appearance of
red cells; and

(C) Description of any abnormalities in the platelets.

(D) A careful search must be made throughout of ev-
ery blood smear for immature white cells such as band
forms (in more than normal proportion, i.e., over ten
percent of the total differential count), any number of
metamyelocytes, myelocytes, or myeloblasts. Any nucle-
ate or multinucleated red blood cells should be reported.
Large "giant" platelets or fragments of megakaryocytes
must be recognized.

An increase in the proportion of band forms among
the neutrophilic granulocytes is an abnormality deserv-
ing special mention, for it may represent a change which
should be considered as an early warning of benzene
toxicity in the absence of other causative factors (most
commonly infection). Likewise, the appearance of
metamyelocytes, in the absence of another probable
cause, is to be considered a possible indication of ben-
zene—induced toxicity.

An upward trend in the number of basophils, which
normally do not exceed about 2.0 percent of the total
white cells, is to be regarded as possible evidence of
benzene toxicity. A rise in the eosinophil count is less
specific but also may be suspicious of toxicity if it rises
above 6.0 percent of the total white count.

The normal range of monocytes is from 2.0 to 8.0
percent of the total white count with an average of about
5.0 percent. About twenty percent of individuals report-
ed to have mild but persisting abnormalities caused by
exposure to benzene show a persistent monocytosis. The
findings of a monocyte count which persists at more than
ten to twelve percent of the normal white cell count
(when the total count is normal) or persistence of an
absolute monocyte count in excess of 800/mm3 should
be regarded as a possible sign of benzene-induced
toxicity.

A less frequent but more serious indication of benzene
toxicity is the finding in the peripheral blood of the so—
called "pseudo” (or acquired) Pelger-Huet anomaly. In
this anomaly many, or sometimes the majority, of the
neutrophilic granulocytes possess two round nuclear seg-
ments—less often one or three round segments—rather
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than three normally elongated segments. When this
anomaly is not hereditary, it is often but not invariably
predictive of subsequent leukemia. However, only about
two percent of patients who ultimately develop acute
myelogenous leukemia show the acquired Pelger—Huet
anomaly. Other tests that can be administered to inves-
tigate blood abnormalities are discussed below; however,
such procedures should be undertaken by the
hematologist.

An uncommon sign, which cannot be detected from
the smear, but can be elicited by a "sucrose water test"
of peripheral blood, is transient paroxysmal nocturnal
hemoglobinuria (PNH), which may first occur
insidiously during a period of established aplastic ane-
mia, and may be followed within one to a few years by
the appearance of rapidly fatal acute myelogenous leu-
kemia. Clinical detection of PNH, which occurs in only
one or two percent of those destined to have acute
myelogenous leukemia, may be difficult; if the "sucrose
water test" is positive, the somewhat more definitive
Ham test, also known as the acid—serum hemolysis test,
may provide confirmation.

(E) Individuals documented to have developed acute
myelogenous leukemia years after initial exposure to
benzene may have progressed through a preliminary
phase of hematologic abnormality. In some instances
pancytopenia (i.e., a lowering in the counts of all circu-
lating blood cells of bone marrow origin, but not to the
extent implied by the term "aplastic anemia") preceded
leukemia for many years. Depression of a single blood
cell type or platelets may represent a harbinger of
aplasia or leukemia. The finding of two or more
cytopenias, or pancytopenia in a benzene—exposed indi-
vidual, must be regarded as highly suspicious of more
advanced although still  reversible, toxicity.
" Pancytopenia” coupled with the appearance of imma-
ture cells (myelocytes, myeloblasts, erythroblasts, etc.),
with abnormal cells (pseudo Pelger—Huet anomaly,
atypical nuclear heterochromatin, etc.), or unexplained
elevations of white blood cells must be regarded as evi-
dence of benzene overexposure unless proved otherwise.
Many severely aplastic patients manifested the ominous
finding of five to ten percent myeloblasts in the marrow,
occasional myeloblasts and myelocytes in the blood and
twenty to thirty monocytes. It is evident that isolated
cytopenias, pancytopenias, and even aplastic anemias in-
duced by benzene may be reversible and complete re-
covery has been reported on cessation of exposure. How-
ever, since any of these abnormalities is serious, the em-
ployee must immediately be removed from any possible
exposure to benzene vapor. Certain tests may substanti-
ate the employee's prospects for progression or regres-
sion. One such test would be an examination of the bone
marrow, but the decision to perform a bone marrow as-
piration or needle biopsy is made by the hematologist.

The findings of basophilic stippling in circulating red
blood cells (usually found in one to five percent of red
cells following marrow injury), and detection in the bone
marrow of what are termed "ringed sideroblasts" must
be taken seriously, as they have been noted in recent
years to be premonitory signs of subsequent leukemia.

- neutrophil
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Recently peroxidase—staining of circulating or marrow
granulocytes, employing  benzidine
dihydrochloride, have revealed the disappearance of, or
diminution in, peroxidase in a sizable proportion of the
granulocytes, and this has been reported as an early sign
of leukemia. However, relatively few patients have been
studied to date. Granulocyte granules are normally
strongly peroxidase positive. A steady decline in leuko-
cyte alkaline phosphatase has also been reported as sug-
gestive of early acute leukemia. Exposure to benzene
may cause an early rise in serum iron, often but not al-
ways associated with a fall in the reticulocyte count.
Thus, serial measurements of serum iron levels may pro-
vide a means of determining whether or not there is a
trend representing  sustained  suppression  of
erythropoiesis.

Measurement of serum iron, determination of peroxi-
dase and of alkaline phosphatase activity in peripheral
granulocytes can be performed in most pathology labo-
ratories. Peroxidase and alkaline phosphatase staining
are usually undertaken when the index of suspicion for
leukemia is high.

NEW SECTION

WAC 296-62-07531 APPENDIX D SAMPLING
AND ANALYTICAL METHODS FOR BENZENE
MONITORING AND MEASUREMENT PROCE-
DURES. Measurements taken for the purpose of deter-
mining employee exposure to benzene are best taken so
that the representative average eight—hour exposure may
be determined from a single eight—hour sample or two
four—hour samples. Short-time interval samples (or grab
samples) may also be used to determine average expo-
sure level if a minimum of five measurements are taken
in a random manner over the eight-hour work shift.
Random sampling means that any portion of the work
shift has the same chance of being sampled as any other.
The arithmetic average of all such random samples
taken on one work shift is an estimate of an employee's
average level of exposure for that work shift. Air
samples should be taken in the employee's breathing
zone (air that would most nearly represent that inhaled
by the employee). Sampling and analysis must be per-
formed with procedures meeting the requirements of the
standard.

There are a number of methods available for moni-
toring employee exposures to benzene. The sampling and
analysis may be performed by collection of the benzene
vapor on charcoal adsorption tubes, with subsequent
chemical analysis by gas chromatography. Sampling and
analysis may also be performed by portable direct read-
ing instruments, real-time continuous monitoring sys-
tems, passive dosimeters or other suitable methods. The
employer has the obligation of selecting a monitoring
method which meets the accuracy and precision require-
ments of the standard under his unique field conditions.
The standard requires that the method of monitoring
must have an accuracy, to a ninety—five percent confi-
dence level, of not less than plus or minus twenty—five
percent for concentrations of benzene greater than or
equal to 0.5 ppm.
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The WISHA lIaboratory uses NIOSH Method 1500
for evaluation of benzene air concentrations.

(1) WISHA method HYDCB for air samples.

Analyte: Benzene.

Matrix: Air.

Procedure: Adsorption on charcoal, desorption with
carbon disulfide, analysis by GC.

Detection limit: 0.25 ppm.

Recommended air volume and sampling rate: 10L at
0.05 to 0.2 L/min.

(a) Principle of the method.

(i) A known volume of air is drawn through a char-
coal tube to trap the organic vapors present.

(ii) The charcoal in the tube is transferred to a small,
stoppered vial, and the analyte is desorbed with carbon
disulfide.

(iii) An aliquot of the desorbed sample is injected into
a gas chromatograph.

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

(b) Advantages and disadvantages of the method.

(i) The sampling device is small, portable, and in-
volves no liquids. Interferences are minimal, and most of
those which do occur can be eliminated by altering
chromatographic conditions. The samples are analyzed
by means of a quick, instrumental method.

(ii) The amount of sample which can be taken is lim-
ited 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 twenty—
five percent of that found on the front section, the possi-
bility of sample loss exists.

(c) Apparatus.

(i) A calibrated personal sampling pump whose flow
can be determined within £+ 5 percent at the recom-
mended flow rate.

(ii) Charcoal tubes: Glass with both ends flame sealed,
7 cm long with a 6-mm O.D. and a 4-mm LD., con-
taining two sections of 20/40 mesh activated charcoal
separated by a 2-mm portion of urethane foam. The ac-
tivated charcoal is prepared from coconut shells and is
obtained commercially. The adsorbing section contains
100 mg of charcoal, the back—up section 50 mg. A 3-
mm portion of urethane foam is placed between the out-
let end of the tube and the back—up section. A plug of
silanized glass wool is placed in front of the adsorbing
section. The pressure drop across the tube must be less
than one inch of mercury at a flow rate of one liter per
minute.

(iii) Gas chromatograph equipped with a flame ion-
ization detector.

(iv) Column (10-ft 1/8-in stainless steel) packed with
80/100 Supelcoport coated with twenty percent SP
2100, 0.1 percent CW 1500.

(v) An electronic integrator or some other suitable
method for measuring peak area.

(vi) Two—milliliter sample vials with Teflon-lined
caps.

I;vii ) Microliter syringes: 10-microliter 10-uL syringe,
and other convenient sizes for making standards, I-uL
syringe for sample injections.

(viii) Pipets: 1.0 mL delivery pipets.

135]

WSR 88-21-001

(ix) Volumetric flasks: Convenient sizes for making
standard solutions.

(d) Reagents.

(i) Chromatographic quality carbon disulfide (CS2).
Most commercially available carbon disulfide contains a
trace of benzene which must be removed. It can be re-
moved with the following procedure:

Heat under reflux for two to three hours, 500 mL of
carbon disulfide, 10 mL concentrated sulfuric acid, and
five drops of concentrated nitric acid. The benzene is
converted to nitrobenzene. The carbon disulfide layer is
removed, dried with anhydrous sodium sulfate, and dis-
tilled. The recovered carbon disulfide should be benzene
free. (It has recently been determined that benzene can
also be removed by passing the carbon disulfide through
13x molecular sieve.)

(i) Benzene, reagent grade.

(iii) p—Cymene, reagent grade, (internal standard).

(iv) Desorbing reagent. The desorbing reagent is pre-
pared by adding 0.05 mL of p-Cymene per milliliter of
carbon disulfide. (The internal standard offers a conve-
nient means correcting analytical response for slight in-
consistencies in the size of sample injections. If the ex-
ternal standard technique is preferred, the internal stan-
dard can be eliminated.)

(v) Purified GC grade helium, hydrogen, and air.

(e) Procedure.

(i) Cleaning of equipment. All glassware used for the
laboratory analysis should be properly cleaned and free
of organics which could interfere in the analysis.

(if) Calibration of personal pumps. Each pump must
be calibrated with a representative charcoal tube in the
line.

(iif) Collection and shipping of samples.

(A) Immediately before sampling, break the ends of
the tube to provide an opening at least one-half the in-
ternal diameter of the tube (2 mm).

(B) The smaller section of the charcoal is used as the
backup and should be placed nearest the sampling pump.

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

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

(E) A sample size of ten liters is recommended. Sam-
ple at a flow rate of approximately 0.05 to 0.2 liters per
minute. The flow rate should be known with an accuracy
of at least + 5 percent.

(F) The charcoal tubes should be capped with the
supplied plastic caps immediately after sampling.

(G) Submit at least one blank tube (a charcoal tube
subjected to the same handling procedures, without hav-
ing any air drawn through it) with each set of samples.
Take necessary shipping and packing precautions to
minimize breakage of samples.

(iv) Analysis of samples.

(A) Preparation of samples. In preparation for analy-
sis, 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 in the first
(larger) section is transferred to a 2-ml vial. The sepa-
rating section of foam is removed and discarded; the



WSR 88-21-001

second section is transferred to another capped vial.
These two sections are analyzed separately.

(B) Desorption of samples. Prior to analysis, 1.0 mL
of desorbing solution is pipetted into each sample con-
tainer. The desorbing solution consists of 0.05 uL inter-
nal standard per mL of carbon disulfide. The sample vi-
als are capped as soon as the solvent is added.
Desorption should be done for thirty minutes with occa-
sional shaking.

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

(I) mL/min (60 psig) helium carrier gas flow.

(II) mL/min (40 psig) hydrogen gas flow to detector.

(III) mL/min (40 psig) air flow to detector.

(I1V) 250°C injector temperature.

(V) 250°C detector temperature.

(VI) Column temperature variable.

(D) Injection size. 1 uL.

(D) Measurement of area. The peak areas are mea-
sured by an electronic integrator or some other suitable
form of area measurement.

(F) An internal standard procedure is used. The inte-
grator is calibrated to report results in ppm for a ten
liter air sample after correction for desorption efficiency.

(v) Determination of desorption efficiency.

(A) Importance of determination. The desorption effi-
ciency of a particular compound can vary from one lab-
oratory to another and from one lot of chemical to an-
other. Thus, it is necessary to determine, at least once,
the percentage of the specific compound that is removed
in the desorption process, provided the same batch of
charcoal is used.

(B) Procedure for determining desorption efficiency.
The reference portion of the charcoal tube is removed.
To the remaining portion, amounts representing 0.5X,
1X, and 2X and (X represents target concentration)
based on a 10 L air sample are injected into several
tubes at each level. Dilutions of benzene with carbon
disulfide are made to allow injection of measurable
quantities. These tubes are then allowed to equilibrate at
least overnight. Following equilibration they are ana-
Iyzed following the same procedure as the samples.
Desorption efficiency is determined by dividing the
amount of benzene found by amount spiked on the tube.

(f) Calibration and standards. A series of standards
varying in concentration over the range of interest is
prepared and analyzed under the same GC conditions
that will be used on the samples. A calibration curve is
prepared by plotting concentration (mg/mL) versus
peak area.

(g) Calculations. Benzene air concentration can be
calculated from the following equation:

mg/m3=(A)(B)/(C)(D)

Where: A=mg/mL benzene, obtained from the cali-
bration curve

B=desorption volume (1 mL)

C=Liters of air sampled
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D=desorption efficiency

The concentration in mg/m3 can be converted to ppm
(at 25 and 760 mm) with the following equation:

ppm=(mg/m3)(24.46)/(78.11)

Where: 24.46=molar volume of an ideal gas

25 C and 760 mm

78.11=molecular weight of benzene

(h) Backup data.

(i) Detection limit-air samples.

The detection limit for the analytical procedure is 2.2
mg with a coefficient of variation of 0.023 at this level.
This would be equivalent to an air concentration of 0.25
ppm for a 10 L air sample. This amount provided a
chromatographic peak that could be identifiable in the
presence of possible interferences. The detection limit
data were obtained by making 1 uL injections of a 2.2
mg/mL standard.

Injection Area Count

655.4
617.5
662.0
641.1
636.4
629.2

(ii) Pooled coefficient of variation—Air Samples. The
pooled coefficient of variation for the analytical proce-
dure was determined by 1 uL replicate injections of an-
alytical standards. The standards were 16.04, 32.08, and
64.16 ug/mL, which are equivalent to 0.5, 1.0, and 2.0
ppm for a 10 L air sample respectively.

Area Counts
Injection
0.5 ppm 1.0 ppm 2.0 ppm
3996.5 8130.2 16481
4059.4 8235.6 16493
4052.0 8307.9 16535
4027.2 8263.2 16609
4046.8 8291.1 16552
4137.9 8288.8 16618
4053.3 8254.0 16548.3
47.2 62.5 57.1
cv= 0.0116 0.0076 0.0034
[0 1 N T

(36]

(iii) Storage data—air samples.

Samples were generated at 1.03 ppm benzene at
eighty percent relative humidity, 22 C, and 643 mm. All
samples were taken for fifty minutes at 0.2 L/min. Six
samples were analyzed immediately and the rest of the
samples were divided into two groups by fifteen samples
each. One group was stored at refrigerated temperature
of =25 C, and the other group was stored at ambient
temperature (approximately 23 C). These samples were
analyzed over a period of fifteen days. The results are
tabulated below.
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PERCENT RECOVERY

Day Analyzed Refrigerated Ambient
97.4 28.7 98.9 97.4 98.7 98.9
97.1 100.6 100.9° 97.1 100.6 100.9
95.8 96.4 95.4 95.4 96.6 96.9
93.9 93.7 92.4 92.4 94.3 9.1
93.6 95.5 94.6 95.2 95.6 96.6
94.3 95.3 93.7 91.0 95.0 9.6
96.8 95.8 94.2 92.9 96.3 95.9

(iv) Desorption data.

Samples were prepared by injecting liquid benzene
onto the A section of charcoal tubes. Samples were pre-
pared that would be equivalent to 0.5, 1.0, and 2.0 ppm
for a 10 L air sample.

PERCENT RECOVERY

Sample
0.5 ppm 1.0 pom 2.0 ppm
99.4 98.8 99.5
99.5 98.7 99.7
99.2 98.6 99.8
99.4 99.1 100.0
99.2 99.0 99.7
99.8 99.1 99.9
99.4 98.9 99.8
0.22 0.21 0.18
0.0022 0.0021 0.0018

(v) Carbon disulfide.

Carbon disulfide from a number of sources was ana-
Iyzed for benzene contamination. The results are given
in the following table. The benzene contaminant can be
removed with the procedures given in section 4.1.

ppm equivalent

SAMPLE ug Benzene/mL

(for 10 L air sample)

Aldrich Lot 83017........000vennnn 4.20 0.13
Baker Lot 720364......cc0c000uunse 1.0t 0.03
Baker Lot 822351..... ceen 1.0t 0.03
Maiinkrodt Lot WEMP,. 1.74 0.05
Malinkrodt Lot WHGA . . 5.65 0.18
Treated €52 v.vevveernraionnnanans 2.90 0.09

(2) WISHA laboratory method for bulk samples.

Analyte: Benzene.

Matrix: Bulk samples.

Procedure: Bulk samples are analyzed directly by high
performance liquid chromatography (HPLC) or by cap-
illary gas chromatography. See laboratory manual for
GC procedure.

Detection limits: 0.01% by volume.

(a) Principle of the method.

(i) An aliquot of the bulk sample to be analyzed is
injected into a liquid chromatograph or gas
chromatograph.

(ii) The peak area for benzene is determined and
compared to areas obtained from standards.

(b) Advantages and disadvantages of the method.
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(i) The analytical procedure is quick, sensitive, and
reproducible.

(i) Reanalysis of samples is possible.

(iii) Interferences can be circumvented by proper se-
lection of HPLC parameters or GC parameters.

(iv) Samples must be free of any particulates that
may clog the capillary tubing in the liquid
chromatograph. This may require distilling the sample
or clarifying with a clarification kit.

(c) Apparatus.

(i) Liquid chromatograph equipped with a UV detec-
tor or capillary gas chromatograph with FID detector.

(i) HPLC column that will separate benzene from
other components in the bulk sample being analyzed.
The column used for validation studies was a Waters
uBondapack C18, 30 cm x 3.9 mm.

(iii) A clarification kit to remove any particulates in
the bulk if necessary.

(iv) A micro—distillation apparatus to distill any
samples if necessary.

(v) An electronic integrator or some other suitable
method of measuring peak areas.

(vi) Microliter syringes—10 uL syringe and other con-
venient sizes for making standards. 10 uL syringe for
sample injections.

(vii) Volumetric flasks, 5 mL and other convenient
sizes for preparing standards and making dilutions.

(d) Reagents.

(i) Benzene, reagent grade.

(ii) HPLC grade water, methyl alcohol, and isopropy!
alcohol.

(e) Collection and shipment of samples.

(i) Samples should be transported in glass containers
with Teflon—lined caps.

(ii) Samples should not be put in the same container
used for air samples.

(f) Analysis of samples.

(i) Sample preparation.

If necessary, the samples are distilled or clarified.
Samples are analyzed undiluted. If the benzene concen-
tration is out of the working range, suitable dilutions are
made with isopropyl alcohol.

(ii) HPLC conditions.

The typical operating conditions for the high per-
formance liquid chromatograph are:

(A) Mobile phase-Methyl alcohol/water, 50/50.

(B) Analytical wavelength—254 nm.

(C) Injection size—10 uL.

(iii) Measurement of peak area and calibration.

Peak areas are measured by an integrator or other
suitable means. The integrator is calibrated to report re-
sults % in benzene by volume.

(g) Calculations.

Since the integrator is programmed to report results
in % benzene by volume in an undiluted sample, the fol-
lowing equation is used:

% Benzene by Volume=A x B

Where: A=% by volume on report

B=Dilution Factor

(B=1 for undiluted sample)

(h) Backup data.

(i) Detection limit—bulk samples.
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The detection limit for the analytical procedure for
bulk samples is 0.88 ug, with a coefficient or variation of
0.019 at this level. This amount provided a chromato-
graphic peak that could be identifiable in the presence of
possible interferences. The detection limit data were ob-
tained by making 10 uL injections of a 0.10% by volume
standard.

45386
44214
43822
44062
42724

(ii) Pooled coefficient of variation-bulk samples.

The pooled coefficient of variation for analytical pro-
cedure was determined by 50 uL replicate injections of
analytical standards. The standards were 0.01, 0.02,
0.04, 0.10, 1.0, and 2.0% benzene by volume.

Injection No. | 0.01 0.02 0.04 .0.10 1.0 2.0
1ot 45386 | 84737 | 166097 | 448497 | 4395380 | 9339150
2 42241 | 84300 | 170832 | 441299 | 4590800 | 9484900
3L 43822 | 83835 | 164160 | 443719 | 4593200 | 9557580
4 42062 | 84381 | 164445 | 444842 | 4642350 | 9677060
5 Ll 44006 | 8301z | 168398 | 442564 | 4646430 | 9766240
B oaneinniiil, 42724 | 81957 | 173002 | 443975 | 4646260 | .......
X= 44040.1 | 83703.6 | 16787z | 444149 | 4585767 | 9564986
0= 852.5| 1042.2 | 3589.8 | 2459.1 | 96839.3 166233
cv= 0.0194 | 0.0125 | 0.0213 | 0.0055 | 0.0211 0.0174
cv= 0.017
NEW SECTION

WAC 296-62-07533 APPENDIX E QUALITA-
TIVE AND QUANTITATIVE FIT TESTING PRO-
CEDURES. Fit test protocols.

(1) The employer shall include the following provi-
sions in the fit test procedures. These provisions apply to
both qualitative fit testing (QLFT) and quantitative fit
testing (QNFT).

(a) The test subject shall be allowed to pick the most
comfortable respirator from a selection including respir-
ators of various sizes from different manufacturers. The
selection shall include at least three sizes of elastomeric
facepieces of the type of respirator that is to be tested,
i.e., three sizes of half mask, or three sizes of full face-
piece; and units from at least two manufacturers.

(b) Prior to the selection process, the test subject shall
be shown how to put on a respirator, how it should be
positioned on the face, how to set strap tension and how
to determine a comfortable fit. A mirror shall be avail-
able to assist the subject in evaluating the fit and posi-
tioning the respirator. This instruction may not consti-
tute the subject's formal training on respirator use, as it
is only a review.

(c) The test subject shall be informed that he/she is
being asked to select the respirator which provides the
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most comfortable fit. Each respirator represents a differ-
ent size and shape, and if fitted and used properly, will
provide adequate protection.

(d) The test subject shall be instructed to hold each
facepiece up to the face and eliminate those which obvi-
ously do not give a comfortable fit.

(e) The more comfortable facepieces are noted, the
most comfortable mask is donned and worn at least five
minutes to assess comfort. Assistance in assessing com-
fort can be given by discussing the points in (f) of this
subsection. If the test subject is not familiar with using a
particular respirator, the test subject shall be directed to
don the mask several times and to adjust the straps each
time to become adept at setting proper tension on the
straps.

(f) Assessment of comfort shall include reviewing the
following points with the test subject and allowing the
test subject adequate time to determine the comfort of
the respirator:

(i) Position of the mask on the nose,

(ii) Room for eye protection;

(iif) Room to talk; and

(iv) Position of mask on face and cheeks.

(g) The following criteria shall be used to help deter-
mine the adequacy of the respirator fit:

(i) Chin properly placed,

(ii) Adequate strap tension, not overly tightened,

(iii) Fit across nose bridge,

(iv) Respirator of proper size to span distance from
nose to chin;

(v) Tendency of respirator to slip; and

(vi) Self—observation in mirror to evaluate fit and res-
pirator position.

(h) The test subject shall conduct the negative and
positive pressure fit checks as described below or ANSI
Z88.2-1980. Before conducting the negative or positive
pressure test, the subject shall be told to seat the mask.
on the face by moving the head from side—to-side and
up and down slowly while taking in a few slow deep
breaths. Another facepiece shall be selected and retested
if the test subject fails the fit check tests.

(i) Positive pressure test. Close off the exhalation
valve and exhale gently onto the facepiece. The face fit is
considered satisfactory if a slight positive pressure can
be built up inside the facepiece without any evidence of
outward leakage of air at the seal. For most respirators
this method of leak testing requires the wearer to first
remove the exhalation valve cover before closing off the
exhalation valve and then carefully replacing it after the
test.

(ii) Negative pressure test. Close off the inlet opening
of the canister or cartridge(s) by covering with the palm
of the hand(s) or by replacing the filter seal(s), inhale
gently so that the facepiece collapses slightly, and hold
the breath for ten seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air
is detected, the tightness of the respirator is considered
satisfactory.

(i) The test shall not be conducted if there is any hair
growth between the skin and the facepiece sealing sur-
face, such as stubble beard growth, beard, or long side-
burns which cross the respirator sealing surface. Any
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type of apparel which interferes with a satisfactory fit
shall be altered or removed.

(j) If a test subject exhibits difficulty in breathing
during the tests, she or he shall be referred to a physi-
cian trained in respiratory disease or pulmonary medi-
cine to determine whether the test subject can wear a
respirator while performing her or his duties.

(k) The test subject shall be given the opportunity to
wear the successfully fitted respirator for a period of two
weeks. If at any time during this period the respirator
becomes uncomfortable, the test subject shall be given
the opportunity to select a different facepiece and to be
retested.

(1) The employer shall certify that a successful fit test
has been administered to the employee. The certification
shall include the following information:

(i) Name of employee;

(i) Type, brand, and size of respirator, and

(iii) Date of test.

Where QNFT is used, the fit factor, strip chart, or
other recording of the results of the test, shall be re-
tained with the certification. The certification shall be
maintained until the next fit test is administered.

(m) Exercise regimen. Prior to the commencement of
the fit test, the test subject shall be given a description of
the fit test and the test subject's responsibilities during
the test procedure. The description of the process shall
include a description of the test exercises that the sub-
ject will be performing. The respirator to be tested shall
be worn for at least five minutes before the start of the
fit test.

(n) Test exercises. The test subject shall perform ex-
ercises, in the test environment, in the manner described
below:

(i) Normal breathing. In a normal standing position,
without talking, the subject shall breathe normally.

(ii) Deep breathing. In a normal standing position, the
subject shall breathe slowly and deeply, taking caution
so as to not hyperventilate.

(iii) Turning head side to side. Standing in place, the
subject shall slowly turn his/her head from side to side
between the extreme positions on each side. The head
shall be held at each extreme momentarily so the subject
can inhale at each side.

(iv) Moving head up and down. Standing in place, the
subject shall slowly move his/her head up and down.
The subject shall be instructed to inhale in the up posi-
tion (i.e., when looking toward the ceiling).

(v) Talking. The subject shall talk out loud slowly and
loud enough so as to be heard clearly by the test con-
ductor. The subject can read from a prepared text such
as the Rainbow Passage, count backward from one hun-
dred, or recite a memorized poem or song.

(vi) Grimace. The test subject shall grimace by smil-
ing or frowning. ,

(vii) Bending over. The test subject shall bend at the
waist as if he/she were to touch his/her toes. Jogging in
place shall be substituted for this exercise in those test
environments such as shroud type QNFT units which
prohibit bending at the waist.

(viii) Normal breathing. Same as exercise in (n)(i) of
this subsection.

[39]

WSR 88-21-001

Each test exercise shall be performed for one minute
except for the grimace exercise which shall be performed
for fifteen seconds.

The test subject shall be questioned by the test con-
ductor regarding the comfort of the respirator upon
completion of the protocol. If it has become uncomfort-
able, another model of respirator shall be tried.

(2) Qualitative fit test (QLFT) protocols.

(a) General.

(i) The employer shall assign specific individuals who
shall assume full responsibility for implementing the
respirator qualitative fit test program.

(ii) The employer shall ensure that persons adminis-
tering QLFT are able to prepare test solutions, calibrate
equipment and perform tests properly, recognize invalid
tests, and assure that test equipment is in proper work-
ing order.

(iii) The employer shall assure that QLFT equipment
is kept clean and well maintained so as to operate at the
parameters for which it was designed.

(b) Isoamyl acetate protocol.

(i) Odor threshold screening.

The odor threshold screening test, performed without
wearing a respirator, is intended to determine if the in-
dividual tested can detect the odor of isoamyl acetate.

(A) Three one-liter glass jars with metal lids are
required.

(B) Odor free water (e.g., distilled or spring water) at
approximately twenty—five degrees C shall be used for
the solutions.

(C) The isoamyl acetate (IAA) (also known as
isopentyl acetate) stock solution is prepared by adding 1
cc of pure JAA to 800 cc of odor free water in a one
liter jar and shaking for thirty seconds. A new solution
shall be prepared at least weekly.

(D) The screening test shall be conducted in a room
separate from the room used for actual fit testing. The
two rooms shall be well ventilated but shall not be con-
nected to the same recirculating ventilation system.

(E) The odor test solution is prepared in a second jar
by placing 0.4 cc of the stock solution into 500 cc of
odor free water using a clean dropper or pipette. The
solution shall be shaken for thirty seconds and allowed
to stand for two to three minutes so that the IAA con-
centration above the liquid may reach equilibrium. This
solution shall be used for only one day.

(F) A test blank shall be prepared in a third jar by
adding 500 cc of odor free water.

(G) The odor test and test blank jars shall be labeled
I and 2 for jar identification. Labels shall be placed on
the lids so they can be periodically peeled, dried off, and
switched to maintain the integrity of the test.

(H) The following instruction shall be typed on a card
and placed on the table in front of the two test jars (i.e.,
1 and 2): " The purpose of this test is to determine if you
can smell banana oil at a low concentration. The two
bottles in front of you contain water. One of these bot-
tles also contains a small amount of banana oil. Be sure
the covers are on tight, then shake each bottle for two
seconds. Unscrew the lid of each bottle, one at a time,
and sniff at the mouth of the bottle. Indicate to the test
conductor which bottle contains banana oil."
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(I) The mixtures used in the IAA odor detection test
shall be prepared in an area separate from where the test
is performed, in order to prevent olfactory fatigue in the
subject.

(J) If the test subject is unable to correctly identify
the jar containing the odor test solution, the IAA quali-
tative fit test shall not be performed.

(K) If the test subject correctly identifies the jar con-
taining the odor test solution, the test subject may pro-
ceed to respirator selection and fit testing.

(ii) Isoamyl acetate fit test.

(A) The fit test chamber shall be similar to a clear
fifty—five gallon drum liner suspended inverted over a
two—foot diameter frame so that the top of the chamber
is about six inches above the test subject's head. The in-
side top center of the chamber shall have a small hook
attached.

(B) Each respirator used for the fitting and fit testing
shall be equipped with organic vapor cartridges or offer
protection against organic vapors. The cartridges or
masks shall be changed at least weekly.

(C) After selecting, donning, and properly adjusting a
respirator, the test subject shall wear it to the fit testing
room. This room shall be separate from the room used
for odor threshold screening and respirator selection, and
shall be well ventilated, as by an exhaust fan or lab
hood, to prevent general room contamination.

(D) A copy of the test exercises and any prepared text
from which the subject is to read shall be taped to the
inside of the test chamber.

(E) Upon entering the test chamber, the test subject
shall be given a six—inch by five—inch piece of paper
towel, or other porous, absorbent, single—ply material,
folded in half and wetted with 0.75 cc of pure IAA. The
test subject shall hand the wet towel on the hook at the
top of the chamber.

(F) Allow two minutes for the IAA test concentration
to stabilize before starting the fit test exercises. This
would be an appropriate time to talk with the test sub-
Jject; to explain the fit test, the importance of his/her co-
operation, and the purpose for the head exercises; or to
demonstrate some of the exercises.

(G) If at any time during the test, the subject detects
the banana like odor of IAA, the test has failed. The
subject shall quickly exit from the test chamber and
leave the test area to avoid olfactory fatigue.

(H) If the test has failed, the subject shall return to
the selection room and remove the respirator, repeat the
odor sensitivity test, select and put on another respirator,
return to the test chamber and again begin the proce-
dure described in (b)(ii)(A) through (G) of this subsec-
tion. The process continues until a respirator that fits
well has been found. Should the odor sensitivity test be
failed, the subject shall wait about five minutes before
retesting. Odor sensitivity will usually have returned by
this time.

(I) When a respirator is found that passes the test, its
efficiency shall be demonstrated for the subject by hav-
ing the subject break the face seal and take a breath be-
fore exiting the chamber.

(J) When the test subject leaves the chamber, the
subject shall remove the saturated towel and return it to
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the person conducting the test. To keep the test area
from becoming contaminated, the used towels shall be
kept in a self sealing bag so there is no significant IAA
concentration build—up in the test chamber during sub-
sequent tests.

(¢) Saccharin solution aerosol protocol. The saccharin
solution aerosol QLFT protocol is the only currently
available, validated test protocol for use with particulate
disposable dust respirators not equipped with high—effi-
ciency filters. The entire screening and testing procedure
shall be explained to the test subject prior to the conduct
of the screening test.

(i) Taste threshold screening. The saccharin taste
threshold screening, performed without wearing a respi-
rator, is intended to determine whether the individual
being tested can detect the taste of saccharin.

(A) Threshold screening as well as fit testing subjects
shall wear an enclosure about the head and shoulders
that is approximately twelve inches in diameter by four-
teen inches tall with at least the front portion clear and
that allows free movements of the head when a respira-
tor is worn. An enclosure substantially similar to the 3M
hood assembly, parts NZ FT 14 and NZ FT 15 com-
bined, is adequate.

(B) The test enclosure shall have a three-quarter inch
hole in front of the test subject's nose and mouth area to
accommodate the nebulizer nozzle.

(C) The test subject shall don the test enclosure.
Throughout the threshold screening test, the test subject
shall breathe through his/her wide open mouth with
tongue extended.

(D) Using a DeVilbiss Model 40 Inhalation Medica-
tion Nebulizer the test conductor shall spray the thresh-
old check solution into the enclosure. This nebulizer
shall be clearly marked to distinguish it from the fit test
solution nebulizer.

(E) The threshold check solution consists of 0.83
grams of sodium saccharin USP in 1 cc of warm water.
It can be prepared by putting 1 cc of the fit test solution
(see (b)(i)(E) of this subsection) in 100 cc of distilled
water.

(F) To produce the aerosol, the nebulizer bulb is
firmly squeezed so that it collapses completely, then re-
leased and allowed to fully expand.

(G) Ten squeezes are repeated rapidly and then the
test subject is asked whether the saccharin can be tasted.

(H) If the first response is negative, ten more squeezes
are repeated rapidly and the test subject is again asked
whether the saccharin is tasted.

(I) If the second response is negative, ten more
squeezes are repeated rapidly and the test subject is
again asked whether the saccharin is tasted.

(J) The test conductor will take note of the number of
squeezes required to solicit a taste response.

(K) If the saccharin is not tasted after thirty squeezes
(subitem (J)), the test subject may not perform the sac-
charin fit test.

(L) If a taste response is elicited, the test subject shall
be asked to take note of the taste for reference in the fit
test.
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(M) Correct use of the nebulizer means that approxi-
mately 1 cc of liquid is used at a time in the nebulizer
body.

(N) The nebulizer shall be thoroughly rinsed in water,
shaken dry, and refilled at least each morning and after-
noon or at least every four hours.

(ii) Saccharin solution aerosol fit test procedure.

(A) The test subject may not eat, drink (except plain
water), or chew gum for fifteen minutes before the test.

(B) The fit test uses the same enclosure described in
(¢)(i) of this subsection.

(C) The test subject shall don the enclosure while
wearing the respirator selected in (c)(i) of this subsec-
tion. The respirator shall be properly adjusted and
equipped with a particulate filter(s).

(D) A second DeVilbiss Model 40 Inhalation Medica-
tion Nebulizer is used to spray the fit test solution into
the enclosure. This nebulizer shall be clearly marked to
distinguish it from the screening test solution nebulizer.

(E) The fit test solution is prepared by adding eighty—
three grams of sodium saccharin to 100 cc of warm
water.

(F) As before, the test subject shall breathe through
the open mouth with tongue extended. '

(G) The nebulizer is inserted into the hole in the front
of the enclosure and the fit test solution is sprayed into
the enclosure using the same number of squeezes re-
quired to elicit a taste response in the screening test.

(H) After generating the aerosol the test subject shall
be instructed to perform the exercises in subsection
(1)(h) of this section.

(I) Every thirty seconds the aerosol concentration
shall be replenished using one-half the number of
squeezes as initially.

(J) The test subject shall indicate to the test conduc-
tor if at any time during the fit test the taste of saccha-
rin is detected.

(K) If the taste of saccharin is detected, the fit is
deemed unsatisfactory and a different respirator shall be
tried.

(d) Irritant fume protocol.

(i) The respirator to be tested shall be equipped with
high—efficiency particulate air (HEPA) filters.

(ii) The test subject shall be allowed to smell a weak
concentration of the irritant smoke before the respirator
is donned to become familiar with its characteristic odor.

(iii) Break both ends of a ventilation smoke tube con-
taining stannic oxychloride, such as the MSA part No.
5645, or equivalent. Attach one end of the smoke tube to
a low flow air pump set to deliver two hundred milliliters
per minute.

(iv) Advise the test subject that the smoke can be ir-
ritating to the eyes and instruct the subject to keep his/
her eyes closed while the test is performed.

(v) The test conductor shall direct the stream of irri-
tant smoke from the smoke tube towards the face seal
area of the test subject. He/she shall begin at least
twelve inches from the facepiece and gradually move to
within one inch, moving around the whole perimeter of
the mask.
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(vi) The exercises identified in subsection (1)(n) of
this section shall be performed by the test subject while
the respirator seal is being challenged by the smoke.

(vii) Each test subject passing the smoke test without
evidence of a response shall be given a sensitivity check
of the smoke from the same tube once the respirator has
been removed to determine whether he/she reacts to the
smoke. Failure to evoke a response shall void the fit test.

(viii) The fit test shall be performed in a location with
exhaust ventilation sufficient to prevent general contami-
nation of the testing area by the test agent.

(3) Quantitative fit test (QNFT) protocol.

(a) General

(i) The employer shall assign specific individuals who
shall assume full responsibility for implementing the
respirator quantitative fit test program.

(ii) The employer shall ensure that persons adminis-
tering QNFT are able to calibrate equipment and per-
form tests properly, recognize invalid tests, calculate fit
factors properly and assure that test equipment is in
proper working order.

(iii) The employer shall assure that QNFT equipment
is kept clean and well maintained so as to operate at the
parameters for which it was designed.

(b) Definitions.

(i) "Quantitative fit test." The test is performed in a
test chamber. The normal air—purifying element of the
respirator is replaced by a high—efficiency particulate air
(HEPA) filter in the case of particulate QNFT aerosols
or a sorbent offering contaminant penetration protection
equivalent to high—efficiency filters where the QNFT test
agent is a gas or vapor.

(if) "Challenge agent" means the aerosol, gas, or va-
por introduced into a test chamber so that its concentra-
tion inside and outside the respirator may be measured.

(iii) " Test subject” means the person wearing the res-
pirator for quantitative fit testing.

(iv) " Normal standing position" means standing erect
and straight with arms down along the sides and looking
straight ahead.

(v) "Maximum peak penetration method" means the
method of determining test agent penetration in the res-
pirator as determined by strip chart recordings of the
test. The highest peak penetration for a given exercise is
taken to be representative of average penetration into
the respirator for that exercise.

(vi) "Average peak penetration method" means the
method of determining test agent penetration into the
respirator utilizing a strip chart recorder, integrator, or
computer. The agent penetration is determined by an
average of the peak heights on the graph or by computer
integration, for each exercise except the grimace exer-
cise. Integrators or computers which calculate the actual
test agent penetration into the respirator for each exer-
cise will also be considered to meet the requirements of
the average peak penetration method.

(vii) " Fit factor" means the ratio of challenge agent
concentration outside with respect to the inside of a res-
pirator inlet covering (facepiece or enclosure).

(c) Apparatus.
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(i) Instrumentation. Aerosol generation, dilution, and
measurement systems using corn oil or sodium chloride
as test aerosols shall be used for quantitative fit testing.

(ii) Test chamber. The test chamber shall be large
enough to permit all test subjects to perform freely all
required exercises without disturbing the challenge agent
concentration or the measurement apparatus. The test
chamber shall be equipped and constructed so that the
challenge agent is effectively isolated from the ambient
air, yet uniform in concentration throughout the
chamber.

(iii) When testing air-purifying respirators, the nor-
mal filter or cartridge element shall be replaced with a
high—efficiency particulate filter supplied by the same
manufacturer.

(iv) The sampling instrument shall be selected so that
a strip chart record may be made of the test showing the
rise and fall of the challenge agent concentration with
each inspiration and expiration at fit factors of at least
two thousand. Integrators or computers which integrate
the amount of test agent penetration leakage into the
respirator for each exercise may be used provided a
record of the readings is made.

(v) The combination of substitute air-purifying ele-
ments, challenge agent and challenge agent concentra-
tion in the test chamber shall be such that the test sub-
Jject is not exposed in excess of an established exposure
limit for the challenge agent at any time during the
testing process.

(vi) The sampling port on the test specimen respirator
shall be placed and constructed so that no leakage oc-
curs around the port (e.g., where the respirator is
probed), a free air flow is allowed into the sampling line
at all times and so that there is no interference with the
fit or performance of the respirator.

(vii) The test chamber and test set up shall permit the
person administering the test to observe the test subject
inside the chamber during the test.

(viii) The equipment generating the challenge atmos-
phere shall maintain the concentration of challenge
agent inside the test chamber constant to within a ten
percent variation for the duration of the test.

(ix) The time lag (interval between an event and the
recording of the event on the strip chart or computer or
integrator) shall be kept to a minimum. There shall be a
clear association between the occurrence of an event in-
side the test chamber and its being recorded.

(x) The sampling line tubing for the test chamber at-
mosphere and for the respirator sampling port shall be
of equal diameter and of the same material. The length
of the two lines shall be equal.

(xi) The exhaust flow from the test chamber shall pass
through a high—efficiency filter before release.

