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EXPEDITED RULES

EMPLOYMENT SECURITY DEPARTMENT
[Filed March 27, 2009, 3:29 p.m.]

Title of Rule and Other Identifying Information:  WAC 
192-250-035 which outlines the requirements for employees 
participating in approved shared work plan and WAC 192-
250-045 which describes the entities that are not eligible for 
participation in the shared work program.

NOTICE
THIS RULE IS BEING PROPOSED UNDER AN 

EXPEDITED RULE-MAKING PROCESS THAT WILL 
ELIMINATE THE NEED FOR THE AGENCY TO HOLD 
PUBLIC HEARINGS, PREPARE A SMALL BUSINESS 
ECONOMIC IMPACT STATEMENT, OR PROVIDE 
RESPONSES TO THE CRITERIA FOR A SIGNIFICANT 
LEGISLATIVE RULE.  IF YOU OBJECT TO THIS USE 
OF THE EXPEDITED RULE-MAKING PROCESS, YOU 
MUST EXPRESS YOUR OBJECTIONS IN WRITING 
AND THEY MUST BE SENT TO Juanita Myers, Employ-
ment Security Department, P.O. Box 9046, Olympia, WA 
98507-9046, AND RECEIVED BY June 2, 2009.

Purpose of the Proposal and Its Anticipated Effects, 
Including Any Changes in Existing Rules:  The proposal will 
amend WAC 192-250-035 to eliminate the language restrict-
ing individuals from receiving more than twenty-six weeks of 
shared work benefits in a twelve-month period.  Individuals 
will be eligible for the maximum benefit entitlement estab-
lished under Title 50 RCW.  The proposal will also amend 
WAC 192-250-045 to correct the term "benefit ratio" to "tax 
rate."

Reasons Supporting Proposal:  ESHB 1906 (section 12, 
chapter 3, Laws of 2009) amended RCW 50.60.100 by 
removing the language restricting individuals to twenty-six 
weeks of shared work benefits during any twelve-month 
period.  WAC 192-250-035 must be amended to remove the 
same twenty-six week limitation.  The change to WAC 192-
250-045 is technical in nature and simply substitutes the term 
"tax rate" for "benefit ratio."

Statutory Authority for Adoption:  RCW 50.12.010, 
50.12.040, and 50.60.901.

Statute Being Implemented:  RCW 50.60.100.
Rule is not necessitated by federal law, federal or state 

court decision.
Name of Proponent:  Employment security department, 

governmental.
Name of Agency Personnel Responsible for Drafting: 

Juanita Myers, 212 Maple Park, Olympia, WA, (360) 902-
9665; Implementation and Enforcement:  Nan Thomas, 212 
Maple Park, Olympia, WA, (360) 902-9303.

March 23, 2009
Paul Trause

Deputy Commissioner

AMENDATORY SECTION (Amending WSR 06-22-004, 
filed 10/19/06, effective 11/19/06)

WAC 192-250-035  Information for employees par-
ticipating in an approved shared work plan. (1) What are 

the requirements for participating in my employer's 
plan?  You must have at least four hundred sixty hours of 
work with this employer in the calendar quarter before the 
quarter in which your employer's application is submitted.

(2) When do I apply for benefits?  Your employer rep-
resentative will tell you if you need to apply for benefits and 
how to do so. If you have a current valid claim, you do not 
need to apply again.

(3) How do I file my weekly claim for benefits?  See 
WAC 192-140-005 for instructions on filing weekly claims. 
You must also report the number of hours you were paid for 
holidays, vacations, or sick leave. You must report hours and 
gross earnings for part-time and second jobs, plus your hours 
and net earnings from any self-employment. You can file 
weekly claims by telephone or over the internet.

(4) What happens if the total number of hours 
worked is not a whole number?  If the total number of hours 
you worked in a week includes a fraction of an hour, the 
department will round the total down to the next whole num-
ber. This rounded number will be compared to your usual 
hours of work to calculate your shared work benefit payment 
for the week. For example:  You work 28.5 hours of a normal 
40 hour week. The 28.5 hours is rounded down to 28 hours 
and then divided by 40, meaning you worked 70 percent of 
the available hours. Your shared work payment would be 30 
percent of your regular weekly benefit amount.

(5) What happens if I don't work all scheduled hours 
for my shared work employer?

(a) You are not eligible for shared work benefits for any 
week that you do not work all hours you have been scheduled 
by your shared work employer.

(b) You must be available for additional hours of work, 
up to full time, with the shared work employer. If your 
employer gives you at least twenty-four hours' notice that 
additional work is available and you do not work those addi-
tional hours, you are not eligible for shared work benefits for 
that week.

(c) When you are not eligible for shared work benefits in 
any week claimed, your claim will be processed as a regular 
unemployment claim.

(6) Do I have to look for work while participating in 
the shared work program?  No. You are not required to 
look for work while participating in the shared work pro-
gram.

(7) Is there a minimum or maximum number of 
hours I can work in a week and still receive shared work 
benefits?  You must have twenty to thirty-six hours of paid 
time during a week to receive shared work benefits. In any 
week you are paid for fewer than twenty hours or more than 
thirty-six hours, your claim will be processed as a regular 
unemployment claim.

(8) How long can I receive shared work benefits?
You can receive ((up to twenty-six weeks of)) shared work 
payments up to the maximum benefit entitlement established 
under Title 50 RCW, plus state or federal benefit extensions 
under Chapter 50.22 RCW ((during your benefit year, 
depending on the maximum amount of benefits available on 
your claim. The twenty-six weeks do not have to be claimed 
consecutively. Your waiting week counts as one of the 
twenty-six weeks of shared work payments)).
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WSR 09-08-074 Washington State Register, Issue 09-08
AMENDATORY SECTION (Amending WSR 06-22-004, 
filed 10/19/06, effective 11/19/06)

WAC 192-250-045  Who is not eligible for participa-
tion in the shared work program? (1) The following 
employees are not eligible for participation in the shared 
work program:

(a) Employees paid on any basis other than hourly wage. 
This includes, but is not limited to, employees paid on a piece 
rate, mileage rate, job rate, salary, or commission basis. The 
commissioner may waive this provision for employees paid 
on a piece rate basis if an hourly rate of pay can be estab-
lished.

(b) Officers of the corporation that is applying for partic-
ipation.

(2) The following businesses are not eligible for partici-
pation in the shared work program:

(a) Businesses with a ((benefit ratio)) tax rate of more 
than 5.4 percent.

(b) Nonqualified employers, meaning employers who 
have reported no payroll for four consecutive quarters.

WSR 09-08-074
EXPEDITED RULES

DEPARTMENT OF
FISH AND WILDLIFE

[Filed March 30, 2009, 10:15 a.m.]

Title of Rule and Other Identifying Information:  WAC 
220-56-230 Bottomfish and halibut—Closed areas, 220-56-
250 Lingcod areas and seasons, and 220-56-255 Halibut—
Seasons—Daily and possession limits.

NOTICE
THIS RULE IS BEING PROPOSED UNDER AN 

EXPEDITED RULE-MAKING PROCESS THAT WILL 
ELIMINATE THE NEED FOR THE AGENCY TO HOLD 
PUBLIC HEARINGS, PREPARE A SMALL BUSINESS 
ECONOMIC IMPACT STATEMENT, OR PROVIDE 
RESPONSES TO THE CRITERIA FOR A SIGNIFICANT 
LEGISLATIVE RULE.  IF YOU OBJECT TO THIS USE 
OF THE EXPEDITED RULE-MAKING PROCESS, YOU 
MUST EXPRESS YOUR OBJECTIONS IN WRITING 
AND THEY MUST BE SENT TO Lori Preuss, Rules Coor-
dinator, Washington Department of Fish and Wildlife, 600 
Capitol Way North, Olympia, WA 98501-1091, AND 
RECEIVED BY June 1, 2009.

Purpose of the Proposal and Its Anticipated Effects, 
Including Any Changes in Existing Rules:  The purpose of 
this proposal is to enact state rules for recreational halibut and 
bottomfish fishery area closures and seasons consistent with 
the Code of Federal Regulations (C.F.R.) Title 50, Part 660, 
Subpart G.  The rule changes will close previously open areas 
to recreational halibut and bottomfish to protect yelloweye 
rockfish, prohibit the take of bottomfish during halibut sea-
sons with some exceptions, and set the seasons for recre-
ational halibut fishing.  Changes to the lingcod areas and sea-
sons rule are strictly editorial.

Reasons Supporting Proposal:  These rule proposals 
align state rules with federal management measures adopted 
for the 2009 season to protect yelloweye and canary rockfish.

Statutory Authority for Adoption:  RCW 77.65.010, 
77.12.047, and 77.04.020.

Statute Being Implemented:  RCW 77.65.010, 77.12.-
047, and 77.04.020.

Rule is necessary because of federal law, C.F.R. Title 50, 
Part 660, Subpart G.

Name of Proponent:  Washington department of fish and 
wildlife, governmental.

Name of Agency Personnel Responsible for Drafting: 
Lori Preuss, 1111 Washington Street S.E., Olympia, WA, 
(360) 902-2930; Implementation:  Deputy Chief Mike Cenci, 
1111 Washington Street S.E., Olympia, WA, (360) 902-
2938; and Enforcement:  Chief Bruce Bjork, 1111 Washing-
ton Street S.E., Olympia, WA, (360) 902-2929.