(xii) When sodium chloride aerosol is used, the rela-
tive humidity inside the test chamber shall not exceed
fifty percent.

(xiii) The limitations of instrument detection shall be
taken into account when determining the fit factor.

(xiv) Test respirators shall be maintained in proper
working order and inspected for deficiencies such as
cracks, missing valves and gaskets, etc.

(d) Procedural requirements.
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(i) When performing the initial positive or negative
pressure test the sampling line shall be crimped closed in
order to avoid air pressure leakage during either of these
tests.

(ii) An abbreviated screening isoamyl acetate test or
irritant fume test may be utilized in order to quickly
identify poor fitting respirators which passed the positive
and/or negative pressure test and thus reduce the
amount of QNFT time. When performing a screening
isoamyl acetate test, combination high—efficiency organic
vapor cartridges/canisters shall be used.

(iii) A reasonably stable challenge agent concentra-
tion shall be measured in the test chamber prior to test-
ing. For canopy or shower curtain type of test units the
determination of the challenge agent stability may be
established after the test subject has entered the test
environment.

(iv) Immediately after the subject enters the test
chamber, the challenge agent concentration inside the
respirator shall be measured to ensure that the peak
penetration does not exceed five percent for a half mask
or one percent for a full facepiece respirator.

(v) A stable challenge concentration shall be obtained
prior to the actual start of testing.

(vi) Respirator restraining straps shall not be
overtightened for testing. The straps shall be adjusted by
the wearer without assistance from other persons to give
a reasonable comfortable fit typical of normal use.

(vii) The test shall be terminated whenever any single
peak penetration exceeds five percent for half masks and
one percent for full facepiece respirators. The test sub-
Ject shall be refitted and retested. If two of the three re-
quired tests are terminated, the fit shall be deemed
inadequate.

(viii) In order to successfully complete a QNFT, three
successful fit tests are required. The results of each of
the three independent fit tests must exceed the minimum
fit factor needed for the class of respirator (e.g., half
mask respirator, full facepiece respirator).

(ix) Calculation of fit factors.

(A) The fit factor shall be determined for the quanti-
tative fit test by taking the ratio of the average chamber
concentration to the concentration inside the respirator.

(B) The average test chamber concentration is the
arithmetic average of the test chamber concentration at
the beginning and at the end of the test.

(C) The concentration of the challenge agent inside
the respirator shall be determined by one of the follow-
ing methods:

(I) Average peak concentration,

(II) Maximum peak concentration; or

(III) Integration by calculation of the area under the
individual peak for each exercise. This includes comput-
erized integration.

(x) Interpretation of test results. The fit factor estab-
lished by the quantitative fit testing shall be the lowest
of the three fit factor values calculated from the three
required fit tests.

(xi) The test subject shall not be permitted to wear a
half mask, or full facepiece respirator unless a minimum
fit factor equivalent to at least ten times the hazardous
exposure level is obtained.
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(xii) Filters used for quantitative fit testing shall be
replaced at least weekly, or whenever increased breath-
ing resistance is encountered, or when the test agent has
altered the integrity of the filter media. Organic vapor
cartridges/canisters shall be replaced daily (when used)
or sooner if there is any indication of breakthrough by a
test agent.

NEW SECTION

WAC 296-62-07540 FORMALDEHYDE. (1)
Scope and application. This standard applies to all occu-
pational exposures to formaldehyde, i.e., from formalde-
hyde gas, its solutions, and materials that release
formaldehyde.

(2) Definitions. For purposes of this standard, the fol-
lowing definitions shall apply:

(a) "Action level" means a concentration of 0.5 part
formaldehyde per million parts of air (0.5 ppm) calcu-
lated as an 8—hour time-weighted average (TWA)
concentration.

(b) " Approved" means approved by the director of the
department of labor and industries or his authorized
representative: PROVIDED, HOWEVER, That should
a provision of this chapter state that approval by an
agency or organization other than the department of la-
bor and industries is required, such as Underwriters'
Laboratories or the Bureau of Mines, the provision of
WAC 296-24-006 shall apply.

(c) "Authorized person" means 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.

(d) "Director" means the director of the department
of labor and industries, or his designated representative.

(e) "Emergency” is any occurrence, such as but not
limited to equipment failure, rupture of containers, or
failure of control equipment that results in an uncon-
trolled release of a significant amount of formaldehyde.

(H "Employee exposure” means the exposure to air-
borne formaldehyde which would occur without correc-
tions for protection provided by any respirator that is in
use.

(g) "Formaldehyde" means the chemical substance,
HCHO, Chemical Abstracts Service Registry No. 50—
00-0.

(3) Permissible exposure limit (PEL).

(a) TWA: The employer shall assure that no employ-
ee is exposed to an airborne concentration of formalde-
hyde which exceeds one part formaldehyde per million
parts of air (1 ppm) as an 8—hour TWA.

(b) Short term exposure limit (STEL): The employer
shall assure that no employee is exposed to an airborne
concentration of formaldehyde which exceeds two parts
formaldehyde per million parts of air (2 ppm) as a fif-
teen—minute STEL.

(4) Exposure monitoring.

(a) General.

(i) Each employer who has a workplace covered by
this standard shall monitor employees to determine their
exposure to formaldehyde.

(ii) Exceptions.
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(A) The employer need not initiate exposure monitor-
ing unless there is a formaldehyde hazard as defined in
subsection (13) of this section or there are employee
health complaints possibly associated with formaldehyde
exposure.

(B) Where the employer documents, using objective
data, that the presence of formaldehyde or formalde-
hyde-releasing products in the workplace cannot result
in airborne concentrations of formaldehyde that would
cause any employee to be exposed at or above the action
level or the STEL under forseeable conditions of use, the
employer will not be required to measure employee ex-
posure to formaldehyde unless there are employee health
complaints possibly associated with formaldehyde
exposure.

(iii) When an employee's exposure is determined from
representative sampling, the measurements used shall be
representative of the employee's full shift or short—term
exposure to formaldehyde, as appropriate.

(iv) Representative samples for each job classification
in each work area shall be taken for each shift unless the
employer can document with objective data that expo-
sure levels for a given job classification are equivalent
for different workshifts. '

(b) Initial monitoring. The employer shall identify all
employees who may be exposed at or above the action
level or at or above the STEL and accurately determine
the exposure of each employee so identified.

(i) Unless the employer chooses to measure the expo-
sure of each employee potentially exposed to formalde-
hyde, the employer shall develop a representative samp-
ling strategy and measure sufficient exposures within
each job classification for each workshift to correctly
characterize and not underestimate the exposure of any
employee within each exposure group.

(ii) The initial monitoring process shall be repeated
each time there is a change in production, equipment,
process, personnel, or control measures which may result
in new or additional exposure to formaldehyde.

(¢) Periodic monitoring.

(i) The employer shall periodically measure and accu-
rately determine exposure to formaldehyde for employ-
ees shown by the initial monitoring to be exposed at or
above the action level or at or above the STEL.

(i) If the last monitoring results reveal employee ex-
posure at or above the action level, the employer shall
repeat monitoring of the employees at least every six
months.

(iii) If the last monitoring results reveal employee ex-
posure at or above the STEL, the employer shall repeat
monitoring of the employees at least once a year under
worst conditions.

(d) Termination of monitoring. The employer may
discontinue periodic monitoring for employees if results
from two consecutive sampling periods taken at least
seven days apart show that employee exposure is below
the action level and the STEL. The results must be sta-
tistically representative and consistent with the employ-
er's knowledge of the job and work operation.

(e) Accuracy of monitoring. Monitoring shall be ac-
curate, at the ninety-five percent confidence level, to
within plus or minus twenty—five percent for airborne
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concentrations of formaldehyde at the TWA and the
STEL and to within plus or minus thirty—five percent for
airborne concentrations of formaldehyde at the action
level.

(f) Employee notification of monitoring results. With-
in fifteen days of receiving the results of exposure moni-
toring conducted under this standard, the employer shall
notify the affected employees of these results. Notifica-
tion shall be in writing, either by distributing copies of
the results to the employees or by posting the results. If
the employee exposure is over either PEL, the employer
shall develop and implement a written plan to reduce
employee exposure to or below both PELs, and give
written notice to employees. The written notice shall
contain a description of the corrective action being taken
by the employer to decrease exposure.

(g) Observation of monitoring.

(i) The employer shall provide affected employees or
their designated representatives an opportunity to ob-
serve any monitoring of employee exposure to formalde-
hyde required by this standard.

(ii) When observation of the monitoring of employee
exposure to formaldehyde requires entry into an area
where the use of protective clothing or equipment is re-
quired, the employer shall provide the clothing and
equipment to the observer, require the observer to use
such clothing and equipment, and assure that the ob-
server complies with all other applicable safety and
health procedures.

(5) Regulated areas.

(a) The employer shall establish regulated areas
where the concentration of airborne formaldehyde ex-
ceeds either the TWA or the STEL and post all entran-
ces and accessways with signs bearing the following
information:

DANGER
FORMALDEHYDE
IRRITANT AND POTENTIAL CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

(b) The employer shall limit access to regulated areas
to authorized persons who have been trained to recog-
nize the hazards of formaldehyde.

(c) An employer at a multi-employer worksite who
establishes a regulated area shall communicate the ac-
cess restrictions and locations of these areas to other
employers with work operations at that worksite.

(6) Methods of compliance.

(a) Engineering controls and work practices. The em-
ployer shall institute engineering and work practice con-
trols to reduce and maintain employee exposures to
formaldehyde at or below the TWA and the STEL.

(b) Exception. Whenever the employer has established
that feasible engineering and work practice controls
cannot reduce employee exposure to or below either of
the PELs, the employer shall apply these controls to re-
duce employee exposures to the extent feasible and shall
supplement them with respirators which satisfy this
standard.

(7) Respiratory protection.

(a) General. Where respiratory protection is required,
the employer shall provide the respirators at no cost to
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the employee and shall assure that they are properly
used. The respirators shall comply with the requirements
of this standard and shall reduce the concentration of
formaldehyde inhaled by the employee to at or below
both the TWA and the STEL. Respirators shall be used
in the following circumstances:

(i) During the interval necessary to install or imple-
ment feasible engineering and work practice controls,

(ii) In work operations, such as maintenance and re-
pair activities or vessel cleaning, for which the employer
establishes that engineering and work practice controls
are not feasible;

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient to reduce
exposure to or below the PELs, and

(iv) In emergencies.

(b) Respirator selection.

(i) The appropriate respirators as specified in Table 1
shall be selected from those approved by the Mine Safe-
ty and Health Administration (MSHA) and by the Na-
tional Institute for Occupational Safety and Health
(NIOSH) under the provisions of 30 CFR Part 11.

(ii) The employer shall make available a powered air—
purifying respirator, meeting the specifications in Table
1, to any employee who experiences difficulty wearing a
negative—pressure respirator to reduce exposure to
formaldehyde.

(¢) Respirator usage.

(i) Whenever respirator use is required by this stan-
dard, the employer shall institute a respiratory protec-
tion program in accordance with WAC 296—62-07109,
296-62-07111, 296-62-07115, and 296-62-07117.

(ii) The employer shall perform either quantitative or
qualitative face fit tests in accordance with the proce-
dures outlined in Appendix E at the time of initial fitting
and at least annually thereafter for all employees re-
quired by this standard to wear negative-pressure
respirators. )

(A) Respirators selected shall be from those exhibit-
ing the best facepiece fit.

(B) No respirator shall be chosen that would poten-
tially permit the employee to inhale formaldehyde at
concentrations in excess of ecither the TWA or the
STEL.

TABLE |

MINIMUM REQUIREMENTS FOR RESPIRATORY
PROTECTION AGAINST FORMALDEHYDE

Condition of use
or formaldehyde

concentration (ppm) Minimum respirator requircdl

Upto 10 ppm............c.cucn... Full facepiece with cartridges or canisters
specifically approved for protection
against formaldehydez.

Up to 100 ppm.................... Full-face mask, chest or back mounted

type, with industrial size canister specifi-
cally approved for protection against
formaldehyde.

Type C supplied—-air respirator, demand
type, with full facepiece, hood, or helmet.
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TABLE 1
MINIMUM REQUIREMENTS FOR RESPIRATORY
PROTECTION AGAINST FORMALDEHYDE

Condition of use
or formaldehyde

concentration (ppm) Minimum respirator requiredI

Above 100 ppm or unknown

(emergencies). ..., Self-contained  breathing  apparatus
(SCBA) with positive-pressure full face-
piece.

Combination supplied—air, full facepiece
positive-pressure respirator with auxiliary
self—contained air supply.

Firefighting...........cceveverenene SCBA with positive-pressure in full face-
piece.
ESCape......oocmrernrnvranianenans SCBA in demand or pressure demand

mode.

Full-face mask, front or back mounted
type with industrial size canister specifi-
cally approved for protection against
formaldehyde.

Respirators specified for use at higher concentrations may be used
at lower concentrations.

A half-mask respirator with cartridges specifically approved for
protection against formaldehyde can be substituted for the full
facepiece respirator providing that effective gas—proof goggles are
provided and used in combination with the half-mask respirator.

(iii) Where air purifying chemical cartridge respira-
tors are used, the cartridges shall be replaced after three
hours of use or at the end of the workshift, whichever is
sooner unless the cartridge contains a NIOSH-approved
end-of-service indicator to show when breakthrough
occurs.

(iv) Unless the canister contains a NIOSH-approved
end—-of-service life indicator to show when breakthrough
occurs, canisters used in atmospheres up to 10 ppm shall
be replaced every four hours and industrial sized canis-
ters used in atmospheres up to 100 ppm shall be re-
placed every two hours or at the end of the workshift,
whichever is sooner.

(v) Employers shall permit employees to leave the
work area to wash their faces and respirator facepieces
as needed to prevent skin irritation from respirator use.

(8) Protective equipment and clothing. Employers
shall comply with the provisions of WAC 296-24-07501
and 296-24-078. When protective equipment or clothing
is provided under these provisions, the employer shall
provide these protective devices at no cost to the em-
ployee and assure that the employee wears them.

(a) Selection. The employer shall select protective
clothing and equipment based upon the form of formal-
dehyde to be encountered, the conditions of use, and the
hazard to be prevented.

(i) All contact of the eyes and skin with liquids con-
taining one percent or more formaldehyde shall be pre-
vented by the use of chemical protective clothing made
of material impervious to formaldehyde and the use of
other personal protective equipment, such as goggles and
face shields, as appropriate to the operation.
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(ii) Contact with irritating or sensitizing materials
shall be prevented to the extent necessary to eliminate
the hazard.

(iii) Where a face shield is worn, chemical safety
goggles are also required if there is a danger of formal-
dehyde reaching the area of the eye.

(iv) Full body protection shall be worn for entry into
areas where concentrations exceed 100 ppm and for
emergency reentry into areas of unknown concentration.

(b) Maintenance of protective equipment and
clothing.

(i) The employer shall assure that protective equip-
ment and clothing that has become contaminated with
formaldehyde is cleaned or laundered before its reuse.

(ii) When ventilating formaldehyde—contaminated
clothing and equipment, the employer shall establish a
storage area so that employee exposure is minimized.
Containers for contaminated clothing and equipment
and storage areas shall have labels and signs containing
the following information:

DANGER
FORMALDEHYDE—CONTAMINATED (CLOTHING)
EQUIPMENT
AVOID INHALATION AND SKIN CONTACT

(iii) The employer shall assure that only persons
trained to recognize the hazards of formaldehyde remove
the contaminated material from the storage area for
purposes of cleaning, laundering, or disposal.

(iv) The employer shall assure that no employee takes
home equipment or clothing that is contaminated with
formaldehyde.

(v) The employer shall repair or replace all required
protective clothing and equipment for each affected em-
ployee as necessary to assure its effectiveness.

(vi) The employer shall inform any person who laun-
ders, cleans, or repairs such clothing or equipment of
formaldehyde's potentially harmful effects and of proce-
dures to safely handle the clothing and equipment.

(9) Hygiene protection.

(a) The employer shall provide change rooms, as de-
scribed in WAC 296-24-120 for employees who are re-
quired to change from work clothing into protective
clothing to prevent skin contact with formaldehyde.

(b) If employees' skin may become splashed with so-
lutions containing one percent or greater formaldehyde,
for example because of equipment failure or improper
work practices, the employer shall provide conveniently
located quick drench showers and assure that affected
employees use these facilities immediately.

(c) If there is any possibility that an employee's eyes
may be splashed with solutions containing 0.1 percent or
greater formaldehyde, the employer shall provide ac-
ceptable eyewash facilities within the immediate work
area for emergency use.

(10) Housekeeping. For operations involving formal-
dehyde liquids or gas, the employer shall conduct a pro-
gram to detect leaks and spills, including regular visual
inspections.

(a) Preventative maintenance of equipment, including
surveys for leaks, shall be undertaken at regular
intervals.
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(b) In work areas where spillage may occur, the em-
ployer shall make provisions to contain the spill, to
decontaminate the work area, and to dispose of the
waste.

(c) The employer shall assure that all leaks are re-
paired and spills are cleaned promptly by employees
wearing suitable protective equipment and trained in
proper methods for cleanup and decontamination.

(d) Formaldehyde—contaminated waste and debris re-
sulting from leaks or spills shall be placed for disposal in
sealed containers bearing a label warning of
formaldehyde's presence and of the hazards associated
with formaldehyde.

(11) Emergencies. For each workplace where there is
the possibility of an emergency involving formaldehyde,
the employer shall assure appropriate procedures are
adopted to minimize injury and loss of life. Appropriate
procedures shall be implemented in the event of an
emergency.

(12) Medical surveillance.

(a) Employees covered.

(i) The employer shall institute medical surveillance
programs for all employees exposed to formaldehyde at
concentrations at or exceeding the action level or ex-
ceeding the STEL.

(ii) The employer shall make medical surveillance
available for employees who develop signs and symptoms
of overexposure to formaldehyde and for all employees
exposed to formaldehyde in emergencies. When deter-
mining whether an employee may be experiencing signs
and symptoms of possible overexposure to formaldehyde,
the employer may rely on the evidence that signs and
symptoms associated with formaldehyde exposure will
occur only in exceptional circumstances when airborne
exposure is less than 0.1 ppm and when formaldehyde is
present in materials in concentrations less than 0.1
percent.

(b) Examination by a physician. All medical proce-
dures, including administration of medical disease ques-
tionnaires, shall be performed by or under the supervi-
sion of a licensed physician and shall be provided with-
out cost to the employee, without loss of pay, and at a
reasonable time and place.

(¢) Medical disease questionnaire. The employer shall
make the following medical surveillance available to
employees prior to assignment to a job where formalde-
hyde exposure is at or above the action level or above the
STEL and annually thereafter. The employer shall also
make the following medical surveillance available
promptly upon determining that an employee is experi-
encing signs and symptoms indicative of possible overex-
posure to formaldehyde.

(i) Administration of a medical disease questionnaire,
such as in Appendix D, which is designed to elicit infor-
mation on work history, smoking history, any evidence
of eye, nose, or throat irritation;, chronic airway prob-
lems or hyperreactive airway disease, allergic skin con-
ditions or dermatitis, and upper or lower respiratory
problems.

(ii} A determination by the physician, based on evalu-
ation of the medical disease questionnaire, of whether a
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medical examination is necessary for employees not re-
quired to wear respirators to reduce exposure to
formaldehyde.

(d) Medical examinations. Medical examinations shall
be given to any employee who the physician feels, based
on information in the medical disease questionnaire, may
be at increased risk from exposure to formaldehyde and
at the time of initial assignment and at least annually
thereafter to all employees required to wear a respirator
to reduce exposure to formaldehyde. The medical exam-
ination shall include:

(i) A physical examination with emphasis on evidence
of irritation or sensitization of the skin and respiratory
system, shortness of breath, or irritation of the eyes.

(ii) Laboratory examinations for respirator wearers
consisting of baseline and annual pulmonary function
tests. As a minimum, these tests shall consist of forced
vital capacity (FVC), forced expiratory volume in one
second (FEV1), and forced expiratory flow (FEF).

(iii) Any other test which the examining physician
deems necessary to complete the written opinion.

(iv) Counseling of employees having medical condi-
tions that would be directly or indirectly aggravated by
exposure to formaldehyde on the increased risk of im-
pairment of their health.

(e) Examinations for employees exposed in an emer-
gency. The employer shall make medical examinations
available as soon as possible to all employees who have
been exposed to formaldehyde in an emergency.

(i) The examination shall include a medical and work
history with emphasis on any evidence of upper or lower
respiratory problems, allergic conditions, skin reaction or
hypersensitivity, and any evidence of eye, nose, or throat
irritation.

(ii) Other examinations shall consist of those elements
considered appropriate by the examining physician.

() Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this standard and Appendices A, C, D,
and E; :

(ii) A description of the affected employee's job duties
as they relate to the employee's exposure to
formaldehyde;

(iii) The representative exposure level for the
employee's job assignment;

(iv) Information concerning any personal protective
equipment and respiratory protection used or to be used
by the employee; and ,

(v) Information from previous medical examinations
of the affected employee within the control of the
employer.

(vi) In the event of a nonroutine examination because
of an emergency, the employer shall provide to the phy-
sician as soon as possible: A description of how the
emergency occurred and the exposure the victim may
have received.

(g) Physician's written opinion.

(i) For each examination required under this stan-
dard, the employer shall obtain a written opinion from
the examining physician. This written opinion shall con-
tain the results of the medical examination except that it
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shall not reveal specific findings or diagnoses unrelated
to occupational exposure to formaldehyde. The written
opinion shall include:

(A) The physician's opinion as to whether the em-
ployee has any medical condition that would place the
employee at an increased risk of material impairment of
healith from exposure to formaldehyde;,

(B) Any recommended limitations on the employee's
exposure or changes in the use of personal protective
equipment, including respirators,

(C) A statement that the employee has been informed
by the physician of any medical conditions which would
be aggravated by exposure to formaldehyde, whether
these conditions may have resulted from past formalde-
hyde exposure or from exposure in an emergency, and
whether there is a need for further examination or
treatment.

(ii) The employer shall provide for retention of the
results of the medical examination and tests conducted
by the physician.

(iii) The employer shall provide a copy of the physi-
cian's written opinion to the affected employee within
fifteen days of its receipt.

(13) Hazard communication.

(a) General. Notwithstanding any exemption granted
in WAC 296-62-05403 (6)(c) for wood products, each
employer who has a workplace covered by this standard
shall comply with the requirements of WAC 296-62—
05409 through 296-62-05419.

(i) For purposes of hazard communication, formalde-
hyde gas, all mixtures or solutions composed of greater
than 0.1 percent formaldehyde, and materials capable of
releasing formaldehyde into the air under any normal
condition of use at concentrations reaching or exceeding
0.1 ppm shall be considered a health hazard.

(ii) As a minimum, specific health hazards that the
employer shall address are: Cancer, irritation and sensi-
tization of the skin and respiratory system, eye and
throat irritation, and acute toxicity.

(b) Manufacturers and importers who produce or im-
port formaldehyde or formaldehyde—containing products
shall provide downstream employers using or handling
these products with an objective determination through
the required labels and MSDSs if these items may con-
stitute a health hazard within the meaning of WAC
2966205407 under normal conditions of use.

(¢) Labels.

(i) The employer shall assure that hazard warning la-
bels complying with the requirements of WAC 296—62—
05411 are affixed to all containers where the presence of
formaldehyde constitutes a health hazard.

(ii) Information on labels. As a minimum, labels shall
identify the hazardous chemical, list the name and ad-
dress of the responsible party, contain the information
" potential cancer hazard"; and appropriately warn of all
other hazards as defined in Part C (WAC 296—62-054
through 296-62-05425), Appendices A and B.

(iii) Substitute warning labels. The employer may use
warning labels required by other statutes, regulations, or
ordinances which impart the same information as the
warning statements required by this subitem.

(d) Material safety data sheets.
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(i) Any employer who uses formaldehyde—containing
materials that constitute a health hazard as defined in
this standard shall comply with the requirements of
WAC 296-62-05413 with regard to the development
and updating of material safety data sheets.

(ii) Manufacturers, importers, and distributors of
formaldehyde containing materials that constitute a
heaith hazard as defined in this standard shall assure
that material safety data sheets and updated information
are provided to all employers purchasing such materials
at the time of the initial shipment and at the time of the
first shipment after a material safety data sheet is
updated.

(14) Employee information and training.

(a) Employee training. Written materials for employ-
ee training shall be updated as soon as possible, but no
later than two months after the effective date of the
standard.

(b) Participation. The employer shall assure that all
employees who are assigned to workplaces where there is
a health hazard from formaldehyde participate in a
training program.

(c) Frequency.

(i) Employers shall provide employees with informa-
tion and training on formaldehyde at the time of their
initial assignment and whenever a new hazard from
formaldehyde is introduced into their work area.

(ii) Employers shall provide such information and
training at least annually for all employees exposed to
formaldehyde concentrations at or above the action level
or the STEL.

(d) Training program. The training program shall be
conducted in a manner which the employee is able to
understand and shall include:

(i) A discussion of the contents of this regulation and
the contents of the material safety data sheet;

(ii) The purpose for and a description of the medical
surveillance program required by this standard,
including:

(A) A description of the potential health hazards as-
sociated with exposure to formaldehyde and a descrip-
tion of the signs and symptoms of exposure to
formaldehyde.

(B) Instructions to immediately report to the employ-
er the development of any adverse signs or symptoms
that the employee suspects is attributable to formalde-
hyde exposure.

(iii) Description of operations in the work area where
formaldehyde is present and an explanation of the safe
work practices appropriate for limiting exposure to
formaldehyde in each job,

(iv) The purpose for, proper use of, and limitations of
personal protective clothing and equipment,

(v) Instructions for the handling of spills, emergen-
cies, and clean—up procedures;

(vi) An explanation of the importance of engineering
and work practice controls for employee protection and
any necessary instruction in the use of these controls,
and

(vii) A review of emergency procedures including the
specific duties or assignments of each employee in the
event of an emergency.
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(e) Access to training materials.

(i) The employer shall inform all affected employees
of the location of written training materials and shall
make these materials readily available, without cost, to
the affected employees.

(ii) The employer shall provide, upon request, all
training materials relating to the employee training pro-
gram to the director of labor and industries, or his des-
ignated representative.

(15) Recordkeeping.

(a) Exposure measurements. The employer shall es-
tablish and maintain an accurate record of all measure-
ments taken to monitor employee exposure to formalde-
hyde. This record shall include:

(i) The date of measurement;

(ii) The operation being monitored,

(iii) The methods of sampling and analysis and evi-
dence of their accuracy and precision;

(iv) The number, durations, time, and results of
samples taken;

(v) The types of protective devices worn; and

(vi) The names, job classifications, Social Security
numbers, and exposure estimates of the employees whose
exposures are represented by the actual monitoring
results.

(b) Exposure determinations. Where the employer has
determined that no monitoring is required under this
standard, the employer shall maintain a record of the
objective data relied upon to support the determination
that no employee is exposed to formaldehyde at or above
the action level.

(c) Medical surveillance. The employer shall establish
and maintain an accurate record for each employee sub-
Ject to medical surveillance under this standard. This
record shall include:

(i) The name and Social Security number of the
employee;

(ii) The physician's written opinion;

(iii) A list of any employee health complaints that
may be related to exposure to formaldehyde; and

(iv) A copy of the medical examination results, in-
cluding medical disease questionnaires and results of any
medical tests required by the standard or mandated by
the examining physician.

(d) Respirator fit testing.

(i) The employer shall establish and maintain accu-
rate records for employees subject to negative-pressure
respirator fit testing required by this standard.

(ii) This record shall include:

(A) A copy of the protocol selected for respirator fit
testing;

(B) A copy of the results of any fit testing performed,

(C) The size and manufacturer of the types of respir-
ators available for selection; and

(D) The date of the most recent fit testing, the name
and Social Security number of each tested employee,
and the respirator type and facepiece selected.

(e) Record retention. The employer shall retain re-
cords required by this standard for at least the following
periods:

(i) Exposure records and determinations shall be kept
for at least thirty years,
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(ii) Medical records shall be kept for the duration of
employment plus thirty years, and

(iii) Respirator fit testing records shall be kept until
replaced by a more recent record.

(f) Availability of records.

(i) Upon request, the employer shall make all records
maintained as a requirement of this standard available
for examination and copying to the director of labor and
industries, or his designated representative.

(ii) The employer shall make employee exposure re-
cords, including estimates made from representative
monitoring and available upon request for examination
and copying, to the subject employee, or former employ-
ee, and employee representatives in accordance with
WAC 296-62—052 through 296-62—05209 and 296—62—
05213 through 296-62-05217. '

(iii) Employee medical records required by this stan-
dard shall be provided upon request for examination and
copying, to the subject employee, or former employee, or
to anyone having the specific written consent of the sub-
Ject employee or former employee.

(16) Effective dates.

(a) Laboratories. This standard shall become effective
for anatomy, histology, and pathology laboratories thirty
days after the adoption’ date, except as noted in (b) of
this subsection. For all laboratories other than anatomy,
histology, and pathology, subsections (2) and (4)
through (15) of this section shall become effective on
September 1, 1988, except as noted in (b) of this
subsection.

(b) Engineering and work practice controls. Engineer-
ing and work practice controls required by this standard
shall be implemented as soon as possible, but no later
than February 2, 1989.

(¢) Employee training. Written materials for employ-
ee training shall be updated as soon as possible, but no
later than two months after the effective date of the
standard.

Reviser's note: The spelling error in the above section occurred in

the copy filed by the agency and appears herein pursuant to the re-
quirements of RCW 34.08.040.

NEW SECTION

WAC 296-62—07542 APPENDIX A—SUB-
STANCE TECHNICAL GUIDELINE FOR FOR-
MALIN. (1) The following substance technical guide-
line for formalin provides information on uninhibited
formalin solution (thirty-seven percent formaldehyde, no
methanol stabilizer). It is designed to inform employees
at the production level of their rights and duties under
the formaldehyde standard whether their job title defines
them as workers or supervisors. Much of the information
provided is general; however, some information is specif-
ic for formalin. When employee exposure to formalde-
hyde is from resins capable of releasing formaldehyde,
the resin itself and other impurities or decomposition
products may also be toxic, and employers should in-
clude this information as well when informing employees
of the hazards associated with the materials they handle.
The precise hazards associated with exposure to formal-
dehyde depend both on the form (solid, liquid, or gas) of
the material and the concentration of formaldehyde
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present. For example, thirty—seven to fifty percent solu-
tions of formaldehyde present a much greater hazard to
the skin and eyes from spills or splashes than solutions
containing less than one percent formaldehyde. Individ-
ual substance technical guidelines used by the employer
for training employees should be modified to properly
give information on the material actually being used.

(a) Substance identification.

(i) Chemical name: Formaldehyde.

(if) Chemical family: Aldehyde.

(iif) Chemical formula: HCHO.

(iv) Molecular weight: 30.03.

(v) Chemical abstracts service number (CAS num-
ber): 50-00-0.

Synonyms: Formalin, Formic Aldehyde; Paraform,
Formol, Formalin (Methanol-free); Fyde, Formalith,
Methanal, Methyl Aldehyde, Methylene Glycol, Meth-
ylene Oxide; Tetraoxymethalene, Oxomethane;
Oxymethylene.

(b) Components and contaminants.

(i) Percent: 37.0 Formaldehyde.

(ii) Percent: 63.0 water.

Note. Inhibited solutions contain methanol.

(iif) Other contaminants: Formic acid (alcohol free).

Exposure limits:

(A) WISHA TWA-1 ppm.

(B) WISHA STEL-2 ppm.

(c) Physical data.

(i) Description: Colorless liquid, pungent odor.

(ii) Boiling point: 214°F (101°C).

(iii) Specific gravity: 1.08 (H20=1 @ 20 C).

(iv) pH: 2.8—4.0.

(v) Solubility in water: Miscible.

(vi) Solvent solubility: Soluble in alcohol and acetone.

(vii) Vapor density: 1.04 (Air=1 @ 20 C).

(viii) Odor threshold: 0.8—1 ppm.

(d) Fire and explosion hazard.

(i) Moderate fire and explosion hazard when exposed
to heat or flame.

(ii) The flash point of thirty-seven percent formalde-
hyde solutions is above normal room temperature, but
the explosion range is very wide, from seven to seventy—
three percent by volume in air.

(iii) Reaction of formaldehyde with nitrogen dioxide,
nitromethane, perchloric acid and aniline, or
peroxyformic acid yields explosive compounds.

(iv) Flash point: 185°F (85°C) closed cup.

(v) Lower explosion limit: Seven percent.

(vi) Upper explosion limit: Seventy—three percent.

(vii) Autoignition temperature: 806°F (430°C).

(viii) Flammable class (WISHA): 1II A.

Extinguishing media:

(I) Use dry chemical, "alcohol foam," carbon dioxide,
or water in flooding amounts as fog. Solid streams may
not be effective. Cool fire-exposed containers with water
from side until well after fire is out.

(II) Use of water spray to flush spills can also dilute
the spill to produce nonflammable mixtures. Water run-
off, however, should be contained for treatment.

(ix) National Fire Protection Association Section
325M Designation:
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(A) Health: 2-Materials hazardous to health, but ar-
eas may be entered with full-faced mask self—contained
breathing apparatus which provides eye protection.

(B) Flammability: 2—Materials which must be moder-
ately heated before ignition will occur. Water spray may
be used to extinguish the fire because the material can
be cooled below its flash point.

(C) Reactivity: D-Materials which (in themselves)
are normally stable even under fire exposure conditions
and which are not reactive with water. Normal fire
fighting procedures may be used.

(e) Reactivity.

(i) Stability: Formaldehyde solutions may self-
polymerize to form paraformaldehyde which
precipitates.

(ii) Incompatibility (materials to avoid):

(A) Strong oxidizing agents, caustics, strong alkalies,
isocyanates, anhydrides, oxides, and inorganic acids.

(B) Formaldehyde reacts with hydrochloric acid to
form the potent carcinogen, bis—chloromethyl ether.
Formaldehyde reacts with nitrogen dioxide, nitrometh-
ane, perchloric acid and aniline, or peroxyformic acid to
yield explosive compounds. A violent reaction occurs
when formaldehyde is mixed with strong oxidizers.

(C) Hazardous combustion or decomposition pro-
ducts: Oxygen from the air can oxidize formaldehyde to
formic acid, especially when heated. Formic acid is
corrosive.

(f) Health hazard data.

(i) Acute effects of exposure.

(A) Ingestion (swallowing): Liquids containing ten to
forty percent formaldehyde cause severe irritation and
inflammation of the mouth, throat, and stomach. Severe
stomach pains will follow ingestion with possible loss of
consciousness and death. Ingestion of dilute formalde-
hyde solutions (0.03-0.04%) may cause discomfort in
the stomach and pharynx.

(B) Inhalation (breathing):

(I) Formaldehyde is highly irritating to the upper re-
spiratory tract and eyes. Concentrations of 0.5 to 2.0
ppm may irritate the eyes, nose, and throat of some
individuals.

(I) Concentrations of 3 to 5 ppm also cause tearing
of the eyes and are intolerable to some persons.

(IIT) Concentrations of 10 to 20 ppm cause difficulty
in breathing, burning of the nose and throat, coughing,
and heavy tearing of the eyes, and 25 to 30 ppm causes
severe respiratory tract injury leading to pulmonary ede-
ma and pneumonitis. A concentration of 100 ppm is im-
mediately dangerous to life and health. Deaths from ac-
cidental exposure to high concentrations of formalde-
hyde have been reported.

(C) Skin (dermal): Formalin is a severe skin irritant
and a sensitizer. Contact with formalin causes white dis-
coloration, smarting, drying, cracking, and scaling. Pro-
longed and repeated contact can cause numbness and a
hardening or tanning of the skin. Previously exposed
persons may react to future exposure with an allergic
eczematous dermatitis or hives.

(D) Eye contact: Formaldehyde solutions splashed in
the eye can cause injuries ranging from transient dis-
comfort to severe, permanent corneal clouding and loss
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of vision. The severity of the effect depends on the con-
centration of formaldehyde in the solution and whether
or not the eyes are flushed with water immediately after
the accident.

Note: The perception of formaldehyde by odor and eye irritation be-

comes less sensitive with time as one adapts to formaldehyde.
This can lead to overexposure if a worker is relying on
formaldehyde's warning properties to alert him or her to the
potential for exposure.

(E) Acute animal toxicity:

(D) Oral, rats: LD50=800 mg/kg.

(1I) Oral, mouse: LD50=42 mg/kg.

(III) Inhalation, rats: LC50=250 mg/kg.

(IV) Inhalation, mouse: LC50=900 mg/kg.

(V) Inhalation, rats: LC50=590 mg/kg.

(g) Chronic effects of exposure.

(i) Carcinogenicity: Formaldehyde has the potential to
cause cancer in humans. Repeated and prolonged expo-
sure increases the risk. Various animal experiments have
conclusively shown formaldehyde to be a carcinogen in
rats. In humans, formaldehyde exposure has been asso-
ciated with cancers of the lung, nasopharynx and oro-
pharynx, and nasal passages.

(ii) Mutagenicity: Formaldehyde is genotoxic in sev-
eral in vitro test systems showing properties of both an
initiator and a promoter.

(iii) Toxicity: Prolonged or repeated exposure to
formaldehyde may result in respiratory impairment.
Rats exposed to formaldehyde at 2 ppm developed be-
nign nasal tumors and changes of the cell structure in
the nose as well as inflamed mucous membranes of the
nose. Structural changes in the epithelial cells in the hu-
man nose have also been observed. Some persons have
developed asthma or bronchitis following exposure to
formaldehyde, most often as the result of an accidental
spill involving a single exposure to a high concentration
of formaldehyde.

(h) Emergency and first-aid procedures.

(i) Ingestion (swallowing): If the victim is conscious,
dilute, inactivate, or absorb the ingested formaldehyde
by giving milk, activated charcoal, or water. Any organic
material will inactivate formaldehyde. Keep affected
person warm and at rest. Get medical attention immedi-
ately. If vomiting occurs, keep head lower than hips.

(ii) Inhalation (breathing): Remove the victim from
the exposure area to fresh air immediately. Where the
formaldehyde concentration may be very high, each res-
cuer must put on a self-contained breathing apparatus
before attempting to remove the victim, and medical
personnel should be informed of the formaldehyde expo-
sure immediately. If breathing has stopped, give artifi-
cial respiration. Keep the affected person warm and at
rest. Qualified first-aid or medical personnel should ad-
minister oxygen, if available, and maintain the patient's
airways and blood pressure until the victim can be
transported to a medical facility. If exposure results in a
highly irritated upper respiratory tract and coughing
continues for more than ten minutes, the worker should
be hospitalized for observation and treatment.

(i1i) Skin contact: Remove contaminated clothing (in-
cluding shoes) immediately. Wash the affected area of
your body with soap or mild detergent and large
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amounts of water until no evidence of the chemical re-
mains (at least fifteen to twenty minutes). If there are
chemical burns, get first aid to cover the area with ster-
ile, dry dressing, and bandages. Get medical attention if
you experience appreciable eye or respiratory irritation.

(iv) Eye contact: Wash the eyes immediately with
large amounts of water occasionally lifting lower and
upper lids, until no evidence of chemical remains (at
least fifteen to twenty minutes). In case of burns, apply
sterile bandages loosely without medication. Get medical
attention immediately. If you have experienced appre-
ciable eye irritation from a splash or excessive exposure,
you should be referred promptly to an opthamologist for
evaluation.

(i) Emergency procedures.

(i) Emergencies:

(A) If you work in an area where a large amount of
formaldehyde could be released in an accident or from
equipment failure, your employer must develop proce-
dures to be followed in event of an emergency. You
should be trained in your specific duties in the event of
an emergency, and it is important that you clearly un-
derstand these duties. Emergency equipment must be
accessible and you should be trained to use any equip-
ment that you might need. Formaldehyde contaminated
equipment must be cleaned before reuse.

(B) If a spill of appreciable quantity occurs, leave the
area quickly unless you have specific emergency duties.
Do not touch spilled material. Designated persons may
stop the leak and shut off ignition sources if these proce-
dures can be done without risk. Designated persons
should isolate the hazard area and deny entry except for
necessary people protected by suitable protective cloth-
ing and respirators adequate for the exposure. Use water
spray to reduce vapors. Do not smoke, and prohibit all
flames or Aares in the hazard area.

(ii) Special firefighting procedures:

(A) Learn procedures and responsibilities in the event
of a fire in your workplace.

(B) Become familiar with the appropriate equipment
and supplies and their location.

(C) In firefighting, withdraw immediately in case of
rising sound from venting safety device or any discolor-
ation of storage tank due to fire.

(j) Spill, leak, and disposal procedures.

(i) Occupational spill: For small containers, place the
leaking container in a well ventilated area. Take up
small spills with absorbent material and place the waste
into properly labeled containers for later disposal. For
larger spills, dike the spill to minimize contamination
and facilitate salvage or disposal. You may be able to
neutralize the spill with sodium hydroxide or sodium
sulfite. Your employer must comply with EPA rules
regarding the clean—up of toxic waste and notify state
and local authorities, if required. If the spill is greater
than 1,000 Ib/day, it is reportable under EPA's
superfund legislation.

(ii) Waste disposal: Your employer must dispose of
waste containing formaldehyde in accordance with ap-
plicable local, state, and federal law and in a manner
that minimizes exposure of employees at the site and of
the clean—up crew.
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(k) Monitoring and measurement procedures.

(i) Monitoring requirements: If your exposure to
formaldehyde exceeds the 0.5 ppm action level or the 2
ppm STEL, your employer must monitor your exposure.
Your employer need not measure every exposure if a
" high exposure” employee can be identified. This person
usually spends the greatest amount of time nearest the
process equipment. If you are a "representative employ-
ee," you will be asked to wear a sampling device to col-
lect formaldehyde. This device may be a passive badge,
a sorbent tube attached to a pump, or an impinger con-
taining liquid. You should perform your work as usual,
but inform the person who is conducting the monitoring
of any difficulties you are having wearing the device.

(ii) Evaluation of 8-hour exposure: Measurements
taken for the purpose of determining time—weighted av-
erage (TWA) exposures are best taken with samples
covering the full shift. Samples collected must be taken
from the employee's breathing zone air.

(iii) Short-term exposure evaluation: If there are
tasks that involve brief but intense exposure to formal-
dehyde, employee exposure must be measured to assure
compliance with the STEL. Sample collections are for
brief periods, only fifteen minutes, but several samples
may be needed to identify the peak exposure.

(iv) Monitoring techniques: WISHA's only require-
ment for selecting a method for sampling and analysis is
that the methods used accurately evaluate the concen-
tration of formaldehyde in employees' breathing zones.
Sampling and analysis may be performed by collection
of formaldehyde on liquid or solid sorbents with subse-
quent chemical analysis. Sampling and analysis may also
be performed by passive diffusion monitors and short—
term exposure may be measured by instruments such as
real-time continuous monitoring systems and portable
direct reading instruments.

(v) Notification of results: Your employer must in-
form you of the results of exposure monitoring represen-
tative of your job. You may be informed in writing, but
posting the results where you have ready access to them
constitutes compliance with the standard.

(1) Protective equipment and clothing.

(Material impervious to formaldehyde is needed if the
employee handles formaldehyde solutions of one percent
or more. Other employees may also require protective
clothing or equipment to prevent dermatitis.)

(i) Respiratory protection:

(A) Use NIOSH-approved full facepiece negative
pressure respirators equipped with approved cartridges
or canisters within the use limitations of these devices.
(Present restrictions on cartridges and canisters do not
permit them to be used for a full workshift.) In all other
situations, use positive pressure respirators such as the
positive-pressure air purifying respirator or the self-
contained breathing apparatus (SCBA).

(B) If you use a negative pressure respirator, your
employer must provide you with fit testing of the respi-
rator at least once a year in accordance with the proce-
dures outlined in WAC 296—62-07550 Appendix E.

(if) Protective gloves:
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(A) Wear protective (impervious) gloves provided by
your employer, at no cost, to prevent contact with
formalin.

(B) Your employer should select these gloves based on
the results of permeation testing and in accordance with
the ACGIH guidelines for selection of chemical protec-
tive clothing.

(iif) Eye protection:

(A) If you might be splashed in the eyes with forma-
lin, it is essential that you wear goggles or some other
type of complete protection for the eye.

(B) You may also need a face shield if your face is
likely to be splashed with formalin, but you must not
substitute face shields for eye protection. (This section
pertains to formaldehyde solutions of one percent or
more.)

(iv) Other protective equipment:

(A) You must wear protective (impervious) clothing
and equipment provided by your employer at no cost to
prevent repeated or prolonged contact with formalde-
hyde liquids.

(B) If you are required to change into whole-body
chemical protective clothing, your employer must pro-
vide a change room for your privacy and for storage of
your normal clothing.

(C) If you are splashed with formaldehyde, use the
emergency showers and eyewash fountains provided by
your employer immediately to prevent serious injury.
Report the incident to your supervisor and obtain neces-
sary medical support.

(2) Entry into an IDLH atmosphere. Enter areas
where the formaldehyde concentration might be 100
ppm or more only with complete body protection includ-
ing a self—contained breathing apparatus with a full
facepiece operated in a positive pressure mode or a sup-
plied-air respirator with full facepiece and operated in a
positive pressure mode. This equipment is essential to
protect your life and health under such extreme
conditions.

(a) Engineering controls.

(i) Ventilation is the most widely applied engineering
control method for reducing the concentration of air-
borne substances in the breathing zones of workers.
There are two distinct types of ventilation.

(ii) Local exhaust: Local exhaust ventilation is de-
signed to capture airborne contaminants as near to the
point of generation as possible. To protect you, the di-
rection of contaminant flow must always be toward the
local exhaust system inlet and away from you.

(iii) General (mechanical):

(A) General dilution ventilation involves continuous
introduction of fresh air into the workroom to mix with
the contaminated air and lower your breathing zone
concentration of formaldehyde. Effectiveness depends on
the number of air changes per hour.

(B) Where devices emitting formaldehyde are spread
out over a large area, general dilution ventilation may be
the only practical method of control.

(iv) Work practices: Work practices and administra-
tive procedures are an important part of a control sys-
tem. If you are asked to perform a task in a certain
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manner to limit your exposure to formaldehyde, it is ex-
tremely important that you follow these procedures.

(b) Medical surveillance.

(i) Medical surveillance helps to protect employees'
health. You are encouraged strongly to participate in the
medical surveillance program.

(ii) Your employer must make a medical surveillance
program available at no expense to you and at a reason-
able time and place if you are exposed to formaldehyde
at concentrations above 0.5 ppm as an 8—hour average or
2 ppm over any fifteen—minute period.

(A) You will be offered medical surveillance at the
time of your initial assignment and once a year after-
ward as long as your exposure is at least 0.5 ppm
(TWA) or 2 ppm (STEL).

(B) Even if your exposure is below these levels, you
should inform your employer if you have signs and
symptoms that you suspect, through your training, are
related to your formaldehyde exposure because you may
need medical surveillance to determine if your health is
being impaired by your exposure.

(iif) The surveillance plan includes:

(A) A medical disease questionnaire.

(B) A physical examination if the physician deter-
mines this is necessary.

(iv) If you are required to wear a respirator, your em-
ployer must offer you a physical examination and a pul-
monary function test every year.

(v) The physician must collect all information needed
to determine if you are at increased risk from your ex-
posure to formaldehyde. At the physician's discretion,
the medical examination may include other tests, such as
a chest x—ray, to make this determination.

(vi) After a medical examination the physician will
provide your employer with a written opinion which in-
cludes any special protective measures recommended
and any restrictions on your exposure. The physician
must inform you of any medical conditions you have
which would be aggravated by exposure to formalde-
hyde. All records from your medical examinations, in-
cluding disease surveys, must be retained at your em-
ployer's expense.

(¢) Emergencies.

() If you are exposed to formaldehyde in an emer-
gency and develop signs or symptoms associated with
acute toxicity from formaldehyde exposure, your em-
ployer must provide you with a medical examination as
soon as possible.

(if) This medical examination will include all steps
necessary to stabilize your health.

(iii) You may be kept in the hospital for observation if
your symptoms are severe to ensure that any delayed ef-
fects are recognized and treated.

NEW SECTION

WAC 296-62-07544 APPENDIX B—SAMP-
LING STRATEGY AND ANALYTICAL METH-
ODS FOR FORMALDEHYDE. (1) To protect the
health of employees, exposure measurements must be
unbiased and representative of employee exposure. The
proper measurement of employee exposure requires more
than a token commitment on the part of the employer.
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WISHA's mandatory requirements establish a baseline;
under the best of circumstances all questions regarding
employee exposure will be answered. Many employers,
however, will wish to conduct more extensive monitoring
before undertaking expensive commitments, such as en-
gineering controls, to assure that the modifications are
truly necessary. The following sampling strategy, which
was developed at NIOSH by Nelson A. Leidel, Kenneth
A. Busch, and Jeremiah R. Lynch and described in
NIOSH publication No. 77-173 (Occupational Expo-
sure Sampling Strategy Manual) will assist the employer
in developing a strategy for determining the exposure of
his or her employees.

(2) There is no one correct way to determine employ-
ee exposure. Obviously, measuring the exposure of every
employee exposed to formaldehyde will provide the most
information on any given day. Where few employees are
exposed, this may be a practical solution. For most em-
ployers, however, use of the following strategy will give
just as much information at less cost.

(3) Exposure data collected on a single day will not
automatically guarantee the employer that his or her
workplace is always in compliance with the formalde-
hyde standard. This does not imply, however, that it is
impossible for an employer to be sure that his or her
worksite is in compliance with the standard. Indeed, a
properly designed sampling strategy showing that all
employees are exposed below the PELs, at least with a
ninety—five percent certainty, is compelling evidence that
the exposure limits are being achieved provided that
measurements are conducted using valid sampling strat-
egy and approved analytical methods.

(4) There are two PELs, the TWA concentration and
the STEL.

(a) Most employers will find that one of these two
limits is more critical in the control of their operations,
and OSHA expects that the employer will concentrate
monitoring efforts on the critical component.

(b) If the more difficult exposure is controlled, this
information, along with calculations to support the as-
sumptions, should be adequate to show that the other
exposure limit is also being achieved.

(5) Sampling strategy.

(a) Determination of the need for exposure
measurements.

(b) The employer must determine whether employees
may be exposed to concentrations in excess of the action
level. This determination becomes the-first step in an
employee exposure monitoring program that minimizes
employer sampling burdens while providing adequate
employee protection.

(¢) If employees may be exposed above the action
level, the employer must measure exposure. Otherwise,
an objective determination that employee exposure is low
provides adequate evidence that exposure potential has
been examined.

(d) The employer should examine all available rele-
vant information, e.g., insurance company and trade as-
sociation data and information from suppliers or expo-
sure data collected from similar operations.

(e) The employer may also use previously—conducted
sampling including area monitoring. The employer must
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make a determination relevant to each operation al-
though this need not be on a separate piece of paper.

(P If the employer can demonstrate conclusively that
no employee is exposed above the action level or the
STEL through the use of objective data, the employer
need proceed no further on employee exposure monitor-
ing until such time that conditions have changed and the
determination is no longer valid.

(g) If the employer cannot determine that employee
exposure is less than the action level and the STEL, em-
ployee exposure monitoring will have to be conducted.

(6) Workplace material survey.

(a) The primary purpose of a survey of raw material
is to determine if formaldehyde is being used in the work
environment and if so, the conditions under which form-
aldehyde is being used.

(b) The first step is to tabulate all situations where
formaldehyde is used in a manner such that it may be
released into the workplace atmosphere or contaminate
the skin. This information should be available through
analysis of company records and information on the
MSDSs available through provisions of this standard
and the hazard communication standard.

(c) If there is an indication from materials handling
records and accompanying MSDSs that formaldehyde is
being used in the following types of processes or work
operations, there may be a potential for releasing form-
aldehyde into the workplace atmosphere:

(i) Any operation that involves grinding, sanding,
sawing, cutting, crushing, screening, sieving, or any oth-
er manipulation of material that generates formalde-
hyde—bearing dust.

(ii) Any processes where there have been employee
complaints or symptoms indicative of exposure to
formaldehyde.

(iii) Any liquid or
formaldehyde.

(iv) Any process that uses formaldehyde in preserved
tissue.

(v) Any process that involves the heating of a formal-
dehyde—bearing resin.

Processes and work operations that use formaldehyde
in these manners will probably require further investiga-
tion at the worksite to determine the extent of employee
monitoring that should be conducted.

(7) Workplace observations.

(a) To this point, the only intention has been to pro-
vide an indication as to the existence of potentially ex-
posed employees. With this information, a visit to the
workplace is needed to observe work operations, to iden-
tify potential health hazards, and to determine whether
any employees may be exposed to hazardous concentra-
tions of formaldehyde.

(b) In many circumstances, sources of formaldehyde
can be identified through the sense of smell. However,
this method of detection should be used with caution be-
cause of olfactory fatigue.

(¢) Employee location in relation to source of formal-
dehyde is important in determining if an employee may
be significantly exposed to formaldehyde. In most in-
stances, the closer a worker is to the source, the higher
the probability that a significant exposure will occur.

spray process involving
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Other characteristics should be considered. Certain
high temperature operations give rise to higher evapora-
tion rates. Locations of open doors and windows provide
natural ventilation that tend to dilute formaldehyde
emissions. General room ventilation also provides a
measure of control.

(8) Calculation of potential exposure concentrations.

(a) By knowing the ventilation rate in a workplace
and the quantity of formaldehyde generated, the em-
ployer may be able to determine by calculation if the
PELs might be exceeded.

(b) To account for poor mixing of formaldehyde into
the entire room, locations of fans and proximity of em-
ployees to the work operation, the employer must in-
clude a safety factor.

(c) If an employee is relatively close to a source, par-
ticularly if he or she is located downwind, a safety factor
of one hundred may be necessary.

(d) For other situations, a factor of ten may be ac-
ceptable. If the employer can demonstrate through such
calculations that employee exposure does not exceed the
action level or the STEL, the employer may use this in-
formation as objective data to demonstrate compliance
with the standard.

(9) Sampling strategy.

(a) Once the employer determines that there is a pos-
sibility of substantial employee exposure to formalde-
hyde, the employer is obligated to measure employee
exposure.

(b) The next step is selection of a maximum risk em-
ployee. When there are different processes where em-
ployees may be exposed to formaldehyde, a maximum
risk employee should be selected for each work
operation.

(c) Selection of the maximum risk employee requires
professional judgment. The best procedure for selecting
the maximum risk employee is to observe employees and
select the person closest to the source of formaldehyde.
Employee mobility may affect this selection; e.g., if the
closest employee is mobile in his tasks, he may not be
the maximum risk employee. Air movement patterns and
differences in work habits will also affect selection of the
maximum risk employee.

(d) When many employees perform essentially the
same task, a maximum risk employee cannot be selected.
In this circumstance, it is necessary to resort to random
sampling of the group of workers. The objective is to se-
lect a subgroup of adequate size so that there is a high
probability that the random sample will contain at least
one worker with high exposure if one exists. The number
of persons in the group influences the number that need
to be sampled to ensure that at least one individual from
the highest ten percent exposure group is contained in
the sample. For example, to have ninety percent confi-
dence in the results, if the group size is ten, nine should
be sampled; for fifty, only eighteen need to be sampled.

(e) If measurement shows exposure to formaldehyde
at or above the action level or the STEL, the employer
needs to identify all other employees who may be ex-
posed at or above the action level or STEL and measure
or otherwise accurately characterize the exposure of
these employees.



WSR 88-21-001

(f) Whether representative monitoring or random
sampling are conducted, the purpose remains the same
to determine if the exposure of any employee is above
the action level. If the exposure of the most exposed em-
ployee is less than the action level and the STEL, re-
gardless of how the employee is identified, then it is rea-
sonable to assume that measurements of exposure of the
other employees in that operation would be below the
action level and the STEL.

(10) Exposure measurements.

(a) There is no "best" measurement strategy for all
situations. Some elements to consider in developing a
strategy are:

(i) Availability and cost of sampling equipment,

(i) Availability and cost of analytic facilities;

(iii) Availability and cost of personnel to take
samples;

(iv) Location of employees and work operations;

(v) Intraday and interday variations in the process;

(vi) Precision and accuracy of sampling and analytic
methods; and

(vii) Number of samples needed.

(b) Samples taken for determining compliance with
the STEL differ from those that measure the TWA con-
centration in important ways. STEL samples are best
taken in a nonrandom fashion using all available knowl-
edge relating to the area, the individual, and the process
to obtain samples during periods of maximum expected
concentrations. At least three measurements on a shift
are generally needed to spot gross errors or mistakes;
however, only the highest value represents the STEL.

(¢) If an operation remains constant throughout the
workshift, a much greater number of samples would
need to be taken over the thirty-two discrete
nonoverlapping periods in an 8—hour workshift to verify
compliance with a STEL. If employee exposure is truly
uniform throughout the workshift, however, an employer
in compliance with the 1 ppm TWA would be in com-
pliance with the 2 ppm STEL, and this determination
can probably be made using objective data.

(11) Need to repeat the monitoring strategy.

(a) Interday and intraday fluctuations in employee
exposure are mostly influenced by the physical processes
that generate formaldehyde and the work habits of the
employee. Hence, in-plant process variations influence
the employer's determination of whether or not addi-
tional controls need to be imposed. Measurements that
employee exposure is low on a day that is not represen-
tative of worst conditions may not provide sufficient in-
formation to determine whether or not additional engi-
neering controls should be installed to achieve the PELs.

(b) The person responsible for conducting sampling
must be aware of systematic changes which will negate
the validity of the sampling results. Systematic changes
in formaldehyde exposure concentration for an employee
can occur due to:

(i) The employee changing patterns of movement in
the workplace;

(if) Closing of plant doors and windows;

(iii) Changes in ventilation from season to season;

(iv) Decreases in ventilation efficiency or abrupt fail-
ure of engineering control equipment, and
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(v) Changes in the production process or work habits
of the employee.

(c) Any of these changes, if they may result in addi-
tional exposure that reaches the next level of action (i.e.,
0.5 or 1.0 ppm as an 8-hour average or 2 ppm over fif-
teen minutes) require the employer to perform addition-
al monitoring to reassess employee exposure.

(d) A number of methods are suitable for measuring
employee exposure to formaldehyde or for characterizing
emissions within the worksite. The preamble to this
standard describes some methods that have been widely
used or subjected to validation testing. A detailed ana-
Iytical procedure derived from the WISHA Method
ALDE-1 for acrolein and formaldehyde is presented be-
low for informational purposes.

(e) Inclusion of WISHA's method in this appendix in
no way implies that it is the only acceptable way to
measure employee exposure to formaldehyde. Other
methods that are free from significant interferences and
that can determine formaldehyde at the permissible ex-
posure limits within + 25 percent of the "true" value at
the ninety—five percent confidence level are also accept-
able. Where applicable, the method should also be capa-
ble of measuring formaldehyde at the action level to +
35 percent of the "true" value with a ninety—five percent
confidence level. WISHA encourages employers to
choose methods that will be best for their individual
needs. The employer must exercise caution, however, in
choosing an appropriate method since some techniques
suffer from interferences that are likely to be present in
workplaces of certain industry sectors where formalde-
hyde is used.

(12) WISHA's analytical laboratory method.

Method No: ALDE-1.

Matrix: Air.

(a) Target concentration: 1 ppm (1.2 mg/m3).

(b) Procedures: Air samples are collected by drawing
known volumes of air through sampling tubes containing
XAD-2 adsorbent which have been coated with 2-
(hydroxymethyl) piperidine. The samples are desorbed
with toluene and then analyzed by gas chromatography
using a nitrogen selective detector.

(¢) Recommended sampling rate and air volumes: 0.1
L/min and 24 L.

(d) Reliable quantitation limit: 16 ppb (20 ug/m3).

(e) Standard error of estimate at the target concen-
tration: 7.3%.

(f) Status of the method: A sampling and analytical
method that has been subjected to the established evalu-
ation procedures of the organic methods evaluation
branch.

(13) Date: March, 1985.

(a) General discussion.

(i) Background: The current WISHA method for col-
lecting acrolein vapor recommends the use of activated
13X molecular sieves. The samples must be stored in an
ice bath during and after sampling and also they must
be analyzed within forty—eight hours of collection. The
current WISHA method for collecting formaldehyde va-
por recommends the use of bubblers containing ten per-
cent methanol in water as the trapping solution.
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This work was undertaken to resolve the sample sta-
bility problems associated with acrolein and also to
eliminate the need to use bubblers to sample formalde-
hyde. A goal of this work was to develop and/or to
evaluate a common sampling and analytical procedure
for acrolein and formaldehyde.

NIOSH has developed independent methodologies for
acrolein and formaldehyde which recommend the use of
reagent—coated adsorbent tubes to collect the aldehydes
as stable derivatives. The formaldehyde sampling tubes
contain Chromosorb 102 adsorbent coated with N-
benzylethanolamine (BEA) which reacts with formalde-
hyde vapor to form a stable oxazolidine compound. The
acrolein sampling tubes contain XAD-2 adsorbent
coated with 2—(hydroxymethyl) to piperidine (2-HMP)
which reacts with acrolein vapor to form a different,
stable oxazolidine derivative. Acrolein does not appear to
react with BEA to give a suitable reaction product.
Therefore, the formaldehyde procedure cannot provide a
common method for both aldehydes. However, formal-
dehyde does react with 2-HMP to form a very suitable
reaction product. It is the quantitative reaction of acro-
lein and formaldehyde with 2-HMP that provides the
basis for this evaluation.

This sampling and analytical procedure is very similar
to the method recommended by NIOSH for acrolein.
Some changes in the NIOSH methodology were neces-
sary to permit the simultaneous determination of both
aldehydes and also to accommodate WISHA laboratory
equipment and analytical techniques.

(ii) Limit-defining parameters: The analyte air con-
centrations reported in this method are based on the
recommended air volume for each analyte collected sep-
arately and a desorption volume of 1 mL. The amounts
are presented as acrolein and/or formaldehyde, even
though the derivatives are the actual species analyzed.

(A) Detection limits of the analytical procedure: The
detection limit of the analytical procedure was 386 pg
per injection for formaldehyde. This was the amount of
analyte which gave a peak whose height was about five
times the height of the peak given by the residual form-
aldehyde derivative in a typical blank front section of
the recommended sampling tube.

(B) Detection limits of the overall procedure: The de-
tection limits of the overall procedure were 482 ng per
sample (16 ppb or 20 ug/m3 for formaldehyde). This
was the amount of analyte spiked on the sampling device
which allowed recoveries approximately equal to the de-
tection limit of the analytical procedure.

(C) Reliable quantitation limits: The reliable quanti-
tation limit was 482 ng per sample (16 ppb or 20 ug/
m3) for formaldehyde. These were the smallest amounts
of analyte which could be quantitated within the limits
of a recovery of at least seventy—five percent and a pre-
cision (£ 1.96 SD) of + 25% or better.

The reliable quantitation limit and detection limits re-
ported in the method are based upon optimization of the
instrument for the smallest possible amount of analyte.
When the target concentration of an analyte is excep-
tionally higher than these limits, they may not be at-
tainable at the routine operating parameters.
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(D) Sensitivity: The sensitivity of the analytical pro-
cedure over concentration ranges representing 0.4 to 2
times the target concentration, based on the recom-
mended air volumes, was seven thousand five hundred
eighty—nine area units per ug/mL for formaldehyde.
This value was determined from the slope of the cali-
bration curve. The sensitivity may vary with the partic-
ular instrument used in the analysis.

(E) Recovery: The recovery of formaldehyde from
samples used in an eighteen—day storage test remained
above ninety—two percent when the samples were stored
at ambient temperature. These values were determined
from regression lines which were calculated from the
storage data. The recovery of the analyte from the col-
lection device must be at least seventy—five percent fol-
lowing storage.

(F) Precision (analytical method only): The pooled
coefficient of variation obtained from replicate determi-
nations of analytical standards over the range of 0.4 to 2
times the target concentration was 0.0052 for formalde-
hyde ((d)(C)(iii) of this subsection).

(G) Precision (overall procedure): The precision at the
ninety—five percent confidence level for the ambient
temperature storage tests was +14.3% for formaldehyde.
These values each include an additional £5% for samp-
ling error. The overall procedure must provide results at
the target concentrations that are +25% at the ninety—
five percent confidence level.

(H) Reproducibility: Samples collected from con-
trolled test atmospheres and a draft copy of this proce-
dure were given to a chemist unassociated with this
evaluation. The formaldehyde samples were analyzed
following fifteen days storage. The average recovery was
96.3% and the standard deviation was 1.7%.

(iif) Advantages:

(A) The sampling and analytical procedures permit
the simultaneous determination of acrolein and
formaldehyde.

(B) Samples are stable following storage at ambient
temperature for at least eighteen days.

(iv) Disadvantages: None.

(b) Sampling procedure.

(i) Apparatus:

(A) Samples are collected by use of a personal samp-
ling pump that can be calibrated to within 5% of the
recommended 0.1 L/min sampling rate with the samp-
ling tube in line.

(B) Samples are collected with laboratory prepared
sampling tubes. The sampling tube is constructed of
silane treated glass and is about 8—cm long. The ID is 4
mm and the OD is 6 mm. One end of the tube is tapered
so that a glass wool end plug will hold the contents of
the tube in place during sampling. The other end of the
sampling tube is open to its full 4-mm ID to facilitate
packing of the tube. Both ends of the tube are fire—
polished for safety. The tube is packed with a 75-mg
backup section, located nearest the tapered end and a
150-mg sampling section of pretreated XAD-2
adsorbent which has been coated with 2-HMP. The two
sections of coated adsorbent are separated and retained
with small plugs of silanized glass wool. Following pack-
ing, the sampling tubes are sealed with two 7/32 inch
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OD plastic and caps. Instructions for the pretreatment
and the coating of XAD-2 adsorbent are presented in
(d) of this subsection.

(C) Sampling tubes, similar to those recommended in
this method, are marketed by Supelco, Inc. These tubes
were not available when this work was initiated, there-
fore, they were not evaluated.

(ii) Reagents: None required.

(iii) Technique:

(A) Properly label the sampling tube before sampling
and then remove the plastic end caps.

(B) Attach the sampling tube to the pump using a
section of flexible plastic tubing such that the large,
front section of the sampling tube is exposed directly to
the atmosphere. Do not place any tubing ahead of the
sampling tube. The sampling tube should be attached in
the worker's breathing zone in a vertical manner such
that it does not impede work performance.

(C) After sampling for the appropriate time, remove
the sampling tube from the pump and then seal the tube
with plastic end caps.

(D) Include at least one blank for each sampling set.
The blank should be handled in the same manner as the
samples with the exception that air is not drawn through
It.

(E) List any potential interferences on the sample
data sheet.

(iv) Breakthrough:

(A) Breakthrough was defined as the relative amount
of analyte found on a backup sample in relation to the
total amount of analyte collected on the sampling train.

(B) For formaldehyde collected from test atmospheres
containing six times the PEL, the average five percent
breakthrough air volume was 41 L. The sampling rate
was 0.1 L/min and the average mass of formaldehyde
collected was 250 ug.

(v) Desorption efficiency: No desorption efficiency
corrections are necessary to compute air sample results
because analytical standards are prepared using coated
adsorbent. Desorption efficiencies were determined, how-
ever, to investigate the recoveries of the analytes from
the sampling device. The average recovery over the
range of 0.4 to 2 times the target concentration, based
on the recommended air volumes, was 96.2% for formal-
dehyde. Desorption efficiencies were essentially constant
over the ranges studied.

(vi) Recommended air volume and sampling rate:

(A) The recommended air volume for formaldehyde is
24 L.

(B) The recommended sampling rate is 01. L/min.

(vii) Interferences:

(A) Any collected substance that is capable of react-
ing with 2-HMP and thereby depleting the derivatizing
agent is a potential interference. Chemicals which con-
tain a carbonyl group, such as acetone, may be capable
of reacting with 2-HMP.

(b) There are no other known interferences to the
sampling method.

(viii) Safety precautions:

(A) Attach the sampling equipment to the worker in
such a manner that it will not interfere with work per-
formance or safety.
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(B) Follow all safety practices that apply to the work
area being sampled.

(¢) Analytical procedure.

(i) Apparatus:

(A) A gas chromatograph (GC), equipped with a ni-
trogen selective detector.

(B) A GC column capable of resolving the analytes
from any interference. A 6 ft x 1/4 in OD (2mm ID)
glass GC column containing 10% UCON 50-HB-5100
+ 2% KOH on 80/100 mesh Chromosorb W-AW was
used for the evaluation. Injections were performed on—
column.

(C) Vials, glass 2-mL with Teflon-lined caps.

(D) Volumetric flasks, pipets, and syringes for pre-
paring standards, making dilutions, and performing
injections.

(ii) Reagents:

(A) Toluene and dimethylformamide. Burdick and
Jackson solvents were used in this evaluation.

(B) Helium, hydrogen, and air, GC grade.

(C) Formaldehyde, thirty-seven percent by weight, in
water. Aldrich Chemical, ACS Reagent Grade formal-
dehyde was used in this evaluation.

(D) Ambriite XAD-2 adsorbent coated with 2-
(hydroxymethyl) piperidine (2-HMP), 10% by weight
((d) of this subsection).

(E) Desorbing solution with internal standard. This
solution was prepared by adding 20 uL of
dimethylformamide to 100 mL of toluene.

(iii) Standard preparation:

(A) Formaldehyde: Prepare stock standards by di-
luting known volumes of thirty—seven percent formalde-
hyde solution with methanol. A procedure to determine
the formaldehyde content of these standards is presented
in (d) of this subsection. A standard containing 7.7 mg/
mL formaldehyde was prepared by diluting 1 mL of the
thirty—seven percent reagent to 50 mL with methanol.

(B) It is recommended that analytical standards be
prepared about sixteen hours before the air samples are
to be analyzed in order to ensure the complete reaction
of the analytes with 2-HMP. However, rate studies have
shown the reaction to be greater than ninety—five percent
complete after four hours. Therefore, one or two stan-
dards can be analyzed after this reduced time if sample
results are outside the concentration range of the pre-
pared standards.

(C) Place 150-mg portions of coated XAD-2
adsorbent, from the same lot number as used to collect
the air samples, into each of several glass 2-mL vials.
Seal each vial with a Teflon-lined cap.

(D) Prepare fresh analytical standards each day by
injecting appropriate amounts of the diluted analyte di-
rectly onto 150-mg portions of coated adsorbent. It is
permissible to inject both acrolein and formaldehyde on
the same adsorbent portion. Allow the standards to
stand at room temperature. A standard, approximately
the target levels, was prepared by injecting 11 uL of the
acrolein and 12 uL of the formaldehyde stock standards
onto a single coated XA D-2 adsorbent portion.

(E) Prepare a sufficient number of standards to gen-
erate the calibration curves. Analytical standard concen-
trations should bracket sample concentrations. Thus, if
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samples are not in the concentration range of the pre-
pared standards, additional standards must be prepared
to determine detector response.

(F) Desorb the standards in the same manner as the
samples following the sixteen—hour reaction time.

(iv) Sample preparation:

(A) Transfer the 150-mg section of the sampling tube
to a 2-mL vial. Place the 75-mg section in a separate
vial. If the glass wool plugs contain a significant number
of adsorbent beads, place them with the appropriate
sampling tube section. Discard the glass wool plugs if
they do not contain a significant number of adsorbent
beads.

(B) Add 1 mL of desorbing solution to each vial.

(C) Seal the vials with Teflon-lined caps and then al-
low them to desorb for one hour. Shake the vials by
hand with vigorous force several times during the
desorption time.

(D) Save the used sampling tubes to be cleaned and
recycled.

(v) Analysis:

(A) GC conditions.

Column temperature:

Bi-level temperature program.

First level: 100°C to 140°C at 4°C/min following
completion of the first level.

Second level: 140°C to 180°C at 20°C/min following
completion of the first level.

Isothermal period: Hold column at 180°C until the
recorder pen returns to baseline (usually about twenty—
five minutes after injection).

Injector temperature: 180°C.

Helium flow rate: 30 mL/min (detector response will
be reduced if nitrogen is substituted for helium carrier
gas).

Injection volume: 51 0.8 uL.

GC column: Six—ft x 1/4-in OD (2 mm ID) glass GC
column  containing 10% UCON  50-HB-
5100NZG651+512% KOH on 80/100 Chromosorb W—
AW.

NPD conditions:

Hydrogen flow rate: 3 mL/min.

Air flow rate: 50 mL/min.

Detector temperature: 275 5151C.

(B) Use a suitable method, such as electronic integra-
tion, to measure detector response.

(C) Use an internal standard method to prepare the
calibration curve with several standard solutions of dif-
ferent concentrations. Prepare the calibration curve dai-
ly. Program the integrator to report results in ug/mlL.

(D) Bracket sample concentrations with standards.

(vi) Interferences (analytical).

(A) Any compound with the same general retention
time as the analytes and which also gives a detector re-
sponse is a potential interference. Possible interferences
should be reported to the laboratory with submitted
samples by the industrial hygienist.

(B) GC parameters (temperature, column, etc.), may
be changed to circumvent interferences.

(C) A useful means of structure designation is GC/
MS. It is recommended this procedure be used to con-
firm samples whenever possible.
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(D) The coated adsorbent usually contains a very
small amount of residual formaldehyde derivative.

(vii) Calculations:

(A) Results are obtained by use of calibration curves.
Calibration curves are prepared by plotting detector re-
sponse against concentration for each standard. The best
line through the data points is determined by curve
fitting.

(B) The concentration, in ug/mL, for a particular
sample is determined by comparing its detector response
to the calibration curve. If either of the analytes is found
on the backup section, it is added to the amount found
on the front section. Blank corrections should be per-
formed before adding the results together.

(C) The acrolein and/or formaldehyde air concentra-
tion can be expressed using the following equation:

Mg/m3=(A)(B)/C.

where A=ug/mL from 3.7.2, B=desorption volume,
and C=L of air sampled.

No desorption efficiency corrections are required.

(D) The following equation can be used to convert re-
sults in mg/m51351 to ppm.

ppm=(mg/m3)(24.45)/MW

where mg/m3=result from 3.7.3, 24.25=molar vol-
ume of an ideal gas at 760 mm Hg and 25 5151C,
MW=molecular weight (Formaldehyde=30.0).

(d) Backup data.

(i) Backup data on detection limits, reliable quantita-
tion limits, sensitivity and precision of the analytical
method, breakthrough, desorption efficiency, storage, re-
producibility, and generation of test atmospheres are
available in OSHA Method 52, developed by the
Organics Methods Evaluation Branch, OSHA Analyti-
cal Laboratory, Salt Lake City, Utah.

(ii) Procedure to coat XAD-2 adsorbent with 2-
HMP:

(A) Apparatus: Soxhlet extraction apparatus, rotary
evaporation apparatus, vacuum dessicator, 1-L vacuum
flask, 1-L round-bottomed evaporative flask, I-L
Erlenmeyer flask, 250-mL Buchner funnel with a coarse
fritted disc, etc.

(B) Reagents:

(I) Methanol, isooctane, and toluene.

(II) (Hydroxymethyl) piperidine.

(II1I) Amberlite XAD-2 nonionic polymeric
adsorbent, twenty to sixty mesh, Aldrich Chemical
XAD-2 was used in this evaluation.

(C) Procedure: Weigh 125 g of crude XAD-2
adsorbent into a 1-L Erlenmeyer flask. Add about 200
mL of water to the flask and then swirl the mixture to
wash the adsorbent. Discard any adsorbent that floats to
the top of the water and then filter the mixture using a
fritted Buchner funnel. Air dry the adsorbent for two
minutes. Transfer the adsorbent back to the Erlenmeyer
flask and then add about 200 mL of methanol to the
flask. Swirl and then filter the mixture as before. Trans-
fer the washed adsorbent back to the Erlenmeyer flask
and then add about 200 mL of methanol to the flask.
Swirl and then filter the mixture as before. Transfer the
washed adsorbent to a 1-L round-bottomed evaporative
flask, add 13 g of 2-HMP and then 200 mL of
methanol, swirl the mixture and then allow it to stand
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for one hour. Remove the methanol at about 40°C and
reduced pressure using a rotary evaporation apparatus.
Transfer the coated adsorbent to a suitable container
and store it in a vacuum desiccator at room temperature
overnight. Transfer the coated adsorbent to a Soxhlet
extractor and then extract the material with toluene for
about twenty—four hours. Discard the contaminated tol-
uene, add methanol in its place and then continue the
Soxhlet extraction for an additional four hours. Transfer
the adsorbent to a weighted 1--L round—bottom evapora-
tive flask and remove the methanol using the rotary
evaporation apparatus. Determine the weight of the
adsorbent and then add an amount of 2-HMP, which is
ten percent by weight of the adsorbent. Add 200 mL of
methanol and then swirl the mixture. Allow the mixture
to stand for one hour. Remove the methanol by rotary
evaporation. Transfer the coated adsorbent to a suitable
container and store it in a vacuum dessicator until all
traces of solvents are gone. Typically, this will take two
to three days. The coated adsorbent should be protected
from contamination. XAD-2 adsorbent treated in this
manner will probably not contain residual acrolein de-
rivative. However, this adsorbent will often contain re-
sidual formaldehyde derivative levels of about 0.1 ug per
150 mg of adsorbent. If the blank values for a batch of
coated adsorbent are too high, then the batch should be
returned to the Soxhlet extractor, extracted with toluene
again and then recoated. This process can be repeated
until the desired blank levels are attained.

The coated adsorbent is now ready to be packed into
sampling tubes. The sampling tubes should be stored in
a sealed container to prevent contamination. Sampling
tubes should be stored in the dark at room temperature.
The sampling tubes should be segregated by coated
adsorbent lot number. A sufficient amount of each lot
number of coated adsorbent should be retained to pre-
pare analytical standards for use with air samples from
that lot number.

(iii) A procedure to determine formaldehyde by acid
titration: Standardize the 0.1 N HCI solution using so-
dium carbonate and methyl orange indicator.

Place 50 mL of 0.1 M sodium sulfite and three drops
of thymophthalein indicator into a 250-mL Erlenmeyer
flask. Titrate the contents of the flask to a colorless end-
point with 0.1 N HC1 (usually one or two drops is suffi-
cient). Transfer 10 mL of the formaldehyde/methanol
solution ((b)(iii)(A) of this subsection) into the same
flask and titrate the mixture with 0.1 N HCI, again, to
a colorless endpoint. The formaldehyde concentration of
the standard may be calculated by the following
equation:

acid titer x acid normality x 30.0

Formaldehyde, mg/mL L of Sample

This method is based on the quantitative liberation of
sodium hydroxide when formaldehyde reacts with sodi-
um sulfite to form the formaldehyde—bisulfite addition
product. The volume of sample may be varied depending
on the formaldehyde content but the solution to be tit-
rated must contain excess sodium sulfite. Formaldehyde
solutions containing substantial amounts of acid or base
must be neutralized before analysis.
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NEW SECTION

WAC 296-62-07546 APPENDIX C MEDICAL
SURVEILLANCE—FORMALDEHYDE. (1) Health
hazards. The occupational health hazards of formalde-
hyde are primarily due to its toxic effects after inhala-
tion, after direct contact with the skin or eyes by form-
aldehyde in liquid or vapor form, and after ingestion.

(2) Toxicology.

(a) Acute effects of exposure.

(i) Inhalation (breathing): Formaldehyde is highly ir-
ritating to the upper airways. The concentration of
formaldehyde that is immediately dangerous to life and
health is 100 ppm. Concentrations above 50 ppm can
cause severe pulmonary reactions within minutes. These
include pulmonary edema, pneumonia, and bronchial ir-
ritation which can result in death. Concentrations above
5 ppm readily cause lower airway irritation character-
ized by cough, chest tightness, and wheezing. There is
some controversy regarding whether formaldehyde gas is
a pulmonary sensitizer which can cause occupational
asthma in a previously normal individual. Formaldehyde
can produce symptoms of bronchial asthma in humans.
The mechanism may be either sensitization of the indi-
vidual by exposure to formaldehyde or direct irritation
by formaldehyde in persons with preexisting asthma.
Upper airway irritation is the most common respiratory
effect reported by workers and can occur over a wide
range of concentrations, most frequently above 1 ppm.
However, airway irritation has occurred in some workers
with exposures to formaldehyde as low as 0.1 ppm.
Symptoms of upper airway irritation include dry or sore
throat, itching and burning sensations of the nose, and
nasal congestion. Tolerance to this level of exposure may
develop within one to two hours. This tolerance can per-
mit workers remaining in an environment of gradually
increasing formaldehyde concentrations to be unaware
of their increasingly hazardous exposure.

(ii) Eye contact: Concentrations of formaldehyde be-
tween 0.05 ppm and 0.5 ppm produce a sensation of ir-
ritation in the eyes with burning, itching, redness, and
tearing. Increased rate of blinking and eye closure gen-
erally protects the eye from damage at these low levels,
but these protective mechanisms may interfere with
some workers' work abilities. Tolerance can occur in
workers continuously exposed to concentrations of form-
aldehyde in this range. Accidental splash injuries of hu-
man eyes to aqueous solutions of formaldehyde (forma-
lin) have resulted in a wide range of ocular injuries in-
cluding corneal opacities and blindness. The severity of
the reactions have been directly dependent on the con-
centration of formaldehyde in solution and the amount
of time lapsed before emergency and medical
intervention.

(iif) Skin contact: Exposure to formaldehyde solutions
can cause irritation of the skin and allergic contact der-
matitis. These skin diseases and disorders can occur at
levels well below those encountered by many formalde-
hyde workers. Symptoms include erythema, edema, and
vesiculation or hives. Exposure to liquid formalin or




Washington State Register, Issue 88-21

formaldehyde vapor can provoke skin reactions in sensi-
tized individuals even when airborne concentrations of
formaldehyde are well below 1 ppm.

(iv) Ingestion: Ingestion of as little as 30 ml of a thir-
ty-seven percent solution of formaldehyde (formalin)
can result in death. Gastrointestinal toxicity after inges-
tion is most severe in the stomach and results in symp-
toms which can include nausea, vomiting, and severe
abdominal pain. Diverse damage to other organ systems
including the liver, kidney, spleen, pancreas, brain, and
central nervous systems can occur from the acute re-
sponse to ingestion of formaldehyde.

(b) Chronic effects of exposure. Long—term exposure
to formaldehyde has been shown to be associated with
an increased risk of cancer of the nose and accessory
sinuses, nasopharyngeal and oropharyngeal cancer, and
lung cancer in humans. Animal experiments provide
conclusive evidence of a causal relationship between na-
sal cancer in rats and formaldehyde exposure.
Concordant evidence of carcinogenicity includes DNA
binding, genotoxicity in short—term tests, and cytotoxic
changes in the cells of the target organ suggesting both
preneoplastic changes and a dose—rate effect. Formalde-
hyde is a complete carcinogen and appears to exert an
effect on at least two stages of the carcinogenic process.

(3) Surveillance considerations.

(a) History.

(i) Medical and occupational history: Along with its
acute irritative effects, formaldehyde can cause allergic
sensitization and cancer. One of the goals of the work
history should be to elicit information on any prior or
additional exposure to formaldehyde in either the occu-
pational or the nonoccupational setting.

(ii) Respiratory history: As noted above, formalde-
hyde has recognized properties as an airway irritant and
has been reported by some authors as a cause of occu-
pational asthma. In addition, formaldehyde has been as-
sociated with cancer of the entire respiratory system of
humans. For these reasons, it is appropriate to include a
comprehensive review of the respiratory system in the
medical history. Components of this history might in-
clude questions regarding dyspnea on exertion, shortness
of breath, chronic airway complaints, hyperreactive air-
way disease, rhinitis, bronchitis, bronchiolitis, asthma,
emphysema, respiratory allergic reaction, or other pre-
existing pulmonary disease.

In addition, generalized airway hypersensitivity can
result from exposures to a single sensitizing agent. The
examiner should, therefore, elicit any prior history of
exposure to pulmonary irritants, and any short-term or
long—term effects of that exposure.

Smoking is known to decrease mucociliary clearance
of materials deposited during respiration in the nose and
upper airways. This may increase a worker's exposure to
inhaled materials such as formaldehyde vapor. In addi-
tion, smoking is a potential confounding factor in the in-

vestigation of any chronic respiratory disease, including

cancer. For these reasons, a complete smoking history
should be obtained.

(iii) Skin disorders: Because of the dermal irritant and
sensitizing effects of formaldehyde, a history of skin dis-
orders should be obtained. Such a history might include
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the existence of skin irritation, previously documented
skin sensitivity, and other dermatologic disorders. Previ-
ous exposure to formaldehyde and other dermal sensitiz-
ers should be recorded.

(iv) History of atopic or allergic diseases: Since form-
aldehyde can cause allergic sensitization of the skin and
airways, it might be useful to identify individuals with
prior allergen sensitization. A history of atopic disease
and allergies to formaldehyde or any other substances
should also be obtained. It is not definitely known at this
time whether atopic diseases and allergies to formalde-
hyde or any other substances should also be obtained.
Also it is not definitely known at this time whether
atopic individuals have a greater propensity to develop
formaldehyde sensitivity than the general population,
but identification of these individuals may be useful for
ongoing surveillance.

(v) Use of disease questionnaires: Comparison of the
results from previous years with present results provides
the best method for detecting a general deterioration in
health when toxic signs and symptoms are measured
subjectively. In this way recall bias does not affect the
results of the analysis. Consequently, WISHA has de-
termined that the findings of the medical and work his-
tories should be kept in a standardized form for com-
parison of the year—to-year results.

(b) Physical examination.

(i) Mucosa of eyes and airways: Because of the irri-
tant effects of formaldehyde, the examining physician
should be alert to evidence of this irritation. A speculum
examination of the nasal mucosa may be helpful in as-
sessing possible irritation and cytotoxic changes, as may
be indirect inspection of the posterior pharynx by mirror.