March 30, 2009
Lori Preuss

Rules Coordinator

AMENDATORY SECTION (Amending Order 03-24, filed 
2/14/03, effective 5/1/03)

WAC 220-56-230  Bottomfish and halibut—Closed 
areas. It is unlawful to take, fish for, retain, or possess bot-
tomfish or halibut taken for personal use from within the fol-
lowing areas:

(1) An eastward-facing (("))C(("))-shaped closed area 
defined as:  Beginning at 48°N, 124°59'W((,)); thence to 
48°N, 125°18'W((,)); thence to 48°18'N, 125°18'W((,));
thence to 48°18'N, 124°59'W((,)); thence to 48°11'N, 124° 
59'W((,)); thence to 48°11'N, 125°11'W((,)); thence to 48° 
04'N, 125°11'W((,)); thence to 48°04'N, 124°59'W((,));
thence to the point of origin.

(2) The "Westport Offshore Recreational YRCA" closed 
area, defined by straight lines connecting the following spe-
cific latitude and longitude coordinates in the order listed: 
Beginning at 46°54.30'N, 124°53.40'W; thence to 46°54. 
30'N, 124°51.00'W; thence to 46°53.30'N, 124°51.00'W; 
thence to 46°53.30'N, 124°53.40'W, thence to the point of 
origin.

(3) The "South Coast Recreational YRCA" closed area, 
defined by straight lines connecting the following specific 
latitude and longitude coordinates in the order listed:  Begin-
ning at 46°58.00'N, 124°48.00'W; thence to 46°55.00'N, 124° 
48. 00'W; thence to 46°55.00'N, 124°49.00'W; thence to 46° 
58.00'N, 124°49.00'W; thence to the point of origin.

AMENDATORY SECTION (Amending Order 08-173, filed 
7/17/08, effective 8/17/08)

WAC 220-56-250  Lingcod—Areas and seasons. It is 
unlawful to take, fish for, or possess lingcod for personal use 
except during the following seasons and ((within the)) areas 
((herein provided)):
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(1) Coastal area:
(a) Catch Record Card Areas 1 through 3(( - )):  The Sat-

urday closest to March 16, through the Saturday closest to 
October 15;

(b) Catch Record Card Area 4 west of the Bonilla-
Tatoosh line(( - )):  April 16 through October 15, or the Sat-
urday closest to October 15 if that Saturday ((is previous to)) 
comes before October 15, whichever is earlier; and

(c) Catch Record Card Area 4 east of the Bonilla-
Tatoosh line(( - )):  April 16 through October 15.

(2) Catch Record Card Areas 5 through 13(( - )):  May 1 
through June 15 by angling, and May 21 through June 15 by 
spear fishing.

AMENDATORY SECTION (Amending WSR 07-21-068, 
filed 10/15/07, effective 11/15/07)

WAC 220-56-255  Halibut—Seasons—Daily and pos-
session limits. (1) It is unlawful to fish for or possess halibut 
taken for personal use except from the areas or in excess of 
the amounts provided for in this section:

(a) Catch Record Card Area 1:  Open on the first Thurs-
day in May or May 1, if May 1 is a Friday or Saturday,
through ((September 30)) the third Saturday in July, from 
12:01 a.m. each Thursday through 11:59 p.m. each Saturday. 
The fishery will reopen on the first Friday in August through 
September 30, from 12:01 a.m. each Friday through 11:59 
p.m. each Sunday. By-catch restriction:  It is unlawful during 
any vessel trip to bring into port or land bottomfish, except 
sablefish or Pacific cod, if the vessel has brought halibut into 
port or landed halibut.

(b) Catch Record Card Area 2:
(i) Those waters ((south of the Queets River, north of 47°

and east of 124°40'W)) from 47°25.00'N. lat. south to 
46°58.00'N. lat. and east of 124°30.00'W. long. - Open ((May 
1)) on the first Sunday in May through September 30 on days 
that all other waters in Area 2 are open, as specified in (b)(ii) 
of this subsection, and from 12:01 a.m. each Thursday 
through 11:59 p.m. each Sunday.

(ii) All other waters in Area 2 - Open ((May 1)) on the 
first Sunday in May through the third Sunday in May from 
12:01 a.m. through 11:59 p.m. each Sunday, and from 12:01 
a.m. through 11:59 p.m. each Tuesday.  Beginning on the 
third Sunday in May through September 30, ((except closed 
to fishing for halibut 12:01 a.m. of each Friday through 11:59 
p.m. of each Saturday)) the halibut fishery will be open from 
12:01 a.m. through 11:59 p.m. each Sunday.

(iii) From March 15, through June 15, it is unlawful to 
fish for or possess bottomfish seaward of line approximating 
the 30-fathom depth contour as defined by the coordinates 
below.  However, a person may fish for and retain sablefish 
and Pacific cod from May 1 through June 15 seaward of a line 
approximating the 30-fathom depth contour as defined by the 
coordinates below:

47°31.70'N. lat., 124°37.03'W. long.
47°25.67'N. lat., 124°34.79'W. long.
47°12.82'N. lat., 124°29.12'W. long.
46°52.94'N. lat., 124°22.58'W. long.

46°44.18'N. lat., 124°18.00'W. long.
46°38.17'N. lat., 124°15.88'W. long.

(c) Catch Record Card Areas 3 and 4 - Open ((May 10)) 
the first Thursday between May 9 and May 15 of each year
through September 30, ((except closed to fishing for halibut 
12:01 a.m. of each Sunday through 11:59 p.m. of each Mon-
day)) from 12:01 a.m. through 11:59 p.m. each Thursday and 
from 12:01 a.m. through 11:59 p.m. each Saturday. The fol-
lowing area southwest of Cape Flattery is closed to halibut 
fishing at all times:

Those waters within an eastward-facing (("))C(("))-
shaped closed area defined as:  Beginning at 48°18'N. 
lat.((;)), 125°18'W. long.((,)); thence to 48°18'N. lat.((;)),
124°59'W. long.((,)); thence to 48°11'N. lat.((;)), 124°59'W. 
long.((,)); thence to 48°11'N. lat.((;)), 125°11'W. long.((,));
thence to 48°04'N. lat.((;)), 125°11'W. long.((,)); thence to 
48°04'N. lat.((;)), 124°59'W. long.((,)); thence to 48°00'N. 
lat.((;)), 124°59'W. long.((,)); thence to 48°00'N. lat.((;)),
125°18'W. long.((,)); thence to the point of origin.

It is unlawful to fish for or possess bottomfish seaward 
of a line approximating the 20-fathom depth contour as 
defined by the following coordinates, from May 21 through 
September 30, on days and times closed to halibut fishing:

48°23.9'N.((;)), 124°44.2'W.
48°23.6'N.((;)), 124°44.9'W.
48°18.6'N.((;)), 124°43.6'W.
48°18.6'N.((;)), 124°48.2'W.
48°10.0'N.((;)), 124°48.8'W.
48°02.4'N.((;)), 124°49.3'W.
47°37.6'N.((;)), 124°34.3'W.
47°31.7'N.((;)), 124°32.4'W.

(d) Catch Record Card Area 5 - Open ((May 26)) the 
Thursday before Memorial Day through ((July 31)) Septem-
ber 30, except closed to fishing for halibut beginning at 12:01 
a.m. ((of)) each Tuesday through 11:59 p.m. ((of)) each 
Wednesday.

(e) Catch Record Card Areas 6 through 13 - Open ((April 
14)) May 1 through ((June 20)) September 30, except closed 
to fishing for halibut beginning at 12:01 a.m. ((of)) each 
Tuesday through 11:59 p.m. ((of)) each Wednesday.

(2) Daily limit is one halibut taken from state ((and)) or
offshore waters((, except)).  This does not include Canadian 
waters((.)); see WAC 220-56-156 for limits on Canadian-ori-
gin halibut.

(3) The possession limit is two daily limits of halibut in 
any form, except the possession limit aboard the fishing ves-
sel is one daily limit. See WAC 220-56-156 for rules on 
Canadian-origin halibut possession.

(((4) It is unlawful to land halibut outside the catch area 
in which the halibut were taken, except for Canadian-origin 
halibut. See WAC 220-56-156 for rules on landing Canadian-
origin halibut.))
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WSR 09-08-105 Washington State Register, Issue 09-08
WSR 09-08-105
EXPEDITED RULES

DEPARTMENT OF
LABOR AND INDUSTRIES

[Filed March 31, 2009, 10:06 a.m.]

Title of Rule and Other Identifying Information:  Chap-
ter 296-62 WAC, General occupational health standards; 
chapter 296-155 WAC, Safety standards for construction 
work; chapter 296-800 WAC, Safety and health core rules; 
chapter 296-811 WAC, Fire brigades; chapter 296-817 
WAC, Hearing loss prevention (noise); chapter 296-842 
WAC, Respirators; chapter 296-848 WAC, Arsenic; chapter 
296-849 WAC, Benzene; chapter 296-855 WAC, Ethylene 
oxide; and chapter 296-856 WAC, Formaldehyde.

NOTICE
THIS RULE IS BEING PROPOSED UNDER AN 

EXPEDITED RULE-MAKING PROCESS THAT WILL 
ELIMINATE THE NEED FOR THE AGENCY TO HOLD 
PUBLIC HEARINGS, PREPARE A SMALL BUSINESS 
ECONOMIC IMPACT STATEMENT, OR PROVIDE 
RESPONSES TO THE CRITERIA FOR A SIGNIFICANT 
LEGISLATIVE RULE.  IF YOU OBJECT TO THIS USE 
OF THE EXPEDITED RULE-MAKING PROCESS, YOU 
MUST EXPRESS YOUR OBJECTIONS IN WRITING 
AND THEY MUST BE SENT TO Joshua Swanson, Depart-
ment of Labor and Industries, P.O. Box 44001, Olympia, WA 
98504-4001, AND RECEIVED BY June 1, 2009.

Purpose of the Proposal and Its Anticipated Effects, 
Including Any Changes in Existing Rules:  The occupational 
safety and health administration (OSHA) has recently revised 
several of their rules to clarify the fact that personal protec-
tive equipment (PPE) for employees, along with training on 
PPE, is to be provided to each and every employee.  The 
department is proposing to make the same changes to our 
rules, to remain as-effective-as OSHA as mandated by stat-
ute.  These changes will make clear that the employer is to 
provide the necessary PPE and training to every employee.

Reasons Supporting Proposal:  The department is 
required by statute to remain at-least-as-effective-as OSHA. 
Adopting these changes will keep the department in compli-
ance with the law.

Statutory Authority for Adoption:  RCW 49.17.050.
Statute Being Implemented:  Chapter 49.17 RCW.
Rule is necessary because of federal law, 29 Code of 

Federal Regulations Parts 191-, 1915, 1917, 1918, 1926.
Name of Proponent:  Department of labor and industries, 

governmental.
Name of Agency Personnel Responsible for Drafting: 

Tracy Spencer, Tumwater, (360) 902-5530; Implementation 
and Enforcement:  Stephen Cant, Tumwater, (360) 902-5495.

March 31, 2009
Judy Schurke

Director

AMENDATORY SECTION (Amending WSR 05-03-093, 
filed 1/18/05, effective 3/1/05)

WAC 296-62-07306  Requirements for areas contain-
ing carcinogens listed in WAC 296-62-07302. (1) A regu-

lated area shall be established by an employer where listed 
carcinogens are manufactured, processed, used, repackaged, 
released, handled or stored.

(2) All such areas shall be controlled in accordance with 
the requirements for the following category or categories 
describing the operation involved:

(a) Isolated systems. Employees working with carcino-
gens within an isolated system such as a "glove box" shall 
wash their hands and arms upon completion of the assigned 
task and before engaging in other activities not associated 
with the isolated system.

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

(i) Access shall be restricted to authorized employees 
only;

(ii) Employees shall be required to wash hands, fore-
arms, face and neck upon each exit from the regulated areas, 
close to the point of exit and before engaging in other activi-
ties.

(c) Open vessel system operations. Open vessel system 
operations as defined in WAC 296-62-07304(12) are prohib-
ited.

(d) Transfer from a closed system. Charging or discharg-
ing point operations, or otherwise opening a closed system. 
In operations involving "laboratory-type hoods," or in loca-
tions where a carcinogen is contained in an otherwise "closed 
system," but is transferred, charged, or discharged into other 
normally closed containers, the provisions of this section 
shall apply.

(i) Access shall be restricted to authorized employees 
only;

(ii) Each operation shall be provided with continuous 
local exhaust ventilation so that air movement is always from 
ordinary work areas to the operation. Exhaust air shall not be 
discharged to regulated areas, nonregulated areas or the 
external environment unless decontaminated. Clean makeup 
air shall be introduced in sufficient volume to maintain the 
correct operation of the local exhaust system.

(iii) Employees shall be provided with, and required to 
wear, clean, full body protective clothing (smocks, coveralls, 
or long-sleeved shirt and pants), shoe covers and gloves prior 
to entering the regulated area.

(iv) Each employee((s)) engaged in handling operations 
involving the following carcinogens must be provided with 
and required to wear and use a full-face, supplied-air respira-
tor, of the continuous flow or pressure-demand type as 
required in chapter 296-842 WAC:

• Methyl Chloromethyl Ether;
• bis-Chloromethyl Ether;
• Ethylenemine;
• beta-Propiolactone;
• 4-Amino Diphenyl.

(v) Employees engaged in handling operations involv-
ing:
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• 4-nitrobiphenyl; 
• alpha-naphthylamine;
• 4-4'methylene bis(2-chloroaniline);
• 3-3'dichlorobenzidine (and its salts);
• beta-naphthylamine;
• benzidine;
• 2-acetylamino fluroene;
• 4-dimethylaminobenzene;
• n-nitrosodimethylamine

must be provided with, and required to wear and use, a half-
face, filter-type respirator certified for solid or liquid particu-
lates with minimum efficiency rating of 95% as required in 
chapter 296-842 WAC. A respirator affording higher levels 
of protection than this respirator may be substituted.

(vi) Prior to each exit from a regulated area, employees 
shall be required to remove and leave protective clothing and 
equipment at the point of exit and at the last exit of the day, to 
place used clothing and equipment in impervious containers 
at the point of exit for purposes of decontamination or dis-
posal. The contents of such impervious containers shall be 
identified, as required under WAC 296-62-07310 (2), (3) and 
(4).

(vii) Employees shall be required to wash hands, fore-
arms, face and neck on each exit from the regulated area, 
close to the point of exit, and before engaging in other activ-
ities.

(viii) Employees shall be required to shower after the last 
exit of the day.

(ix) Drinking fountains are prohibited in the regulated 
area.

(e) Maintenance and decontamination activities. In clean 
up of leaks or spills, maintenance or repair operations on con-
taminated systems or equipment, or any operations involving 
work in an area where direct contact with carcinogens could 
result, each authorized employee entering the area shall:

(i) Be provided with and required to wear, clean, imper-
vious garments, including gloves, boots and continuous-air 
supplied hood in accordance with WAC 296-800-160, and 
respiratory protective equipment required by this chapter 
296-842 WAC;

(ii) Be decontaminated before removing the protective 
garments and hood;

(iii) Be required to shower upon removing the protective 
garments and hood.

(f) Laboratory activities. The requirements of this subdi-
vision shall apply to research and quality control activities 
involving the use of carcinogens listed in WAC 296-62-
07302.

(i) Mechanical pipetting aids shall be used for all pipet-
ting procedures.

(ii) Experiments, procedures and equipment which could 
produce aerosols shall be confined to laboratory-type hoods 
or glove boxes.

(iii) Surfaces on which carcinogens are handled shall be 
protected from contamination.

(iv) Contaminated wastes and animal carcasses shall be 
collected in impervious containers which are closed and 

decontaminated prior to removal from the work area. Such 
wastes and carcasses shall be incinerated in such a manner 
that no carcinogenic products are released.

(v) All other forms of listed carcinogens shall be inacti-
vated prior to disposal.

(vi) Laboratory vacuum systems shall be protected with 
high efficiency scrubbers or with disposable absolute filters.

(vii) Employees engaged in animal support activities 
shall be:

(A) Provided with, and required to wear, a complete pro-
tective clothing change, clean each day, including coveralls 
or pants and shirt, foot covers, head covers, gloves, and 
appropriate respiratory protective equipment or devices; and

(B) Prior to each exit from a regulated area, employees 
shall be required to remove and leave protective clothing and 
equipment at the point of exit and at the last exit of the day, to 
place used clothing and equipment in impervious containers 
at the point of exit for purposes of decontamination or dis-
posal. The contents of such impervious containers shall be 
identified as required under WAC 296-62-07310 (2), (3) and 
(4).

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

(D) Required to shower after the last exit of the day.
(viii) Employees, other than those engaged only in ani-

mal support activities, each day shall be:
(A) Provided with and required to wear a clean change of 

appropriate laboratory clothing, such as a solid front gown, 
surgical scrub suit, or fully buttoned laboratory coat.

(B) Prior to each exit from a regulated area, employees 
shall be required to remove and leave protective clothing and 
equipment at the point of exit and at the last exit of the day, to 
place used clothing and equipment in impervious containers 
at the point of exit for purposes of decontamination or dis-
posal. The contents of such impervious containers shall be 
identified as required under WAC 296-62-07310 (2), (3) and 
(4).

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

(ix) Air pressure in laboratory areas and animal rooms 
where carcinogens are handled and bioassay studies are per-
formed shall be negative in relation to the pressure in sur-
rounding areas. Exhaust air shall not be discharged to regu-
lated areas, nonregulated areas or the external environment 
unless decontaminated.

(x) There shall be no connection between regulated areas 
and any other areas through the ventilation system.

(xi) A current inventory of the carcinogens shall be 
maintained.

(xii) Ventilated apparatus such as laboratory-type hoods, 
shall be tested at least semi-annually or immediately after 
ventilation modification or maintenance operations, by per-
sonnel fully qualified to certify correct containment and oper-
ation.
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AMENDATORY SECTION (Amending WSR 03-18-090, 
filed 9/2/03, effective 11/1/03)

WAC 296-62-07308  General regulated area require-
ments. (1) Respirator program. The employer must imple-
ment a respiratory protection program as required in chapter 
296-62 WAC, Part E (except WAC 296-62-07130 (1) and (5) 
and 296-62-07131), which covers each employee required by 
this chapter to use a respirator.

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

(a) The potentially affected area shall be evacuated as 
soon as the emergency has been determined.

(b) Hazardous conditions created by the emergency shall 
be eliminated and the potentially affected area shall be decon-
taminated prior to the resumption of normal operations.

(c) Special medical surveillance by a physician shall be 
instituted within twenty-four hours for employees present in 
the potentially affected area at the time of the emergency. A 
report of the medical surveillance and any treatment shall be 
included in the incident report, in accordance with WAC 296-
62-07312(2).

(d) Where an employee has a known contact with a listed 
carcinogen, such employee shall be required to shower as 
soon as possible, unless contraindicated by physical injuries.

(e) An incident report on the emergency shall be reported 
as provided in WAC 296-62-07312(2).