(ii) Pulmonary system: A conventional respiratory ex-
amination, including inspection of the thorax and aus-
cultation and percussion of the lung fields should be
performed as part of the periodic medical examination.
Although routine pulmonary function testing is only re-
quired by the standard once every year for persons who
are exposed over the TWA concentration limit, these
tests have an obvious value in investigating possible re-
spiratory dysfunction and should be used wherever
deemed appropriate by the physician. In cases of alleged
formaldehyde—induced airway disease, other possible
causes of pulmonary dysfunction (including exposures to
other substances) should be ruled out. A chest radio-
graph may be useful in these circumstances. In cases of
suspected airway hypersensitivity or allergy, it may be
appropriate to use bronchial challenge testing with
formaldehyde or methacholine to determine the nature
of the disorder. Such testing should be performed by or
under the supervision of a physician experienced in the
procedures involved.

(iii) Skin: The physician should be alert to evidence of
dermal irritation of sensitization, including reddening
and inflammation, urticaria, blistering, scaling, forma-
tion of skin fissures, or other symptoms. Since the integ-
rity of the skin barrier is compromised by other dermal
diseases, the presence of such disease should be noted.
Skin sensitivity testing carries with it some risk of in-
ducing sensitivity, and therefore, skin testing for formal-
dehyde sensitivity should not be used as a routine
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screening test. Sensitivity testing may be indicated in the
investigation of a suspected existing sensitivity. Guide-
lines for such testing have been prepared by the North
American Contact Dermatitis Group.

(4) Additional examinations or tests. The physician
may deem it necessary to perform other medical exami-
nations or tests as indicated. The standard provides a
mechanism whereby these additional investigations are
covered under the standard for occupational exposure to
formaldehyde.

(5) Emergencies. The examination of workers exposed
in an emergency should be directed at the organ systems
most likely to be affected. Much of the content of the
examination will be similar to the periodic examination
unless the patient has received a severe acute exposure
requiring immediate attention to prevent serious conse-
quences. If a severe overexposure requiring medical in-
tervention or hospitalization has occurred, the physician
must be alert to the possibility of delayed symptoms.
Followup nonroutine examinations may be necessary to
assure the patient's well-being.

(6) Employer obligations. The employer is required to
provide the physician with the following information: A
copy of this standard and appendices A, C, D, and E; a
description of the affected employee's duties as they re-
late to his or her exposure concentration; an estimate of
the employee's exposure including duration (e.g., fifteen
hr./wk., three eight—hour shifts, full-time); a description
of any personal protective equipment, including respira-
tors, used by the employee; and the results of any previ-
ous medical determinations for the affected employee
related to formaldehyde exposure to the extent that this
information is within the employer's control.

(7) Physician's obligations. The standard requires the
employer to obtain a written statement from the physi-
cian. This statement must contain the physician's opin-
ion as to whether the employee has any medical condi-
tion which would place him or her at increased risk of
impaired health from exposure to formaldehyde or use
of respirators, as appropriate. The physician must also
state his opinion regarding any restrictions that should
be placed on the employee's exposure to formaldehyde or
upon the use of protective clothing or equipment such as
respirators. If the employee wears a respirator as a result
of his or her exposure to formaldehyde, the physician's
opinion must also contain a statement regarding the
suitability of the employee to wear the type of respirator
assigned. Finally, the physician must inform the em-
ployer that the employee has been told the results of the
medical examination and of any medical conditions
which require further explanation or treatment. This
written opinion is not to contain any information on spe-
cific findings or diagnoses unrelated to occupational ex-
posure to formaldehyde.

The purpose in requiring the examining physician to
supply the employer with a written opinion is to provide
the employer with a medical basis to assist the employer
in placing employees initially, in assuring that their
health is not being impaired by formaldehyde, and to
assess the employee's ability to use any required protec-
tive equipment.
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NEW SECTION

WAC 296-62-07548 APPENDIX D—NON-
MANDATORY MEDICAL DISEASE QUESTION-
NAIRE. (1) Identification.

(a) Plant name:

(b) Date:

(¢) Employee name:

(d) Social Security number:

(e) Job title:

(f) Birthdate:

(8) Age:

(h) Sex:

(i) Height:

(G) Weight:

(2) Medical history.

(a) Have you ever been in the hospital as a patient?

Yes [ ] No []
If yes, what kind of problem were you having?

(b) Have you ever had any kind of operation?
Yes [ ] No []
If yes, what kind?

(¢) Do you take any kind of medicine regularly?
Yes [ No (]
If yes, what kind?

(d) Are you allergic to any drugs, foods,
chemicals?
Yes [] No []

If yes, what kind of allergy is it?

or

What causes the allergy?

(e¢) Have you ever been told that you have asthma,
hayfever, or sinusitis?
Yes (] No []

() Have you ever been told that you have emphyse-
ma, bronchitis, or any other respiratory
problems?

Yes [ ] No [

(g) Have you ever been told you had hepatitis?
Yes [] No []

(h) Have you ever been told that you have cirrhosis?
Yes [] No []

(i) Have you ever been told that you had cancer?
Yes [ 1 No [J

(j) Have you ever had arthritis or joint pain?
Yes [ ] No []

(k) Have you ever been told that you had high blood
pressure?
Yes [] No []
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(1) Have you ever had a heart attack or heart
trouble?
Yes [J No [J

(3) Medical history update.
(a) Have you been in the hospital as a patient any
time within the past year?
Yes [] No [J
If so, for what condition?

(b) Have you been under the care of a physician dur-
ing the past year?
Yes [ ] No [J

If so, for what condition?

(c) Is there any change in your breathing since last
year?
Yes [ ] No [
(i) Better?
(ii) Worse?
(iii) No change?
If change, do you know why?

(d) Is your general health different this year from last
year?
Yes [] No []

If different, in what way?

Have you in the past year or are you now taking
any medication on a regular basis?

Yes [ ] No []

(i) Name Rx

(if) Condition being treated

(e)

(4) Occupational history.
(a) How long have you worked for your present
employer?

(b) What jobs have you held with this employer? In-
clude job title and length of time in each job.

(c) In each of these jobs, how many hours a day were
you exposed to chemicals?

(d) What chemicals have you worked with most of
the time?
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(e) Have you ever noticed any type of skin rash you
feel was related to your work?
Yes [J No []

®

Have you ever noticed that any kind of chemical
makes you cough?

Yes [] No []

(i) Wheeze:
Yes [J No []

(ii) Become short of breath or cause your chest
to become tight?

Yes [] No []

Are you exposed to any dust or chemicals at
home?

Yes [] No [J

Is yes, explain:

(g)

(h) In other jobs, have you ever had exposure to:
(i) Wood dust?
Yes [] No [J
(ii)  Nickel or chromium?
Yes [J No []
(iii)  Silica (foundry, sand blasting)?
Yes [J No []
(iv) Arsenic or asbestos?
Yes [J No [J
(v)  Organic solvents?
Yes [J No [J
(vi) Urethane foams?
Yes [] No [J
(5) Occupational history update.

(a)

Are you working on the same job this year as you
were last year?

Yes [] No []

If not, how has your job changed?

(b)

What chemicals are you exposed to on your job?

(c)

How many hours a day are you exposed to
chemicals?

(d) Have you noticed any skin rash within the past
year you feel was related to your work?
Yes [] No [J

If so, explain circumstances:

(e) Have you noticed that any chemical makes you
cough, be short of breath, or wheeze?
Yes [ ] No [J

If so, can you identify it?
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(6) Miscellaneous.
(a) Do you smoke?
Yes [ No [J
If so, how much and for how long?
(i) Pipe
(ii) Cigars
(iii) Cigarettes
(b) Do you drink alcohol in any form?
Yes [ ] No [J
If so, how much, how long, and how often?

(¢c) Do you wear glasses or contact lenses?
Yes [ ] No [J

(d) Do you get any physical exercise other than that
required to do your job?
Yes [ ] No [J
If so, explain:

(e) Do you have any hobbies or "side jobs" that re-
quire you to use chemicals, such as furniture
stripping, sand blasting, insulation or manu-
facture of urethane foam, furniture, etc.?

Yes [] No [J

If so, please describe, giving type of business or
hobby, chemicals used and length of
exposures.

(7) Symptoms questionnaire.
(a) Do you ever have any shortness of breath?
Yes [ ] No [J

(i) If yes, do you have to rest after climbing
several flights of stairs?
Yes [] No []

(ii)  If yes, if you walk on the level with people
your own age, do you walk slower
than they do?

Yes [] No []

If yes, if you walk slower than a normal
pace, do you have to limit the dis-
tance that you walk?

Yes [ 7 No [J

If yes, do you have to stop and rest while
bathing or dressing?
- Yes [ ] No [J

(b) Do you cough as much as three months out of the
year?
Yes [ No []

(i) If yes, have you had this cough for more than
two years?
Yes [ ] No [J

(ii) If yes, do you ever cough anything up from

the chest?
Yes [ No [J

(iii)

(iv)
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(¢) Do you ever have a feeling of smothering, unable
to take a deep breath, or tightness in your
chest?

Yes [ ] No []

(i) If yes, do you notice that this occurs on any
particular day of the week?
Yes [] No []

(ii) If yes, what day of the week?
Yes [1 No [

If yes, do you notice that this occurs at any
particular place?
Yes [] No []

(iv) If yes, do you notice that this is worse after
you have returned to work after being
off for several days?

Yes [] No []

(d) Have you ever noticed any wheezing in your
chest?
Yes [] No [J

(i) If yes, is this only with colds or other
infections?
Yes [] No []

(ii) Is this caused by exposure to any kind of
dust or other material?
Yes [] No []

If yes, what kind?

(iii)

(iif)

(e) Have you noticed any burning, tearing, or redness
of your eyes when you are at work?
Yes [1 No [
Is so, explain circumstances:

(f) Have you noticed any sore or burning throat or
itchy or burning nose when you are at work?
Yes [ ] No []
Is so, explain circumstances:

(g) Have you noticed any stufliness or dryness of your
nose?
Yes [] No [J

(h) Do you ever have swelling of the eyelids or face?
Yes [] No [J

(i) Have you ever been jaundiced?
Yes [J No []
If yes, was this accompanied by any pain?
Yes [J No []

(j) Have you ever had a tendency to bruise easily or
bleed excessively?
Yes [ ] No []

(k) Do you have frequent headaches that are not re-
lieved by aspirin or tylenol?
Yes [] No []
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(i) If yes, do they occur at any particular time of
the day or week?
Yes [J No [J

(ii) If yes, when do they occur?

() Do you have frequent episodes of nervousness or
irritability?
Yes [] No [J
(m) Do you tend to have trouble concentrating or

remembering?
Yes [J No []

(n) Do you ever feel dizzy, light-headed, excessively
drowsy, or like you have been drugged?
Yes [J No [J

(o) Does your vision ever become blurred?
Yes [] No []

(p) Do you have numbness or tingling of the hands or
feet or other parts of your body?
Yes [] No []

(q) Have you ever had chronic weakness or fatigue?
Yes [J No [J

(r) Have you every had any swelling of your feet or
ankles to the point where you could not
wear your shoes?

Yes [J No [J

(s) Are you bothered by heartburn or indigestion?
Yes [] No []

(t) Do you ever have itching, dryness, or peeling and
scaling of the hands?
Yes [] No [J

(u) Do you ever have a burning sensation in the
hands, or reddening of the skin?
Yes [] No [J

(v) Do you ever have cracking or bleeding of the skin
on your hands?
Yes [J No [J

(w) Are you under a physician's care?
Yes [] No [J
If yes, for what are you being treated?

(x) Do you have any physical complaints today?
Yes [] No [J
If yes, explain:

(y) Do you have other health conditions not covered
by these questions?
Yes [J No []
If yes, explain:

NEW SECTION

WAC 296-62-07550 APPENDIX E—QUALI-
TATIVE AND QUANTITATIVE FIT TESTING
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PROCEDURES. FIT test protocols. Because exposure
to formaldehyde can affect the employee's ability to de-
tect common odorants, fit test results from the isoamyl
acetate test must be augmented by results from either
the saccharin or irritant smoke test.

(1) The employer shall include the following provi-
sions in the fit test procedures. These provisions apply to
both qualitative fit testing (QLFT) and quantitative fit
testing (QNFT).

(a) The test subject shall be allowed to pick the most
comfortable respirator from a selection including respir-
ators of various sizes from different manufacturers. The
selection shall include at least three sizes of elastomeric
facepieces of the type of respirator that is to be tested,
i.e., three sizes of half mask, or three sizes of full face-
piece;, and units from at least two manufacturers.

(b) Prior to the selection process, the test subject shall
be shown how to put on a respirator, how it should be
positioned on the face, how to set strap tension and how
to determine a comfortable fit. A mirror shall be avail-
able to assist the subject in evaluating the fit and posi-
tioning the respirator. This instruction may not consti-
tute the subject's formal training on respirator use, as it
is only a review.

(c) The test subject shall be informed that he/she is
being asked to select the respirator which provides the
most comfortable fit. Each respirator represents a differ-
ent size and shape, and if fitted and used properly, will
provide adequate protection.

(d) The test subject shall be instructed to hold each
facepiece up to the face and eliminate those which obvi-
ously do not give a comfortable fit.

(e¢) The more comfortable facepieces are noted; the
most comfortable mask is donned and worn at least five
minutes to assess comfort. Assistance in assessing com-
fort can be given by discussing the points in (f) of this
subsection. If the test subject is not familiar with using a
particular respirator, the test subject shall be directed to
don the mask several times and to adjust the straps each
time to become adept at setting proper tension on the
straps.

(f) Assessment of comfort shall include reviewing the
following points with the test subject and allowing the
test subject adequate time to determine the comfort of
the respirator:

(i) Position of the mask on the nose;

(ii) Room for eye protection;

(iii) Room to talk;

(iv) Position of mask on face and cheeks.

(g) The following criteria shall be used to help deter-
mine the adequacy of the respirator fit:

(i) Chin properly placed,

(ii) Adequate strap tension, not overly tightened,

(iii) Fit across nose bridge;,

(iv) Respirator of proper size to span distance from
nose to chin;

(v) Tendency of respirator to slip;

(vi) Self-observation in mirror to evaluate fit and res-
pirator position.

(h) The test subject shall conduct the negative and
positive pressure fit checks as described below or in the
latest edition of ANSI Z88.2. Before conducting the
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negative or positive pressure test, the subject shall be
told to seat the mask on the face by moving the head
from side to side and up and down slowly while taking in
a few slow deep breaths. Another facepiece shall be se-
lected and retested if the test subject fails the fit check
tests.

(i) Positive pressure test. Close off the exhalation
valve and exhale gently onto the facepiece. The face fit is
considered satisfactory if a slight positive pressure can
be built up inside the facepiece without any evidence of
outward leakage of air at the seal. For most respirators
this method of leak testing requires the wearer to first
remove the exhalation valve cover before closing off the
exhalation valve and then carefully replacing it after the
test.

(ii) Negative pressure test. Close off the inlet opening
of the canister or cartridge(s) by covering with the palm
of the hand(s) or by replacing the filter seal(s), inhale
gently so that the facepiece collapses slightly, and hold
the breath for ten seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air
is detected, the tightness of the respirator is considered
satisfactory.

(i) The test shall not be conducted if there is any hair
growth between the skin and the facepiece sealing sur-
face, such as stubble beard growth, beard, or long side-
burns which cross the respirator sealing surface. Any
type of apparel which interferes with a satisfactory fit
shall be altered or removed.

(j) If a test subject exhibits difficulty in breathing
during the tests, she or he shall be referred to a physi-
cian trained in respiratory disease or pulmonary medi-
cine to determine whether the test subject can wear a
respirator while performing her or his duties.

(k) The test subject shall be given the opportunity to
wear the successfully fitted respirator for a period of two
weeks. If at any time during this period the respirator
becomes uncomfortable, the test subject shall be given
the opportunity to select a different facepiece and to be
retested.

(1) The employer shall certify that a successful fit test
has been administered to the employee. The certification
shall include the following information:

(i) Name of employee;

(ii) Type, brand, and size of respirator; and

(iii) Date of test.

Where QNFT is used, the fit factor, strip chart, or
other recording of the results of the test, shall be re-
tained with the certification. The certification shall be
maintained until the next fit test is administered.

(m) Exércise regimen. Prior to the commencement of
the fit test, the test subject shall be given a description of
the fit test and the test subject's responsibilities during
the test procedure.

The description of the process shall include a descrip-
tion of the test exercises that the subject will be per-
forming. The respirator to be tested shall be worn for at
least five minutes before the start of the fit test.

(n) Test exercises. The test subject shall perform ex-
ercises, in the test environment, in the manner described
below:
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(i) Normal breathing. In a normal standing position,
without talking, the subject shall breathe normally.

(ii) Deep breathing. In a normal standing position, the
subject shall breathe slowly and deeply, taking caution
so as to not hyperventilate.

(iii) Turning head side to side. Standing in place, the
subject shall slowly turn his/her head from side to side
between the extreme positions on each side. The head
shall be held at each extreme momentarily so the subject
can inhale at each side.

(iv) Moving head up and down. Standing in place, the
subject shall slowly move his/her head up and down.
The subject shall be instructed to inhale in the up posi-
tion (i.e., when looking toward the ceiling).

(v) Talking. The subject shall talk out loud slowly and
loudly enough so as to be heard clearly by the test con-
ductor. The subject can read from a prepared text such
as the Rainbow Passage, count backward from one hun-
dred, or recite a memorized poem or song.

(vi) Grimace. The test subject shall grimace by smil-
ing or frowning.

(vii) Bending over. The test subject shall bend at the
waist as if he/she were to touch his/her toes. Jogging in
place shall be substituted for this exercise in those test
environments such as shroud type QNFT units which
prohibit bending at the waist.

(viii) Normal breathing. Same as (n)(i) of this
subsection.

(A) Each test exercise shall be performed for one
minute except for the grimace exercise which shall be
performed for fifteen seconds.

(B) The test subject shall be questioned by the test
conductor regarding the comfort of the respirator upon
completion of the protocol. If it has become uncomfort-
able, another model of respirator shall be tried.

(2) Qualitative fit test (QLFT) protocols.

(a) General.

(i) The employer shall assign specific individuals who
shall assume full responsibility for implementing the
respirator qualitative fit test program.

(ii) The employer shall ensure that persons adminis-
tering QLFT are able to prepare test solutions, calibrate
equipment and perform tests properly, recognize invalid
tests, and assure that the equipment is in proper working
order.

(iii) The employer shall assure the QLFT equipment
is kept clean and well maintained so as to operate at the
parameters for which it was designed.

(b) Isoamyl acetate protocol.

(i) Odor threshold screening. The odor threshold
screening test, performed without wearing a respirator,
is intended to determine if the individual tested can de-
tect the odor of isoamyl acetate.

(A) Three one-liter glass jars with metal lids are
required.

(B) Odor free water (e.g., distilled or spring water) at
approximately 25°C shall be used for the solutions.

(C) The isoamyl acetate (IAA) (also known as
isopentyl acetate) stock solution is prepared by adding 1
cc of pure IAA to 800 cc of odor free water in a one—
liter jar and shaking for thirty seconds. A new solution
shall be prepared at least weekly.
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(D) The screening test shall be conducted in a room
separate from the room used for actual fit testing. The
two rooms shall be well ventilated but shall not be con-
nected to the same recirculating ventilation system.

(E) The odor test solution is prepared in a second jar
by placing 0.4 cc of the stock solution into 500 cc of
odor free water using a clear dropper or pipette. The
solution shall be shaken for thirty seconds and allowed
to stand for two to three minutes so that the IAA con-
centration above the liquid may reach equilibrium. This
solution shall be used for only one day.

(F) A test blank shall be prepared in a third jar by
adding 500 cc of odor free water.

(G) The odor test and test blank jars shall be labeled
1 and 2 for jar identification. Labels shall be placed on
the lids so they can be periodically peeled, dried off and
switched to maintain the integrity of the test.

(H) The following instruction shall be typed on a card
and placed on the table in front of the two jars (ie., 1
and 2): " The purpose of this test is to determine if you
can smell banana oil at a low concentration. The two
bottles in front of you contain water. One of these bot-
tles also contain a small amount of banana oil. Be sure
the covers are on tight, then shake each bottle for two
seconds. Unscrew the lid of each bottle, one at a time,
and sniff at the mouth of the bottle. Indicate to the test
conductor which bottle contains banana oil."

(I) The mixtures used in the IAA odor detection test
shall be prepared in an area separate from where the test
is performed, in order to prevent olfactory fatigue in the
subject.

(J) If the test subject is unable to correctly identify
the jar containing the odor test solution, the IAA quali-
tative fit test shall not be performed.

(K) If the test subject correctly identifies the jar con-
taining the odor test solution, the test subject may pro-
ceed to respirator selection and fit testing.

(i) Isoamyl acetate fit test.

(A) The fit test chamber shall be similar to a clear
fifty—five gallon drum liner suspended inverted over a
two—foot diameter frame so that the top of the chamber
is about six inches above the test subject's head. The in-
side top center of the chamber shall have a small hook
attached.

(B) Each respirator used for the fitting and fit testing
shall be equipped with organic vapor cartridges or offer
protection against organic vapors. The cartridges or
masks shall be changed at least weekly.

(C) After selecting, donning, and properly adjusting a
respirator, the test subject shall wear it to the fit testing
room. This room shall be separate from the room used
for odor threshold screening and respirator selection, and
shall be well ventilated, as by an exhaust fan or lab
hood, to prevent general room contamination.

(D) A copy of the test exercises and any prepared text
from which the subject is to read shall be taped to the
inside of the test chamber.

(E) Upon entering the test chamber, the test subject
shall be given a six—inch by five—inch piece of paper
towel, or other porous, absorbent, single-ply material,
folded in half, and wetted with 0.75 cc of pure IAA. The
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test subject shall hang the wet towel on the hook at the
top of the chamber. :

(F) Allow two minutes for the IAA test concentration
to stabilize before starting the fit test exercises. This
would be an appropriate time to talk with the test sub-
Ject; to explain the fit test, the importance of his/her co-
operation, and the purpose for the head exercises; or to
demonstrate some of the exercises.

(G) If at any time during the test, the subject detects
the banana like odor of IAA, the test has failed. The
subject shall quickly exit from the test chamber and
leave the test area to avoid olfactory fatigue.

(H) If the test has failed, the subject shall return to
the selection room and remove the respirator, repeat the
odor sensitivity test, select and put on another respirator,
return to the test chamber and again begin the proce-
dure described in (b)(ii)(A) through (G) of this subsec-
tion. The process continues until a respirator that fits
well has been found. Should the odor sensitivity test be
failed, the subject shall wait about five minutes before
retesting. Odor sensitivity will usually have returned by
this time.

(D) When a respirator is found that passes the test, its
efficiency shall be demonstrated for the subject by hav-
ing the subject break the face seal and take a breath be-
fore exiting the chamber.

(J) When the test subject leaves the chamber, the
subject shall remove the saturated towel and return it to
the person conducting the test. To keep the test area
from becoming contaminated, the used towels shall be
kept in a self-sealing bag so there is no significant IAA
concentration build—up in the test chamber during sub-
sequent tests.

(¢) Saccharin solution aerosol protocol. The saccharin
solution aerosol QLFT protocol is the only currently
available, validated test protocol for use with particulate
disposable dust respirators not equipped with high—efli-
ciency filters. The entire screening and testing procedure
shall be explained to the test subject prior to the conduct
of the screening test.

(i) Taste threshold screening. The saccharin taste
threshold screening, performed without wearing a respi-
rator, is intended to determine whether the individual
being tested can detect the taste of saccharin.

(A) Threshold screening as well as fit testing subjects
shall wear an enclosure about the head and shoulders
that is approximately twelve inches in diameter by four-
teen inches tall with at least the front portion clear and
that allows free movements of the head when a respira-
tor is worn. An enclosure substantially similar to the 3M
hood assembly, parts NZ FT 14 and NZ FT 15 com-
bined, is adequate.

(B) The test enclosure shall have a three—quarter inch
hole in front of the test subject's nose and mouth area to
accommodate the nebulizer nozzle.

(C) The test subject shall don the test enclosure.
Throughout the threshold screening test, the test subject
shall breathe through his/her wide open mouth with
tongue extended.

(D) Using a DeVilbiss Model 40 Inhalation Medica-
tion Nebulizer the test conductor shall spray the thresh-
old check solution into the enclosure. This nebulizer
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shall be clearly marked to distinguish it from the fit test
solution nebulizer.

(E) The threshold check solution consists of 0.83
grams of sodium saccharin USP in I cc of warm water.
It can be prepared by putting 1 cc of the fit test solution
(see (c)(ii)(E) of this subsection) in 100 cc of distilled
water.

(F) To produce the aerosol, the nebulizer bulb is
firmly squeezed so that it collapses completely, then re-
leased and allowed to fully expand.

(G) Ten squeezes are repeated rapidly and then the
test subject is asked whether the saccharin can be tasted.

(H) If the first response is negative, ten more squeezes
are repeated rapidly and the test subject is again asked
whether the saccharin is tasted.

(I) If the second response is negative, ten more
squeezes are repeated rapidly and the test subject is
again asked whether the saccharin is tasted.

(J) The test conductor will take note of the number of
squeezes required to solicit a taste response.

(K) If the saccharin is not tasted after thirty squeezes,
the test subject may not perform the saccharin fit test.

(L) If a taste response is elicited, the test subject shall
be asked to take note of the taste for reference in the fit
test.

(M) Correct use of the nebulizer means that approxi-
mately 1 cc of liquid is used at a time in the nebulizer
body.

(N) The nebulizer shall be thoroughly rinsed in water,
shaken dry, and refilled at least each morning and after-
noon or at least every four hours.

(ii) Saccharin solution aerosol fit test procedure.

(A) The test subject may not eat, drink (except plain
water), or chew gum for fifteen minutes before the test.

(B) The fit test uses the same enclosure described in
(¢c)(i) of this subsection.

(C) The test subject shall don the enclosure while
wearing the respirator selected in (c)(i) of this subsec-
tion. The respirator shall be properly adjusted and
equipped with a particular filter(s).

(D) A second DeVilbiss Model 40 Inhalation Medica-
tion Nebulizer is used to spray the fit test solution into
the enclosure. This nebulizer shall be clearly marked to
distinguish it from the screening test solution nebulizer.

(E) The fit test solution is prepared by adding eighty—
three grams of sodium saccharin to 100 cc of warm
water.

(F) As before, the test subject shall breathe through
the open mouth with tongue extended.

(G) The nebulizer is inserted into the hole in the front
of the enclosure and the fit test solution is sprayed into
the enclosure using the same number of squeezes re-
quired to elicit a taste response in the screening test.

(H) After generating the aerosol the test subject shall
be instructed to perform the exercises in subsection
(1)(n) of this section.

(I) Every thirty seconds the aerosol concentration
shall be replenished using one-half the number of
squeezes as initially used.

(J) The test subject shall indicate to the test conduc-
tor if at any time during the fit test the taste of saccha-
rin is detected.
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(K) If the taste of saccharin is detected, the fit is
deemed unsatisfactory and a different respirator shall be
tried.

(d) Irritant fume protocol.

(i) The respirator to be tested shall be equipped with
high—efficiency particulate air (HEPA) filters.

(ii) The test subject shall be allowed to smell a weak
concentration of the irritant smoke before the respirator
is donned to become familiar with its characteristic odor.

(iii) Break both ends of a ventilation smoke tube con-
taining stannic oxychloride, such as the MSA part No.
56435, or equivalent. Attach one end of the smoke tube to
a low flow air pump set to deliver two hundred milliliters
per minute.

(iv) If a half-mask is being fitted, advise the test sub-
ject that the smoke can be irritating to the eyes and in-
struct the subject to keep his/her eyes closed while the
test is performed.

(v) The test conductor shall direct the stream of irri-
tant smoke from the smoke tube towards the face seal
area of the test subject. He/she shall begin at least
twelve inches from the facepiece and gradually move to
within one inch, moving around the whole perimeter of
the mask.

(vi) The exercises identified in subsection (1)(n) of
this section shall be performed by the test subject while
the respirator seal is being challenged by the smoke.

(vii) Each test subject passing the smoke test without
evidence of a response shall be given a sensitivity check
of the smoke from the same tube once the respirator has
been removed to determine whether he/she reacts to the
smoke. Failure to evoke a response shall void the fit test.

(viii) The fit test shall be performed in a location with
exhaust ventilation sufficient to prevent general contami-
nation of the testing area by the test agent.

(3) Quantitative fit test (QNFT) protocol.

(a) General.

(i) The employer shall assign specific individuals who
shall assume full responsibility for implementing the
respirator quantitative fit test program.

(ii) The employer shall ensure that persons adminis-
tering QNFT are able to calibrate equipment and per-
form tests properly, recognize invalid tests, calculate fit
factors properly and assure that test equipment is in
proper working order.

(iii) The employer shall assure that QNFT equipment
is kept clean and well maintained so as to operate at the
parameters for which it was designed.

(b) Definitions.

(i) "Quantitative fit test." The test is performed in a
test chamber. The normal air-purifying element of the
respirator is replaced by a high—efficiency particulate air
(HEPA) filter in the case of particulate QNFT aerosols
or a sorbent offering contaminant penetration protection
equivalent to high—efliciency filters where the QNFT test
agency is a gas or vapor.

(ii) " Challenge agent” means the aerosol, gas, or va-
por introduced into a test chamber so that its concentra-
tion inside and outside the respirator may be measured.

(iif) " Test subject” means the person wearing the res-
pirator for quantitative fit testing.
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(iv) " Normal standing position" means standing erect
and straight with arms down along the sides and looking
straight ahead.

(v) "Maximum peak penetration method" means the
method of determining test agent penetration in the res-
pirator as determined by strip chart recordings of the
test. The highest peak penetration for a given exercise is
taken to be representative of average penetration into
the respirator for that exercise.

(vi) "Average peak penetration method" means the
method of determining test agent penetration into the
respirator utilizing a strip chart recorder, integrator, or
computer. The agent penetration is determined by an
average of the peak heights on the graph or by computer
integration, for each exercise except the grimace exer-
cise. Integrators or computers which calculate the actual
test agent penetration into the respirator for each exer-
cise will also be considered to meet the requirements of
the average peak penetration method.

(vii) "Fit factor" means the ratio of challenge agent
concentration outside with respect to the inside of a res-
pirator inlet covering (facepiece or enclosure).

(c) Apparatus.

(i) Instrumentation. Aerosol generation, dilution, and
measurement systems using corn oil or sodium chloride
as test aerosols shall be used for quantitative fit testing.

(ii) Test chamber. The test chamber shall be large
enough to permit all test subjects to perform freely all
required exercises without disturbing the challenge agent
concentration or the measurement apparatus. The test
chamber shall be equipped and constructed so that the
challenge agent is effectively isolated from the ambient
air, yet uniform in concentration throughout the
chamber.

(iii) When testing air—purifying respirators, the nor-
mal filter or cartridge element shall be replaced with a
high—efficiency particulate filter supplied by the same
manufacturer.

(iv) The sampling instrument shall be selected so that
a strip chart record may be made of the test showing the
rise and fall of the challenge agent concentration with
each inspiration and expiration at fit factors of at least
two thousand. Integrators or computers which integrate
the amount of test agent penetration leakage into the
respirator for each exercise may be used provided a
record of the readings is made.

(v) The combination of substitute air-purifying ele-
ments, challenge agent, and challenge agent concentra-
tion in the test chamber shall be such that the test sub-
Ject is not exposed in excess of an established exposure
limit for the challenge agent at any time during the
testing process.

(vi) The sampling port on the test specimen respirator
shall be placed and constructed so that no leakage oc-
curs around the port (e.g., where the respirator is
probed), a free air flow is allowed into the sampling line
at all times and so that there is no interference with the
fit or performance of the respirator.

(vii) The test chamber and test set—up shall permit the
person administering the test to observe the test subject
inside the chamber during the test.

[67]

WSR 88-21-001

(viii) The equipment generating the challenge atmos-
phere shall maintain the concentration of challenge
agent inside the test chamber constant to within a ten
percent variation for the duration of the test.

(ix) The time lag (interval between an event and the
recording of the event on the strip chart or computer or
integrator) shall be kept to a minimum. There shall be a
clear association between the occurrence of an event in-
side the test chamber and its being recorded.

(x) The sampling line tubing for the test chamber at-
mosphere and for the respirator sampling port shall be
of equal diameter and of the same material. The length
of the two lines shall be equal.

(xi) The exhaust flow from the test chamber shall pass
through a high-efliciency filter before release.

(xii) When sodium chloride aerosol is used, the rela-
tive humidity inside the test chamber shall not exceed
fifty percent.

(xiii) The limitations of instrument detection shall be
taken into account when determining the fit factor.

(xiv) Test respirators shall be maintained in proper
working order and inspected for deficiencies such as
cracks, missing valves and gaskets, etc.

(d) Procedural requirements.

(i) When performing the initial positive or negative
pressure test the sampling line shall be crimped closed in
order to avoid air pressure leakage during either of these
tests.

(ii) An abbreviated screening isoamyl acetate test or
irritant fume test may be utilized in order to quickly
identify poor fitting respirators which passed the positive
and/or negative pressure test and thus reduce the
amount of QNFT time. When performing a screening
isoamyl acetate test, combination high—efficiency organic
vapor cartridges/canisters shall be used.

(iii) A reasonable stable challenge agent concentration
shall be measured in the test chamber prior to testing.
For canopy or shower curtain type of test units the de-
termination of the challenge agent stability may be es-
tablished after the test subject has entered the test
environment.

(iv) Immediately after the subject enters the test
chamber, the challenge agent concentration inside the
respirator shall be measured to ensure that the peak
penetration does not exceed five percent for a half mask
or one percent for a full facepiece respirator.

(v) A stable challenge concentration shall be obtained
prior to the actual start of testing.

(vi) Respirator restraining straps shall not be
overtightened for testing. The straps shall be adjusted by
the wearer without assistance from other persons to give
a reasonable comfortable fit typical of normal use.

(vii) The test shall be terminated whenever any single
peak penetration exceeds five percent for half masks and
one percent for full facepiece respirators. The test sub-
Jject shall be refitted and retested. If two of the three re-
quired tests are terminated, the fit shall be deemed
inadequate.

(viii) In order to successfully complete a QNFT, three
successful fit tests are required. The results of each of
the three independent fit tests must exceed the minimum



WSR 88-21-001

fit factor needed for the class of respirator (e.g., half
mask respirator, full facepiece respirator).

(ix) Calculation of fit factors.

(A) The fit factor shall be determined for the quanti-
tative fit test by taking the ratio of the average chamber
concentration to the concentration inside the respirator.

(B) The average test chamber concentration is the
arithmetic average of the test chamber concentration at
the beginning and of the end of the test.

(¢) The concentration of the challenge agent inside
the respirator shall be determined by one of the follow-
ing methods:

(I) Average peak concentration,

(II) Maximum peak concentration,

(ITT) Integration by calculation of the area under the
individual peak for each exercise. This includes comput-
erized integration.

(x) Interpretation of test results. The fit factor estab-
lished by the quantitative fit testing shall be the lowest
of the three fit factor values calculated from the three
required fit tests.

(xi) The test subject shall not be permitted to wear a
half mask, or full facepiece respirator unless a minimum
fit factor equivalent to at least ten times the hazardous
exposure level is obtained.

(xii) Filters used for quantitative fit testing shall be
replaced at least weekly, or whenever increased breath-
ing resistance is encountered, or when the test agent has
altered the integrity of the filter media. Organic vapor
cartridges/canisters shall be replaced daily (when used)
or sooner if there is any indication of breakthrough by a
test agent.

WSR 88-21-002

ADOPTED RULES
DEPARTMENT OF LABOR AND INDUSTRIES
[Order 88-23—Filed October 6, 1988—Eff. November 7, 1988]

I, Joseph A. Dear, director of the Department of La-
bor and Industries, do promulgate and adopt at the
General Administration Building, Room 334, Olympia,
Washington, the annexed rules relating to chapter 296—
62 WAC, General occupational health standards, is be-
ing amended to adopt federal program changes to: WAC
296—62-300 through 296—-62-3190, hazardous waste op-
erations and emergency response, is being adopted iden-
tical to the OSHA proposed final rule published in Fed-
eral Register Vol. 52, No. 153, dated August 10, 1987;
WAC 296-62-07523 through 296-62—07533, benzene,
is being adopted at-least-as—effective-as the OSHA
final rule published in Federal Register Vol. 52, No.
176, dated September 11, 1987; and WAC 296-62-
07540 through 296-62-07550, formaldehyde, is being
adopted at-least-as—effective—as the OSHA final rule
published in Federal Register Vol. 52, No. 233, dated
December 4, 1987, and Federal Register Vol. 53, No.
41, dated March 2, 1988:

WAC 296-62-07523 Benzene.

WAC 296-62-07525 Appendix A—Substance safety data
sheet—Benzene.

New
New
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New  WAC 296-62-07527 Appendix B—Substance technical
guidelines—Benzene.

New  WAC 296-62-07529 Appendix C—Medical surveillance
guidelines for benzene.

New  WAC 296-62-07531 Appendix D—Sampling and analyti-
cal methods for benzene monitoring
and measurement procedures.

New  WAC 296-62-07533 Appendix E—Qualitative and quanti-
tative fit testing procedures.

New  WAC 296-62-300 Scope, application, and definitions.

New WAC 296-62-3010  General requirements.

New  WAC 296-62-3020  Site characterization and analysis.

New  WAC 296-62-3030  Site control.

New  WAC 296-62-3040 Training.

New  WAC 296-62-3050  Medical surveillance.

New  WAC 296-62-3060 Engineering controls, work practices,
and personal protective equipment for
employee protection.

New  WAC 296-62-3070  Monitoring.

New  WAC 296-62-3080 Informational programs.

New  WAC 296-62-3090 Handling drums and containers.

New  WAC 296-62-3100 Decontamination.

New  WAC 296-62-3110 Emergency response.

New  WAC 296-62-3120  Illumination.

New - WAC 296-62-3130  Sanitation at temporary workplaces.

New  WAC 296-62-3140  Certain operations conducted under
the Resource Conservation and Re-
covery Act of 1976 (RCRA).

New  WAC 296-62-3150  Start-up dates.

New  WAC 296-62-3152  Appendices to Part B [P].

New  WAC 296-62-3160 Appendix A—Personal protective
equipment test methods.

New  WAC 296-62-3170  Appendix B—General description and
discussion of the levels of protection
and protective gear.

New  WAC 296-62-3180 Appendix C—Compliance guidelines.

New  WAC 296-62-3190  Appendix D—References to appendix.

New  WAC 296-62-07540 Formaldehyde.

New  WAC 296-62-07542 Appendix A—Substance technical
guideline for formalin.

New  WAC 296-62-07544 Appendix B—Sampling strategy and
analytical methods for formaldehyde.

New  WAC 296-62-07546 Appendix C—Maedical formaldehyde.

New  WAC 296-62-07548 Appendix D—Nonmandatory medical
disease questionnaire.

New  WAC 296-62-07550 Appendix E—Qualitative and quanti-

tative fit testing procedures.

This action is taken pursuant to Notice No. WSR 88—
16092 filed with the code reviser on August 3, 1988.
These rules shall take effect at a later date, such date
being November 7, 1988.

This rule is promulgated pursuant to chapters 49.17
and 34.04 RCW and chapter 1-12 WAC and is intended
to administratively implement that statute.

The undersigned hereby declares that the agency has
complied with the provisions of the Open Public Meet-
ings Act (chapter 42.30 RCW), the Administrative Pro-
cedure Act (chapter 34.04 RCW) and the State Register
Act (chapter 34.08 RCW) in the adoption of these rules.

APPROVED AND ADOPTED October 6, 1988.

By Joseph A. Dear
Director

PART P

Hazardous waste operations and emergency response
WAC

296-62-300 Scope, application, and definitions.
296—-62-3010 General requirements.
296-62-3020 Site characterization and analysis.
296-62-3030 Site control.

296-62-3040 Training.
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296-62-3050 Medical surveillance.

296-62-3060 Engineering controls, work practices,
and personal protective equipment
for employee protection.

296-62-3070 Monitoring.

296-62-3080 Informational programs.

296-62-3090 Handling drums and containers.

296-62-3100 Decontamination.

296-62-3110 Emergency response.

296-62-3120 Illumination.

296-62-3130 Sanitation at temporary workplaces.

296-62-3140 Certain operations conducted under
the Resource Conservation and Re-
covery Act of 1976 (RCRA).

296-62-3150 Start—up dates.

296—62-3152 Appendices to Part P — Hazardous
waste operations and emergency
response.

296-62-3160 Appendix A—Personal protective
equipment test methods.

296-62-3170 Appendix B—General description and
discussion of the levels of protection
and protective gear.

296-62-3180 Appendix C—Compliance guidelines.

296-62-3190 Appendix D—References to appendix.

NEW SECTION

WAC 296-62-300 SCOPE, APPLICATION,
AND DEFINITIONS. (1) Scope for operations other
than emergency response. This section covers employers
and employees engaged in the following operations:

(a) Hazardous substance response operations that are
conducted under the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act of 1980 as
amended (42 U.S.C. 9601 et seq.) (CERCLA), includ-
ing initial investigations at CERCLA sites before the
presence or absence of hazardous substances has been
ascertained;

(b) Major corrective actions taken in clean-up opera-
tions under the Resource Conservation and Recovery
Act of 1976 as amended (42 U.S.C. 6901 et seq.)
(RCRA);

(c) Operations involving hazardous waste storage, dis-
posal, and treatment facilities regulated under WAC
173-303-400 pursuant to RCRA;

(d) Hazardous waste operations sites that have been
designated for clean—up by state or local governmental
authorities; and

(2) Scope for emergency response operations. This
section also covers employers whose employees have a
reasonable possibility of engaging in emergency response
operations for releases of, or substantial threats of re-
leases of, hazardous substances without regard to the lo-
cation of the hazard.

(3) Application.

(a) All requirements of this chapter and chapters
296-24 and 296-155 WAC apply pursuant to their
terms to hazardous waste operations whether covered by
this part or not. In addition, the provisions of this part
apply to operations covered by this part. If there is a
conflict or overlap, the provision more protective of em-
ployee safety and health shall apply.
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(b) All sections of this part except WAC 296-62—
3110 and 296—62-3140 apply to operations involving
hazardous substances conducted under CERCLA, major
corrective actions taken in clean—up operations under
RCRA, and hazardous waste operations that have been
designated for clean-up by state or local governmental
authorities.

(c) Only the requirements of WAC 296-62-3110 and
296-62-3140 apply to those operations involving haz-
ardous waste storage, disposal, and treatment facilities
regulated under WAC 173-303-400.

Exceptions: For small quantity generators and generators with less
than ninety days accumulation of hazardous wastes who
have emergency response teams that respond to releases
of, or substantial threats of releases of, hazardous sub-
stances, only WAC 296-62-3110 is applicable. Small
quantity generators and generators with less than ninety
days accumulation of hazardous wastes who do not have
emergency response teams that respond to releases of, or
substantial threats of releases of, hazardous substances
are exempt from the regulations of this section.