(3) Hygiene facilities and practices.
(a) Storage or consumption of food, storage or use of 

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

(b) Where employees are required by this section to 
wash, washing facilities shall be provided in accordance with 
WAC 296-800-230.

(c) Where employees are required by this section to 
shower, shower facilities shall be provided.

(i) One shower shall be provided for each ten employees 
of each sex, or numerical fraction thereof, who are required to 
shower during the same shift.

(ii) Body soap or other appropriate cleansing agents con-
venient to the showers shall be provided as specified in WAC 
296-800-230, of the safety and health core rules.

(iii) Showers shall be provided with hot and cold water 
feeding a common discharge line.

(iv) Employees who use showers shall be provided with 
individual clean towels.

(d) Where employees wear protective clothing and 
equipment, clean change rooms shall be provided and shall 
be equipped with storage facilities for street clothes and sep-
arate storage facilities for the protective clothing for the num-
ber of such employees required to change clothes.

(e) Where toilets are in regulated areas, such toilets shall 
be in a separate room.

(4) Contamination control.
 (a) Regulated areas, except for outdoor systems, shall be 
maintained under pressure negative with respect to nonregu-
lated areas. Local exhaust ventilation may be used to satisfy 

this requirement. Clean makeup air in equal volume shall 
replace air removed.

(b) Any equipment, material, or other item taken into or 
removed from a regulated area shall be done so in a manner 
that does not cause contamination in nonregulated areas or 
the external environment.

(c) Decontamination procedures shall be established and 
implemented to remove carcinogens from the surfaces of 
materials, equipment and the decontamination facility.

(d) Dry sweeping and dry mopping are prohibited.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07329  Vinyl chloride. (1) Scope and 
application.

(a) This section includes requirements for the control of 
employee exposure to vinyl chloride (chloroethene), Chemi-
cal Abstracts Service Registry No. 75014.

(b) This section applies to the manufacture, reaction, 
packaging, repackaging, storage, handling or use of vinyl 
chloride or polyvinyl chloride, but does not apply to the han-
dling or use of fabricated products made of polyvinyl chlo-
ride.

(c) This section applies to the transportation of vinyl 
chloride or polyvinyl chloride except to the extent that the 
department of transportation may regulate the hazards cov-
ered by this section.

(2) Definitions.
(a) "Action level" means a concentration of vinyl chlo-

ride of 0.5 ppm averaged over an eight-hour work day.
(b) "Authorized person" means any person specifically 

authorized by the employer whose duties require him/her to 
enter a regulated area or any person entering such an area as 
a designated representative of employees for the purpose of 
exercising an opportunity to observe monitoring and measur-
ing procedures.

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

(d) "Emergency" means any occurrence such as, but not 
limited to, equipment failure, or operation of a relief device 
which is likely to, or does, result in massive release of vinyl 
chloride.

(e) "Fabricated product" means a product made wholly 
or partly from polyvinyl chloride, and which does not require 
further processing at temperatures, and for times, sufficient to 
cause mass melting of the polyvinyl chloride resulting in the 
release of vinyl chloride.

(f) "Hazardous operation" means any operation, proce-
dure, or activity where a release of either vinyl chloride liquid 
or gas might be expected as a consequence of the operation or 
because of an accident in the operation, which would result in 
an employee exposure in excess of the permissible exposure 
limit.

(g) "Polyvinyl chloride" means polyvinyl chloride 
homopolymer or copolymer before such is converted to a 
fabricated product.

(h) "Vinyl chloride" means vinyl chloride monomer.
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(3) Permissible exposure limit.
(a) No employee may be exposed to vinyl chloride at 

concentrations greater than 1 ppm averaged over any 8-hour 
period, and

(b) No employee may be exposed to vinyl chloride at 
concentrations greater than 5 ppm averaged over any period 
not exceeding 15 minutes.

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

(4) Monitoring.
(a) A program of initial monitoring and measurement 

shall be undertaken in each establishment to determine if 
there is any employee exposed, without regard to the use of 
respirators, in excess of the action level.

(b) Where a determination conducted under subdivision 
(a) of this subsection shows any employee exposures without 
regard to the use of respirators, in excess of the action level, 
a program for determining exposures for each such employee 
shall be established. Such a program:

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

(ii) Shall be repeated not less than quarterly where any 
employee is exposed, without regard to the use of respirators, 
in excess of the action level.

(iii) May be discontinued for any employee only when at 
least two consecutive monitoring determinations, made not 
less than five working days apart, show exposures for that 
employee at or below the action level.

(c) Whenever there has been a production, process or 
control change which may result in an increase in the release 
of vinyl chloride, or the employer has any other reason to sus-
pect that any employee may be exposed in excess of the 
action level, a determination of employee exposure under 
subdivision (a) of this subsection shall be performed.

(d) The method of monitoring and measurement shall 
have an accuracy (with a confidence level of 95 percent) of 
not less than plus or minus fifty percent from 0.25 through 
0.5 ppm, plus or minus thirty-five percent from over 0.5 ppm 
through 1.0 ppm, plus or minus twenty-five percent over 1.0 
ppm, (methods meeting these accuracy requirements are 
available from the director).

(e) Employees or their designated representatives shall 
be afforded reasonable opportunity to observe the monitoring 
and measuring required by this subsection.

(5) Regulated area.
(a) A regulated area shall be established where:
(i) Vinyl chloride or polyvinyl chloride is manufactured, 

reacted, repackaged, stored, handled or used; and
(ii) Vinyl chloride concentrations are in excess of the 

permissible exposure limit.
(b) Access to regulated areas shall be limited to autho-

rized persons.
(6) Methods of compliance. Employee exposures to 

vinyl chloride shall be controlled to at or below the permissi-
ble exposure limit provided in subsection (3) of this section 
by engineering, work practice, and personal protective con-
trols as follows:

(a) Feasible engineering and work practice controls shall 
immediately be used to reduce exposures to at or below the 
permissible exposure limit.

(b) Wherever feasible engineering and work practice 
controls which can be instituted immediately are not suffi-
cient to reduce exposures to at or below the permissible expo-
sure limit, they shall nonetheless be used to reduce exposures 
to the lowest practicable level, and shall be supplemented by 
respiratory protection in accordance with subsection (7) of 
this section. A program shall be established and implemented 
to reduce exposures to at or below the permissible exposure 
limit, or to the greatest extent feasible, solely by means of 
engineering and work practice controls, as soon as feasible.

(c) Written plans for such a program shall be developed 
and furnished upon request for examination and copying to 
the director. Such plans shall be updated at least every six 
months.

(7) Respiratory protection. 
(a) General. For employees who use respirators required 

by this section, the employer must provide each employee an 
appropriate respirator((s)) that ((comply)) complies with the 
requirements of this section.

(b) Respirator program. The employer must develop, 
implement, and maintain a respiratory protection program as 
required in chapter 296-842 WAC, Respirators, ((except for)) 
which covers each employee required by this chapter to use a 
respirator.  Exception:  The requirements in WAC 296-842-
13005 that address change out of vapor or gas respirator car-
tridges or canisters.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respira-

tors as specified in this section and WAC 296-842-13005 in 
the respirator rule.

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

(iii) Make sure the following respirators, when selected, 
are equipped with a canister with a service life of at least four 
hours when used in vinyl chloride concentrations up to 25 
ppm:

(A) Helmet, hood, or full-facepiece PAPRs
OR
(B) Gas masks with a front- or back-mounted canister.
(d) Where air-purifying respirators are used:
(i) Air-purifying canisters or cartridges must be replaced 

prior to the expiration of their service life or the end of the 
shift in which they are first used, whichever occurs first, and

(ii) A continuous monitoring and alarm system must be 
provided when concentrations of vinyl chloride could reason-
ably exceed the allowable concentrations for the devices in 
use. Such system shall be used to alert employees when vinyl 
chloride concentrations exceed the allowable concentrations 
for the devices in use, and

(iii) Respirators specified for higher concentrations may 
be used for lower concentration.

(8) Hazardous operations.
(a) Employees engaged in hazardous operations, includ-

ing entry of vessels to clean polyvinyl chloride residue from 
vessel walls, shall be provided and required to wear and use;
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(i) Respiratory protection in accordance with subsections 
(3) and (7) of this section; and

(ii) Protective garments to prevent skin contact with liq-
uid vinyl chloride or with polyvinyl chloride residue from 
vessel walls. The protective garments shall be selected for the 
operation and its possible exposure conditions.

(b) Protective garments shall be provided clean and dry 
for each use.

(c) Emergency situations. A written operational plan for 
emergency situations shall be developed for each facility 
storing, handling, or otherwise using vinyl chloride as a liq-
uid or compressed gas. Appropriate portions of the plan shall 
be implemented in the event of an emergency. The plan shall 
specifically provide that:

(i) Employees engaged in hazardous operations or cor-
recting situations of existing hazardous releases shall be 
equipped as required in subdivisions (a) and (b) of this sub-
section;

(ii) Other employees not so equipped shall evacuate the 
area and not return until conditions are controlled by the 
methods required in subsection (6) of this section and the 
emergency is abated.

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

(a) The program shall include:
(i) The nature of the health hazard from chronic exposure 

to vinyl chloride including specifically the carcinogenic haz-
ard;

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

(iii) The purpose for, proper use, and limitations of respi-
ratory protective devices;

(iv) The fire hazard and acute toxicity of vinyl chloride, 
and the necessary protective steps;

(v) The purpose for and a description of the monitoring 
program;

(vi) The purpose for and a description of, the medical 
surveillance program;

(vii) Emergency procedures:
(A) Specific information to aid the employee in recogni-

tion of conditions which may result in the release of vinyl 
chloride; and

(B) A review of this standard at the employee's first 
training and indoctrination program, and annually thereafter.

(b) All materials relating to the program shall be pro-
vided upon request to the director.

(10) Medical surveillance. A program of medical sur-
veillance shall be instituted for each employee exposed, with-
out regard to the use of respirators, to vinyl chloride in excess 
of the action level. The program shall provide each such 
employee with an opportunity for examinations and tests in 
accordance with this subsection. All medical examinations 
and procedures shall be performed by or under the supervi-
sion of a licensed physician and shall be provided without 
cost to the employee.

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

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

(ii) A medical history shall be taken, including the fol-
lowing topics:

(A) Alcohol intake,
(B) Past history of hepatitis,
(C) Work history and past exposure to potential hepato-

toxic agents, including drugs and chemicals,
(D) Past history of blood transfusions, and
(E) Past history of hospitalizations.
(iii) A serum specimen shall be obtained and determina-

tions made of:
(A) Total bilirubin,
(B) Alkaline phosphatase,
(C) Serum glutamic oxalacetic transaminase (SGOT),
(D) Serum glutamic pyruvic transaminase (SGPT), and
(E) Gamma glustamyl transpeptidase.
(b) Examinations provided in accordance with this sub-

division shall be performed at least:
(i) Every six months for each employee who has been 

employed in vinyl chloride or polyvinyl chloride manufactur-
ing for ten years or longer; and

(ii) Annually for all other employees.
(c) Each employee exposed to an emergency shall be 

afforded appropriate medical surveillance.
(d) A statement of each employee's suitability for contin-

ued exposure to vinyl chloride including use of protective 
equipment and respirators, shall be obtained from the exam-
ining physician promptly after any examination. A copy of 
the physician's statement shall be provided each employee.

(e) If any employee's health would be materially 
impaired by continued exposure, such employee shall be 
withdrawn from possible contact with vinyl chloride.

(f) Laboratory analyses for all biological specimens 
included in medical examinations shall be performed in labo-
ratories licensed under 42 CFR Part 74.

(g) If the examining physician determines that alterna-
tive medical examinations to those required by subdivision 
(a) of this subsection will provide at least equal assurance of 
detecting medical conditions pertinent to the exposure to 
vinyl chloride, the employer may accept such alternative 
examinations as meeting the requirements of subdivision (a) 
of this subsection, if the employer obtains a statement from 
the examining physician setting forth the alternative exami-
nations and the rationale for substitution. This statement shall 
be available upon request for examination and copying to 
authorized representatives of the director.

(11) Signs and labels.
(a) Entrances to regulated areas shall be posted with leg-

ible signs bearing the legend:

CANCER-SUSPECT AGENT AREA AUTHORIZED PERSONNEL 
ONLY 

(b) Areas containing hazardous operations or where an 
emergency currently exists shall be posted with legible signs 
bearing the legend:
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CANCER-SUSPECT AGENT IN THIS AREA PROTECTIVE EQUIP-
MENT REQUIRED AUTHORIZED PERSONNEL ONLY 

(c) Containers of polyvinyl chloride resin waste from 
reactors or other waste contaminated with vinyl chloride shall 
be legibly labeled:

CONTAMINATED WITH VINYL CHLORIDE CANCER-SUSPECT 
AGENT

 (d) Containers of polyvinyl chloride shall be legibly 
labeled:

POLYVINYL CHLORIDE (OR TRADE NAME) CONTAINS VINYL 
CHLORIDE VINYL CHLORIDE IS A CANCER-SUSPECT AGENT

 (e) Containers of vinyl chloride shall be legibly labeled 
either:

VINYL CHLORIDE EXTREMELY FLAMMABLE GAS UNDER PRES-
SURE CANCER-SUSPECT AGENT

(or) 

(f) In accordance with 49 CFR Part 173, Subpart H, with 
the additional legends:

CANCER-SUSPECT AGENT

Applied near the label or placard.
(g) No statement shall appear on or near any required 

sign, label or instruction which contradicts or detracts from 
the effect of any required warning, information or instruction.

(12) Records.
(a) All records maintained in accordance with this sec-

tion shall include the name and Social Security number of 
each employee where relevant.

(b) Records of required monitoring and measuring and 
medical records shall be provided upon request to employees, 
designated representatives, and the director in accordance 
with chapter 296-802 WAC. These records shall be provided 
upon request to the director. Authorized personnel rosters 
shall also be provided upon request to the director.

(i) Monitoring and measuring records shall:
(A) State the date of such monitoring and measuring and 

the concentrations determined and identify the instruments 
and methods used;

(B) Include any additional information necessary to 
determine individual employee exposures where such expo-
sures are determined by means other than individual monitor-
ing of employees; and

(C) Be maintained for not less than 30 years.
(ii) Medical records shall be maintained for the duration 

of the employment of each employee plus 20 years, or 30 
years, whichever is longer.

(c) In the event that the employer ceases to do business 
and there is no successor to receive and retain his/her records 
for the prescribed period, these records shall be transmitted 
by registered mail to the director, and each employee individ-
ually notified in writing of this transfer. The employer shall 
also comply with any additional requirements set forth in 
chapter 296-802 WAC.

(d) Employees or their designated representatives shall 
be provided access to examine and copy records of required 
monitoring and measuring.

(e) Former employees shall be provided access to exam-
ine and copy required monitoring and measuring records 
reflecting their own exposures.

(f) Upon written request of any employee, a copy of the 
medical record of that employee shall be furnished to any 
physician designated by the employee.

(13) Reports.
(a) Not later than 1 month after the establishment of a 

regulated area, the following information shall be reported to 
the director. Any changes to such information shall be 
reported within fifteen days.

(i) The address and location of each establishment which 
has one or more regulated areas; and

(ii) The number of employees in each regulated area dur-
ing normal operations, including maintenance.

(b) Emergencies and the facts obtainable at that time, 
shall be reported within twenty-four hours to the director. 
Upon request of the director, the employer shall submit addi-
tional information in writing relevant to the nature and extent 
of employee exposures and measures taken to prevent future 
emergencies of similar nature.

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

(14) Appendix A supplementary medical information.
When required tests under subsection (10)(a) of this sec-

tion show abnormalities, the tests should be repeated as soon 
as practicable, preferably within three to four weeks. If tests 
remain abnormal, consideration should be given to with-
drawal of the employee from contact with vinyl chloride, 
while a more comprehensive examination is made.

Additional tests which may be useful:
(A) For kidney dysfunction:  Urine examination for albu-

min, red blood cells, and exfoliative abnormal cells.
(B) Pulmonary system:  Forced vital capacity, forced 

expiratory volume at one second, and chest roentgenogram 
(posterior-anterior, 14 x 17 inches).

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

(D) For a more comprehensive examination on repeated 
abnormal serum tests:  Hepatitis B antigen, and liver scan-
ning.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07336  Acrylonitrile. (1) Scope and 
application.

(a) This section applies to all occupational exposure to 
acrylonitrile (AN), Chemical Abstracts Service Registry No. 
000107131, except as provided in (b) and (c) of this subsec-
tion.
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(b) This section does not apply to exposures which result 
solely from the processing, use, and handling of the follow-
ing materials:

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

(ii) Materials made from and/ or containing AN for 
which objective data is reasonably relied upon to demonstrate 
that the material is not capable of releasing AN in airborne 
concentrations in excess of 1 ppm as an eight-hour time-
weighted average, under the expected conditions of process-
ing, use, and handling which will cause the greatest possible 
release; and

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

(c) An employer relying upon exemption under (1)(b)(ii) 
shall maintain records of the objective data supporting that 
exemption, and of the basis of the employer's reliance on the 
data as provided in subsection (17) of this section.

(2) Definitions, as applicable to this section:
(a) "Acrylonitrile" or "AN" - acrylonitrile monomer, 

chemical formula CH2=CHCN.
(b) "Action level" - a concentration of AN of 1 ppm as an 

eight-hour time-weighted average.
(c) "Authorized person" - any person specifically autho-

rized 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 opportunity to observe monitoring procedures 
under subsection (18) of this section.

(d) "Decontamination" means treatment of materials and 
surfaces by water washdown, ventilation, or other means, to 
assure that the materials will not expose employees to air-
borne concentrations of AN above 1 ppm as an eight-hour 
time-weighted average.

(e) "Director" - the director of labor and industries, or his 
authorized representative.

(f) "Emergency" - any occurrence such as, but not lim-
ited to, equipment failure, rupture of containers, or failure of 
control equipment, which is likely to, or does, result in unex-
pected exposure to AN in excess of the ceiling limit.

(g) "Liquid AN" means AN monomer in liquid form, and 
liquid or semiliquid polymer intermediates, including slur-
ries, suspensions, emulsions, and solutions, produced during 
the polymerization of AN.

(h) "Polyacrylonitrile" or "PAN" - polyacrylonitrile 
homopolymers or copolymers, except for materials as 
exempted under subsection (1)(b) of this section.

(3) Permissible exposure limits.
(a) Inhalation.
(i) Time-weighted average limit (TWA). The employer 

shall assure that no employee is exposed to an airborne con-
centration of acrylonitrile in excess of two parts acrylonitrile 
per million parts of air (2 ppm), as an eight-hour time-
weighted average.

(ii) Ceiling limit. The employer shall assure that no 
employee is exposed to an airborne concentration of acry-

lonitrile in excess of 10 ppm as averaged over any fifteen-
minute period during the working day.