(d) WAC 296-62-3110 applies to all emergency re-
sponse operations for releases of, or substantial threats
of releases of hazardous substances including those re-
leases of or substantial threats of releases that occur at
worksites other than those sites identified in (a) through
(c) of this subsection.

(4) Definitions.

(a) "Buddy system" means a system of organizing
employees into work groups in such a manner that each
employee of the work group is designated to observe the
activities of at least one other employee in the work
group. The purpose of the buddy system is to provide
quick assistance to those other employees in the event of
an emergency.

(b) "Decontamination" means the removal of hazard-
ous substances from employees and their equipment to
the extent necessary to preclude the occurrence of fore-
seeable adverse health effects.

(c) "Emergency response” means a coordinated re-
sponse effort by employees from outside the immediate
release area or by outside responders (i.e., mutual aid
groups, local fire departments, etc.) to an occurrence
which results, or is likely to result, in an uncontrolled
release of a hazardous substance. Responses to inciden-
tal releases of hazardous substances where the substance
can be absorbed, neutralized, or otherwise controlled at
the time of release by employees in the immediate re-
lease area are not considered to be emergency responses
within the scope of this standard. Responses to release of
hazardous substances where the concentration of haz-
ardous substance is below the established permissible
exposure limits established in this standard are not con-
sidered to be emergency responses.

(d) "Established exposure levels”" means the inhala-
tion or dermal permissible exposure limit specified, in
this chapter, or if none is specified, the exposure limits in
"NIOSH Recommendations for Occupational Health
Standards" dated 1986 incorporated by reference, or if
neither of the above is specified, the standards specified
by the American Conference of Governmental Industrial
Hygienists in their publication "Threshold Limit Values
and Biological Exposure Indices for 1986-87 dated
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1986" incorporated by reference. The two documents in-
corporated by reference are available for purchase from
the following:

NIOSH, Publications Dissemination, Division of
Standards Development and Technology Transfer, Na-
tional Institute for Occupational Safety and Health,
4676 Columbia Parkway, Cincinnati, OH 45226, (513)
841-4287; and

American Conference of Governmental Industrial
Hygienists, 6500 Glenway Ave., Building D-7, Cincin-
nati, OH 45211-4438, (513) 661-7881 and are available
for inspection and copying at the OSHA Docket Office,
Docket No. S-760, Room N-3671, 200 Constitution
Ave., N.W._, Washington, DC 20210.

(e) "Facility” means (i) any building structure, in-
stallation, equipment, pipe or pipeline (including any
pipe into a sewer or publicly-owned treatment works),
well, pit, pond, lagoon, impoundment, ditch, storage
container, motor vehicle, rolling stock, or aircraft, or (ii)
any site or area where a hazardous substance has been
deposited, stored, disposed of, or placed, or otherwise
come to be located; but does not include any consumer
product in consumer use or any vessel.

(f) "Hazardous materials (HAZMAT) team" means
an organized group of employees, designated by the em-
ployer, who are knowledgeable and specifically trained
and skilled to handle and control leaking containers or
vessels, use and select special chemical protective cloth-
ing and perform other duties associated with accidental
releases of hazardous substances. The team members
perform responses to releases of hazardous substances
for the purpose of control or stabilization of the release.
A HAZMAT team is not a fire brigade nor is a typical
fire brigade a HAZMAT team. A HAZMAT team,
however, may be a separate component of a fire brigade.

(g) "Hazardous substance” means any substance des-
ignated or listed under (g)(i) through (iv) of this sub-
section, exposure to which results or may result in ad-
verse effects on the health or safety of employees:

(i) Any substance defined under section 101(14) of
CERCLA;

(ii) Any biological agent and other disease—causing
agent as defined in section 101(33) of CERCLA;

(iii)) Any substance listed by the United States De-
partment of Transportation and regulated as hazardous
materials under WAC 480-12-195; and

(iv) Hazardous waste.

(h) "Hazardous waste" means:

(i) A waste or combination of wastes as defined in
WAC 173-303-040; or

(ii) Those substances defined in WAC 480-12-195.

(i) "Hazardous waste operation” means any operation
conducted within the scope of this standard involving
employee exposure to hazardous wastes, hazardous sub-
stances, or any combination of hazardous wastes and
hazardous substances.

(j) "Hazardous waste site" or "site” means any facili-
ty or location within the scope of this standard at which
hazardous waste operations take place.

(k) "Health hazard" means a chemical, mixture of
chemicals, or a pathogen for which there is statistically
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significant evidence based on at least one study conduct-
ed in accordance with established scientific principles
that acute or chronic health effects may occur in exposed
employees. The term "health hazard" includes chemicals
which are carcinogens, toxic or highly toxic agents, re-
productive .toxins, irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins, neurotoxins, agents which
act on the hematopoietic system, and agents which dam-
age the lungs, skin, eyes, or mucous membranes. Further
definition of the terms used above can be found in Ap-
pendix A to WAC 296-62-054 through 296-62-05427.

(1) "IDLH" or "immediately dangerous to life or
health” means any atmospheric concentration of any
toxic, corrosive, or asphyxiant substance that poses an
immediate threat to life or would cause irreversible or
delayed adverse health effects or would interfere with an
individual's ability to escape from a dangerous
atmosphere.

(m) "Oxygen deficiency” means that concentration of
oxygen by volume below which air supplying respiratory
protection must be provided. It exists in atmospheres
where the percentage of oxygen by volume is less than
19.5 percent oxygen.

(n) "Permissible exposure limit" means the inhalation
or dermal permissible limit specified in WAC 296-62—
075 through 296-62-07515.

(o) "Post emergency response” means that portion of
an emergency response performed after the immediate
threat of a release has been stabilized or eliminated and
clean—up of the site has begun. If post emergency re-
sponse is performed by an employer's own employees as
a continuation of initial emergency response, it is con-
sidered to be part of the initial response and not post
emergency response.

(p) "Qualified person” means a person with specific
training, knowledge, and experience in the area for
which the person has responsibility.

(q) "Site safety and health supervisor (or official)"
means the individual located on a hazardous waste site
who is responsible to the employer and has the authority
and knowledge necessary to implement the site safety
and health plan and verify compliance with applicable
safety and health requirements.

(r) "Small quantity generator” means a generator of
hazardous wastes who in any calendar month generates
no more than 1000 kilograms (2210 pounds) of hazard-
ous waste in that month.

NEW SECTION

WAC 296-62-3010 GENERAL
MENTS. (1) Safety and health program.

(a) General. Employers shall develop and implement a
written safety and health program for their employees
involved in hazardous waste operations. The program
shall be designed to identify, evaluate, and control safety
and health hazards and provide for emergency response
for hazardous waste operations. The program shall in-
corporate as a separate chapter the following:

(i) Organizational structure chapter;

(i1)) A comprehensive workplan chapter; and

(iii) A site-specific safety and health plan chapter.

(b) Organizational structure chapter.

REQUIRE-
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(i) The organizational structure chapter shall establish
the specific chain of command and specify the overall
responsibilities of supervisors and employees. It shall in-
clude at a minimum, the following elements:

(A) A general supervisor who has the responsibility
and authority to direct all hazardous waste operations.

(B) A site safety and health supervisor who has the
responsibility and authority to develop and implement
the site safety and health plan and verify compliance.

(C) All other personnel needed for hazardous waste
site operations and emergency response and their general
functions and responsibilities.

(D) The lines of authority, responsibility, and
communication.

(ii) The organizational structure shall be reviewed and
updated as necessary to reflect the current status of
waste site operations.

(iii) The original organizational structure plan and
any changes to the overall organizational structure shall
be made available to all affected employees.

(c) Comprehensive workplan chapter. The compre-
hensive workplan chapter shall address the tasks and
objectives of site operations and the logistics and re-
sources required to reach those tasks and objectives.

(i) The comprehensive workplan shall address antici-
pated clean-up activities as well as normal operating
procedures.

(ii) The comprehensive workplan shall define work
tasks and objectives and identify the methods for ac-
complishing those tasks and objectives.

(iii) The comprehensive workplan shall establish per-
sonnel requirements for implementing the plan.

(iv) The comprehensive workplan shall provide for the
implementation of the training required in WAC 296-
62-3040.

(v) The comprehensive workplan shall provide for the
implementation of the required informational programs
required in WAC 296-62-3080.

(vi) The comprehensive workplan shall provide for the
implementation of the medical surveillance program de-
scribed in WAC 296-62-3050.

(d) Site—specific safety and health plan chapter. The
site safety and health plan, which is part of the overall
safety and health program shall be available on the site
for inspection by employees, their designated representa-
tives, and WISHA personnel, shall address the safety
and health hazards of each phase of site operation; and
include the requirements and procedures for employee
protection.

(i) The site safety and health plan, as a minimum,
shall address the following:

(A) Names of key personnel and alternates responsi-
ble for site safety and health, including a site safety and
health supervisor.

(B) A safety and health risk or hazard analysis for
each site task and operation found in the workplan.

(C) Employee training assignments to assure compli-
ance with WAC 296-62-3040.

(D) Personal protective equipment to be used by em-
ployees for each of the site tasks and operations being
conducted as required by the personal protective equip-
ment program in WAC 296-62-3060.
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(E) Medical surveillance requirements in accordance
with the program in WAC 296-62-3050.

(F) Frequency and types of air monitoring, personnel
monitoring, and environmental sampling techniques and
instrumentation to be used including methods of mainte-
nance and calibration of monitoring and sampling
equipment to be used.

(G) Site control measures in accordance with the site
control program required in WAC 296-62-3030.

(H) Decontamination procedures in accordance with
WAC 296-62-3100.

(I) An emergency response plan meeting the require-
ments of WAC 296-62-3110 for safe and effective re-
sponses to emergencies, including the necessary PPE and
other equipment.

(J) Confined space entry procedures.

(ii) Preentry briefings shall be held prior to initiating
any site activity and at such other times as necessary to
ensure that employees are apprised of the site safety and
health plan and that this plan is being followed.

(iii) Inspections shall be conducted by the site safety
and health supervisor or, in the absence of that individ-
ual, another individual acting on behalf of the employer
as necessary to determine the effectiveness of the site
safety and health plan. Any deficiencies in the effective-
ness of the site safety and health plan shall be corrected
by the employer.

(iv) When major spills may be anticipated due to the
type of work involved, a spill containment program
meeting the requirements of WAC 296—62-3080.

(2) Site excavation. Site excavations created during
initial site preparation or during hazardous waste opera-
tions shall be shored or sloped as appropriate to prevent
accidental collapse in accordance with WAC 296-155-
650 through 296-155-66505.

(3) Contractors and subcontractors.

(a) An employer who retains contractor or subcon-
tractor services for work in hazardous waste operations
shall inform those contractors, subcontractors, or their
representatives of any potential fire, explosion, health,
safety, or other hazards of the hazardous waste opera-
tion that have been identified by the employer including
the employer's information program.

(b) The safety and health program required in this
section shall be made available to any subcontractor or
its representative who will be involved with the hazard-
ous waste operation and employees, their designated
representatives, and WISHA personnel.

NEW SECTION

WAC 296-62-3020 SITE CHARACTERIZA-
TION AND ANALYSIS. Hazardous waste sites shall
be evaluated in accordance with this section to identify
specific site hazards and to determine the appropriate
safety and health control procedures needed to protect
employees from the identified hazards.

(1) A preliminary evaluation of a site's characteristics
shall be performed prior to site entry by a trained person
to aid in the selection of appropriate employee protection
methods prior to site entry. Immediately after initial site
entry, a more detailed evaluation of the site's specific
characteristics shall be performed by a qualified person
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in order to further identify existing site hazards and to
further aid in the selection of the appropriate engineer-
ing controls and personal protective equipment for the
tasks to be performed.

(2) All suspected conditions that may pose inhalation
or skin absorption hazards that are immediately danger-
ous to life or health (IDLH) or other conditions that
may cause death or serious harm shall be identified dur-
ing the preliminary survey and evaluated during the de-
tailed survey. Examples of such hazards include, but are
not limited to, confined space entry, potentially explosive
or flammable situations, visible vapor clouds, or areas
where biological indicators such as dead animals or veg-
etation are located.

(3) The following information to the extent available
shall be obtained by the employer prior to allowing em-
ployees to enter a site:

(a) Location and approximate size of the site.

(b) Description of the response activity and/or the job
task to be performed.

(¢) Duration of the planned employee activity.

(d) Site topography.

(e) Site accessibility by air and roads.

(f) Pathways for hazardous substance dispersion.

(g) Present status and capabilities of emergency re-
sponse teams that would provide assistance to on-site
employees at the time of an emergency.

(h) Hazardous substances and health hazards involved
or expected at the site and their chemical and physical
properties.

(4) Personal protective equipment (PPE) shall be pro-
vided and used during initial site entry in accordance
with the following requirements:

(a) Based upon the results of the preliminary site
evaluation, an ensemble of PPE shall be selected and
used during initial site entry which will provide protec-
tion to a level of exposure below established permissible
exposure limits for known or suspected hazardous sub-
stances and health hazards and which will provide pro-
tection against other known and suspected hazards iden-
tified during the preliminary site evaluation.

(b) During initial site entry an escape self-contained
breathing apparatus of at least five minutes' duration
shall be carried by employees or kept available at their
immediate work station if positive-pressure self~con-
tained breathing apparatus is not used as part of the en-
try ensemble.

(c) If the preliminary site evaluation does not produce
sufficient information to identify the hazards or suspect-
ed hazards of the site an ensemble of Level B PPE shall
be provided as minimum protection and direct reading
instruments shall be used as appropriate for identifying
IDLH conditions. (See WAC 296-62-3170 — Appendix
B for guidelines on Level B protective equipment.)

(d) Once the hazards of the site have been positively
identified, the appropriate PPE shall be selected and
used in accordance with WAC 296-62-3060.

(5) The following monitoring shall be conducted dur-
ing initial site entry when the site evaluation produces
information that shows the potential for ionizing radia-
tion or IDLH conditions, or when the site information is
not sufficient to rule out these possible conditions:
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(a) Monitoring for hazardous levels of ionizing
radiation.

(b) Monitoring the air with appropriate test equip-
ment for IDLH and other conditions that may cause
death or serious harm (combustible or explosive atmos-
pheres, oxygen deficiency, toxic substances).

(c) Visually observing for signs of actual or potential
IDLH or other dangerous conditions.

(6) Once the presence and concentrations of specific
hazardous substances and health hazards have been es-
tablished, the risks associated with these substances shall
be identified. Employees who will be working on the site
shall be informed of any risks that have been identified.
In situations covered by WAC 296-62-054 through
296-62-05425, training required by that standard need
not be duplicated.

Note: Risks to consider include, but are not limited to:

Exposures exceeding the appropriate threshold limit values (TLVs),
permissible exposure limits (PELs), or recommended exposure limits
(RELs).

IDLH concentrations.

Potential skin absorption and irritation sources.

Potential eye irritation sources.

Explosion sensitivity and flammability ranges.

(7) Any information concerning the chemical, physi-
cal, and toxicologic properties of each substance known
or expected to be present on site that is available to the
employer and relevant to the duties an employee is ex-
pected to perform shall be made available to all employ-
ees prior to the commencement of their work activities.

(8) An ongoing air monitoring program in accordance
with WAC 296-62-3070 shall be implemented after site
characterization has determined the site is safe for the
start—up of operations.

NEW SECTION

WAC 296-62-3030 SITE CONTROL. Appropri-
ate site control procedures shall be implemented before
clean—up work begins to control employee exposure to
hazardous substances.

(1) A site control program for protecting employees
which is part of the employer's safety and health pro-
gram required in WAC 296-62-3010 shall be developed
during the planning stages of a hazardous waste opera-
tion clean—up and modified as necessary as new infor-
mation becomes available.

(2) The site control program shall, as a minimum, in-
clude: A site map, site work zones, the use of a "buddy
system,” site communications, the standard operating
procedures or safe work practices, and identification of
nearest medical assistance.

NEW SECTION

WAC 296-62-3040 TRAINING. (1) All employ-
ees (such as but not limited to equipment operators and
general laborers) exposed to hazardous substances,
health hazards, or safety hazards shall be thoroughly
trained in the following:

(a) Names of personnel and alternates responsible for
site safety and health;
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(b) Safety, health, and other hazards present on the
site;

(c) Use of PPE;

(d) Work practices by which the employee can mini-
mize risks from hazards;

(e) Safe use of engineering controls and equipment on
the site;

(f) Medical surveillance requirements including rec-
ognition of symptoms and signs which might indicate
overexposure to hazards; and

(g) The site safety and health plan set forth in WAC
296-62-3010 (1)(d).

(2) All employees shall at the time of job assignment
receive a minimum of forty hours of initial instruction
off the site, and a minimum of three days of actual field
experience under the direct supervision of a trained, ex-
perienced supervisor. Workers who may be exposed to
unique or special hazards shall be provided additional
training. The level of training provided shall be consis-
tent with the employee's job function and
responsibilities.

(3) On-site management and supervisors directly re-
sponsible for or who supervise employees engaged in
hazardous waste operations shall receive training as pro-
vided in subsections (1) and (2) of this section and at
least eight additional hours of specialized training at the
time of job assignment on such topics as, but not limited
to, the employer's safety and health program and the
associated employee training program, personal protec-
tive equipment program, spill containment program, and
health hazard monitoring techniques.

(4) Trainers shall be qualified to instruct employees
about the subject matter that is being presented in
training.

Note: Trainers can show their qualifications by having the knowledge

or training equivalent to a level of training higher than the
level they are presenting. This may be shown by academic de-
grees, training courses completed and/or work experience.

(5) Employees shall not be permitted to participate in
field activities until they have been trained to a level re-
quired by their job function and responsibility.

(6) Employees and supervisors that have received and
successfully completed the training and field experience
specified in subsections (1), (2), and (3) of this section
shall be certified by their instructor as having completed
the necessary training. Any person who has not been so
certified nor meets the requirements of subsection (9) of
this section shall be prohibited from engaging in haz-
ardous waste operations.

(7) Employees who are engaged in responding to haz-
ardous emergency situations at hazardous waste clean—
up sites that may expose them to hazardous substances
shall be trained in how to respond to expected
emergencies.

(8) Employees specified in subsection (1) of this sec-
tion and managers specified in subsection (3) of this
section shall receive eight hours of refresher training an-
nually on the items specified in subsection (1) of this
section and other relevant topics.

(9) Employers who can show that an employee's work
experience and/or training has resulted in initial training
equivalent to that training required in subsections (1),
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(2), and (3) of this section shall not be required to pro-
vide the initial training requirements of those sections.
Equivalent training includes the training that existing
employees might have already received from actual site
experience.

NEW SECTION

WAC 296-62-3050 MEDICAL SURVEIL-
LANCE. Medical surveillance shall be provided in ac-
cordance with this section for employees exposed or po-
tentially exposed to hazardous substances or health haz-
ards or who wear respirators.

(1) Employees covered. A medical surveillance pro-
gram which is part of the employer's safety and health
program required in WAC 296-62—-3010 shall be insti-
tuted by the employer for the following employees:

(a) All employees who are or may be exposed to haz-
ardous substances or health hazards at or above the es-
tablished exposure levels for these substances, without
regard to the use of respirators, for thirty days or more a
year;

(b) All employees who wear a respirator for thirty
days or more a year; and

(¢) All employees who are injured due to overexposure
from an emergency incident involving hazardous sub-
stances or health hazards.

(2) Frequency of medical examinations and consulta-
tions. Medical examinations and consultations shall be
made available by the employer to each employee cov-
ered under subsection (1) of this section on the following
schedules:

(a) Prior to assignment or for employees covered on
the effective date of this standard as specified in WAC
296-62-3150.

(b) At least once every twelve months for each em-
ployee covered.

(c) At termination of employment or reassignment to
an area where the employee would not be covered if the
employee has not had an examination within the last six
months.

(d) As soon as possible upon notification by an em-
ployee that the employee has developed signs or symp-
toms indicating possible overexposure to hazardous sub-
stances or health hazards or that the employee has been
exposed above the established exposure levels in an
emergency situation.

(e) At more frequent times, if the examining physi-
cian determines that an increased frequency of examina-
tion is medically necessary. For employees covered under
subsection (1)(c) of this section and for all employees
who may have been exposed during an emergency inci-
dent to hazardous substances at concentrations above the
established exposure levels without the necessary per-
sonal protective equipment being used:

(i) As soon as possible following the emergency
incident;

(ii) Additional times, if the examining physician de-
termines that follow—up examinations or consultations
are medically necessary.

(3) Content of medical
consultations.

examinations and
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(a) Medical examinations required by subsection (2)
of this section shall include a medical and work history
(or updated history if one is in the employee's file) with
special emphasis on symptoms related to the handling of
hazardous substances and health hazards, and to fitness
for duty including the ability to wear any required PPE
under conditions (i.e., temperature extremes) that may
be expected at the worksite.

(b) The content of medical examinations or consulta-
tions made available to employees pursuant to this sec-
tion shall be determined by the examining physician.

(4) Examination by a physician and costs. All medical
examinations and procedures shall be performed by or
under the supervision of a licensed physician; and shall
be provided without cost to the employee, without loss of
pay, and at a reasonable time and place.

(5) Information provided to the physician. The em-
ployer shall provide one copy of this standard and its
appendices to the examining physician, and in addition
the following for each employee:

(a) A description of the employee's duties as they re-
late to the employee's exposures;

(b) The employee's exposure levels or anticipated ex-
posure levels;

(c) A description of any personal protective equipment
used or to be used;

(d) Information from previous medical examinations
of the employee which is not readily available to the ex-
amining physician; and

(e) Information required in WAC 296-62-071
through 296-62-07121.

(6) Physician's written opinion.

(a) The employer shall obtain and furnish the em-
ployee with a copy of a written opinion from the exam-
ining physician containing the following:

(i) The results of the medical examination and tests if
requested by the employee.

(ii) The physician's opinion as to whether the employ-
ee has any detected medical conditions which would
place the employee at increased risk of material impair-
ment of the employee's health from work in hazardous
waste operations or emergency response or from respira-
tors used as required in WAC 296-62-071 through 296-
62-07121.

(iii) The physician's recommended limitations upon
the employees assigned work.

(iv) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions which require further
examination or treatment,

(b) The written opinion obtained by the employer
shall not reveal specific findings or diagnoses unrelated
to occupational exposure.

(7) Recordkeeping.

(a) An accurate record of the medical surveillance re-
quired by this section shall be retained. This record shall
be retained for the period specified and meet the criteria
of Part B of this chapter.

(b) The record required in (a) of this subsection shall
include at least the following information:

(i) The name and Social Security number of the
employee;
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(ii) Physicians' written opinions, recommended limita-
tions, and results of examinations and tests;

(iii) Any employee medical complaints related to ex-
posure to hazardous substances;

(iv) A copy of the information provided to the exam-
ining physician by the employer, with the exception of
the standard and its appendices.

NEW SECTION

WAC 296-62-3060 ENGINEERING CON-
TROLS, WORK PRACTICES, AND PERSONAL
PROTECTIVE EQUIPMENT FOR EMPLOYEE
PROTECTION. (1) Engineering controls, work practic-
es, PPE, or a combination of these shall be implemented
in accordance with this section to protect employees
from exposure to hazardous substances and health
hazards.

(a) Engineering controls, work practices, and PPE for
substances regulated in this chapter shall be instituted to
reduce and maintain employee exposure to or below the
permissible exposure limits of substances regulated by
this chapter, except to the extent that such controls and
practices are not feasible.

Note:

Engineering controls which may be feasible include the use of
pressurized cabs or control booths on equipment, and/or the
use of remotely operated material handling equipment. Work
practices which may be feasible are removing all nonessential
employees from potential exposure during opening of drums,
wetting down dusty operations, and locating employees upwind
of possible hazards.

(b) Whenever engineering controls and work practices
are not feasible, PPE shall be used to reduce and main-
tain exposures to or below the permissible exposure lim-
its or dose limits for substances regulated by this
chapter.

(¢) The employer shall not implement a schedule of
employee rotation as a means of compliance with per-
missible dose limits except when there is no other feasi-
ble way of complying with the airborne or dermal dose
limits for ionizing radiation.

(2) Engineering controls, work practices, and personal
protective equipment for substances not regulated in this
chapter. An appropriate combination of engineering
controls, work practices, and personal protective equip-
ment shall be established to reduce and maintain em-
ployee exposure to or below appropriate exposure levels
for hazardous substances and health hazards not regu-
lated by this chapter taking into account the established
exposure levels.

(3) Personal protective equipment selection.

(a) Personal protective equipment (PPE) shall be se-
lected and used which will protect employees from the
hazards and potential hazards they are likely to encoun-
ter as identified during the site characterization and
analysis.

(b) Personal protective equipment selection shall be
based on an evaluation of the performance characteris-
tics of the PPE relative to the requirements and limita-
tions of the site, the task-specific conditions and dura-
tion, and the hazards and potential hazards identified at
the site.
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(c) Positive pressure self—contained breathing appara-
tus, or positive pressure air-line respirators equipped
with an escape air supply shall be used in IDLH
conditions.

(d) Totally-encapsulating chemical protective suits
(protection equivalent to Level A protection as specified
in Appendix B) shall be used in conditions where skin
absorption of a hazardous substance may result in an
IDLH situation.

(e) The level of protection provided by PPE selection
shall be increased when additional information or site
conditions show that increased protection is necessary to
reduce employee exposures below established permissible
exposure limits for hazardous substances and health
hazards. (See WAC 296-62-3170 — Appendix B for
guidance on selecting PPE ensembles.)

Note: The level of employee protection provided may be decreased

when additional information or site conditions show that de-
creased protection will not result in increased hazardous ex-
posures to employees.

(f) Personal protective equipment shall be selected
and used to meet the requirements of chapter 296-24
WAC, Part A-1, and additional requirements specified
in this part.

(4) Totally—encapsulating chemical protective suits.

(a) Totally—encapsulating suit materials used for Lev-
el A protection shall protect employees from the partic-
ular hazards which are identified during site character-
ization and analysis.

(b) Totally—encapsulating suits shall be capable of
maintaining positive air pressure. (See WAC 296-62—
3160 — Appendix A.)

(c) Totally—encapsulating suits shall be capable of
preventing inward test gas leakage of more than 0.5
percent. (See WAC 296-62-3160 — Appendix A.)

(5) Personal protective equipment (PPE) program. A
personal protective equipment program which is part of
the employer's safety and health program required in
WAC 296-62-3010 shall be established for hazardous
waste operations which shall be part of the site—specific
safety and health plan. The PPE program shall address
the following elements:

(a) Site hazards;

(b) PPE selection;

(c) PPE use;

(d) Work mission duration;

(e) PPE maintenance and storage;

(f) PPE decontamination;

(g) PPE training and proper fitting;

(h) PPE donning and doffing procedures;

(i) PPE inspection;

(j) PPE in—use monitoring;

(k) Evaluation of the effectiveness of the PPE pro-
gram; and

(1) Limitations during temperature extremes, and oth-
er appropriate medical considerations.
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NEW SECTION

WAC 296-62-3070 MONITORING. Monitoring
shall be performed in accordance with this section to as-
sure proper selection of engineering controls, work prac-
tices, and personal protective equipment so that employ-
ees are not exposed to levels which exceed established
permissible exposure limits for hazardous substances.

(1) Air monitoring shall be used to identify and
quantify airborne levels of hazardous substances and
health hazards in order to determine the appropriate
level of employee protection needed on site.

(2) Upon initial entry, representative air monitoring
shall be conducted to identify any IDLH condition, ex-
posure over established exposure levels, exposure over a
radioactive material's dose limits, or other dangerous
condition, such as the presence of flammable atmos-
pheres or oxygen—deficient environments.

(3) Periodic monitoring shall be conducted when the
possibility of an IDLH condition or flammable atmos-
phere has developed or when there is indication that ex-
posures may have risen since prior monitoring. Situa-
tions where it shall be considered whether the possibility
that exposures have risen are when:

(a) Work begins on a different portion of the site.

(b) Contaminants other than those previously identi-
fied are being handled.

(c) A different type of operation is initiated (e.g.,
drum opening as opposed to exploratory well drilling).

(d) Employees are handling leaking drums or con-
tainers or working in areas with obvious liquid contami-
nation (e.g., a spill or lagoon).

(e) A sufficient reasonable interval has passed so that
exposures may have significantly increased.

(4) After hazardous waste cleanup operations com-
mence, the employer shall monitor those employees like-
ly to have the highest exposures to those hazardous sub-
stances and health hazards likely to be present above es-
tablished permissible exposure limits by using personal
sampling frequently enough to characterize employee
exposures. The employer may utilize a representative
sampling approach by documenting that the employees
and chemicals chosen for monitoring are based on the
criteria stated in subsection (1) of this section.

Note:

It is not required to monitor employees engaged in site charac-
terization operations covered by WAC 296-62-3020.

NEW SECTION

WAC 296-62-3080 INFORMATIONAL PRO-
GRAMS. Employers shall develop and implement a
program which is part of the employer's safety and
health program required in WAC 296-62-3010
(1)(d)(iii) to inform employees, contractors, and sub-
contractors (or their representative) actually engaged in
hazardous waste operations of the nature, level, and de-
gree of exposure likely as a result of participation in
such hazardous waste operations. Employees, contrac-
tors, and subcontractors working outside of the opera-
tions part of a site are not covered by this standard.
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NEW SECTION

WAC 296-62-3090 HANDLING DRUMS AND
CONTAINERS. Hazardous substances and contamina-
ted soils, liquids, and other residues shall be handled,
transported, labeled, and disposed of in accordance with
this section.

(1) General.

(a) Drums and containers used during the clean—up
shall meet the appropriate DOT, OSHA, and EPA reg-
ulations for the wastes that they contain.

(b) When practical, drums and containers shall be in-
spected and their integrity shall be assured prior to being
moved. Drums or containers that cannot be inspected
before being moved because of storage conditions (i.e.,
buried beneath the earth, stacked behind other drums,
stacked several tiers high in a pile, etc.) shall be moved
to an accessible location and inspected prior to further
handling.

(c) Unlabeled drums and containers shall be consid-
ered to contain hazardous substances and handled ac-
cordingly until the contents are positively identified and
labeled.

(d) Site operations shall be organized to minimize the
amount of drum or container movement.

(e) Prior to movement of drums or containers, all em-
ployees exposed to the transfer operation shall be warned
of the potential hazards associated with the contents of
the drums or containers.

(f) United States Department of Transportation spec-
ified salvage drums or containers and suitable quantities
of proper absorbent shall be kept available and used in
areas where spills, leaks, or ruptures may occur.

(g) Where major spills may occur, a spill containment
program, which is part of the employer's safety and
health program required in WAC 296—62-3010, shall be
implemented to contain and isolate the entire volume of
the hazardous substance being transferred.

(h) Drums and containers that cannot be moved with-
out rupture, leakage, or spillage shall be emptied into a
sound container using a device classified for the material
being transferred.

(i) A ground—penetrating system or other type of de-
tection system or device shall be used to estimate the lo-
cation and depth of drums or containers.

(j) Soil or covering material shall be removed with
caution to prevent drum or container rupture.

(k) Fire extinguishing equipment meeting the require-
ments of Part G of chapter 296-24 WAC shall be on
hand and ready for use to control incipient fires.

(2) Opening drums and containers. The following
procedures shall be followed in areas where drums or
containers are being opened:

(a) Where an airline respirator system is used, con-
nections to the bank of air cylinders shall be protected
from contamination and the entire system shall be pro-
tected from physical damage.

(b) Employees not actually involved in opening drums
or containers shall be kept a safe distance from the
drums or containers being opened.

(c) If employees must work near or adjacent to drums
or containers being opened, a suitable shield that does
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not interfere with the work operation shall be placed be-
tween the employee and the drums or containers being
opened to protect the employee in case of accidental
explosion.

(d) Controls for drum or container opening equip-
ment, monitoring equipment, and fire suppression equip-
ment shall be located behind the explosion-resistant
barrier.

(e) When there is a reasonable possibility of lamma-
ble atmospheres being present, material handling equip-
ment and hand tools shall be of the type to prevent
sources of ignition.

(f) Drums and containers shall be opened in such a
manner that excess interior pressure will be safely re-
lieved. If pressure cannot be relieved from a remote lo-
cation, appropriate shielding shall be placed between the
employee and the drums or containers to reduce the risk
of employee injury.

(g) Employees shall not stand upon or work from
drums or containers.

(3) Material handling equipment. Electrical material
handling equipment used to transfer drums and contain-
ers shall be selected, positioned, and operated to mini-
mize sources of ignition related to the equipment from
igniting vapors released from ruptured drums or
containers.

(4) Radioactive wastes. Drums and containers con-
taining radioactive wastes shall not be handled until
such time as their hazard to employees is properly
assessed.

(5) Shock-sensitive wastes.

Caution: Shipping of shock-sensitive wastes may be
prohibited under United States Department of Trans-
portation regulations. Employers and their shippers
should refer to WAC 480-12-195.

As a minimum, the following special precautions shall
be taken when drums and containers containing or sus-
pected of containing shock-sensitive wastes are handled:

(a) All nonessential employees shall be evacuated
from the area of transfer.

(b) Material handling equipment shall be provided
with explosive containment devices or protective shields
to protect equipment operators from exploding
containers.

(c) An employee alarm system capable of being per-
ceived above surrounding light and noise conditions shall
be used to signal the commencement and completion of
explosive waste handling activities.

(d) Continuous communications (i.e., portable radios,
hand signals, telephones, as appropriate) shall be main-
tained between the employee—in—charge of the immedi-
ate handling area and the site safety and health supervi-
sor or command post until such time as the handling op-
eration is completed. Communication equipment or
methods that could cause shock-sensitive materials to
explode shall not be used.

(¢) Drums and containers under pressure, as evi-
denced by bulging or swelling, shall not be moved until
such time as the cause for excess pressure is determined
and appropriate containment procedures have been im-
plemented to protect employees from explosive relief of
the drum.
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(f) Drums and containers containing packaged labo-
ratory wastes shall be considered to contain shock—sen-
sitive or explosive materials until they have been
characterized.

(6) Laboratory waste packs. In addition to the re-
quirements of subsection (4) of this section, the follow-
ing precautions shall be taken, as a minimum, -in han-
dling laboratory waste packs (lab packs):

(a) Lab packs shall be opened only when necessary
and then only by an individual knowledgeable in the in-
spection, classification, and segregation of the containers
within the pack according to the hazards of the wastes.

(b) If crystalline material is noted on any container,
the contents shall be handled as a shock—sensitive waste
until the contents are identified.

(7) Sampling drums and containers. Sampling of con-
tainers and drums shall be done in accordance with a
sampling procedure which is part of the site safety and
health plan developed for and available to employees and
others at the specific worksite.

(8) Shipping and transport.

(a) Drums and containers shall be identified and clas-
sified prior to packaging for shipment.

(b) Drum or container staging areas shall be kept to
the minimum number necessary to identify and classify
materials safely and prepare them for transport.

(c) Staging areas shall be provided with adequate ac-
cess and egress routes.

(d) Bulking of hazardous wastes shall be permitted
only after a thorough characterization of the materials
has been completed.

(9) Tank and vault procedures.

(a) Tanks and vaults containing hazardous substances
shall be handled in a manner similar to that for drums
and containers, taking into consideration the size of the
tank or vault.

(b) Appropriate tank or vault entry procedures meet-
ing WAC 296-62-14503 shall be followed whenever
employees must enter a tank or vault.

NEW SECTION

WAC 296-62-3100 DECONTAMINATION. Pro-
cedures for all phases of decontamination shall be devel-
oped and implemented in accordance with this section.

(1) A decontamination procedure shall be developed,
communicated to employees and implemented before
any employees or equipment may enter areas on site
where potential for exposure to hazardous substances
exists.

(2) Standard operating procedures shall be developed
to minimize employee contact with hazardous substances
or with equipment that has contacted hazardous
substances.

(3) Decontamination shall be performed in geographi-
cal areas that will minimize the exposure of uncontami-
nated employees or equipment to contaminated employ-
ees or equipment.

(4) All employees leaving a contaminated area shall
be appropriately decontaminated; all clothing and equip-
ment leaving a contaminated area shall be appropriately
disposed of or decontaminated.
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(5) Decontamination procedures shall be monitored
by the site safety and health supervisor to determine
their effectiveness. When such procedures are found to
be ineffective, appropriate steps shall be taken to correct
any deficiencies.

(6) All equipment and solvents used for decontamina-
tion shall' be decontaminated or disposed of properly.

(7) Protective clothing and equipment shall be decon-
taminated, cleaned, laundered, maintained, or replaced
as needed to maintain their effectiveness.

(8) Employees whose nonimpermeable clothing be-
comes wetted with hazardous substances shall immedi-
ately remove that clothing and proceed to shower. The
clothing shall be disposed of or decontaminated before it
is removed from the work zone.

(9) Unauthorized employees shall not remove protec-
tive clothing or equipment from change rooms.

(10) Commercial laundries or cleaning establishments
that decontaminate protective clothing or equipment
shall be informed of the potentially harmful effects of
exposures to hazardous substances.

(11) Where the decontamination procedure indicates
a need for showers and change rooms outside of a con-
taminated area, they shall be provided and meet the re-
quirements of Part B-1 of chapter 296-24 WAC. If
temperature conditions prevent the effective use of wa-
ter, then other effective means for cleansing shall be
provided and used.

NEW SECTION

WAC 296-62-3110 EMERGENCY RESPONSE.
Emergency response at hazardous waste operation inci-
dents shall be conducted in accordance with this section.

(1) General.

(a) An emergency response plan shall be developed
and implemented by all employers within the scope of
this section to handle anticipated emergencies prior to
the commencement of hazardous waste operations. The
plan shall be in writing and available for inspection and
copying by employees, their representatives, and
WISHA personnel. Employers who will evacuate their
employees from the workplace when an emergency oc-
curs and who do not permit any of their employees to
respond to assist in handling the emergency are exempt
from the requirements of this section if they provide an
emergency action plan complying with WAC 296-24-
567(1).

(b) Elements of an emergency response plan. The em-
ployer shall develop an emergency response plan for
emergencies which shall address as a minimum, the
following:

(i) Preemergency planning.

(ii) Personnel roles, lines of authority, training, and
communication.

(iii) Emergency recognition and prevention.

(iv) Safe distances and places of refuge.

(v) Site security and control.

(vi) Evacuation routes and procedures.

(vii) Decontamination.

(viii) Emergency medical treatment and first aid.

(ix) Emergency alerting and response procedures.

(x) Critique of response and follow—up.
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(xi) PPE and emergency equipment.

(2) Emergency response at hazardous waste clean—up
sites.

(a) Training. Training for emergency response em-
ployees at clean—up operations shall be conducted in ac-
cordance with WAC 296-62-3040.

(b) Employers who can show that an employee's work
experience and/or training has resulted in training
equivalent to that training required in (a) of this subsec-
tion, shall not be required to provide the initial training
requirements of (a) of this subsection. Equivalent train-
ing includes the training that existing employees might
have already received from actual site work experience.

(c) Procedures for handling site emergency incidents.

(i) In addition to the elements for the emergency re-
sponse plan required in subsection (1)(b) of this section,
the following elements shall be included for emergency
response plans:

(A) Site topography, layout, and prevailing weather
conditions.

(B) Procedures for reporting incidents to local, state,
and federal governmental agencies.

(ii) The emergency response plan shall be a separate
section of the site safety and health plan.

(iii) The emergency response plan shall be compatible
and integrated with the disaster, fire and/or emergency
response plans of local, state, and federal agencies.

(iv) The emergency response plan shall be rehearsed
regularly as part of the overall training program for site
operations.

(v) The site emergency response plan shall be re-
viewed periodically and, as necessary, be amended to
keep it current with new or changing site conditions or
information.

(vi) An employee alarm system shall be installed in
accordance with WAC 296-24—631 through 296-24-
63199 to notify employees of an on-site emergency situ-
ation, to stop work activities if necessary, to lower back-
ground noise in order to speed communication, and to
begin emergency procedures.

(vii) Based upon the information available at the time
of the emergency, the employer shall evaluate the inci-
dent and the site response capabilities and proceed with
the appropriate steps to implement the on-site emergen-
cy response plan.

(3) Emergency response at sites other than hazardous
waste clean—up sites.

(a) Training. Employers shall provide the training
specified by this section for those employees for whom
there exists the reasonable possibility of responding to
emergencies at sites other than hazardous waste clean—
up sites.

(i) Emergency response organizations or teams. Em-
ployees on emergency response organizations or teams
such as fire brigades, fire departments, plant emergency
organizations, hazardous materials teams, spill response
teams, and similar groups with responsibility for emer-
gency response shall be trained to a level of competence
to protect themselves and other employees in the recog-
nition of health and safety hazards, methods to minimize
the risk from safety and health hazards, safe use of con-
trol equipment, selection and use of appropriate personal
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protective equipment, safe operating procedures to be
used at the incident scene, techniques of coordination
with other employees to minimize risks, appropriate re-
sponse to over exposure from health hazards or injury to
themselves and other employees, and recognition of sub-
sequent symptoms which may result from over
exposures.

(A) Competency may be demonstrated by twenty—
four hours of training annually in those areas with
training sessions at least monthly or by demonstrations
by the employee of competency in those areas at least
quarterly.

(B) A certification shall be made of the training or
competency and if certification of competency is made,
the employer shall keep a record of the methodology
used to demonstrate competency.

(C) An employer of employees for whom the reason-
able possibility of responding to emergencies at other
than hazardous waste clean—up sites exists need not train
all such employees to the degree specified in (a)(i)(A) of
this subsection if the employer divides the work force
such that sufficient employees who have responsibility to
control the emergency have the training specified in this
section and other employees who may first respond to
the incident have sufficient awareness training to recog-
nize that an emergency response situation exists and are
instructed in that case to summon the employees who
are fully trained and not attempt control activities for
which they are not trained.

(D) An employer of employees for whom the reason-
able possibility exists of responding to emergencies at
other than hazardous waste clean—up sites need not train
such employees to the degree specified in (a)(i)(A) of
this subsection if:

(I) Arrangements have been made in advance for a
fully-trained emergency response team to respond in a
reasonable period; and

(II) Employees who may come to the incident first
have sufficient awareness training to recognize that an
emergency response situation exists and are instructed to
call the designated fully-trained emergency response
team for assistance.

(ii) Specialist employees. Employees who, in the
course of their regular job duties, work with and are
trained in the hazards of specific materials covered by
this standard, and who will be called upon to provide
technical advice or assistance at a hazardous substance
release incident, are exempt from the monthly training
sessions required in (a)(i) of this subsection. They must,
pursuant to (a)(i) of this subsection, however, receive at
least twenty—four hours of training annually or demon-
strate competency in the area of their specialization.