(b) Dermal and eye exposure. The employer shall assure 
that no employee is exposed to skin contact or eye contact 
with liquid AN or PAN.

(4) Notification of use and emergencies.
(a) Use. Within ten days of the effective date of this stan-

dard, or within fifteen days following the introduction of AN 
into the workplace, every employer shall report, unless he has 
done so pursuant to the emergency temporary standard, the 
following information to the director for each such work-
place:

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

(ii) A brief description of each process of operation 
which may result in employee exposure to AN;

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

(iv) A brief description of the employer's safety and 
health program as it relates to limitation of employee expo-
sure to AN. Whenever there has been a significant change in 
the information required by this subsection, the employer 
shall promptly amend such information previously provided 
to the director.

(b) Emergencies and remedial action. Emergencies, and 
the facts obtainable at that time, shall be reported within 
twenty-four hours of the initial occurrence to the director. 
Upon request of the director, the employer shall submit addi-
tional information in writing relevant to the nature and extent 
of employee exposures and measures taken to prevent future 
emergencies of a similar nature.

(5) Exposure monitoring.
(a) General.
(i) Determinations of airborne exposure levels shall be 

made from air samples that are representative of each 
employee's exposure to AN over an eight-hour period.

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

(b) Initial monitoring. Each employer who has a place of 
employment in which AN is present shall monitor each such 
workplace and work operation to accurately determine the 
airborne concentrations of AN to which employees may be 
exposed. Such monitoring may be done on a representative 
basis, provided that the employer can demonstrate that the 
determinations are representative of employee exposures.

(c) Frequency.
(i) If the monitoring required by this section reveals 

employee exposure to be below the action level, the employer 
may discontinue monitoring for that employee. The employer 
shall continue these quarterly measurements until at least two 
consecutive measurements taken at least seven days apart, are 
below the action level, and thereafter the employer may dis-
continue monitoring for that employee.

(ii) If the monitoring required by this section reveals 
employee exposure to be at or above the action level but 
below the permissible exposure limits, the employer shall 
repeat such monitoring for each such employee at least quar-
terly.
Expedited [ 10 ]



Washington State Register, Issue 09-08 WSR 09-08-105
(iii) If the monitoring required by this section reveals 
employee exposure to be in excess of the permissible expo-
sure limits, the employer shall repeat these determinations for 
each such employee at least monthly. The employer shall 
continue these monthly measurements until at least two con-
secutive measurements, taken at least seven days apart, are 
below the permissible exposure limits, and thereafter the 
employer shall monitor at least quarterly.

(d) Additional monitoring. Whenever there has been a 
production, process, control or personnel change which may 
result in new or additional exposure to AN, or whenever the 
employer has any other reason to suspect a change which 
may result in new or additional exposures to AN, additional 
monitoring which complies with this subsection shall be con-
ducted.

(e) Employee notification.
(i) Within five working days after the receipt of monitor-

ing results, the employer shall notify each employee in writ-
ing of the results which represent that employee's exposure.

(ii) Whenever the results indicate that the representative 
employee exposure exceeds the permissible exposure limits, 
the employer shall include in the written notice a statement 
that the permissible exposure limits were exceeded and a 
description of the corrective action being taken to reduce 
exposure to or below the permissible exposure limits.

(f) Accuracy of measurement. The method of measure-
ment of employee exposures shall be accurate, to a confi-
dence level of ninety-five percent, to within plus or minus 
twenty-five percent for concentrations of AN at or above the 
permissible exposure limits, and plus or minus thirty-five 
percent for concentrations of AN between the action level 
and the permissible exposure limits.

(g) Weekly survey of operations involving liquid AN. In 
addition to monitoring of employee exposures to AN as oth-
erwise required by this subsection, the employer shall survey 
areas of operations involving liquid AN at least weekly to 
detect points where AN liquid or vapor are being released 
into the workplace. The survey shall employ an infra-red gas 
analyzer calibrated for AN, a multipoint gas chromatographic 
monitor, or comparable system for detection of AN. A listing 
of levels detected and areas of AN release, as determined 
from the survey, shall be posted prominently in the work-
place, and shall remain posted until the next survey is com-
pleted.

(6) Regulated areas.
(a) The employer shall establish regulated areas where 

AN concentrations are in excess of the permissible exposure 
limits.

(b) Regulated areas shall be demarcated and segregated 
from the rest of the workplace, in any manner that minimizes 
the number of persons who will be exposed to AN.

(c) Access to regulated areas shall be limited to autho-
rized persons or to persons otherwise authorized by the act or 
regulations issued pursuant thereto.

(d) The employer shall assure that in the regulated area, 
food or beverages are not present or consumed, smoking 
products are not present or used, and cosmetics are not 
applied, (except that these activities may be conducted in the 
lunchrooms, change rooms and showers required under sub-
sections (13)(a) - (13)(c) of this section.

(7) Methods of compliance.
(a) Engineering and work practice controls.
(i) The employer shall institute engineering or work 

practice controls to reduce and maintain employee exposures 
to AN, to or below the permissible exposure limits, except to 
the extent that the employer establishes that such controls are 
not feasible.

(ii) Wherever the engineering and work practice controls 
which can be instituted are not sufficient to reduce employee 
exposures to or below the permissible exposure limits, the 
employer shall nonetheless use them to reduce exposures to 
the lowest levels achievable by these controls and shall sup-
plement them by the use of respiratory protection which com-
plies with the requirements of subsection (8) of this section.

(b) Compliance program.
(i) The employer shall establish and implement a written 

program to reduce employee exposures to or below the per-
missible exposure limits solely by means of engineering and 
work practice controls, as required by subsection (7)(a) of 
this section.

(ii) Written plans for these compliance programs shall 
include at least the following:

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

(B) Engineering plans and other studies used to deter-
mine the controls for each process;

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

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

(E) Other relevant information.
(iii) The employer shall complete the steps set forth in 

the compliance program by the dates in the schedule.
(iv) Written plans for such a program shall be submitted 

upon request to the director, and shall be available at the 
worksite for examination and copying by the director, or any 
affected employee or representative.

(v) The plans required by this subsection shall be revised 
and updated at least every six months to reflect the current 
status of the program.

(8) Respiratory protection.
(a) General. For employees who use respirators required 

by this section, the employer must provide ((respirators that 
comply)) each employee an appropriate respirator that com-
plies with the requirements of this subsection. Respirators 
must be used during:

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

(ii) Work operations, such as maintenance and repair 
activities or reactor cleaning, for which the employer estab-
lishes that engineering and work-practice controls are not 
feasible; 

(iii) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the permissible exposure lim-
its;

(iv) In emergencies.
(b) Respirator program.
[ 11 ] Expedited



WSR 09-08-105 Washington State Register, Issue 09-08
Employers must develop, implement and maintain a res-
piratory protection program in accordance with chapter 296-
842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respira-

tors by following the requirements in this section and WAC 
296-842-13005 in the respirator rule.

(ii) Provide to employees, for escape, any organic vapor, 
air-purifying respirator or any self-contained breathing appa-
ratus (SCBA) that meets the selection requirements of WAC 
296-842-13005 in the respirator rule.

(9) Emergency situations.
(a) Written plans.
(i) A written plan for emergency situations shall be 

developed for each workplace where AN is present. Appro-
priate portions of the plan shall be implemented in the event 
of an emergency.

(ii) The plan shall specifically provide that employees 
engaged in correcting emergency conditions shall be 
equipped as required in subsection (8) of this section until the 
emergency is abated.

(b) Alerting employees.
(i) Where there is the possibility of employee exposure 

to AN in excess of the ceiling limit due to the occurrence of 
an emergency, a general alarm shall be installed and main-
tained to promptly alert employees of such occurrences.

(ii) Employees not engaged in correcting the emergency 
shall be evacuated from the area and shall not be permitted to 
return until the emergency is abated.

(10) Protective clothing and equipment.
(a) Provision and use. Where eye or skin contact with 

liquid AN or PAN may occur, the employer shall provide at 
no cost to the employee, and assure that employees wear, 
appropriate protective clothing or other equipment in accor-
dance with WAC 296-800-160 to protect any area of the body 
which may come in contact with liquid AN or PAN.

(b) Cleaning and replacement.
(i) The employer shall clean, launder, maintain, or 

replace protective clothing and equipment required by this 
subsection, as needed to maintain their effectiveness. In addi-
tion, the employer shall provide clean protective clothing and 
equipment at least weekly to each affected employee.

(ii) The employer shall assure that impermeable protec-
tive clothing which contacts or is likely to have contacted liq-
uid AN shall be decontaminated before being removed by the 
employee.

(iii) The employer shall assure that AN- or PAN-contam-
inated protective clothing and equipment is placed and stored 
in closable containers which prevent dispersion of the AN or 
PAN outside the container.

(iv) The employer shall assure that an employee whose 
nonimpermeable clothing becomes wetted with liquid AN 
shall immediately remove that clothing and proceed to 
shower. The clothing shall be decontaminated before it is 
removed from the regulated area.

(v) The employer shall assure that no employee removes 
AN- or PAN-contaminated protective equipment or clothing 
from the change room, except for those employees authorized 

to do so for the purpose of laundering, maintenance, or dis-
posal.

(vi) The employer shall inform any person who launders 
or cleans AN- or PAN-contaminated protective clothing or 
equipment of the potentially harmful effects of exposure to 
AN.

(vii) The employer shall assure that containers of con-
taminated protective clothing and equipment which are to be 
removed from the workplace for any reason are labeled in 
accordance with subsection (16)(c)(ii) of this section, and 
that such labels remain affixed when such containers leave 
the employer's workplace.