(iii) Skilled support personnel. Personnel, not neces-
sarily an employer's own employees, who are needed to
perform immediate emergency support work that cannot
reasonably be performed in a timely fashion by an em-
ployer's own employees, and who will be or may poten-
tially be exposed to the hazards at an emergency re-
sponse scene, are not required to have the twenty-four
hours of annual training or demonstrate the competency
required for the employer's regular employees. However,
the senior official cited in (b)(i) of this subsection shall



Washington State Register, Issue 88-21

ensure that these personnel are given an initial briefing
at the site of emergency response prior to their partici-
pation in that response that shall include instruction in
the wearing of appropriate personal protective equip-
ment, what chemical hazards are involved, and what du-
ties are to be performed. All appropriate safety and
health precautions provided to the employer's own em-
ployers shall be used to assure the safety and health of
these personnel.

(b) Procedures for handling off-site emergency
response.

(i) The senior officer responding to an emergency at
other than hazardous waste clean—up sites involving a
hazardous substance or health hazard shall establish and
become the individual in charge of a site-specific inci-
dent command system (ICS). All emergency responders
and their communications shall be coordinated and con-
trolled through the individual in charge of the ICS as-
sisted by the senior official present for each employer.
The "senior official” at an off-site emergency response is the
most senior official on the site who has the responsibility for
controlling the operations at the site. Initially it is the senior
officer on the first—due piece of responding emergency appara-
tus to arrive on the incident scene. As more senior officers ar-

rive (i.e., fire chief, battalion chief, site coordinator, etc.) the
position is passed up the line of authority.

(ii) The individual in charge of the ICS shall identify,
to the extent possible, all hazardous substances or con-
ditions present and shall address as appropriate site
analysis, use of engineering controls, maximum exposure
limits, hazardous substance handling procedures, and
use of any new technologies.

(iii) Based on the hazardous substances and/or condi-
tions present, the individual in charge of the ICS shall
implement appropriate emergency operations, and assure
that the personal protective equipment worn is appropri-
ate for the hazards to be encountered. However, person-
al protective equipment shall meet, at a minimum, the
criteria contained in WAC 296-24-58505 through 296-
24-58507 when worn while performing fire fighting op-
erations beyond the incipient stage.

(iv) Employees engaged in emergency response and
exposed to hazardous substances shall wear positive
pressure self—contained breathing apparatus while en-
gaged in emergency response until such time that the
individual in charge of the ICS determines through the
use of air monitoring that a decreased level of respirato-
ry protection will not result in hazardous exposures to
employees.

(v) The individual in charge of the ICS shall limit the
number of emergency response personnel at the emer-
gency site to those who are actively performing emer-
gency operations. However, operations in hazardous ar-
eas shall be performed using the buddy system in groups
of two or more.

(vi) Back—up personnel shall stand by with equipment
ready to provide assistance or rescue. Qualified basic life
support personnel, as a minimum, shall also stand by
with medical equipment and transportation capability.

(vii) The individual in charge of the ICS shall desig-
nate a safety official, who is knowledgeable in the opera-
tions being implemented at the emergency response site,

Note:
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with specific responsibility to identify and evaluate haz-
ards and to provide direction with respect to the safety
of operations for the emergency at hand.

(viii) When activities are judged by the safety official
to be an IDLH condition and/or to involve an imminent
danger condition, the safety officer shall have the au-
thority to alter, suspend, or terminate those activities.
The safety officer shall immediately inform the individu-
al in charge of the ICS of any actions taken to correct
these hazards at an emergency scene.

(ix) After emergency operations have terminated, the
individual in charge of the ICS shall implement appro-
priate decontamination procedures.

(x) When deemed necessary for meeting the tasks at
hand, approved self-contained compressed air breathing
apparatus may be used with approved cylinders from
other approved self-contained compressed air breathing
apparatus provided that such cylinders are of the same
capacity and pressure rating. All compressed air cylin-
ders used with self—contained breathing apparatus shall
meet United States Department of Transportation and
National Institute for Occupational Safety and Health
criteria.

(4) Hazardous materials teams (HAZMAT).

(a) Employees who are members of the HAZMAT
team shall be given training in accordance with subsec-
tion (3) of this section that includes the care and use of
chemical protective clothing and procedures to be fol-
lowed when working on leaking drums, containers, tanks,
or bulk transport vehicles.

(b) Members of HAZMAT teams shall receive a base
line physical exam and have medical surveillance meet-
ing the requirements of WAC 296-62-3050.

(c) Chemical personal protective clothing and equip-
ment to be used by HAZMAT team members shall meet
the requirements of WAC 296—62-3060.

(5) Post—emergency response operations. Upon com-
pletion of the emergency response, if it is determined
that it is necessary to remove hazardous substances,
health hazards and materials contaminated with them
(such as contaminated soil or other elements of the nat-
ural environment) from the site of the incident the em-
ployer conducting the clean—up shall comply with one of
the following:

(a) Meet all the requirements of WAC 296—62-3010
through 296-62-3130.

(b) Where the clean—up is done on plant property us-
ing plant or workplace employees, such employees shall
have completed the training requirements of the follow-
ing: WAC 296-24-567, 296-24-07109(6), 296—62—
05415(2), and other appropriate safety and health train-
ing made necessary by the tasks that they are expected
to be performed. All equipment to be used in the per-
formance of the clean-up work shall be in serviceable
condition and shall have been inspected prior to use.

NEW SECTION

WAC 296-62-3120 ILLUMINATION. Areas ac-
cessible to employees shall be lighted in accordance with
the requirements of this section.
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Work areas shall be lighted to not less than the mini-
mum illumination intensities listed in Table 1 while any
work is in progress:

TABLE 1 — 120.1 — MINIMUM ILLUMINATION
Intensities in Foot—Candles

Foot—candles Area or operation

General site area.

Excavation and waste  areas,
accessways, active storage areas,
loading platforms, refueling, and field
maintenance areas.

Indoors: Warehouses, corridors, hall-
ways, and exitways.

Tunnels, shafts, and general under-
ground work areas; exception: Mini-
mum of ten foot-candles is required
at tunnel and shaft heading during
drilling, mucking, and scaling. Bu-
reau of Mines approved cap lights
shall be acceptable for use in the
tunnel heading.

General shops (e.g., mechanical and
electrical equipment rooms, active
storerooms, barracks or living quart-
ers, locker or dressing rooms, dining
areas, and indoor toilets and work-
rooms).

First aid stations, infirmaries, and
offices.

NEW SECTION

WAC 296-62-3130 SANITATION AT TEM-
PORARY WORKPLACES. Facilities for employee
sanitation shall be provided in accordance with this
section.

(1) Potable water.

(a) An adequate supply of potable water shall be pro-
vided on the site.

(b) Portable containers used to dispense drinking wa-
ter shall be capable of being tightly closed, and equipped
with a tap. Water shall not be dipped from containers.

(c) Any container used to distribute drinking water
shall be clearly marked as to the nature of its contents
and not used for any other purpose.

(d) Where single service cups (to be used but once)
are supplied, both a sanitary container for the unused
cups and a receptacle for disposing of the used cups shall
be provided.

(2) Nonpotable water.

(a) Outlets for nonpotable water, such as water for
fire fighting purposes shall be identified to indicate
clearly that the water is unsafe and is not to be used for
drinking, washing, or cooking purposes.

(b) There shall be no cross—connection, open or po-
tential, between a system furnishing potable water and a
system furnishing nonpotable water.

(3) Toilet facilities.
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(a) Toilets shall be provided for employees according
to Table 2.

TABLE 2 — TOILET FACILITIES

Number of
employees Minimum number of facilities
20 or fewer . .... One.

More than 20,
fewer than 200 .. One toilet seat and one urinal per 40
employees.

One toilet seat and one urinal per 50

employees.

More than 200 ..

(b) Under temporary field conditions, provisions shall
be made to assure not less than one toilet facility is
available.

(c) Hazardous waste sites, not provided with a sani-
tary sewer shall be provided with the following toilet fa-
cilities unless prohibited by local codes:

(i) Chemical toilets;

(ii) Recirculating toilets;

(iii) Combustion toilets; or’

(iv) Flush toilets.

(d) The requirements of this section for sanitation fa-
cilities shall not apply to mobile crews having transpor-
tation readily available to nearby toilet facilities.

(¢) Doors entering toilet facilities shall be provided
with entrance locks controlled from inside the facility.

(4) Food handling. All employees' food service facili-
ties and operations for employees shall meet the appli-
cable laws, ordinances, and regulations of the jurisdic-
tions in which they are located.

(5) Temporary sleeping quarters. When temporary
sleeping quarters are provided, they shall be heated,
ventilated, and lighted.

(6) Washing facilities. The employer shall provide ad-
equate washing facilities for employees engaged in oper-
ations where hazardous substances may be harmful to
employees. Such facilities shall be in near proximity to
the worksite, in areas where exposures are below estab-
lished permissible exposure limits and which are under
the controls of the employer, and shall be so equipped as
to enable employees to remove hazardous substances
from themselves.

(7) Showers and change rooms. When hazardous
waste clean-up or removal operations commence on a
site and the duration of the work will require six months
or greater time to complete, the employer shall provide
showers and change rooms for all employees exposed to
hazardous substances and health hazards involved in
hazardous waste clean—up or removal operations.

(a) Showers shall be provided and shall meet the re-
quirements of WAC 296-24-12009(3).

(b) Change rooms shall be provided and shall meet
the requirements of WAC 296-24-12011. Change
rooms shall consist of two separate change areas sepa-
rated by the shower area required in (a) of this subsec-
tion. One change area, with an exit leading off the
worksite, shall provide employees with a clean area
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where they can remove, store, and put on street clothing.
The second area, with an exit to the worksite, shall pro-
vide employees with an area where they can put on, re-
move and store work clothing and personal protective
equipment.

(c) Showers and change rooms shall be located in ar-
eas where exposures are below the established permissi-
ble exposure limits. If this cannot be accomplished, then
a ventilation system shall be provided that will supply air
that is below the established permissible exposure limits.

(d) Employers shall assure that employees shower at
the end of their work shift and when leaving the haz-
ardous waste site.

NEW SECTION

WAC 296-62-3140 CERTAIN OPERATIONS
CONDUCTED UNDER THE RESOURCE CON-
SERVATION AND RECOVERY ACT OF 1976
(RCRA). Employers conducting operations specified in
WAC 296-62-3060 (2)(c) shall:

(1) Develop and implement a written safety and
health program for employees involved in hazardous
waste operations which shall be available for inspection
by employees, their representatives and WISHA person-
nel. The program shall be designed to identify, evaluate
and control safety and health hazards in their facilities
for the purpose of employee protection, and provide for
emergency response meeting the requirements of WAC
296-62-3110 and it shall address as appropriate site
analysis, engineering controls, maximum exposure limits,
hazardous waste handling procedures and uses of new
technologies;

(2) Implement a hazard communication program as
part of the employer's safety and health program meet-
ing the requirements of WAC 296—62-054 through 296-
6205427,

(3) Implement a medical surveillance program meet-
ing the requirements of WAC 296—62-3050;

(4) Develop and implement a decontamination proce-
dure in accordance with WAC 296-62-3100; and

(5) Develop and implement a training program, which
is part of the employer's safety and health program, for
employees involved with hazardous waste operations to
enable each employee to perform their assigned duties
and functions in a safe and healthful manner so as not to
endanger themselves or other employees. The initial
training shall be for twenty—four hours and refresher
training shall be for eight hours annually.

Employers who can show by an employee's previous
work experience and/or training that the employee has
had training equivalent to the initial training required by
this section, shall be considered as meeting the initial
training of this section as to that employee. Equivalent
training includes the training that existing employees
might have already received from actual site work expe-
rience. Employees who have received the initial training
required by this paragraph shall be given a written cer-
tificate attesting that they have successfully completed
the necessary training.

(6) New technology programs.

(a) The employer shall develop and implement proce-
dures for the introduction of effective new technologies
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and equipment developed for the improved protection of
employees working with hazardous waste clean—up oper-
ations, and the same shall be implemented as part of the
site safety and health program to assure that employee
protection is being maintained.

(b) New technologies, equipment, or control measures
available to the industry, such as the use of foams or
other means to suppress the level of air contaminates
while excavating the site or for spill control, shall be
evaluated by employers or their representatives to deter-
mine their effectiveness before implementing their use on
a large scale for employee protection. Such evaluations
shall be made available to WISHA upon request.

NEW SECTION

WAC 296-62-3150 START-UP DATES. The en-
gineering controls, work practices, and personal protec-
tive equipment required by WAC 296-62-3060(1) are
existing requirements of other WISHA standards and
continues to be required from the effective date of this
standard.

NEW SECTION

WAC 296-62-3152 APPENDICES TO PART P -
HAZARDOUS WASTE OPERATIONS AND
EMERGENCY RESPONSE.

Note:

The following appendices serve as nonmandatory guidelines to
assist employees and employers in complying with the appro-
priate requirements of this part. However, WAC 296-62-3170
— Appendix B is required in certain circumstances by WAC
296-62-3020 (4)(c) and 296—62-3060 (3)(d) makes mandato-
ry in certain circumstances the use of Level A and Level B
personal protective equipment protection.

NEW SECTION

WAC 296-62-3160 APPENDIX A—PERSONAL
PROTECTIVE EQUIPMENT TEST METHODS.
This appendix sets forth the nonmandatory examples of
tests which may be used to evaluate compliance with
WAC 296-62-3060. Other tests and other challenge
agents may be used to evaluate compliance.

(1) Totally-encapsulating chemical protective suit
pressure test.

(a) Scope.

(i) This practice measures the ability of a gas tight
totally-encapsulating chemical protective suit material,
seams, and closures to maintain a fixed positive pressure.
The results of this practice allow the gas tight integrity
of a total-encapsulating chemical protective suit to be
evaluated.

(i) Resistance of the suit materials to permeation,
penetration, and degradation by specific hazardous sub-
stances is not determined by this test method.

(b) Description of terms.

(i) "Totally-encapsulated chemical protective suit
(TECP suit)" means a full body garment which is con-
structed of protective clothing materials; covers the
wearer's torso, head, arms, and legs; may cover the
wearer's hands and feet with tightly attached gloves and
boots; completely encloses the wearer by itself or in
combination with the wearer's respiratory equipment,
gloves, and boots.
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(ii) "Protective clothing material” means any material
or combination of materials used in an item of clothing
for the purpose of isolating parts of the body from direct
contact with a potentially hazardous liquid or gaseous
chemicals.

(iii) "Gas tight" means for the purpose of this practice
the limited flow of a gas under pressure from the inside
of a TECP suit to atmosphere at a prescribed pressure
and time interval.

(c) Summary of test method. The TECP suit is visu-
ally inspected and modified for the test. The test appa-
ratus is attached to the suit to permit inflation to the
pretest suit expansion pressure for removal of suit
wrinkles and creases. The pressure is lowered to the test
pressure and monitored for three minutes. If the pres-
sure drop is excessive, the TECP suit fails the test and is
removed from service. The test is repeated after leak lo-
cation and repair.

(d) Required supplies.

(i) Source of compressed air.

(ii) Test apparatus for suit testing including a pres-
sure measurement device with a sensitivity of at least
1/4 inch water gauge.

(iii) Vent valve closure plugs or sealing tape.

(vi) Soapy water solution and soft brush.

(v) Stop watch or appropriate timing device.

(e) Safety precautions. Care shall be taken to provide
the correct pressure safety devices required for the
source of compressed air used.

(f) Test procedure. Prior to each test, the tester shall
perform a visual inspection of the suit. Check the suit
for seam integrity by visually examining the seams and
gently pulling on the seams. Ensure that all air supply
lines, fittings, visor, zippers, and valves are secure and
show no signs of deterioration.

(i) Seal off the vent valves along with any other nor-
mal inlet or exhaust points (such as umbilical air line
fittings or facepiece opening) with tape or other appro-
priate means (caps, plugs, fixture, etc.). Care should be
exercised in the sealing process not to damage any of the
suit components.

(ii) Close all closure assemblies.

(iii) Prepare the suit for inflation by providing an im-
provised connection point on the suit for connecting an
airline. Attach the pressure test apparatus to the suit to
permit suit inflation from a compressed air source
equipped with a pressure indicating regulator. The leak
tightness of the pressure test apparatus should be tested
before and after each test by closing off the end of the
tubing attached to the suit and assuring a pressure of
three inches water gauge for three minutes can be main-
tained. If a component is removed for the test, that
component shall be replaced and a second test conducted
with another component removed to permit a complete
test of the ensemble.

(iv) The pretest expansion pressure (A) and the suit
test pressure (B) shall be supplied by the suit manufac-
turer, but in no case shall they be less than A=3 inches
water gauge and B=2 inches water gauge. The ending
suit pressure (C) shall be no less than eighty percent of
the test pressure (B); i.e., the pressure drop shall not ex-
ceed twenty percent of the test pressure (B).
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(v) Inflate the suit until the pressure inside is equal to
pressure "A", the pretest expansion suit pressure. Allow
at least one minute to fill out the wrinkles in the suit.
Release sufficient air to reduce the suit pressure to pres-
sure "B", the suit test pressure. Begin timing. At the end
of three minutes, record the suit pressure as pressure
"C", the ending suit pressure. The difference between
the suit test pressure and the ending suit test pressure
("B-C") shall be defined as the suit pressure drop.

(vi) If the suit pressure drop is more than twenty per-
cent of the suit test pressure "B" during the three min-
ute test period, the suit fails the test and shall be re-
moved from service.

(g) Retest procedure.

(i) If the suit fails the test check for leaks by inflating
the suit to pressure "A" and brushing or wiping the en-
tire suit (including seams, closures, lens gaskets, glove—
to-sleeve joints, etc.) with a mild soap and water solu-
tion. Observe the suit for the formation of soap bubbles,
which is an indication of a leak. Repair all identified
leaks.

(ii) Retest the TECP suit as outlined in (f) of this
subsection.

(h) Report. Each TECP suit tested by this practice
shall have the following information recorded.

(i) Unique identification number identifying brand
name, date of purchase, material of construction, and
unique fit features; e.g., special breathing apparatus.

(ii) The gctual values for test pressures "A", "B", and
"C" shall be recorded along with the specific observation
times. If the ending pressure ("C") is less than eighty
percent of the test pressure ("B") the suit shall be iden-
tified as failing the test. When possible, the specific leak
location shall be identified in the test records. Retest
pressure data shall be recorded as an additional test.

(iii) The source of the test apparatus used shall be
identified and the sensitivity of the pressure gauge shall
be recorded.

(iv) Records shall be kept for each pressure test even
if repairs are being made at the test location.

Caution. Visually inspect all parts of the suit to be
sure they are positioned correctly and secured tightly
before putting the suit back into service. Special care
should be taken to examine each exhaust valve to make
sure it is not blocked. Care should also be exercised to
assure that the inside and outside of the suit is com-
pletely dry before it is put into storage.

(2) Totally—encapsulating chemical protective suit
qualitative leak test.

(a) Scope.

(i) This practice semiqualitatively tests gas tight to-
tally—encapsulating chemical protective suit integrity by
detecting inward leakage of ammonia vapor. Since no
modifications are made to the suit to carry out this test,
the results from this practice provide a realistic test for
the integrity of the entire suit.

(i) Resistance of the suit materials to permeation,
penetration, and degradation is not determined by this
test method.

(b) Definition of terms.
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(i) "Totally-encapsulated chemical protective suit
(TECP suit)" means a full body garment which is con-
structed of protective clothing materials; covers the
wearer's torso, head, arms, and legs; may cover the
wearer's hands and feet with tightly attached gloves and
boots; completely encloses the wearer by itself or in
combination with the wearer's respiratory equipment,
gloves, and boots.

(ii) "Protective clothing material" means any material
or combination of materials used in an item of clothing
for the purpose of isolating parts of the body from direct
contact with a potentially hazardous liquid or gaseous
chemicals.

(iii) "Gas tight” means for the purpose of this test
method the limited flow of a gas under pressure from the
inside of a TECP suit to atmosphere at a prescribed
pressure and time interval.

(iv) "Intrusion coefficient." A number expressing the
level of protection provided by a gas tight totally—
encapsulating chemical protective suit. The intrusion co-
efficient is calculated by dividing the test room challenge
agent concentration by the concentration of challenge
agent found inside the suit. The accuracy of the intru-
sion coefficient is dependent on the challenge agent
monitoring methods. The larger the intrusion coefficient,
the greater the protection provided by the TECP suit.

(c) Summary of recommended practice. The volume
of concentrated aqueous ammonia solution (ammonia
hydroxide, NH, OH) required to generate the test at-
mosphere is determined using the directions outlined in
WAC 296-62-3190 (2)(f)(i). The suit is donned by a
person wearing the appropriate respiratory equipment
(either a self—contained breathing apparatus or a sup-
plied air respirator) and worn inside the enclosed test
room. The concentrated aqueous ammonia solution is
taken by the suited individual into the test room and
poured into an open plastic pan. A two—minute evapora-
tion period is observed before the test room concentra-
tion is measured using a high range ammonia length of
stain detector tube. When the ammonia reaches a con-
centration of between 1000 and 1200 ppm, the suited
individual starts a standardized exercise protocol to
stress and flex the suit. After this protocol is completed
the test room concentration is measured again. The suit-
ed individual exits the test room and his stand—by person
measures the ammonia concentration inside the suit us-
ing a low range ammonia length of stain detector tube or
other more sensitive ammonia detector. A stand-by per-
son is required to observe the test individual during the
test procedure, aid the person in donning and doffing the
TECP suit and monitor the suit interior. The intrusion
coefficient of the suit can be calculated by dividing the
average test area concentration by the interior suit con-
centration. A colorimetric indicator strip of bromophenol
blue is placed on the inside of the suit facepiece lens so
that the suited individual is able to detect a color change
and know if the suit has a significant leak. If a color
change is observed the individual should leave the test
room immediately.

(d) Required supplies.

(i) A supply of concentrated ammonia (fifty—eight
percent ammonium hydroxide by weight).
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(ii) A supply of bromophenol/blue indicating paper,
sensitive to 5~10 ppm ammonia or greater over a two—
minute period of exposure [pH 3.0 (yellow) to pH 4.6
(blue)}.

(iii)) A supply of high range (0.5-10 volume percent)
and low range (5-700 ppm) detector tubes for ammonia
and the corresponding sampling pump. More sensitive
ammonia detectors can be substituted for the low range
detector tubes to improve the sensitivity of this practice.

(iv) A shallow plastic pan (PVC) at least 12":14™:1"
and a half pint plastic container (PVC) with tightly
closing lid.

(v) A graduated cylinder or other volumetric measur-
ing device of at least fifty milliliters in volume with an
accuracy of at least &1 milliliters.

(e) Safety precautions.

(i) Concentrated aqueous ammonium hydroxide, NH,
OH is a corrosive volatile liquid requiring eye, skin, and
respiratory protection. The person conducting the test
shall review the MSDS for aqueous ammonia.

(ii) Since the established permissible exposure limit
for ammonia is 50 ppm, only persons wearing a self—
contained breathing apparatus or a supplied air respira-
tor shall be in the chamber. Normally only the person
wearing the total-encapsulating suit will be inside the
chamber. A stand-by person shall have a self-contained
breathing apparatus, or a supplied air respirator, avail-
able to enter the test area should the suited individual
need assistance.

(iii) A method to monitor the suited individual must
be used during this test. Visual contact is the simplest
but other methods using communication devices are
acceptable.

(iv) The test room shall be large enough to allow the
exercise protocol to be carried out and then to be venti-
lated to allow for easy exhaust of the ammonia test at-
mosphere after the test(s) are completed.

(v) Individuals shall be medically screened for the use
of respiratory protection and checked for allergies to
ammonia before participating in this test procedure.

(f) Test procedure.

(i) Measure the test area to the nearest foot and cal-
culate its volume in cubic feet. Multiply the test area
volume by 0.2 milliliters of concentrated aqueous am-
monia per cubic foot of test area volume to determine
the approximate volume of concentrated aqueous ammo-
nia.-required to generate 1000 ppm in the test area.

(A) Measure this volume from the supply of concen-
trated ammonia and place it into a closed plastic
container. : :

(B) Place the container, several high range ammonia
detector tubes and the pump in the clean test pan and
locate it near the test area entry door so that the suited
individual has easy access to these supplies.

(ii)) In a noncontaminated atmosphere, open a
presealed ammonia indicator strip and fasten one end of
the strip to the inside of the suit face shield lens where it
can be seen by the wearer. Moisten the indicator strip
with distilled water. Care shall be taken not to contami-
nate the detector part of the indicator paper by touching
it. A small piece of masking tape or equivalent should be
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used to attach the indicator strip to the interior of the
suit face shield.

(iii) If problems are encountered with this method of
attachment the indicator strip can be attached to the
outside of the respirator facepiece being used during the
test.

(iv) Don the respiratory protective device normally
used with the suit, and then don the TECP suit to be
tested. Check to be sure all openings which are intended
to be sealed (zippers, gloves, etc.) are completely sealed.
Do Nor, however, plug off any venting valves.

(v) Step into the enclosed test room such as a closet,
bathroom, or test booth, equipped with an exhaust fan.
No air should be exhausted from the chamber during
the test because this will dilute the ammonia challenge
concentrations.

(vi) Open the container with the premeasured volume
of concentrated aqueous ammonia within the enclosed
test room, and pour the liquid into the empty plastic test
pan. Wait two minutes to allow for adequate volatiliza-
tion of the concentrated aqueous ammonia. A small
mixing fan can be used near the evaporation pan to in-
crease the evaporation rate of the ammonia solution.

(vii) After two minutes a determination of the ammo-
nia concentration within the chamber should be made
using the high range colorimetric detector tube. A con-
centration of 1000 ppm ammonia or greater shall be
generated before the exercises are started.

(viii) To test the integrity of the suit the following
four minute exercise protocol should be followed:

(A) Raising the arms above the head with at least fif-
teen raising motions completed in one minute.

(B) Walking in place for one minute with at least fif-
teen raising motions of each leg in a one—minute period.

(C) Touching the toes with at least ten complete mo-
tions of the arms from above the head to touching of the
toes in a one-minute period.

(D) Knee bends with at least ten complete standing
and squatting motions in a one-minute period.

(ix) At any time during the test the colorimetric indi-
cating paper should change colors the test should be
stopped and (f)(x) and (xi) of this subsection initiated.

(x) After completion of the test exercise, the test area
concentration should be measured again using the high
range colorimetric detector tube.

(xi) Exit the test area.

(xii) The opening created by the suit zipper or other
appropriate suit penetration should be used to determine
the ammonia concentration in the suit with the low
range length of stain detector tube or other ammonia
monitor. The internal TECP suit air should be sampled
far enough from the enclosed test area to prevent a false
ammonia reading.

(xiii) After completion of the measurement of the suit
interior ammonia concentration the test is concluded and
the suit is doffed and the respirator removed.

(xiv) The ventilating fan for the test room should be
turned on and allowed to run for enough time to remove
the ammonia gas. The fan shall be vented to the outside
of the building.

(xv) Any detectable ammonia in the suit interior (5
ppm ammonia (NH3) or more for the length of stain
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detector tube) indicates the suit failed the test. When
other ammonia detectors are used, a lower level of de-
tection is possible and it should be specified as the pass/
fail criteria.

(xvi) By following this test method an intrusion coef-
ficient of approximately two hundred or more can be
measured with the suit in a completely operational
condition.

(g) Retest procedures.

(i) If the suit fails this test check for leaks by follow-
ing the pressure test in test "A" above.

(ii) Retest the TECP suit as outlined in (f) of this
subsection, Test procedure.

(h) Report.

(i) Each gas tight totally—encapsulating chemical pro-
tective suit tested by this practice shall have the follow-
ing information recorded.

(A) Unique identification number identifying brand
name, date of purchase, material of construction, and
unique suit features; e.g., special breathing apparatus.

(B) General description of test room used for test.

(C) Brand name and purchase date of ammonia de-
tector strips and color change data.

(D) Brand name, sampling range, and expiration date
of the length of stain ammonia detector tubes. The
brand name and model of the sampling pump should
also be recorded. If another type of ammonia detector is
used, it should be identified along with its minimum de-
tection limit for ammonia.

(E) Actual test results shall list the two test area con-
centrations, their average, the interior suit concentration,
and the calculated intrusion coefficient. Retest data shall
be recorded as an additional test.

(ii) The evaluation of the data shall be specified as
"suit passed” or "suit failed" and the date of the test.
Any detectable ammonia (5 ppm or greater for the
length of stain detector tube) in the suit interior indi-
cates the suit fails this test. When other ammonia detec-
tors are used, a lower level of detection is possible and it
should be specified as the pass/fail criteria.

Caution. Visually inspect all parts of the suit to be
sure they are positioned correctly and secured tightly
before putting the suit back into service. Special care
should be taken to examine each exhaust valve to make
sure it is not blocked.

Care should also be exercised to assure that the inside
and outside of the suit is completely dry before it is put
into storage.

NEW SECTION

WAC 296-62-3170 APPENDIX B—GENERAL
DESCRIPTION AND DISCUSSION OF THE LEV-
ELS OF PROTECTION AND PROTECTIVE GEAR.
This appendix sets forth information about personal
protective equipment (PPE) protection levels which may
be used to assist employers in complying with the PPE
requirements of this section.

(1) As required by the standard, PPE must be select-
ed which will protect employees from the specific haz-
ards which they are likely to encounter during their
work on-site. :
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(a) Selection of the appropriate PPE is a complex
process which must take into consideration a variety of
factors. Key factors involved in this process are identifi-
cation of the hazards or suspected hazards, their routes
of potential hazard to employees (inhalation, skin ab-
sorption, ingestion, and eye or skin contact), and the
performance of the PPE materials (and seams) in pro-
viding a barrier to these hazards. The amount of protec-
tion provided by PPE is material-hazard specific. That
is, protective equipment materials will protect well
against some hazardous substances and poorly, or not at
all, against others. In many instances, protective equip-
ment materials cannot be found which will provide con-
tinuous protection from the particular hazardous sub-
stance. In these cases the breakthrough time of the pro-
tective material should exceed the work durations, or the
exposure after breakthrough must not pose a hazardous
level.

(b) Other factors in this selection process to be con-
sidered are matching the PPE to the employee's work
requirements and task-specific conditions. The durability
of PPE materials, such as tear strength and seam
strength, must be considered in relation to the
employee's tasks. The effects of PPE in relation to heat
stress and task duration are a factor in selecting and us-
ing PPE. In some cases layers of PPE may be necessary
to provide sufficient protection, or to protect expensive
PPE inner garments, suits or equipment.

(c) The more that is known about the hazards at the
site, the easier the job of PPE selection becomes. As
more information about the hazards and conditions at
the site becomes available, the site supervisor can make
decisions to up-grade or down—grade the level of PPE
protection to match the tasks at hand.

(2) The following are guidelines which an employer
can use to begin the selection of the appropriate PPE. As
noted above, the site information may suggest the use of
combinations of PPE selected from the different protec-
tion levels (i.e., A, B, C, or D) as being more suitable to
the hazards of the work. It should be cautioned that the
listing below does not fully address the performance of
the specific PPE material in relation to the specific haz-
ards at the job site, and that PPE selection, evaluation
and reselection is an ongoing process until sufficient in-
formation about the hazards and PPE performance is
obtained.

(a) Personal protective equipment has been divided
into four categories based on the degree of protection
afforded (see (b) of this subsection for further explana-
tion of Levels A, B, C, and D hazards):

(i) Level A. To be selected when the greatest level of
skin, respiratory, and eye protection is required. Level A
equipment, used as appropriate. The following constitute
Level A equipment; it may be used as appropriate:

(A) Pressure-demand, full-facepiece self—contained
breathing apparatus (SCBA), or pressure-demand sup-
plied—air respirator with escape SCBA, approved by the
National Institute for Occupational Safety and Health
(NIOSH).

(B) Totally-encapsulating chemical—protective suit.

(C) Coveralls.*

(D) Long underwear.*
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(E) Gloves, outer, chemical-resistant.

(F) Gloves, inner, chemical-resistant.

(G) Boots, outer, chemical-resistant steel toe and
shank.

(H) Hard hat (under suit).* _

(I) Disposable protective suit, gloves, and boots. (De-
pending on suit construction, may be worn over totally—
encapsulating suit.)

(J) Two—way radios (worn inside encapsulating suit).

*Optional, as applicable.

(ii) Level B. The highest level of respiratory protec-
tion is necessary but a lesser level of skin protection is
needed. The following constitute Level B equipment; it
may be used as appropriate:

(A) Pressure-demand, full-facepiece self-contained
breathing apparatus (SCBA), or pressure—-demand sup-
plied-air respirator with escape SCBA (NIOSH
approved).

(B) Hooded chemical-resistant clothing (overalls and
long-sleeved jacket, coveralls, one or two—piece chemi-
cal-splash suit, disposable chemical-resistant overalls).

(C) Coveralls.*

(D) Gloves, outer, chemical-resistant.

(E) Gloves, inner, chemical-resistant.

(F) Boots, outer, chemical-resistant steel toe and
shank.

(G) Boot—overs,
(disposable).*

(H) Hard hat.

(I) Two—way radios (worn inside encapsulating suit).

(J) Face shield.*

*Optional, as applicable.

outer, chemical-resistant

(iii) Level C. The concentration(s) and type(s) of air-
borne substance(s) is/are known and the criteria for us-
ing air purifying respirators are met. The following con-
stitute Level C equipment; it may be used as
appropriate.

(A) Full-face or half-mask, air purifying, canister
equipped respirators (NIOSH approved).

(B) Hooded chemical-resistant clothing (overalls;
two—piece chemical-splash suit; disposable chemical—
resistant overalls).

(C) Coveralls.*

(D) Gloves, outer, chemical-resistant.

(E) Gloves, inner, chemical-resistant.

(F) Boots (outer), chemical-resistant steel toe and
shank.*

(G) Boot—covers,
(disposable).*

(H) Hard hat.

(I) Escape mask.*

(J) Two-way radios (worn under outside protective
clothing).

(K) Face shield.*

*Optional, as applicable.

outer, chemical-resistant

(iv) Level D. A work uniform affording minimal pro-
tection: Used for nuisance contamination only. The fol-
lowing constitute Level D equipment; it may be used as
appropriate.

(A) Coveralls.
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(B) Gloves.*

(C) Boots/shoes, chemical-resistant steel toe and
shank.

(D) Boots, outer, chemical-resistant (disposable).*

(E) Safety glasses or chemical splash goggles.*

(F) Hard hat.

(G) Escape mask.*

(H) Face shield.*

*Optional, as applicable.

(b) Part B. The types of hazards for which Levels A,
B, C, and D protection are appropriate are described
below:

(i) Level A — Level A protection should be used when:

(A) The hazardous substance has been identified and
requires the highest level of protection for skin, eyes, and
the respiratory system based on either the measured (or
potential for) high concentration of atmospheric vapors,
gases, or particulates; or the site operations and work
functions involve a high potential for splash, immersion,
or exposure to unexpected vapors, gases, or particulates
of materials that are harmful to skin or capable of being
absorbed through the intact skin;

(B) Substances with a high degree of hazard to the
skin are known or suspected to be present, and skin con-
tact is possible; or

(C) Operations must be conducted in confined, poorly
ventilated areas, and the absence of conditions requiring
Level A have not yet been determined.

(ii) Level B protection should be used when:

(A) The type and atmospheric concentration of sub-
stances have been identified and require a high level of
respiratory protection, but less skin protection;

Note: This involves atmospheres with IDLH concentrations of spe-

cific substances that do not represent a severe skin hazard; or
that do not meet the criteria for use of air-purifying
respirators.

(B) The atmosphere contains less than 19.5 percent
oxygen; or

(C) The presence of incompletely identified vapors or
gases is indicated by a direct-reading organic vapor de-
tection instrument, but vapors and gases are not sus-
pected of containing high levels of chemicals harmful to
skin or capable of being absorbed through the intact
skin.

(iii) Level C protection should be used when:

(A) The atmospheric contaminants, liquid splashes, or
other direct contact will not adversely affect or be ab-
sorbed through any exposed skin;

(B) The types of air contaminants have been identi-
fied, concentrations measured, and an air—purifying res-
pirator is available that can remove the contaminants;
and

(C) All criteria for the use of air—purifying respirators
are met.

(iv) Level D protection should be used when:

(A) The atmosphere contains no known hazard; and

(B) Work functions preclude splashes, immersion, or
the potential for unexpected inhalation of or contact
with hazardous levels of any chemicals.
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Note: As stated before combinations of personal protective equip-

ment other than those described for Levels A, B, C, and D
protection may be more appropriate and may be used to pro-

vide the proper level of protection.

NEW SECTION

WAC 296-62-3180 APPENDIX C—COMPLI-
ANCE GUIDELINES. (1) Occupational safety and
health program. Each hazardous waste site clean—up ef-
fort will require an occupational safety and health pro-
gram headed by the site coordinator or the employer's
representative. The program will be designed for the
protection of employees at the site. The purpose of the
program will need to be developed before work begins on
the site and implemented as work proceeds. The pro-
gram is to facilitate coordination and communication
among personnel responsible for the various activities
which will take place at the site. It will provide the
overall means for planning and implementing the needed
safety and health training and job orientation of em-
ployees who will be working at the site. The program
will provide the means for identifying and controlling
worksite hazards and the means for monitoring program
effectiveness. The program will need to cover the re-
sponsibilities and authority of the site coordinator or the
employer's manager on the site for the safety and health
of employees at the site, and the relationships with con-
tractors or support services as to what each employer's
safety and health responsibilities are for their employees
on the site. Each contractor on the site needs to have its
own safety and health program so structured that it will
smoothly interface with the program of the site coordi-
nator. Also those employers involved with treating, stor-
ing, or disposal of hazardous waste as covered in WAC
296-62-3140 must have implemented a safety and
health plan for their employees. This program is to in-
clude the hazard communication program required in
WAC 296-62-3140(1) and the training required in
WAC 296-62-3140(5) as parts of the employers com-
prehensive overall safety and health program. This pro-
gram is to be in writing.

(a) Each site or workplace safety and health program
will need to include the following:

(i) Policy statements of the line of authority and ac-
countability for implementing the program, the objec-
tives of the program and the role of the site safety and
health officer or manager and staff;

(i) Means or methods for the development of proce-
dures for identifying and controlling workplace hazards
at the site;

(iii) Means or methods for the development and com-
munication to employees of the various plans, work
rules, standard operating procedures and practices that
pertain to individual employees and supervisors;

(iv) Means for the training of supervisors and em-
ployees to develop the needed skills and knowledge to
perform their work in a safe and healthful manner;

(v) Means to anticipate and prepare for emergency
situations; and
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(vi) Means for obtaining information feedback to aid
in evaluating the program and for improving the effec-
tiveness of the program. The management and employ-
ees should be trying continually to improve the effec-
tiveness of the program thereby enhancing the protection
being afforded those working on the site.

(b) Accidents on the site should be investigated to
provide information on how such occurrences can be
avoided in the future. When injuries or illnesses occur on
the site or workplace, they will need to be investigated to
determine what needs to be done to prevent this incident
from occurring again. Such information will need to be
used as feedback on the effectiveness of the program and
the information turned into positive steps to prevent any
reoccurrence. Receipt of employee suggestions or com-
plaints relating to safety and health issues involved with
site or workplace activities is also a feedback mechanism
that needs to be used effectively to improve the program
and may serve in part as an evaluative tool(s).

(2) Training.

(a) The employer is encouraged to utilize those train-
ing programs that have been recognized by the National
Institute of Environmental Health Sciences through its
training grants program. These training and educational
programs are being developed for the employees who
work directly with hazardous substances. For further in-
formation about these programs contact: National Insti-
tute of Environmental Health Sciences, P.O. Box 12233,
Research Triangle Park, NC 27709.

(b) The training programs for employees subject to
the requirements of WAC 296-62-3040 are expected to
address: The safety and health hazards employees should
expect to find on sites; what control measures or tech-
niques are effective for those hazards; what monitoring
procedures are effective in characterizing exposure lev-
els; what makes an effective employer's safety and health
program; what a site safety and health plan should in-
clude; and employee's responsibilities under WISHA and
other regulations. Supervisors will need training in their
responsibilities under the safety and health program and
its subject areas such as the spill containment program,
the personal protective equipment program, the medical
surveillance program, the emergency response plan and
other areas.

(¢) Training programs for emergency service organi-
zations are available from the United States National
Fire Academy, Emittsburg, MD and the various state
fire training schools. The International Society of Fire
Service Instructors, Ashland, MA is another resource.

(d) The training programs for employees covered by
the requirements of WAC 296-62-3110(3) are expected
to address: The need for and use of personal protective
equipment including respirators; the decontamination
procedures to be used; preplanning activities for hazard-
ous substance incidents including the emergency re-
sponse plan; company standard operating procedures for
hazardous substance emergency responses; the use of the
incident command system and other subjects. Hands—on
training should be stressed whenever possible. Critiques
done after an incident which include any evaluation of
what worked, and what did not, and how can we do bet-
ter the next time, may be counted as training time.
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(e) For hazardous materials teams, the training will
need to address the care, use and/or testing of chemical
protective clothing including totally encapsulating suits,
the medical surveillance program, the standard operat-
ing procedures for the use of plugging and patching
equipment and other subject areas.

(f) Officers and leaders who may be expected to be in
charge at an incident will need to be fully knowledgeable
of their company's incident command system. They will
need to know where and how to obtain additional assist-
ance and be familiar with the local district's emergency
response plan.

(g) Technical experts or medical experts or environ-
mental experts that work with hazardous materials in
their regular jobs, who may be sent to the incident scene
by the shipper, manufacturer or governmental agency to
advise and assist the person in charge of the incident
need not have monthly training sessions, however, they
will be required to have the twenty—four hours of train-
ing on an annual basis. Their training must include the
care and use of personal protective equipment including
respirators; knowledge of the incident command system;
and those areas needed to keep them current in their re-
spective field as it relates to safety and health involving
specific hazardous substances.

(h) Those employees who work for public works de-
partments or special equipment operators who operate
bulldozers, sand trucks, backhoes, etc., who may be
called to the incident scene to provide emergency sup-
port assistance, will need at least a safety and health
briefing before entering the area of potential or actual
exposure. These specially skilled persons, who have not
been a part of the emergency plan and do not meet the
required training hours, must be made aware of the
hazards they face and be provided all necessary protec-
tive clothing and equipment required for their tasks. If
respirators are to be worn, the specially skilled person
shall be trained in accordance with WAC 296-62-071
through 296—-62-07121 before proceeding into the haz-
ardous area to do their assigned job.

(3) Decontamination. Decontamination procedures
should be tailored to the specific hazards of the site and
will vary in complexity, and number of steps, depending
on the level of hazard and the employee's exposure to
the hazard. Decontamination procedures and PPE de-
contamination methods will vary depending upon the
specific substance, since one procedure or method will
not work for all substances. Evaluation of decontamina-
tion methods and procedures should be performed, as
necessary, to assure that employees are not exposed to
hazards by reusing PPE. References in WAC 29662
3190, Appendix D, may be used for guidance in estab-
lishing an effective decontamination program.

(4) Emergency response plans. States, along with des-
ignated districts within the states, will be developing or
have developed emergency response plans. These district
and state plans are to be utilized in the emergency re-
sponse plans called for in this standard. Each employer
needs to assure that its emergency response plan is com-
patible with the local plan. In addition, the chemical
manufacturers' association (CMA) is another helpful
resource in formulating an effective emergency response
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plan. Also the current Emergency Response Guidebook
from the United States Department of Transportation,
CMA's CHEMTREC and the Fire Service Emergency
Management Handbook should be used as resources.

NEW SECTION

WAC 296-62-3190 APPENDIX D-—REFER-
ENCES. The following references may be consulted for
further information on the subject of this notice:

(1) WISHA Guidelines for Superfund and Other
Hazardous Waste Site Activities, W.R.D. 84-13 as
amended, October 24, 1986.

(2) WISHA Hazardous Waste Activity Form, July
1986, WISHA Form F413-016-000.

(3) Hazardous Waste Inspections Reference Manual,
U.S. Department of Labor, Occupational Safety and
Health Administration, 1986.

(4) Memorandum of Understanding Among the Na-
tional Institute for Occupational Safety and Health, the
Occupational Safety and Health Administration, the
United States Coast Guard, and the United States Envi-
ronmental Protection Agency; Guidance for Worker
Protection During Hazardous Waste Site Investigations
and Clean—up and Hazardous Substance Emergencies;
December 18, 1980.

(5) National Priorities List, 1st Edition, October
1984; U.S. Environmental Protection Agency, Revised
periodically.

(6) The Decontamination of Response Personnel,
Field Standard Operating Procedures (F.S.O.P.) 7; U.S.
Environmental Protection Agency, Office of Emergency
and Remedial Response, Hazardous Response Support
Division, December 1984.

(7) Preparation of a Site Safety Plan, Field Standard
Operating Procedures (F.S.O.P.) 9; U.S. Environmental
Protection Agency, Office of Emergency and Remedial
Response, Hazardous Response Support Division, April
1985.

(8) Standard Operating Safety Guidelines; U.S. Envi-
ronmental Protection Agency, Office of Emergency and
Remedial Response, Hazardous Response Support Divi-
sion, Environmental Response Team; November 1984.

(9) Occupational Safety and Health Guidance Manu-
al for Hazardous Waste Site Activities, National Insti-
tute for Occupational Safety and Health (NIOSH), Oc-
cupational Safety and Health Administration (OSHA),
U.S. Coast Guard (USCG), and Environmental Protec-
tion Agency (EPA); October 1985.

(10) Protecting Health and Safety at Hazardous
Waste Sites: An Overview, U.S. Environmental Protec-
tion Agency, EPA/625/9-85/006; September 1985.

(11) Hazardous Waste Sites and Hazardous Sub-
stance Emergencies, NIOSH Worker Bulletin, U.S. De-
partment of Health and Human Services, Public Health
Service, Centers for Disease Control, National Institute
for Occupational Safety and Health; December 1982.

(12) Personal Protective Equipment for Hazardous
Materials Incidents: A Selection Guide; U.S. Depart-
ment of Health and Human Services, Public Health
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Service, Centers for Disease Control, National Institute
for Occupational Safety and Health; October 1984.

(13) Fire Service Emergency Management Handbook,
International Association of Fire Chiefs Foundation, 101
East Holly Avenue, Unit 10B, Sterling, VA 22170, Jan-
uary 1985.

(14) Emergency Response Guidebook, U.S. Depart-
ment of Transportation, Washington, D.C., 1983.

(15) Report to the Congress on Hazardous Materials
Training, Planning and Preparedness, Federal Emergen-
cy Management Agency, Washington, DC, July 1986.

(16) Workbook for Fire Command, Alan V. Brunacini
and J. David Beageron, National Fire Protection Asso-
ciation, Batterymarch Park, Quincy, MA 02269, 1985.

(17) Fire Command, Alan V. Brunacini, National
Fire Protection, Batterymarch Park, Quincy, MA 02269,
1985.

(18) Incident Command System, Fire Protection Pub-
lications, Oklahoma State University, Stillwater, OK
74078, 1983.

(19) Site Emergency Response Planning, Chemical
Manufacturers Association, Washington, DC 20037,
1986.

NEW SECTION

WAC 296-62-07523 BENZENE. (1) Scope and
application.

(a) This section applies to all occupational exposures
to benzene. Chemical Abstracts Service Registry No.
71-43-2, except as provided in (b) and (c) of this
subsection.

(b) This section does not apply to:

(i) The storage, transportation, distribution, dis-
pensing, sale or use of gasoline, motor fuels, or other
fuels containing benzene subsequent to its final discharge
from bulk wholesale storage facilities, except that opera-
tions where gasoline or motor fuels are dispensed for
more than four hours per day in an indoor location are
covered by this section.

(i) Loading and unloading operations at bulk whole-
sale storage facilities which use vapor control systems
for all loading and unloading operations, except for the
provisions of WAC 296-62-054 as incorporated into this
section and the emergency provisions of subsections (7)
and (9)(d) of this section.

(iii) The storage, transportation, distribution, or sale
of benzene or liquid mixtures containing more than 0.1
percent benzene in intact containers or in transportation
pipelines while sealed in such a manner as to contain
benzene vapors or liquid, except for the provisions of
WAC 296-62-054 as incorporated into this section and
the emergency provisions of subsections (7) and (9)(d)
of this section.

(iv) Containers and pipelines carrying mixtures with
less than 0.1 percent benzene and natural gas processing
plants processing gas with less than 0.1 percent benzene.

(v) Work operations where the only exposure to ben-
zene is from liquid mixtures containing 0.5 percent or
less of benzene by volume, or the vapors released from
such liquids until September 12, 1988; work operations
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where the only exposure to benzene is from liquid mix-
tures containing 0.3 percent or less of benzene by vol-
ume or the vapors released from such liquids from Sep-
tember 12, 1988, to September 12, 1989; and work op-
erations where the only exposure to benzene is from lig-
uid mixtures containing 0.1 percent or less of benzene by
volume or the vapors released from such liquids after
September 12, 1989; except that tire building machine
operators using solvents with more than 0.1 percent ben-
zene are covered by subsection (9) of this section.

(vi) Oil and gas drilling, production, and servicing
operations.

(vii) Coke oven batteries.

(c) The cleaning and repair of barges and tankers
which have contained benzene are excluded from sub-
section (6) of this section (Methods of compliance),
subsection (5)(a) of this section (General), and subsec-
tion (5)(f) of this section (Accuracy of monitoring). En-
gineering and work practice controls shall be used to
keep exposures below 10 ppm unless it is proven to be
not feasible.

(2) Definitions.

(a) "Action level" means an airborne concentration of
benzene of 0.5 ppm calculated as an 8-hour time-
weighted average.

(b) "Authorized person" means any person specifically
authorized by the employer whose duties require the
person to enter a regulated area, or any person entering
such an area as a designated representative of employees
for the purpose of exercising the right to observe moni-
toring and measuring procedures under subsection (5) of
this section, or any other person authorized by the
Washington Industrial Safety and Health Act
(WISHA) or regulations issued under WISHA.

(c) "Benzene" (C6H6) (CAS Registry No. 71-43-2)
means liquefied or gaseous benzene. It includes benzene
contained in liquid mixtures and the benzene vapors re-
leased by these liquids. It does not include trace amounts
of unreacted benzene contained in solid materials.

(d) "Bulk wholesale storage facility” means a bulk
terminal or bulk plant where fuel is stored prior to its
delivery to wholesale customers.

(e) "Container" means any barrel, bottle, can, cylin-
der, drum, reaction vessel, storage tank, or the like, but
does not include piping systems.

(f) "Day" means any part of a calendar day.

(g) "Director" means the director of the department
of labor and industries, or his/her designated
representative.

(h) "Emergency" means any occurrence such as, but
not limited to, equipment failure, rupture of containers,
or failure of control equipment which may or does result
in an unexpected significant release of benzene.

(i) "Employee exposure" means exposure to airborne
benzene which would occur if the employee were not us-
ing respiratory protective equipment.

(j) "Regulated area” means any area where airborne
concentrations of benzene exceed or can reasonably be
expected to exceed, the permissible exposure limits, ei-
ther the 8-hour time-weighted average exposure of 1
ppm or the short-term exposure limit of 5 ppm for fif-
teen minutes.
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(k) "Vapor control system" means any equipment
used for containing the total vapors displaced during the
loading of gasoline, motor fuel, or other fuel tank trucks
and the displacing of these vapors through a vapor pro-
cessing system or balancing the vapor with the storage
tank. This equipment also includes systems containing
the vapors displaced from the storage tank during the
unloading of the tank truck which balance the vapors
back to the tank truck.

(3) Permissible exposure limits (PELs).

(a) Time-weighted average limit (TWA). The em-
ployer shall assure that no employee is exposed to an
airborne concentration of benzene in excess of one part
of benzene per million parts of air (1 ppm) as an 8-hour
time—weighted average.

(b) Short—term exposure limit (STEL). The employer
shall assure that no employee is exposed to an airborne
concentration of benzene in excess of 5 ppm as averaged
over any fifteen minute period.

(4) Regulated areas.

(a) The employer shall establish a regulated area
wherever the airborne concentration of benzene exceeds
or can reasonably be expected to exceed the permissible
exposure limits, either the 8—hour time-weighted aver-
age exposure of 1 ppm or the short-term exposure limit
of 5 ppm for fifteen minutes.

(b) Access to regulated areas shall be limited to auth-
orized persons.

(c) Regulated areas shall be determined from the rest
of the workplace in any manner that minimizes the
number of employees exposed to benzene within the reg-
ulated area.

(5) Exposure monitoring.

(a) General.

(i) Determinations of employee exposure shall be
made from breathing zone air samples that are repre-
sentative of each employee's average exposure to air-
borne benzene. .

(ii) Representative 8-hour TWA employee exposures
shall be determined on the basis of one sample or
samples representing the full shift exposure for each job
classification in each work area.

(iii) Determinations of compliance with the STEL
shall be made from fifteen minute employee breathing
zone samples measured at operations where there is rea-
son to believe exposures are high, such as where tanks
are opened, filled, unloaded, or gauged; where containers
or process equipment are opened and where benzene is
used for cleaning or as a solvent in an uncontrolled situ-
ation. The employer may use objective data, such as
measurements from brief period measuring devices, to
determine where STEL monitoring is needed.

(iv) Except for initial monitoring as required under
(b) of this subsection, where the employer can document
that one shift will consistently have higher employee ex-
posures for an operation, the employer shall only be re-
quired to determine representative employee exposure
for that operation during the shift on which the highest
exposure is expected.

(b) Initial monitoring.

(i) Each employer who has a place of employment
covered under subsection (1)(a) of this section shall
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monitor each of these workplaces and work operations to
determine accurately the airborne concentrations of
benzene to which employees may be exposed.

(ii) The initial monitoring required under (b)(i) of
this subsection shall be completed by sixty days after the
effective date of this standard or within thirty days of
the introduction of benzene into the workplace. Where
the employer has monitored within one year prior to the
effective date of this standard and the monitoring satis-
fies all other requirements of this section, the employer
may rely on such earlier monitoring results to satisfy the
requirements of (b)(i) of this subsection.

(¢) Periodic monitoring and monitoring frequency.

(i) If the monitoring required by (b)(i) of this subsec-
tion reveals employee exposure at or above the action
level but at or below the TWA, the employer shall re-
peat such monitoring for each such employee at least
every year.

(ii) If the monitoring required by (b)(i) of this sub-
section reveals employee exposure above the TWA, the
employer shall repeat such monitoring for each such
employee at least every six months.

(iii) The employer may alter the monitoring schedule
from every six months to annually for any employee for
whom two consecutive measurements taken at least sev-
en days apart indicate that the employee exposure has
decreased to the TWA or below, but is at or above the
action level.

(iv) Monitoring for the STEL shall be repeated as
necessary to evaluate exposures of employees subject to
short term exposures.

(d) Termination of monitoring.

(i) If the initial monitoring required by (b)(i) of this
subsection reveals employee exposure to be below the
action level the employer may discontinue the monitor-
ing for that employee, except as otherwise required by
(e) of this subsection.

(ii) If the periodic monitoring required by (c) of this
subsection reveals that employee exposures, as indicated
by at least two consecutive measurements taken at least
seven days apart, are below the action level the employer
may discontinue the monitoring for that employee, ex-
cept as otherwise required by (e) of this subsection.

(e) Additional monitoring.

(i) The employer shall institute the exposure monitor-
ing required under (b) and (c) of this subsection when
there has been a change in the production, process, con-
trol equipment, personnel, or work practices which may
result in new or additional exposures to benzene, or
when the employer has any reason to suspect a change
which may result in new or additional exposures.

(ii) ‘Whenever spills, leaks, ruptures, or other break-
downs occur that may lead to employee exposure, the
employer shall monitor (using area or personal samp-
ling) after the cleanup of the spill or repair of the leak,
rupture or other breakdown to ensure that exposures
have returned to the level that existed prior to the
incident.

(f) Accuracy of monitoring. Monitoring shall be ac-
curate, to a confidence level of ninety—five percent, to
within plus or minus twenty-five percent for airborne
concentrations of benzene.
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(2) Employee notification of monitoring results.

(i) The employer shall, within fifteen working days
after the receipt of the results of any monitoring per-
formed under this standard, notify each employee of
these results in writing either individually or by posting
of results in an appropriate location that is accessible to
affected employees.

(ii) Whenever the PELs are exceeded, the written no-
tification required by (g)(i) of this subsection shall con-
tain the corrective action being taken by the employer to
reduce the employee exposure to or below the PEL, or
shall refer to a document available to the employee
which states the corrective actions to be taken.

(6) Methods of compliance.

(a) Engineering controls and work practices.

(i) The employer shall institute engineering controls
and work practices to reduce and maintain employee ex-
posure to benzene at or below the permissible exposure
limits, except to the extent that the employer can estab-
lish that these controls are not feasible or where the
provisions of (a)(iii) of this subsection or subsection
(7)(a) of this section apply.

(ii) Wherever the feasible engineering controls and
work practices which can be instituted are not sufficient
to reduce employee exposure to or below the PELs, the
employer shall use them to reduce employee exposure to
the lowest levels achievable by these controls and shall
supplement them by the use of respiratory protection
which complies with the requirements of subsection (7)
of this section.

(iii) Where the employer can document that benzene
is used in a workplace less than a total of thirty days per
year, the employer shall use engineering controls, work
practice controls or respiratory protection or any combi-
nation of these controls to reduce employee exposure to
benzene to or below the PELs, except that employers
shall use engineering and work practice controls, if fea-
sible, to reduce exposure to or below 10 ppm as an 8—
hour TWA.

(b) Compliance program.

(i) When any exposures are over the PEL, the em-
ployer shall establish and implement a written program
to reduce employee exposure to or below the PEL pri-
marily by means of engineering and work practice con-
trols, as required by (a) of this subsection.

(ii) The written program shall include a schedule for
development and implementation of the engineering and
work practice controls. These plans shall be reviewed
and revised as appropriate based on the most recent ex-
posure monitoring data, to reflect the current status of
the program.

(iii) Written compliance programs shall be furnished
upon request for examination and copying to the direc-
tor, affected employees, and designated employee
representatives.

(7) Respiratory protection.

(a) General. The employer shall provide respirators,
and assure that they are used, where required by this
section. Respirators shall be used in the following
circumstances:

(i) During the time period necessary to install or im-
plement feasible engineering and work practice controls;



Washington State Register, Issue 88-21

(ii) In work operations for which the employer estab-
lishes that compliance with either the TWA or STEL
through the use of engineering and work practice con-
trols is not feasible, such as some maintenance and re-
pair activities, vessel cleaning, or other operations where
engineering and work practice controls are infeasible be-
cause exposures are intermittent in nature and limited in
duration;

(iii) In work situations where feasible engineering and
work practice controls are not yet sufficient or are not
required under subsection (6)(a)(iii) of this section to
reduce exposure to or below the PELs; and

(iv) In emergencies.

(b) Respirator selection.

(i) Where respirators are required or allowed under
this section, the employer shall select and provide, at no
cost to the employee, the appropriate respirator as speci-
fied in Table 1 of this section, and shall assure that the
employee uses the respirator provided.

(ii) The employer shall select respirators from among
those jointly approved by the Mine Safety and Health
Administration and the National Institute for Occupa-
tional Safety and Health under the provisions of 30 CFR
Part 11. Negative pressure respirators shall have filter
elements approved by MSHA/NIOSH for organic va-
pors or benzene.

(iii) Any employee who cannot wear a negative pres-
sure respirator shall be given the option of wearing a
respirator with less breathing resistance such as a pow-
ered air—purifying respirator or supplied air respirator.

(c) Respirator program. The employer shall institute a
respiratory protection program in accordance with Part
E, Respiratory protection, WAC 296-62-071 through
296-62-07121.

(d) Respirator use.

(i) Where air—purifying respirators are used, the em-
ployer shall replace the air purifying element at the ex-
piration of service life or at the beginning of each shift
in which they will be used, whichever comes first.

(ii) If an air purifying element becomes available with
an end of useful life indicator for benzene approved by
MSHA /NIOSH, the element may be used until such
time as the indicator shows no further useful life.

(iii) The employer shall permit employees who wear
respirators to leave the regulated area to wash their fac-
es and respirator facepieces as necessary in order to pre-
vent skin irritation associated with respirator use or to
change the filter elements of air—purifying respirators
whenever they detect a change in breathing resistance or
chemical vapor breakthrough.

(e) Respirator fit testing.

(i) The employer shall perform, and certify the results
of, either quantitative or qualitative fit tests at the time
of initial fitting and at least annually thereafter for each
employee wearing a negative pressure respirator. The
test shall be used to select a respirator facepiece which
exhibits minimum leakage and provides the required
protection as prescribed in Table 1 of this section. The
employer shall provide and assure that the employee
wears a respirator demonstrated by the fit test to provide
the required protection.
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(i) The employer shall follow the test protocols out-
lined in Appendix E of this standard for whichever type
of fit testing the employer chooses.

TABLE 1. - RESPIRATORY PROTECTION FOR BENZENE

Airborne concentration of

‘benzene or condition of use Respirator type

(a) igss than or equai to (1) Half-mask air-purifying respirator with

ppm. organic vapor cartridge.
(b) Less than or equal to (1) Full facepiece respirator with organic
50 ppm. vapor cartridges.

(1) Full facegiece gas mask with chin style
canister.

(c) Less than or equal to (1) Full facepiece powered afr-purifying

100 ppm. respirator with organic vapor canister.l
(d) Less than or equal to (1) Supplied air respirator with full

1,000 ppm. facepiece in positive-pressure mode.

(e) Greater than 1,000 ppm (1) Self-contained breathing apparatus with
or unknown concentra-— full facepiece in positive-pressure mode.

tion.

(2) Full facepiece positive-pressure
supplied-air respirator with auxfliary
self-contained air supply.

(f) Escape....oevieevennnnn. (1) Any organic vapor gas mask; or

(&3

Any self-contained breathing apparatus
with full facepiece.

(g) Firefighting............ (1) Full facepiece self-contained breathing
apparatus in positive pressure mode.

1 Canisters must have a minimum service 1ife of four (4) hours when tested
at 150 ppm benzene, at a flow rate of 64 LPM, 25° C, and 85% relative
humidity for non-powered air purifying respirators. The flow rate shall be
115 LPM and 170 LPM respectively for tight fitting and loose fitting powered
air-purifying respirators.

(8) Protective clothing and equipment. Personal pro-
tective clothing and equipment shall be worn where ap-
propriate to prevent eye contact and limit dermal expo-
sure to liquid benzene. Protective clothing and equip-
ment shall be provided by the employer at no cost to the
employee and the employer shall assure its use where
appropriate. Eye and face protection shall met the re-
quirements of WAC 296-24-07801.

(9) Medical surveillance.

(a) General.

(i) The employer shall make available a medical sur-
veillance program for employees who are or may be ex-
posed to benzene at or above the action level thirty or
more days per year; for employees who are or may be
exposed to benzene at or above the PELs ten or more
days per year; for employees who have been exposed to
more than 10 ppm of benzene for thirty or more days in
a year prior to the effective date of the standard when
employed by their current employer; and for employees
involved in the tire building operations called tire build-
ing machine operators, who use solvents containing
greater than 0.1 percent benzene.

(ii) The employer shall assure that all medical exami-
nations and procedures are performed by or under the
supervision of a licensed physician and that all laborato-
ry tests are conducted by an accredited laboratory.

(iii) The employer shall assure that persons other than
licensed physicians who administer the pulmonary func-
tion testing required by this section shall complete a
training course in spirometry sponsored by an appropri-
ate governmental, academic, or professional institution.
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(iv) The employer shall assure that all examinations
and procedures are provided without cost to the employ-
ee and at a reasonable time and place.

(b) Initial examination.

(i) Within sixty days of the effective date of this stan-
dard, or before the time of initial assignment, the em-
ployer shall provide each employee covered by (a)(i) of
this subsection with a medical examination including the
following elements:

(A) A detailed occupational history which includes:

(I) Past work exposure to benzene or any other
hematological toxins;

(II) A family history of blood dyscrasias including
hematological neoplasms;

(ITI) A history of blood dyscrasias including genetic
hemoglobin abnormalities, bleeding abnormalities, ab-
normal function of formed blood elements;

(IV) A history of renal or liver dysfunction;

(V) A history of medicinal drugs routinely taken;

(VI) A history of previous exposure to ionizing radia-
tion; and

(VII) Exposure to marrow toxins outside of the cur-
rent work situation.

(B) A complete physical examination.

(C) Laboratory tests. A complete blood count includ-
ing a leukocyte count with differential, a quantitative
thrombocyte count, hematocrit, hemoglobin, erythrocyte
count and erythrocyte indices (MCV, MCH, MCHC).
The results of these tests shall be reviewed by the exam-
ining physician.

(D) Additional tests as necessary in the opinion of the
examining physician, based on alterations to the compo-
nents of the blood or other signs which may be related to
benzene exposure.

(E) For all workers required to wear respirators for at
least thirty days a year, the physical examination shall
pay special attention to the cardiopulmonary system and
shall include a pulmonary function test.

(i1) No initial medical examination is required to sat-
isfy the requirements of (b)(i) of this subsection if ade-
quate records show that the employee has been exam-
ined in accordance with the procedures of (b)(i) of this
subsection within the twelve months prior to the effective
date of this standard.

(c) Periodic examinations.

(i) The employer shall provide each employee covered
under (a)(i) of this subsection with a medical examina-
tion annually following the previous examination. These
periodic examinations shall include at least the following
elements:

(A) A brief history regarding any new exposure to
potential marrow toxins, changes in medicinal drug use,
and the appearance of physical signs relating to blood
disorders;

(B) A complete blood count including a leukocyte
count with differential, quantitative thrombocyte count,
hemoglobin, hematocrit, erythrocyte count and erythro-
cyte indices (MCV, MCH, MCHC); and

(C) Appropriate additional tests as necessary, in the
opinion of the examining physician, in consequence of
alterations in the components of the blood or other signs
which may be related to benzene exposure.
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(ii) Where the employee develops signs and symptoms
commonly associated with toxic exposure to benzene, the
employer shall provide the employee with an additional
medical examination which shall include those elements
considered appropriate by the examining physician.

(iii) For persons required to use respirators for at least
thirty days a year, a pulmonary function test shall be
performed every three years. A specific evaluation of the
cardiopulmonary system shall be made at the time of the
pulmonary function test.

(d) Emergency examinations.

(i) In addition to the surveillance required by (a)(i) of
this subsection, if an employee is exposed to benzene in
an emergency situation, the employer shall have the em-
ployee provide a urine sample at the end of the
employee's shift and have a urinary phenol test per-
formed on the sample within seventy—two hours. The
urine specific gravity shall be corrected to 1.024.

(ii) If the result of the urinary phenol test is below 75
mg phenol/L of urine, no further testing is required.

(iii) If the result of the urinary phenol test is equal to
or greater than 75 mg phenol/L of urine, the employer
shall provide the employee with a complete blood count
including an erythrocyte count, leukocyte count with
differential and thrombocyte count at monthly intervals
for a duration of three months following the emergency
exposure.

(iv) If any of the conditions specified in (e)(i) of this
subsection exists, then the further requirements of (e) of
this subsection shall be met and the employer shall, in
addition, provide the employees with periodic examina-
tions if directed by the physician.

(e) Additional examinations and referrals.

. (i) Where the results of the complete blood count re-
quired for the initial and periodic examinations indicate
any of the following abnormal conditions exist, then the
blood count shall be repeated within two weeks.

(A) The hemoglobin level or the hematocrit falls be-
low the normal limit (outside the ninety—five percent
confidence interval (C.1.)) as determined by the labora-
tory for the particular geographic area and/or these in-
dices show a persistent downward trend from the indi-
vidual's preexposure norms; provided these findings can-
not be explained by other medical reasons.

(B) The thrombocyte (platelet) count varies more
than twenty percent below the employee's most recent
values or falls outside the normal limit (ninety—five per-
cent C.1.) as determined by the laboratory.

(C) The leukocyte count is below 4,000 per mm3 or
there is an abnormal differential count.

(ii) If the abnormality persists, the examining physi-
cian shall refer the employee to a hematologist or an in-
ternist for further evaluation unless the physician has
good reason to believe such referral is unnecessary. (See
Appendix C for examples of -conditions where a referral
may be unnecessary.)

(iii) The employer shall provide' the hematologist or
internist with the information required to be provided to
the physician under this subsection and the medical
record required to be maintained by subsection
(11)(b)(ii) of this section.
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(iv) The hematologist's or internist's evaluation shall
include a determination as to the need for additional
tests, and the employer shall assure that these tests are
provided.

() Information provided to the physician. The em-
ployer shall provide the following information to the ex-
amining physician:

(i) A copy of this regulation and its appendices;

(i1) A description of the affected employee's duties as
they relate to the employee's exposure;

(iii) The employee's actual or representative exposure
level;

(iv) A description of any personal protective equip-
ment used or to be used; and

(v) Information from previous employment-related
medical examinations of the affected employee which is
not otherwise available to the examining physician.

(g) Physician's written opinions.

(i) For each examination under this section, the em-
ployer shall obtain and provide the employee with a copy
of the examining physician's written opinion within fif-
teen days of the examination. The written opinion shall
be limited to the following information:

(A) The occupationally pertinent results of the medi-
cal examination and tests;

(B) The physician's opinion concerning whether the
employee has any detected medical conditions which
would place the employee's health at greater than nor-
mal risk of material impairment from exposure to
benzene;

(C) The physician's recommended limitations upon
the employee's exposure to benzene or upon the
employee's use of protective clothing or equipment and
respirators.

(D) A statement that the employee has been informed
by the physician of the results of the medical examina-
tion and any medical conditions resulting from benzene
exposure which require further explanation or treatment.

(ii) The written opinion obtained by the employer
shall not reveal specific records, findings, and diagnoses
that have no bearing on the employee's ability to work in
a benzene—exposed workplace.

(h) Medical removal plan. .

(i) When a physician makes a referral to a hematolo-
gist/internist as required under (e)(ii) of this subsection,
the employee shall be removed from areas where expos-
ures may exceed the action level until such time as the
physician makes a determination under (h)(ii) of this
subsection.

(ii) Following the examination and evaluation by the
hematologist/internist, a decision to remove an employee
from areas where benzene exposure is above the action
level or to allow the employee to return to areas where
benzene exposure is above the action level shall be made
by the physician in consultation with the hematologist/
internist. This decision shall be communicated in writing
to the employer and employee. In the case of removal,
the physician shall state the required probable duration
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of removal from occupational exposure to benzene above
the action level and the requirements for future medical
examinations to review the decision.

(iii) For any employee who is removed pursuant to
(h)(ii) of this subsection, the employer shall provide a
follow—up examination. The physician, in consultation
with the hematologist/internist, shall make a decision
within six months of the date the employee was removed
as to whether the employee shall be returned to the usu-
al job or whether the employee should be removed
permanently.

(iv) Whenever an employee is temporarily removed
from benzene exposure pursuant to (h)(i) or (ii) of this
subsection, the employer shall transfer the employee to a
comparable job for which the employee is qualified (or
can be trained for in a short period) and where benzene
exposures are as low as possible, but in no event higher
than the action level. The employer shall maintain the
employee's current wage rate, seniority, and other bene-
fits. If there is no such job available, the employer shall
provide medical removal protection benefits until such a
job becomes available or for six months, whichever
comes first.

(v) Whenever an employee is removed permanently
from benzene exposure based on a physician's recom-
mendation pursuant to (h)(iii) of this subsection, the
employee shall be given the opportunity to transfer to
another position which is available or later becomes
available for which the employee is qualified (or can be
trained for in a short period) and where benzene expos-
ures are as low as possible but in no event higher than
the action level. The employer shall assure that such
employee suffers no reduction in current wage rate, sen-
iority, or other benefits as a result of the transfer.

(i) Medical removal protection benefits.

(i) The employer shall provide to an employee six
months of medical removal protection benefits immedi-
ately following each occasion an employee is removed
from exposure to benzene because of hematological find-
ings pursuant to (h)(i) and (ii) of this subsection, unless
the employee has been transferred to a comparable job
where benzene exposures are below the action level.

(ii) For the purposes of this section, the requirement
that an employer provide medical removal protection
benefits means that the employer shall maintain the cur-
rent wage rate, seniority, and other benefits of an em-
ployee as though the employee had not been removed.

(iii) The employer's obligation to provide medical re-
moval protection benefits to a removed employee shall be
reduced to the extent that the employee receives com-
pensation for earnings lost during the period of removal
either from a publicly or employer—funded compensation
program, or from employment with another employer
made possible by virtue of the employee's removal.

(10) Communication of benzene hazards
employees.

(a) Signs and labels.

to
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(i) The employer shall post signs at entrances to reg-
ulated areas. The signs shall bear the following legend:

DANGER
BENZENE
CANCER HAZARD
FLAMMABLE—NO SMOKING
AUTHORIZED PERSONNEL ONLY
RESPIRATOR REQUIRED

(ii) The employer shall ensure that labels or other ap-
propriate forms of warning are provided for containers
of benzene within the workplace. There is no require-
ment to label pipes. The labels shall comply with the re-
quirements of WAC 296—62-05411 and in addition shall
include the following legend:

DANGER
CONTAINS BENZENE
CANCER HAZARD

(b) Material safety data sheets.

(i) Employers shall obtain or develop, and shall pro-
vide access to their employees, to a material safety data
sheet (MSDS) which addresses benzene and complies
with WAC 296-62-054.

(ii) Employers who are manufacturers or importers
shall:

(A) Comply with subsection (1) of this section; and

(B) Comply with the requirement in WISHA's hazard
communication standard, WAC 296-62-054 (Hazard
communication purpose), that they deliver to down-
stream employers an MSDS which addresses benzene.

(c) Information and training.

(i) The employer shall provide employees with infor-
mation and training at the time of their initial assign-
ment to a work area where benzene is present. If expos-
ures are above the action level, employees shall be pro-
vided with information and training at least annually
thereafter.

(ii) The training program shall be in accordance with
the requirements of WAC 296-62-05415 (1) and (2),
and shall include specific information on benzene for
each category of information included in that section.

(iii) In addition to the information- required under
WAC 296—-62-054, the employer shall:

(A) Provide employees with an explanation of the
contents of this section, including Appendices A and B,
and indicate to them where the standard is available;
and

(B) Describe the medical surveillance program re-
quired under subsection (9) of this section, and explain
the information contained in Appendix C.

(11) Recordkeeping.

(a) Exposure measurements.

(i) The employer shall establish and maintain an ac-
curate record of all measurements required by subsec-
tion (5) of this section, in accordance with WAC 296~
62-052.

(ii) This record shall include:

(A) The dates, number, duration, and results of each
of the samples taken, including a description of the pro-
cedure used to determine representative employee
exposures;
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(B) A description of the sampling and analytical
methods used;

(C) A description of the type of respiratory protective
devices worn, if any; and

(D) The name, Social Security number, job classifica-
tion, and exposure levels of the employee monitored and
all other employees whose exposure the measurement is
intended to represent.

(iii) The employer shall maintain this record for at
least the duration of employment plus thirty years, in
accordance with Part B, Access to records, WAC 296-
62-052 through 296-62-05223.

(b) Medical surveillance.

(i) The employer shall establish and maintain an ac-
curate record for each employee subject to medical sur-
veillance required by subsection (9). of this section, in
accordance with WAC 296-62-052.

(ii) This record shall include:

(A) The name and Social Security number of the
employee;

(B) The employer's copy of the physician's written
opinion on the initial, periodic, and special examinations,
including results of medical examinations and all tests,
opinions, and recommendations;

(C) Any employee medical complaints related to ex-
posure to benzene;

(D) A copy of the information provided to the physi-
cian as required by subsection (9)(f)(ii) through (v) of
this section; and

(E) A copy of the employee's medical and work histo-
ry related to exposure to benzene or any other
hematologic toxins.

(iii) The employer shall maintain this record for at
least the duration of employment plus thirty years, in
accordance with Part B, Access to records, WAC 296-
62-052 through 296—62-05223.

(c) Availability.

(i) The employer shall assure that all records required
to be maintained by this section shall be made available
upon request to the director for examination and
copying.

(ii)) Employee exposure monitoring records required
by this subsection shall be provided upon request for ex-
amination and copying to employees, employee repre-
sentatives, and the director in accordance with WAC
296—62-05201 through 296-62-05209 and 296-62-
05213 through 296-62-05217.

(iii) Employee medical records required by this sub-
section shall be provided upon request for examination
and copying, to the subject employee, to anyone having
the specific written consent of the subject employee, and
to the director in accordance with WAC 296-62-052.

(d) Transfer of records.

(i) The employer shall comply with the requirements
involving transfer of records set forth in WAC 296-62—
05205.

(ii) If the employer ceases to do business and there is
no successor employer to receive and retain the records
for the prescribed period, the employer shall notify the
director, at least three months prior to disposal, and
transmit them to the director if required by the director
within that period.
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(12) Observation of monitoring.

(a) Employee observation. The employer shall provide

affected employees, or their designated representatives,
an opportunity to observe the measuring or monitoring
of employee exposure to benzene conducted pursuant to
subsection (5) of this section.
. (b) Observation procedures. When observation of the
measuring or monitoring of employee exposure to ben-
zene requires entry into areas where the use of protective
clothing and equipment or respirators is required, the
employer shall provide the observer with personal pro-
tective clothing and equipment or respirators required to
be worn by employees working in the area, assure the
use of such clothing and equipment or respirators, and
require the observer to comply with all other applicable
safety and health procedures.

(13) Dates.

(a) Engineering and work practice controls required
by subsection (6)(a) of this section shall be implemented
no later than December 10, 1989.

(b) Coke and coal chemical operations may comply
with (b)(ii) of this subsection or alternately include
within the compliance program required by subsection
(6)(b) of this section, a requirement to phase in engi-
neering controls as equipment is repaired and replaced.
For coke and coal chemical operations choosing the lat-
ter alternative, compliance with the engineering controls
requirements of subsection (6)(a) of this section shall be
achieved no later than December 10, 1992. Substantial
compliance with the engineering control requirements
shall be achieved no later than December 10, 1990.

(14) Appendices. The information contained in WAC
296-62-07525, Appendices A, B, C, and D is not in-
tended, by itself, to create any additional obligations not
otherwise imposed or to detract from any existing obli-
gations. The protocols on respiratory fit testing in Ap-
pendix E are mandatory.

NEW SECTION

WAC 296-62-07525 APPENDIX A SUB-
STANCE SAFETY DATA SHEET—BENZENE. (1)
Substance identification.

(a) Substance: Benzene.

(b) Permissible exposure: Except as to the use of gas-
oline, motor fuels, and other fuels subsequent to dis-
charge from bulk terminals and other exemptions speci-
fied in WAC 296-62-07523 (1)(b):

(i) Airborne: The maximum time—weighted average
(TWA) exposure limit is one part of benzene vapor per
million parts of air (1 ppm) for an eight-hour workday
and the maximum short-term exposure limit (STEL) is
5 ppm for any fifteen—minute period.

(ii) Dermal: Eye contact shall be prevented and skin
contact with liquid benzene shall be limited.

(c) Appearance and odor: Benzene is a clear, colorless
liquid with a pleasant, sweet odor. The odor of benzene
does not provide adequate warning of its hazard.

(2) Health hazard data.

(a) Ways in which benzene affects your health. Ben-
zene can affect your health if you inhale it, or if it comes
in contact with your skin or eyes. Benzene is also harm-
ful if you happen to swallow it.
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(b) Effects of overexposure.

(i) Short-term (acute) overexposure: If you are
overexposed to high concentrations of benzene, well
above the levels where its odor is first recognizable, you
may feel breathless, irritable, euphoric, or giddy; you
may experience irritation in eyes, nose, and respiratory
tract. You may develop a headache, feel dizzy, nause-
ated, or intoxicated. Severe exposures may lead to con-
vulsions and loss of consciousness.

(ii) Long—term (chronic) exposure. Repeated or pro-
longed exposure to benzene, even at relatively low con-
centrations, may result in various blood disorders, rang-
ing from anemia to leukemia, an irreversible, fatal dis-
ease. Many blood disorders associated with benzene ex-
posure may occur without symptoms.

(3) Protective clothing and equipment.

(a) Respirators. Respirators are required for those op-
erations in which engineering controls or work practice
controls are not feasible to reduce exposure to the per-
missible level. However, where employers can document
that benzene is present in the workplace less than thirty
days a year, respirators may be used in lieu of engineer-
ing controls. If respirators are worn, they must have
joint Mine Safety and Health Administration and the
National Institute for Occupational Safety and Health
(NIOSH) seal of approval, and cartridge or canisters
must be replaced before the end of their service life, or
the end of the shift, whichever occurs first. If you expe-
rience difficulty breathing while wearing a respirator,
you may request a positive pressure respirator from your
employer. You must be thoroughly trained to use the
assigned respirator, and the training will be provided by
your employer.

(b) Protective clothing. You must wear appropriate
protective clothing (such as boots, gloves, sleeves,
aprons, etc.,) over any parts of your body that could be
exposed to liquid benzene.

(c) Eye and face protection. You must wear splash—
proof safety goggles if it is possible that benzene may
get into your eyes. In addition, you must wear a face
shield if your face could be splashed with benzene liquid.

(4) Emergency and first aid procedures.

(a) Eye and face exposure. If benzene is splashed in
your eyes, wash it out immediately with large amounts
of water. If irritation persists or vision appears to be af-
fected see a doctor as soon as possible.

(b) Skin exposure. If benzene is spilled on your cloth-
ing or skin, remove the contaminated clothing and wash
the exposed skin with large amounts of water and soap
immediately. Wash contaminated clothing before you
wear it again.

(c) Breathing. If you or any other person breathes in
large amounts of benzene, get the exposed person to
fresh air at once. Apply artificial respiration if breathing
has stopped. Call for medical assistance or a doctor as
soon as possible. Never enter any vessel or confined
space where the benzene concentration might be high
without proper safety equipment and at least one other
person present who will stay outside. A life line should
be used.
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(d) Swallowing. If benzene has been swallowed and

the patient is conscious, do not induce vomiting. Call for
medical assistance or a doctor immediately.

(5) Medical requirements. If you are exposed to ben-
zene at a concentration at or above 0.5 ppm as an 8-
hour time—weighted average, or have been exposed at or
above 10 ppm in the past while employed by your cur-
rent employer, your employer is required to provide a
medical examination and history and laboratory tests
within sixty days of the effective date of this standard
and annually thereafter. These tests shall be provided
without cost to you. In addition, if you are accidentally
exposed to benzene (either by ingestion, inhalation, or
skin/eye contact) under emergency conditions known or
suspected to constitute toxic exposure to benzene, your
employer is required to make special laboratory tests
available to you.

(6) Observation of monitoring. Your employer is re-
quired to perform measurements that are representative
of your exposure to benzene and you or your designated
representative are entitled to observe the monitoring
procedure. You are entitled to observe the steps taken in
the measurement procedure, and to record the results
obtained. When the monitoring procedure is taking place
in an area where respirators or personal protective
clothing and equipment are required to be worn, you or
your representative must also be provided with, and
must wear the protective clothing and equipment.

(7) Access to records. You or your representative are
entitled to see the records of measurements of your ex-
posure to benzene upon written request to your employ-
er. Your medical examination records can be furnished
to yourself, your physician, or designated representative
upon request by you to your employer.

(8) Precautions for safe use, handling, and storage.
Benzene liquid is highly flammable. It should be stored
in tightly closed containers in a cool, well ventilated
area. Benzene vapor may form explosive mixtures in air.
All sources of ignition must be controlled. Use non-
sparking tools when opening or closing benzene contain-
ers. Fire extinguishers, where provided, must be readily
available. Know where they are located and how to op-
erate them. Smoking is prohibited in areas where ben-
zene is used or stored. Ask your supervisor where ben-
zene is used in your area and for additional plant safety
rules.

NEW SECTION

WAC 296-62-07527 APPENDIX B SUB-
STANCE TECHNICAL GUIDELINES—BENZENE.
(1) Physical and chemical data.

(a) Substance identification.

(i) Synonyms: Benzol, benzole, coal naphtha,
cyclohexatriene, phene, phenyl hydride, pyrobenzol.
(Benzin, petroleum benzin and Benzine do not contain
benzene.)

(ii) Formula: C6H6 (CAS Registry Number: 71-43—

2).
(b) Physical data.

(i) Boiling point (760 mm Hg); 80.1 C (176 F).
(ii) Specific gravity (water=1): 0.879.
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(iii) Vapor density (air=1): 2.7.

(iv) Melting point: 5.5 C (42 F).

(v) Vapor pressure at 20 C (68 F): 75 mm Hg.

(vi) Solubility in water: .06%.

(vii) Evaporation rate (ether=1): 2.8.

(viii) Appearance and odor: Clear, colorless liquid
with a distinctive sweet odor.

(2) Fire, explosion, and reactivity hazard data.

(a) Fire.

(i) Flash point (closed cup): -11 C (12 F).

(ii) Autoignition temperature: 580 C (1076 F).

(iii) Flammable limits in Air. % by volume: Lower:
1.3%, Upper: 7.5%.

(iv) Extinguishing media: Carbon dioxide, dry chemi-
cal, or foam.

(v) Special fire—fighting procedures: Do not use solid
stream of water, since stream will scatter and spread
fire. Fine water spray can be used to keep fire—exposed
containers cool.

(vi) Unusual fire and explosion hazards: Benzene is a
flammable liquid. Its vapors can form explosive mix-
tures. All ignition sources must be controlled when ben-
zene is used, handled, or stored. Where liquid or vapor
may be released, such areas shall be considered as haz-
ardous locations. Benzene vapors are heavier than air;
thus the vapors may travel along the ground and be ig-
nited by open flames or sparks at locations remote from
the site at which benzene is handled.

(vii) Benzene is classified as a 1 B flammable liquid
for the purpose of conforming to the requirements of
WAC 296-24-330. A concentration exceeding 3,250
ppm is considered a potential fire explosion hazard. Lo-
cations where benzene may be present in quantities suf-
ficient to produce explosive or ignitable mixtures are
considered Class I Group D for the purposes of con-
forming to the requirements of WAC 296-24-95613.