(11) Housekeeping.
(a) All surfaces shall be maintained free of accumula-

tions of liquid AN and of PAN.
(b) For operations involving liquid AN, the employer 

shall institute a program for detecting leaks and spills of liq-
uid AN, including regular visual inspections.

(c) Where spills of liquid AN are detected, the employer 
shall assure that surfaces contacted by the liquid AN are 
decontaminated. Employees not engaged in decontamination 
activities shall leave the area of the spill, and shall not be per-
mitted in the area until decontamination is completed.

(d) Liquids. Where AN is present in a liquid form, or as 
a resultant vapor, all containers or vessels containing AN 
shall be enclosed to the maximum extent feasible and tightly 
covered when not in use, with adequate provision made to 
avoid any resulting potential explosion hazard.

(e) Surfaces.
(i) Dry sweeping and the use of compressed air for the 

cleaning of floors and other surfaces where AN and PAN are 
found is prohibited.

(ii) Where vacuuming methods are selected, either porta-
ble units or a permanent system may be used.

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

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

(iii) Cleaning of floors and other contaminated surfaces 
may not be performed by washing down with a hose, unless a 
fine spray has first been laid down.

(12) Waste disposal. AN and PAN waste, scrap, debris, 
bags, containers or equipment, shall be disposed of in sealed 
bags or other closed containers which prevent dispersion of 
AN outside the container, and labeled as prescribed in sub-
section (16)(c)(ii) of this section.

(13) Hygiene facilities and practices. Where employees 
are exposed to airborne concentrations of AN above the per-
missible exposure limits, or where employees are required to 
wear protective clothing or equipment pursuant to subsection 
(11) of this section, or where otherwise found to be appropri-
ate, the facilities required by WAC 296-800-230 shall be pro-
vided by the employer for the use of those employees, and the 
employer shall assure that the employees use the facilities 
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provided. In addition, the following facilities or requirements 
are mandated.

(a) Change rooms. The employer shall provide clean 
change rooms in accordance with WAC 296-800-230.

(b) Showers.
(i) The employer shall provide shower facilities in accor-

dance with WAC 296-800-230.
(ii) In addition, the employer shall also assure that 

employees exposed to liquid AN and PAN shower at the end 
of the work shift.

(iii) The employer shall assure that, in the event of skin 
or eye exposure to liquid AN, the affected employee shall 
shower immediately to minimize the danger of skin absorp-
tion.

(c) Lunchrooms.
(i) Whenever food or beverages are consumed in the 

workplace, the employer shall provide lunchroom facilities 
which have a temperature controlled, positive pressure, fil-
tered air supply, and which are readily accessible to employ-
ees exposed to AN above the permissible exposure limits.

(ii) In addition, the employer shall also assure that 
employees exposed to AN above the permissible exposure 
limits wash their hands and face prior to eating.

(14) Medical surveillance.
(a) General.
(i) The employer shall institute a program of medical 

surveillance for each employee who is or will be exposed to 
AN above the action level. The employer shall provide each 
such employee with an opportunity for medical examinations 
and tests in accordance with this subsection.

(ii) The employer shall assure that all medical examina-
tions and procedures are performed by or under the supervi-
sion of a licensed physician, and shall be provided without 
cost to the employee.

(b) Initial examinations. At the time of initial assign-
ment, or upon institution of the medical surveillance pro-
gram, the employer shall provide each affected employee an 
opportunity for a medical examination, including at least the 
following elements:

(i) A work history and medical history with special atten-
tion to skin, respiratory, and gastrointestinal systems, and 
those nonspecific symptoms, such as headache, nausea, vom-
iting, dizziness, weakness, or other central nervous system 
dysfunctions that may be associated with acute or chronic 
exposure to AN.

(ii) A physical examination giving particular attention to 
central nervous system, gastrointestinal system, respiratory 
system, skin and thyroid.

(iii) A 14" x 17" posteroanterior chest X ray.
(iv) Further tests of the intestinal tract, including fecal 

occult blood screening, and proctosigmoidoscopy, for all 
workers forty years of age or older, and for any other affected 
employees for whom, in the opinion of the physician, such 
testing is appropriate.

(c) Periodic examinations.
(i) The employer shall provide examinations specified in 

this subsection at least annually for all employees specified in 
subsection (14)(a) of this section.

(ii) If an employee has not had the examinations pre-
scribed in subsection (14)(b) of this section within six months 

of termination of employment, the employer shall make such 
examination available to the employee upon such termina-
tion.

(d) Additional examinations. If the employee for any 
reason develops signs or symptoms commonly associated 
with exposure to AN, the employer shall provide appropriate 
examination and emergency medical treatment.

(e) Information provided to the physician. The employer 
shall provide the following information to the examining 
physician:

(i) A copy of this standard and its appendices;
(ii) A description of the affected employee's duties as 

they relate to the employee's exposure;
(iii) The employee's representative exposure level;
(iv) The employee's anticipated or estimated exposure 

level (for preplacement examinations or in cases of exposure 
due to an emergency);

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

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

(f) Physician's written opinion.
(i) The employer shall obtain a written opinion from the 

examining physician which shall include:
(A) The results of the medical examination and test per-

formed;
(B) The physician's opinion as to whether the employee 

has any detected medical condition which would place the 
employee at an increased risk of material impairment of the 
employee's health from exposure to AN;

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

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

(ii) The employer shall instruct the physician not to 
reveal in the written opinion specific findings or diagnoses 
unrelated to occupational exposure to AN.

(iii) The employer shall provide a copy of the written 
opinion to the affected employee.

(15) Employee information and training.
(a) Training program.
(i) The employer shall ((institute a training program for 

all employees where there is occupational exposure to AN 
and shall assure their)) train each employee exposed to AN 
above the action level, each employee whose exposures are 
maintained below the action level by engineering and work 
practice controls, and each employee subject to potential skin 
or eye contact with liquid AN in accordance with the require-
ments of this section.  The employer shall institute a training 
program and ensure employee participation in the training 
program.

(ii) The training program shall be provided at the time of 
initial assignment, or upon institution of the training pro-
gram, and at least annually thereafter, and the employer shall 
assure that each employee is informed of the following:
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(A) The information contained in Appendices A, B and 
C;

(B) The quantity, location, manner of use, release or stor-
age of AN and the specific nature of operations which could 
result in exposure to AN, as well as any necessary protective 
steps;

(C) The purpose, proper use, and limitations of respira-
tors and protective clothing;

(D) The purpose and a description of the medical surveil-
lance program required by subsection (14) of this section;

(E) The emergency procedures developed, as required by 
subsection (9) of this section; and

(F) The engineering and work practice controls, their 
function and the employee's relationship thereto; and

(G) A review of this standard.
(b) Access to training materials.
(i) The employer shall make a copy of this standard and 

its appendices readily available to all affected employees.
(ii) The employer shall provide, upon request, all materi-

als relating to the employee information and training program 
to the director.

(16) Signs and labels.
(a) General.
(i) The employer may use labels or signs required by 

other statutes, regulations, or ordinances in addition to, or in 
combination with, signs and labels required by this subsec-
tion.

(ii) The employer shall assure that no statement appears 
on or near any sign or label, required by this subsection, 
which contradicts or detracts from such effects of the 
required sign or label.

(b) Signs.
(i) The employer shall post signs to clearly indicate all 

workplaces where AN concentrations exceed the permissible 
exposure limits. The signs shall bear the following legend:

DANGER
ACRYLONITRILE (AN)

CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

RESPIRATORS REQUIRED

(ii) The employer shall assure that signs required by this 
subsection are illuminated and cleaned as necessary so that 
the legend is readily visible.

(c) Labels.
(i) The employer shall assure that precautionary labels 

are affixed to all containers of AN, and to containers of PAN 
and products fabricated from PAN, except for those materials 
for which objective data is provided as to the conditions spec-
ified in subsection (1)(b) of this section. The employer shall 
assure that the labels remain affixed when the AN or PAN are 
sold, distributed or otherwise leave the employer's work-
place.

(ii) The employer shall assure that the precautionary 
labels required by this subsection are readily visible and leg-
ible. The labels shall bear the following legend:

DANGER
CONTAINS ACRYLONITRILE (AN)

CANCER HAZARD

(17) Recordkeeping.
(a) Objective data for exempted operations.
(i) Where the processing, use, and handling of products 

fabricated from PAN are exempted pursuant to subsection 
(1)(b) of this section, the employer shall establish and main-
tain an accurate record of objective data reasonably relied 
upon in support of the exemption.

(ii) This record shall include the following information:
(A) The relevant condition in subsection (1)(b) upon 

which exemption is based;
(B) The source of the objective data;
(C) The testing protocol, results of testing, and/ or analy-

sis of the material for the release of AN;
(D) A description of the operation exempted and how the 

data supports the exemption; and
(E) Other data relevant to the operations, materials, and 

processing covered by the exemption.
(iii) The employer shall maintain this record for the dura-

tion of the employer's reliance upon such objective data.
(b) Exposure monitoring.
(i) The employer shall establish and maintain an accurate 

record of all monitoring required by subsection (5) of this 
section.

(ii) This record shall include:
(A) The dates, number, duration, and results of each of 

the samples taken, including a description of the sampling 
procedure used to determine representative employee expo-
sure;

(B) A description of the sampling and analytical methods 
used and the data relied upon to establish that the methods 
used meet the accuracy and precision requirements of subsec-
tion (5)(f) of this section;

(C) Type of respiratory protective devices worn, if any; 
and

(D) Name, Social Security number and job classification 
of the employee monitored and of all other employees whose 
exposure the measurement is intended to represent.