(b) Reactivity.

(i) Conditions contributing to instability: Heat.

(ii) Incompatibility: Heat and oxidizing materials.

(iii) Hazardous decomposition products: Toxic gases
and vapors (such as carbon monoxide).

(3) Spill and leak procedures.

(a) Steps to be taken if the material is released or
spilled. As much benzene as possible should be absorbed
with suitable materials, such as dry sand or earth; ben-
zine remaining must be flushed with large amounts of
water. Do not flush benzene into a confined space, such
as a sewer, because of explosion danger. Remove all ig-
nition sources. Ventilate enclosed places.

(b) Waste disposal method. Disposal methods must
conform to other jurisdictional regulations. If allowed,
benzene may be disposed of:

(i) By absorbing it in dry sand or earth and disposing
in a sanitary landfill;

(ii) If small quantities, by removing it to a safe loca-
tion from buildings or other combustible sources, pour-
ing it in dry sand or earth and cautiously igniting it; and

(iii) If large quantities, by atomizing it in a suitable
combustion chamber.

(4) Miscellaneous precautions.

(a) High exposure to benzene can occur when trans-
ferring the liquid from one container to another. Such
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operations should be well ventilated and good work
practices must be established to avoid spills.

(b) Use nonsparking tools to open benzene containers
which are effectively grounded and bonded prior to
opening and pouring.

(c) Employers must advise employees of all plant ar-
eas and operations where exposure to benzene could oc-
cur. Common operations in which high exposures to
benzene may be encountered are: The primary produc-
tion and utilization of benzene, and transfer of benzene.

NEW SECTION

WAC 296-62-07529 APPENDIX C MEDICAL
SURVEILLANCE GUIDELINES FOR BENZENE.
(1) Route of entry.

Inhalation; skin absorption.

(2) Toxicology. Benzene is primarily an inhalation
hazard. Systemic absorption may cause depression of the
hematopoietic system, pancytopenia, aplastic anemia,
and leukemia. Inhalation of high concentrations can af-
fect central nervous system function. Aspiration of small
amounts of liquid benzene immediately causes pulmo-
nary edema and hemorrhage of pulmonary tissue. There
is some absorption through the skin. Absorption may be
more rapid in the case of abraded skin, and benzene may
be more readily absorbed if it is present in a mixture or
as a contaminant in solvents which are readily absorbed.
The defatting action of benzene may produce primary
irritation due to repeated or prolonged contact with the
skin. High concentrations are irritating to the eyes and
the mucous membranes of the nose, and respiratory
tract.

(3) Signs and symptoms. Direct skin contact with
benzene may cause erythema. Repeated or prolonged
contact may result in drying, scaling dermatitis, or de-
velopment of secondary skin infections. In addition,
there is benzene absorption through the skin. Local ef-
fects of benzene vapor or liquid on the eye are slight.
Only at very high concentrations is there any smarting
sensation in the eye. Inhalation of high concentrations of
benzene may have an initial stimulatory effect on the
central nervous system characterized by exhilaration,
nervous excitation, and/or giddiness, followed by a peri-
od of depression, drowsiness, or fatigue. A sensation of
tightness in the chest accompanied by breathlessness
may occur and ultimately the victim may lose con-
sciousness. Tremors, convulsions, and death may follow
from respiratory paralysis or circulatory collapse in a
few minutes to several hours following severe exposures.

The detrimental effect on the blood—forming system of
prolonged exposure to small quantities of benzene vapor
is of extreme importance. The hematopoietic system is
the chief target for benzene's toxic effects which are
manifested by alterations in the levels of formed ele-
ments in the peripheral blood. These effects have oc-
curred at concentrations of benzene which may not
cause irritation of mucous membranes, or any unpleas-
ant sensory effects. Early signs and symptoms of benzene
morbidity are varied, often not readily noticed and non-
specific. Subjective complaints of headache, dizziness,
and loss of appetite may precede or follow clinical signs.
Rapid pulse and low blood pressure, in addition to a
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physical appearance of anemia, may accompany a sub-
jective complaint of shortness of breath and excessive
tiredness. Bleeding from the nose, gums, or mucous
membranes, and the development of purpuric spots
(small bruises) may occur as the condition progresses.
Clinical evidence of Ileukopenia, anemia, and
thrombocytopenia, singly or in combination, has been
frequently reported among the first signs.

Bone marrow may appear normal, aplastic, or hyper-
plastic, and may not, in all situations, correlate with pe-
ripheral blood forming tissues. Because of variations in
the susceptibility to benzene morbidity, there is no "typ-
ical” blood picture. The onset of effects of prolonged
benzene exposure may be delayed for many months or
years after the actual exposure has ceased and identifi-
cation or correlation with benzene exposure must be
sought out in the occupational history.

(4) Treatment of acute toxic effects. Remove from
exposure immediately. Make sure you are adequately
protected and do not risk being overcome by fumes. Give
oxygen or artificial resuscitation if indicated. Flush eyes,
wash skin if contaminated and remove all contaminated
clothing. Symptoms of intoxication may persist following
severe exposures. Recovery from mild exposures is usu-
ally rapid and complete.

(5) Surveillance and preventive considerations.

(a) General. The principal effects of benzene exposure
which form the basis for this regulation are pathological
changes in the hematopoietic system, reflected by
changes in the peripheral blood and manifesting clinic-
ally as pancytopenia, aplastic anemia, and leukemia.
Consequently, the medical surveillance program is de-
signed to observe, on a regular basis, blood indices for
early signs of these effects, and although early signs of
leukemia are not usually available, emerging diagnostic
technology and innovative regimes make consistent sur-
veillance for leukemia, as well as other hematopoietic
effects, essential.

Initial examinations are to be provided within sixty
days of the effective date of this standard, or at the time
of initial assignment, and periodic examinations annually
thereafter.

There are special provisions for medical tests in the
event of hematologic abnormalities or for emergency
situations.

The blood values which require referral to a hematol-
ogist or internist are noted in (b)(i) of this subsection.
The standard specifies that blood abnormalities that
persist must be referred "unless the physician has good
reason to believe such referral is unnecessary” ((b)(i) of
this subsection). Examples of conditions that could make
a referral unnecessary despite abnormal blood limits are
iron or folate deficiency, menorrhagia, or blood loss due
to some unrelated medical abnormality.

Symptoms and signs of benzene toxicity can be non-
specific. Only a detailed history and appropriate investi-
gative procedure will enable a physician to rule out or
confirm conditions that place the employee at increased
risk. To assist the examining physician with regard to
which laboratory tests are necessary and when to refer
an employee to the specialist, OSHA has established the
following guidelines.
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(b) Hematology guidelines. A minimum battery of
tests is to be performed by strictly standardized
methods.

(i) Red cell, white cell, platelet counts, white blood
cell differential, hematocrit and red cell indices must be
performed by an accredited laboratory. The normal
ranges for the red cell and white cell counts are influ-
enced by altitude, race, and sex, and therefore should be
determined by the accredited laboratory in the specific
area where the tests are performed.

Either a decline from an absolute normal or an indi-
vidual's baseline to a subnormal value or a rise to a su-
pra—normal value, are indicative of potential toxicity,
particularly if all blood parameters decline. The normal
total white blood count is approximately 7,200/mm3
plus or minus 3,000. For cigarette smokers the white
count may be higher and the upper range may be 2,000
cells higher than normal for the laboratory. In addition,
infection, allergies and some drugs may raise the white
cell count. The normal platelet count is approximately
250,000 with a range of 140,000 to 400,000. Counts
outside this range should be regarded as possible evi-
dence of benzene toxicity.

Certain abnormalities found through routine screening
are of greater significance in the benzene—exposed work-
er and require prompt consultation with a specialist,
namely:

(A) Thrombocytopenia.

(B) A trend of decreasing white cell, red cell, or
platelet indices in an individual over time is more worri-
some than an isolated abnormal finding at one test time.
The importance of trend highlights the need to compare
an individual's test results to baseline and/or previous
periodic tests.

(C) A constellation or pattern of abnormalities in the
different blood indices is of more significance than a sin-
gle abnormality. A low white count not associated with
any abnormalities in other cell indices may be a normal
statistical variation, whereas if the low white count is
accompanied by decreases in the platelet and/or red cell
indices, such a pattern is more likely to be associated
with benzene toxicity and merits thorough investigation.

Anemia, leukopenia, macrocytosis or an abnormal
differential white blood cell count should alert the phy-
sician to further investigate and/or refer the patient if
repeat tests confirm the abnormalities. If routine screen-
ing detects an abnormality, follow—up tests which may
be helpful in establishing the etiology of the abnormality
are the peripheral blood smear and the reticulocyte
count.

The extreme range of normal for reticulocytes is 0.4
to 2.5 percent of the red cells, the usual range being 0.5
to 1.2 percent of the red cells, but the typical value is in
the range of 0.8 to 1.0 percent. A decline in reticulocytes
to levels of less than 0.4 percent. is to be regarded as
possible evidence (unless another specific cause is found)
of benzene toxicity requiring accelerated surveillance.
An increase in reticulocyte levels to about 2.5 percent
may also be consistent with (but is not as characteristic
of) benzene toxicity.
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(ii) An important diagnostic test is a careful exami-
nation of the peripheral blood smear. As with reticulo-
cyte count the smear should be with fresh uncoagulated
blood obtained from a needle tip following venipuncture
or from a drop of earlobe blood (capillary blood). If
necessary, the smear may, under certain limited condi-
tions, be made from a blood sample anticoagulated with
EDTA (but never with oxalate or heparin). When the
smear is to be prepared from a specimen of venous blood
which has been collected by a commercial Vacutainer
type tube containing neutral EDTA, the smear should be
made as soon as possible after the venesection. A delay
of up to twelve hours is permissible between the drawing
of the blood specimen into EDTA and the preparation of
the smear if the blood is stored at refrigerator (not
freezing) temperature.

(iii) The minimum mandatory observations to be
made from the smear are:

(A) The differential white blood cell count;

(B) Description of abnormalities in the appearance of
red cells; and

(C) Description of any abnormalities in the platelets.

(D) A careful search must be made throughout of ev-
ery blood smear for immature white cells such as band
forms (in more than normal proportion, i.e., over ten
percent of the total differential count), any number of
metamyelocytes, myelocytes, or myeloblasts. Any nucle-
ate or multinucleated red blood cells should be reported.
Large "giant" platelets or fragments of megakaryocytes
must be recognized.

An increase in the proportion of band forms among
the neutrophilic granulocytes is an abnormality deserv-
ing special mention, for it may represent a change which
should be considered as an early warning of benzene
toxicity in the absence of other causative factors (most
commonly infection). Likewise, the appearance of
metamyelocytes, in the absence of another probable
cause, is to be considered a possible indication of ben-
zene—induced toxicity.

An upward trend in the number of basophils, which
normally do not exceed about 2.0 percent of the total
white cells, is to be regarded as possible evidence of
benzene toxicity. A rise in the eosinophil count is less
specific but also may be suspicious of toxicity if it rises
above 6.0 percent of the total white count.

The normal range of monocytes is from 2.0 to 8.0
percent of the total white count with an average of about
5.0 percent. About twenty percent of individuals report-
ed to have mild but persisting abnormalities caused by
exposure to benzene show a persistent monocytosis. The
findings of a monocyte count which persists at more than
ten to twelve percent of the normal white cell count
(when the total count is normal) or persistence of an
absolute monocyte count in excess of 800/mm3 should
be regarded as a possible sign of benzene-induced
toxicity.

A less frequent but more serious indication of benzene
toxicity is the finding in the peripheral blood of the so—
called "pseudo” (or acquired) Pelger—-Huet anomaly. In
this anomaly many, or sometimes the majority, of the
neutrophilic granulocytes possess two round nuclear seg-
ments—less often one or three round segments—rather
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than three normally elongated segments. When this
anomaly is not hereditary, it is often but not invariably
predictive of subsequent leukemia. However, only about
two percent of patients who ultimately develop acute
myelogenous leukemia show the acquired Pelger—Huet
anomaly. Other tests that can be administered to inves-
tigate blood abnormalities are discussed below; however,
such procedures should be undertaken by the
hematologist.

An uncommon sign, which cannot be detected from
the smear, but can be elicited by a "sucrose water test”
of peripheral blood, is transient paroxysmal nocturnal
hemoglobinuria (PNH), which may first occur
insidiously during a period of established aplastic ane-
mia, and may be followed within one to a few years by
the appearance of rapidly fatal acute myelogenous leu-
kemia. Clinical detection of PNH, which occurs in only
one or two percent of those destined to have acute
myelogenous leukemia, may be difficult; if the "sucrose
water test” is positive, the somewhat more definitive
Ham test, also known as the acid—serum hemolysis test,
may provide confirmation.

(E) Individuals documented to have developed acute
myelogenous leukemia years after initial exposure to
benzene may have progressed through a preliminary
phase of hematologic abnormality. In some instances
pancytopenia (i.e., a lowering in the counts of all circu-
lating blood cells of bone marrow origin, but not to the
extent implied by the term "aplastic anemia") preceded
leukemia for many years. Depression of a single blood
cell type or platelets may represent a harbinger of
aplasia or leukemia. The finding of two or more
cytopenias, or pancytopenia in a benzene—exposed indi-
vidual, must be regarded as highly suspicious of more
advanced although still reversible, toxicity.
"Pancytopenia” coupled with the appearance of imma-
ture cells (myelocytes, myeloblasts, erythroblasts, etc.),
with abnormal cells (pseudo Pelger—Huet anomaly,
atypical nuclear heterochromatin, etc.), or unexplained
elevations of white blood cells must be regarded as evi-
dence of benzene overexposure unless proved otherwise.
Many severely aplastic patients manifested the ominous
finding of five to ten percent myeloblasts in the marrow,
occasional myeloblasts and myelocytes in the blood and
twenty to thirty monocytes. It is evident that isolated
cytopenias, pancytopenias, and even aplastic anemias in-
duced by benzene may be reversible and complete re-
covery has been reported on cessation of exposure. How-
ever, since any of these abnormalities is serious, the em-
ployee must immediately be removed from any possible
exposure to benzene vapor. Certain tests may substanti-
ate the employee's prospects for progression or regres-
sion. One such test would be an examination of the bone
marrow, but the decision to perform a bone marrow as-
piration or needle biopsy is made by the hematologist.

The findings of basophilic stippling in circulating red
blood cells (usually found in one to five percent of red
cells following marrow injury), and detection in the bone
marrow of what are termed "ringed sideroblasts” must
be taken seriously, as they have been noted in recent
years to be premonitory signs of subsequent leukemia.
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Recently peroxidase—staining of circulating or marrow
neutrophil  granulocytes, employing benzidine
dihydrochloride, have revealed the disappearance of, or
diminution in, peroxidase in a sizable proportion of the
granulocytes, and this has been reported as an early sign
of leukemia. However, relatively few patients have been
studied to date. Granulocyte granules are normally
strongly peroxidase positive. A steady decline in leuko-
cyte alkaline phosphatase has also been reported as sug-
gestive of early acute leukemia. Exposure to benzene
may cause an early rise in serum iron, often but not al-
ways associated with a fall in the reticulocyte count.
Thus, serial measurements of serum iron levels may pro-
vide a means of determining whether or not there is a
trend representing sustained suppression of
erythropoiesis.

Measurement of serum iron, determination of peroxi-
dase and of alkaline phosphatase activity in peripheral
granulocytes can be performed in most pathology labo-
ratories. Peroxidase and alkaline phosphatase staining
are usually undertaken when the index of suspicion for
leukemia is high.

NEW SECTION

WAC 296-62-07531 APPENDIX D SAMPLING
AND ANALYTICAL METHODS FOR BENZENE
MONITORING AND MEASUREMENT PROCE-
DURES. Measurements taken for the purpose of deter-
mining employee exposure to benzene are best taken so
that the representative average eight—hour exposure may
be determined from a single eight—hour sample or two
four—hour samples. Short-time interval samples (or grab
samples) may also be used to determine average expo-
sure level if a minimum of five measurements are taken
in a random manner over the eight-hour work shift.
Random sampling means that any portion of the work
shift has the same chance of being sampled as any other.
The arithmetic average of all such random samples
taken on one work shift is an estimate of an employee's
average level of exposure for that work shift. Air
samples should be taken in the employee's breathing
zone (air that would most nearly represent that inhaled
by the employee). Sampling and analysis must be per-
formed with procedures meeting the requirements of the
standard.

There are a number of methods available for moni-
toring employee exposures to benzene. The sampling and
analysis may be performed by collection of the benzene
vapor on charcoal adsorption tubes, with subsequent
chemical analysis by gas chromatography. Sampling and
analysis may also be performed by portable direct read-
ing instruments, real-time continuous monitoring sys-
tems, passive dosimeters or other suitable methods. The
employer has the obligation of selecting a monitoring
method which meets the accuracy and precision require-
ments of the standard under his unique field conditions.
The standard requires that the method of monitoring
must have an accuracy, to a ninety-five percent confi-
dence level, of not less than plus or minus twenty—five
percent for concentrations of benzene greater than or
equal to 0.5 ppm. '
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The WISHA laboratory uses NIOSH Method 1500
for evaluation of benzene air concentrations.

(1) WISHA method HYDCB for air samples.

Analyte: Benzene.

Matrix: Air.

Procedure: Adsorption on charcoal, desorption with
carbon disulfide, analysis by GC.

Detection limit: 0.25 ppm.

Recommended air volume and sampling rate: 10L at
0.05 to 0.2 L/min.

(a) Principle of the method.

(i) A known volume of air is drawn through a char-
coal tube to trap the organic vapors present.

(ii) The charcoal in the tube is transferred to a small,
stoppered vial, and the analyte is desorbed with carbon
disulfide.

(iii) An aliquot of the desorbed sample is injected into
a gas chromatograph.

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

(b) Advantages and disadvantages of the method.

(i) The sampling device is small, portable, and in-
volves no liquids. Interferences are minimal, and most of
those which do occur can be eliminated by altering
chromatographic conditions. The samples are analyzed
by means of a quick, instrumental method.

(ii) The amount of sample which can be taken is lim-
ited 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 twenty—
five percent of that found on the front section, the possi-
bility of sample loss exists.

(c) Apparatus.

(i) A calibrated personal sampling pump whose flow
can be determined within + 5 percent at the recom-
mended flow rate.

(ii) Charcoal tubes: Glass with both ends flame sealed,
7 c¢m long with a 6-mm O.D. and a 4-mm L.D., con-
taining two sections of 20/40 mesh activated charcoal
separated by a 2-mm portion of urethane foam. The ac-
tivated charcoal is prepared from coconut shells and is
obtained commercially. The adsorbing section contains
100 mg of charcoal, the back—up section 50 mg. A 3-
mm portion of urethane foam is placed between the out-
let end of the tube and the back—up section. A plug of
silanized glass wool is placed in front of the adsorbing
section. The pressure drop across the tube must be less
than one inch of mercury at a flow rate of one liter per
minute.

(iii) Gas chromatograph equipped with a flame ion-
ization detector.

(iv) Column (10-ft 1/8—in stainless steel) packed with
80/100 Supelcoport coated with twenty percent SP
2100, 0.1 percent CW 1500.

(v) An electronic integrator or some other suitable
method for measuring peak area.

(vi) Two-milliliter sample vials with Teflon-lined
caps.

(vii) Microliter syringes: 10—microliter 10—uL syringe,
and other convenient sizes for making standards, 1-uL
syringe for sample injections.

(viii) Pipets: 1.0 mL delivery pipets.
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(ix) Volumetric flasks: Convenient sizes for making
standard solutions.

(d) Reagents.

(i) Chromatographic quality carbon disulfide (CS2).
Most commercially available carbon disulfide contains a
trace of benzene which must be removed. It can be re-
moved with the following procedure:

Heat under reflux for two to three hours, 500 mL of
carbon disulfide, 10 mL concentrated sulfuric acid, and
five drops of concentrated nitric acid. The benzene is
converted to nitrobenzene. The carbon disulfide layer is
removed, dried with anhydrous sodium sulfate, and dis-
tilled. The recovered carbon disulfide should be benzene
free. (It has recently been determined that benzene can
also be removed by passing the carbon disulfide through
13x molecular sieve.)

(ii) Benzene, reagent grade.

(iii) p-Cymene, reagent grade, (internal standard).

(iv) Desorbing reagent. The desorbing reagent is pre-
pared by adding 0.05 mL of p-Cymene per milliliter of
carbon disulfide. (The internal standard offers a conve-
nient means correcting analytical response for slight in-
consistencies in the size of sample injections. If the ex-
ternal standard technique is preferred, the internal stan-
dard can be eliminated.)

(v) Purified GC grade helium, hydrogen, and air.

(e) Procedure.

(i) Cleaning of equipment. All glassware used for the
laboratory analysis should be properly cleaned and free
of organics which could interfere in the analysis.

(ii) Calibration of personal pumps. Each pump must
be calibrated with a representative charcoal tube in the
line.

(iii) Collection and shipping of samples.

(A) Immediately before sampling, break the ends of
the tube to provide an opening at least one—half the in-
ternal diameter of the tube (2 mm).

(B) The smaller section of the charcoal is used as the
backup and should be placed nearest the sampling pump.

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

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

(E) A sample size of ten liters is recommended. Sam-
ple at a flow rate of approximately 0.05 to 0.2 liters per
minute. The flow rate should be known with an accuracy
of at least + 5 percent.

(F) The charcoal tubes should be capped with the
supplied plastic caps immediately after sampling.

(G) Submit at least one blank tube (a charcoal tube
subjected to the same handling procedures, without hav-
ing any air drawn through it) with each set of samples.
Take necessary shipping and packing precautions to
minimize breakage of samples.

(iv) Analysis of samples.

(A) Preparation of samples. In preparation for analy-
sis, 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 in the first
(larger) section is transferred to a 2—ml vial. The sepa-
rating section of foam is removed and discarded; the
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second section is transferred to another capped vial.
These two sections are analyzed separately.

(B) Desorption of samples. Prior to analysis, 1.0 mL
of desorbing solution is pipetted into each sample con-
tainer. The desorbing solution consists of 0.05 uL inter-
nal standard per mL of carbon disulfide. The sample vi-
als are capped as soon as the solvent is added.
Desorption should be done for thirty minutes with occa-
sional shaking.

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

(I) mL/min (60 psig) helium carrier gas flow.

(II) mL/min (40 psig) hydrogen gas flow to detector.

(IIT) mL/min (40 psig) air flow to detector.

(IV) 250°C injector temperature.

(V) 250°C detector temperature.

(VI) Column temperature variable.

(D) Injection size. 1 uL.

(D) Measurement of area. The peak areas are mea-
sured by an electronic integrator or some other suitable
form of area measurement.

(F) An internal standard procedure is used. The inte-
grator is calibrated to report results in ppm for a ten
liter air sample after correction for desorption efficiency.

(v) Determination of desorption efficiency.

(A) Importance of determination. The desorption effi-
ciency of a particular compound can vary from one lab-
oratory to another and from one lot of chemical to an-
other. Thus, it is necessary to determine, at least once,
the percentage of the specific compound that is removed
in the desorption process, provided the same batch of
charcoal is used.

(B) Procedure for determining desorption efficiency.
The reference portion of the charcoal tube is removed.
To the remaining portion, amounts representing 0.5X,
1X, and 2X and (X represents target concentration)
based on a 10 L air sample are injected into several
tubes at each level. Dilutions of benzene with carbon
disulfide are made to allow injection of measurable
quantities. These tubes are then allowed to equilibrate at
least overnight. Following equilibration they are ana-
lyzed following the same procedure as the samples.
Desorption efficiency is determined by dividing the
amount of benzene found by amount spiked on the tube.

(f) Calibration and standards. A series of standards
varying in concentration over the range of interest is
prepared and analyzed under the same GC conditions
that will be used on the samples. A calibration curve is
prepared by plotting concentration (mg/mL) versus
peak area.

(g) Calculations. Benzene air concentration can be
calculated from the following equation:

mg/m3=(A)(B)/(C)(D)

Where: A=mg/mL benzene, obtained from the cali-
bration curve

B=desorption volume (1 mL)

C=Liters of air sampled
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D=desorption efficiency

The concentration in mg/m3 can be converted to ppm
(at 25 and 760 mm) with the following equation:

ppm=(mg/m3)(24.46)/(78.11)

Where: 24.46=molar volume of an ideal gas

25 C and 760 mm

78.11=molecular weight of benzene

(h) Backup data.

(i) Detection limit—air samples.

The detection limit for the analytical procedure is 2.2
mg with a coefficient of variation of 0.023 at this level.
This would be equivalent to an air concentration of 0.25
ppm for a 10 L air sample. This amount provided a
chromatographic peak that could be identifiable in the
presence of possible interferences. The detection limit
data were obtained by making 1 uL injections of a 2.2
mg/mL standard.

Injection Area Count
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(ii) Pooled coefficient of variation—Air Samples. The
pooled coefficient of variation for the analytical proce-
dure was determined by 1 uL replicate injections of an-
alytical standards. The standards were 16.04, 32.08, and
64.16 ug/mL, which are equivalent to 0.5, 1.0, and 2.0
ppm for a 10 L air sample respectively.

Area Counts
Injection
0.5 ppm 1.0 ppm 2.0 ppm
............................... 3996.5 8130.2 16481
............................... 4059.4 8235.6 16493
............................... 4052.0 8307.9 16535
............................... 4027.2 8263.2 16609
............................... 4046.8 8291.1 16552
............................... 4137.9 8288.8 16618
4053.3 8254.0 16548.3
Sb= 47.2 62.5 57.1
Cv= 0.0116 0.0076 0.0034
[ 1 1 O L I

(iii) Storage data—air samples.

Samples were generated at 1.03 ppm benzene at
eighty percent relative humidity, 22 C, and 643 mm. All
samples were taken for fifty minutes at 0.2 L/min. Six
samples were analyzed immediately and the rest of the
samples were divided into two groups by fifteen samples
each. One group was stored at refrigerated temperature
of =25 C, and the other group was stored at ambient
temperature (approximately 23 C). These samples were
analyzed over a period of fifteen days. The results are
tabulated below.
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PERCENT RECOVERY

Day Analyzed Refrigerated Ambient
97.4 °8.7 98.9 97.4 98.7 98.9
97.1 100.6 100.9 97.1 100.6 100.9
95.8 96.4 95.4 95.4 96.6 96.9
93.9 93.7 92.4 92.4 , 94.3 94.1
93.6 95.5 94.6 95.2 95.6 96.6
94.3 95.3 93.7 91.0 95.0 94.6
96.8 95.8 9.2 92.9 96.3 95.9

(iv) Desorption data.

Samples were prepared by injecting liquid benzene
onto the A section of charcoal tubes. Samples were pre-
pared that would be equivalent to 0.5, 1.0, and 2.0 ppm
for a 10 L air sample.

PERCENT RECOVERY

Sample
0.5 ppm 1.0 pom 2.0 ppm
99.4 98.8 99.5
99.5 98.7 99.7
99.2 98.6 99.8
99.4 99.1 100.0
99.2 99.0 99.7
99.8 99.1 99.9
99.4 98.9 99.8
0.22 0.21 0.18
0.0022 0.0021 0.0018

(v) Carbon disulfide.

Carbon disulfide from a number of sources was ana-

lyzed for benzene contamination. The results are given
in the following table. The benzene contaminant can be
removed with the procedures given in section 4.1.

Ppm equivalent

SAMPLE ug Benzene/mL (for 10 L air sample)
Aldrich Lot 83017......cc00uuenne 4.20 0.13
Baker Lot 720364......ccc0ceeunee 1.0t 0.03
Baker Lot 822351....0ccc0ecs-vuss 1.0t 0.03
Malinkrodt Lot WEMP.........ceuus 1.74 0.05
Malinkrodt Lot WHGA ............. 5.65 0.18
Treated €52 tiveeveerracnvonnnnnss 2.90 0.09

(2) WISHA laboratory method for bulk samples.

Analyte: Benzene.

Matrix: Bulk samples.

Procedure: Bulk samples are analyzed directly by high
performance liquid chromatography (HPLC) or by cap-
illary gas chromatography. See laboratory manual for
GC procedure.

Detection limits: 0.01% by volume.

(a) Principle of the method.

(i) An aliquot of the bulk sample to be analyzed is
injected into a liquid chromatograph or gas
chromatograph.

(ii) The peak area for benzene is determined and
compared to areas obtained from standards.

(b) Advantages and disadvantages of the method.
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(i) The analytical procedure is quick, sensitive, and
reproducible.

(ii) Reanalysis of samples is possible.

(iii) Interferences can be circumvented by proper se-
lection of HPLC parameters or GC parameters.

(iv) Samples must be free of any particulates that
may clog the capillary tubing in the liquid
chromatograph. This may require distilling the sample
or clarifying with a clarification kit.

(c) Apparatus.

(i) Liquid chromatograph equipped with a UV detec-
tor or capillary gas chromatograph with FID detector.

(ii) HPLC column that will separate benzene from
other components in the bulk sample being analyzed.
The column used for validation studies was a Waters
uBondapack C18, 30 cm x 3.9 mm.

(iii) A clarification kit to remove any particulates in
the bulk if necessary.

(iv) A micro—distillation apparatus to distill any
samples if necessary.

(v) An electronic integrator or some other suitable
method of measuring peak areas.

(vi) Microliter syringes—10 uL syringe and other con-
venient sizes for making standards. 10 uL syringe for
sample injections.

(vii) Volumetric flasks, 5 mL and other convenient
sizes for preparing standards and making dilutions.

(d) Reagents.

(i) Benzene, reagent grade.

(ii) HPLC grade water, methyl alcohol, and isopropyl
alcohol.

(e) Collection and shipment of samples.

(i) Samples should be transported in glass containers
with Teflon-lined caps.

(ii) Samples should not be put in the same container
used for air samples.

(f) Analysis of samples.

(i) Sample preparation.

If necessary, the samples are distilled or clarified.
Samples are analyzed undiluted. If the benzene concen-
tration is out of the working range, suitable dilutions are

. made with isopropyl alcohol.

(ii) HPLC conditions.

The typical operating conditions for the high per-
formance liquid chromatograph are:

(A) Mobile phase—Methyl alcohol/water, 50/50.

(B) Analytical wavelength-254 nm.

(C) Injection size-10 pL.

(iii) Measurement of peak area and calibration.

Peak areas are measured by an integrator or other
suitable means. The integrator is calibrated to report re-
sults % in benzene by volume.

(g) Calculations.

Since the integrator is programmed to report results
in % benzene by volume in an undiluted sample, the fol-
lowing equation is used:

% Benzene by Volume=A x B

Where: A=% by volume on report

B=Dilution Factor

(B=1 for undiluted sample)

(h) Backup data.

(i) Detection limit—bulk samples.
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The detection limit for the analytical procedure for
bulk samples is 0.88 ug, with a coefficient or variation of
0.019 at this level. This amount provided a chromato-
graphic peak that could be identifiable in the presence of
possible interferences. The detection limit data were ob-
tained by making 10 uL injections of a 0.10% by volume
standard.

(ii) Pooled coefficient of variation—bulk samples.

The pooled coefficient of variation for analytical pro-
cedure was determined by 50 uL replicate injections of
analytical standards. The standards were 0.01, 0.02,
0.04, 0.10, 1.0, and 2.0% benzene by volume.

Injection No. 0.01 0.02 0.04 0.10 1.0 2.0

1 45386 84737 166097 448497 4395380 9339150
2. 44241 84300 170832 441299 45590800 9484900
3. 43822 83835 164160 443719 4593200 9557580
4 44062 84381 164445 444842 4642350 9677060
S 44006 83012 168398 442564 4646430 9766240
§ 42724 81957 173002 443975 4646260 | .......
X= 44040.1 | 83703.6 167872 444149 4585767 9564986
50= 852.5| 1042.2 3589.8 2459.1 96839.3 166233
Cv= 0.0194 | 0.012S 0.0213 0.005S 0.0211 0.0174
Cv= 0.017

NEW SECTION

WAC 296-62-07533 APPENDIX E QUALITA-
TIVE AND QUANTITATIVE FIT TESTING PRO-
CEDURES. Fit test protocols.

(1) The employer shall include the following provi-
sions in the fit test procedures. These provisions apply to
both qualitative fit testing (QLFT) and quantitative fit
testing (QNFT).

(a) The test subject shall be allowed to pick the most
comfortable respirator from a selection including respir-
ators of various sizes from different manufacturers. The
selection shall include at least three sizes of elastomeric
facepieces of the type of respirator that is to be tested,
i.e., three sizes of half mask; or three sizes of full face-
piece; and units from at least two manufacturers.

(b) Prior to the selection process, the test subject shall
be shown how to put on a respirator, how it should be
positioned on the face, how to set strap tension and how
to determine a comfortable fit. A mirror shall be avail-
able to assist the subject in evaluating the fit and posi-
tioning the respirator. This instruction may not consti-
tute the subject's formal training on respirator use, as it
is only a review.

(c) The test subject shall be informed that he/she is
being asked to select the respirator which provides the
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most comfortable fit. Each respirator represents a differ-
ent size and shape, and if fitted and used properly, will
provide adequate protection.

(d) The test subject shall be instructed to hold each
facepiece up to the face and eliminate those which obvi-
ously do not give a comfortable fit.

(e) The more comfortable facepieces are noted; the
most comfortable mask is donned and worn at least five
minutes to assess comfort. Assistance in assessing com-
fort can be given by discussing the points in (f) of this
subsection. If the test subject is not familiar with using a
particular respirator, the test subject shall be directed to
don the mask several times and to adjust the straps each
time to become adept at setting proper tension on the
straps.

(f) Assessment of comfort shall include reviewing the
following points with the test subject and allowing the
test subject adequate time to determine the comfort of
the respirator:

(i) Position of the mask on the nose;

(ii) Room for eye protection;

(iii) Room to talk; and

(iv) Position of mask on face and cheeks.

(g) The following criteria shall be used to help deter-
mine the adequacy of the respirator fit:

(i) Chin properly placed;

(ii) Adequate strap tension, not overly tightened;

(iii) Fit across nose bridge;

(iv) Respirator of proper size to span distance from
nose to chin;

(v) Tendency of respirator to slip; and

(vi) Self-observation in mirror to evaluate fit and res-
pirator position.

(h) The test subject shall conduct the negative and
positive pressure fit checks as described below or ANSI
Z88.2-1980. Before conducting the negative or positive
pressure test, the subject shall be told to seat the mask
on the face by moving the head from side-to-side and
up and down slowly while taking in a few slow deep
breaths. Another facepiece shall be selected and retested
if the test subject fails the fit check tests.

(i) Positive pressure test. Close off the exhalation
valve and exhale gently onto the facepiece. The face fit is
considered satisfactory if a slight positive pressure can
be built up inside the facepiece without any evidence of
outward leakage of air at the seal. For most respirators
this method of leak testing requires the wearer to first
remove the exhalation valve cover before closing off the
exhalation valve and then carefully replacing it after the
test.

(i) Negative pressure test. Close off the inlet opening
of the canister or cartridge(s) by covering with the palm
of the hand(s) or by replacing the filter seal(s), inhale
gently so that the facepiece collapses slightly, and hold
the breath for ten seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air
is detected, the tightness of the respirator is considered
satisfactory.

(i) The test shall not be conducted if there is any hair
growth between the skin and the facepiece sealing sur-
face, such as stubble beard growth, beard, or long side-
burns which cross the respirator sealing surface. Any



WSR 88-21-002

type of apparel which interferes with a satisfactory fit
shall be altered or removed.

(j) If a test subject exhibits difficulty in breathing
during the tests, she or he shall be referred to a physi-
cian trained in respiratory disease or pulmonary medi-
cine to determine whether the test subject can wear a
respirator while performing her or his duties.

(k) The test subject shall be given the opportunity to
wear the successfully fitted respirator for a period of two
weeks. If at any time during this period the respirator
becomes uncomfortable, the test subject shall be given
the opportunity to select a different facepiece and to be
retested.

(1) The employer shall certify that a successful fit test
has been administered to the employee. The certification
shall include the following information:

(i) Name of employee;

(ii) Type, brand, and size of respirator; and

(iii) Date of test.

Where QNFT is used, the fit factor, strip chart, or
other recording of the results of the test, shall be re-
tained with the certification. The certification shall be
maintained until the next fit test is administered.

(m) Exercise regimen. Prior to the commencement of
the fit test, the test subject shall be given a description of
the fit test and the test subject's responsibilities during
the test procedure. The description of the process shall
include a description of the test exercises that the sub-
ject will be performing. The respirator to be tested shall
be worn for at least five minutes before the start of the
fit test.

(n) Test exercises. The test subject shall perform ex-
ercises, in the test environment, in the manner described
below:

(i) Normal breathing. In a normal standing position,
without talking, the subject shall breathe normally.

(ii) Deep breathing. In a normal standing position, the
subject shall breathe slowly and deeply, taking caution
so as to not hyperventilate.

(iii) Turning head side to side. Standing in place, the
subject shall slowly turn his/her head from side to side
between the extreme positions on each side. The head
shall be held at each extreme momentarily so the subject
can inhale at each side.

(iv) Moving head up and down. Standing in place, the
subject shall slowly move his/her head up and down.
The subject shall be instructed to inhale in the up posi-
tion (i.e., when looking toward the ceiling).

(v) Talking. The subject shall talk out loud slowly and
loud enough so as to be heard clearly by the test con-
ductor. The subject can read from a prepared text such
as the Rainbow Passage, count backward from one hun-
dred, or recite a memorized poem or song.

(vi) Grimace. The test subject shall grimace by smil-
ing or frowning.

(vii) Bending over. The test subject shall bend at the
waist as if he/she were to touch his/her toes. Jogging in
place shall be substituted for this exercise in those test
environments such as shroud type QNFT units which
prohibit bending at the waist.

(viii) Normal breathing. Same as exercise in (n)(i) of
this subsection.
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Each test exercise shall be performed for one minute
except for the grimace exercise which shall be performed
for fifteen seconds.

The test subject shall be questioned by the test con-
ductor regarding the comfort of the respirator upon
completion of the protocol. If it has become uncomfort-
able, another model of respirator shall be tried.

(2) Qualitative fit test (QLFT) protocols.

(a) General.

(i) The employer shall assign specific individuals who
shall assume full responsibility for implementing the
respirator qualitative fit test program.

(ii) The employer shall ensure that persons adminis-
tering QLFT are able to prepare test solutions, calibrate
equipment and perform tests properly, recognize invalid
tests, and assure that test equipment is in proper work-
ing order.

(iii) The employer shall assure that QLFT equipment
is kept clean and well maintained so as to operate at the
parameters for which it was designed.

(b) Isoamyl acetate protocol.

(i) Odor threshold screening.

The odor threshold screening test, performed without
wearing a respirator, is intended to determine if the in-
dividual tested can detect the odor of isoamyl acetate.

(A) Three one-liter glass jars with metal lids are
required.

(B) Odor free water (e.g., distilled or spring water) at
approximately twenty—five degrees C shall be used for
the solutions.

(C) The isoamyl acetate (IAA) (also known as
isopentyl acetate) stock solution is prepared by adding 1
cc of pure TAA to 800 cc of odor free water in a one
liter jar and shaking for thirty seconds. A new solution
shall be prepared at least weekly.

(D) The screening test shall be conducted in a room
separate from the room used for actual fit testing. The
two rooms shall be well ventilated but shall not be con-
nected to the same recirculating ventilation system.

(E) The odor test solution is prepared in a second jar
by placing 0.4 cc of the stock solution into 500 cc of
odor free water using a clean dropper or pipette. The
solution shall be shaken for thirty seconds and allowed
to stand for two to three minutes so that the IAA con-
centration above the liquid may reach equilibrium. This
solution shall be used for only one day.

(F) A test blank shall be prepared in a third jar by
adding 500 cc of odor free water.

(G) The odor test and test blank jars shall be labeled
1 and 2 for jar identification. Labels shall be placed on
the lids so they can be periodically peeled, dried off, and
switched to maintain the integrity of the test.

(H) The following instruction shall be typed on a card
and placed on the table in front of the two test jars (i.e.,
I and 2): "The purpose of this test is to determine if you
can smell banana oil at a low concentration. The two
bottles in front of you contain water. One of these bot-
tles also contains a small amount of banana oil. Be sure
the covers are on tight, then shake each bottle for two
seconds. Unscrew the lid of each bottle, one at a time,
and sniff at the mouth of the bottle. Indicate to the test
conductor which bottle contains banana oil."
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(I) The mixtures used in the IAA odor detection test
shall be prepared in an area separate from where the test
is performed, in order to prevent olfactory fatigue in the
subject.

(J) If the test subject is unable to correctly identify
the jar containing the odor test solution, the IAA quali-
tative fit test shall not be performed.

(K) If the test subject correctly identifies the jar con-
taining the odor test solution, the test subject may pro-
ceed to respirator selection and fit testing.

(ii) Isoamyl acetate fit test.

(A) The fit test chamber shall be similar to a clear
fifty—five gallon drum liner suspended inverted over a
two—foot diameter frame so that the top of the chamber
is about six inches above the test subject's head. The in-
side top center of the chamber shall have a small hook
attached.

(B) Each respirator used for the fitting and fit testing
shall be equipped with organic vapor cartridges or offer
protection against organic vapors. The cartridges or
masks shall be changed at least weekly.

(C) After selecting, donning, and properly adjusting a
respirator, the test subject shall wear it to the fit testing
room. This room shall be separate from the room used
for odor threshold screening and respirator selection, and
shall be well ventilated, as by an exhaust fan or lab
hood, to prevent general room contamination.

(D) A copy of the test exercises and any prepared text
from which the subject is to read shall be taped to the
inside of the test chamber.

(E) Upon entering the test chamber, the test subject
shall be given a six—inch by five—inch piece of paper
towel, or other porous, absorbent, single—ply material,
folded in half and wetted with 0.75 cc of pure IAA. The
test subject shall hand the wet towel on the hook at the
top of the chamber.

(F) Allow two minutes for the JAA test concentration
to stabilize before starting the fit test exercises. This
would be an appropriate time to talk with the test sub-
ject; to explain the fit test, the importance of his/her co-
operation, and the purpose for the head exercises; or to
demonstrate some of the exercises.

(G) If at any time during the test, the subject detects
the banana like odor of IAA, the test has failed. The
subject shall quickly exit from the test chamber and
leave the test area to avoid olfactory fatigue.

(H) If the test has failed, the subject shall return to
the selection room and remove the respirator, repeat the
odor sensitivity test, select and put on another respirator,
return to the test chamber and again begin the proce-
dure described in (b)(ii)(A) through (G) of this subsec-
tion. The process continues until a respirator that fits
well has been found. Should the odor sensitivity test be
failed, the subject shall wait about five minutes before
retesting. Odor sensitivity will usually have returned by
this time.

(I) When a respirator is found that passes the test, its
efficiency shall be demonstrated for the subject by hav-
ing the subject break the face seal and take a breath be-
fore exiting the chamber.

(J) When the test subject leaves the chamber, the
subject shall remove the saturated towel and return it to