(iii) The employer shall maintain this record for at least 
40 years or the duration of employment plus 20 years, which-
ever is longer.

(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee subject to medical surveillance as 
required by subsection (14) of this section.

(ii) This record shall include:
(A) A copy of the physicians' written opinions;
(B) Any employee medical complaints related to expo-

sure to AN;
(C) A copy of the information provided to the physician 

as required by subsection (14)(f) of this section; and
(D) A copy of the employee's medical and work history.
(iii) The employer shall assure that this record be main-

tained for at least forty years or for the duration of employ-
ment plus twenty years, whichever is longer.

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

(ii) Records required by subdivisions (a) through (c) of 
this subsection shall be provided upon request to employees, 
designated representatives, and the assistant director in 
accordance with chapter 296-802 WAC. Records required by 
subdivision (a) of this section shall be provided in the same 
manner as exposure monitoring records.

(iii) The employer shall assure that employee medical 
records required to be maintained by this section, be made 
available, upon request, for examination and copying, to the 
affected employee or former employee, or to a physician des-
ignated by the affected employee, former employee, or desig-
nated representative.

(e) Transfer of records.
(i) Whenever the employer ceases to do business, the 

successor employer shall receive and retain all records 
required to be maintained by this section.

(ii) Whenever the employer ceases to do business and 
there is no successor employer to receive and retain the 
records for the prescribed period, these records shall be trans-
mitted to the director.

(iii) At the expiration of the retention period for the 
records required to be maintained pursuant to this section, the 
employer shall transmit these records to the director.

(iv) The employer shall also comply with any additional 
requirements involving transfer of records set forth in chapter 
296-802 WAC.

(18) Observation of monitoring.
(a) Employee observation. The employer shall provide 

affected employees, or their designated representatives, an 
opportunity to observe any monitoring of employee exposure 
to AN conducted pursuant to subsection (5) of this section.

(b) Observation procedures.
(i) Whenever observation of the monitoring of employee 

exposure to AN requires entry into an area where the use of 
protective clothing or equipment is required, the employer 
shall provide the observer with personal protective clothing 
or equipment required to be worn by employees working in 
the area, assure the use of such clothing and equipment, and 
require the observer to comply with all other applicable 
safety and health procedures.

(ii) Without interfering with the monitoring, observers 
shall be entitled:

(A) To receive an explanation of the measurement proce-
dures;

(B) To observe all steps related to the measurement of 
airborne concentrations of AN performed at the place of 
exposure; and

(C) To record the results obtained.
(19) Appendices. The information contained in the 

appendices is not intended, by itself, to create any additional 
obligation not otherwise imposed, or to detract from any obli-
gation.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07342  1,2-Dibromo-3-chloropropane.
(1) Scope and application.

(a) This section applies to occupational exposure to 1,2-
dibromo-3-chloropropane (DBCP).

(b) This section does not apply to:
(i) Exposure to DBCP which results solely from the 

application and use of DBCP as a pesticide; or
(ii) The storage, transportation, distribution or sale of 

DBCP in intact containers sealed in such a manner as to pre-
vent exposure to DBCP vapors or liquids, except for the 
requirements of subsections (11), (16) and (17) of this sec-
tion.

(2) Definitions applicable to this section:
(a) "Authorized person" - any person specifically autho-

rized by the employer and whose duties require the person to 
be present in areas where DBCP is present; and any person 
entering this area as a designated representative of employees 
exercising an opportunity to observe employee exposure 
monitoring.

(b) "DBCP" - 1,2-dibromo-3-chloropropane, Chemical 
Abstracts Service Registry Number 96-12-8, and includes all 
forms of DBCP.

(c) "Director" - the director of labor and industries, or his 
authorized representative.

(d) "Emergency" - any occurrence such as, but not lim-
ited to equipment failure, rupture of containers, or failure of 
control equipment which may, or does, result in unexpected 
release of DBCP.

(3) Permissible exposure limits.
(a) Inhalation.
(i) Time-weighted average limit (TWA). The employer 

shall assure that no employee is exposed to an airborne con-
centration in excess of one part DBCP per billion part of air 
(ppb) as an eight-hour time-weighted average.

(ii) Ceiling limit. The employer shall assure that no 
employee is exposed to an airborne concentration in excess 
of five parts DBCP per billion parts of air (ppb) as averaged 
over any fifteen minutes during the working day.

(b) Dermal and eye exposure. The employer shall assure 
that no employee is exposed to eye or skin contact with 
DBCP.

(4) Notification of use. Within ten days of the effective 
date of this section or within ten days following the introduc-
tion of DBCP into the workplace, every employer who has a 
workplace where DBCP is present shall report the following 
information to the director for each such workplace:

(a) The address and location of each workplace in which 
DBCP is present;

(b) A brief description of each process or operation 
which may result in employee exposure to DBCP;

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

(d) A brief description of the employer's safety and 
health program as it relates to limitation of employee expo-
sure to DBCP.

(5) Regulated areas. The employer shall establish, within 
each place of employment, regulated areas wherever DBCP 
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concentrations are in excess of the permissible exposure 
limit.

(a) The employer shall limit access to regulated areas to 
authorized persons.

(b) All employees entering or working in a regulated 
area shall wear respiratory protection in accordance with 
Table I.

(6) Exposure monitoring.
(a) General. Determinations of airborne exposure levels 

shall be made from air samples that are representative of each 
employee's exposure to DBCP over an eight-hour period. 
(For the purposes of this section, employee exposure is that 
exposure which would occur if the employee were not using 
a respirator.)

(b) Initial. Each employer who has a place of employ-
ment in which DBCP is present shall monitor each workplace 
and work operation to accurately determine the airborne con-
centrations of DBCP to which employees may be exposed.

(c) Frequency.
(i) If the monitoring required by this section reveals 

employee exposures to be below the permissible exposure 
limits, the employer shall repeat these determinations at least 
quarterly.

(ii) If the monitoring required by this section reveals 
employee exposure to be in excess of the permissible expo-
sure limits, the employer shall repeat these determinations for 
each such employee at least monthly. The employer shall 
continue these monthly determinations until at least two con-
secutive measurements, taken at least seven days apart, are 
below the permissible exposure limit, thereafter the employer 
shall monitor at least quarterly.

(d) Additional. Whenever there has been a production 
process, control or personnel change which may result in any 
new or additional exposure to DBCP, or whenever the 
employer has any other reason to suspect a change which 
may result in new or additional exposure to DBCP, additional 
monitoring which complies with subsection (6) shall be con-
ducted.

(e) Employee notification.
(i) Within five working days after the receipt of monitor-

ing results, the employer shall notify each employee in writ-
ing of results which represent the employee's exposure.

(ii) Whenever the results indicate that employee expo-
sure exceeds the permissible exposure limit, the employer 
shall include in the written notice a statement that the permis-
sible exposure limit was exceeded and a description of the 
corrective action being taken to reduce exposure to or below 
the permissible exposure limits.

(f) Accuracy of measurement. The method of measure-
ment shall be accurate, to a confidence level of ninety-five 
percent, to within plus or minus twenty-five percent for con-
centrations of DBCP at or above the permissible exposure 
limits.

(7) Methods of compliance.
(a) Priority of compliance methods. The employer shall 

institute engineering and work practice controls to reduce and 
maintain employee exposures to DBCP at or below the per-
missible exposure limit, except to the extent that the 
employer establishes that such controls are not feasible. 
Where feasible engineering and work practice controls are 

not sufficient to reduce employee exposures to within the 
permissible exposure limit, the employer shall nonetheless 
use them to reduce exposures to the lowest level achievable 
by these controls, and shall supplement them by use of respi-
ratory protection.

(b) Compliance program.
(i) The employer shall establish and implement a written 

program to reduce employee exposure to DBCP to or below 
the permissible exposure limit solely by means of engineer-
ing and work practice controls as required by this section.

(ii) The written program shall include a detailed schedule 
for development and implementation of the engineering and 
work practice controls. These plans shall be revised at least 
every six months to reflect the current status of the program.

(iii) Written plans for these compliance programs shall 
be submitted upon request to the director, and shall be avail-
able at the worksite for examination and copying by the 
director, and any affected employee or designated representa-
tive of employees.

(iv) The employer shall institute and maintain at least the 
controls described in his most recent written compliance pro-
gram.

(8) Respiratory protection.
(a) General. For employees who are required to use res-

pirators under this section, the employer must provide ((res-
pirators that comply)) each employee an appropriate respira-
tor that complies with the requirements of this subsection. 
Respirators must be used during:

(i) Period necessary to install or implement feasible engi-
neering and work-practice controls; 

(ii) Maintenance and repair activities for which engi-
neering and work-practice controls are not feasible; 

(iii) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the permissible exposure 
limit; 

(iv) Emergencies.
(b) The employer must establish, implement, and main-

tain a respiratory protection program as required by chapter 
296-842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respira-

tors according to this chapter and WAC 296-842-13005 in 
the respirator rule.

(ii) Provide employees with one of the following respira-
tor options to use for entry into, or escape from, unknown 
DBCP concentrations:

(A) A combination respirator that includes a full-face-
piece air-line respirator operated in a pressure-demand or 
other positive-pressure mode or continuous-flow mode and 
an auxiliary self-contained breathing apparatus (SCBA) 
operated in a pressure-demand or positive-pressure mode;

OR
(B) A full-facepiece SCBA operated in a pressure-

demand or other positive-pressure mode.
(9) Reserved.
(10) Emergency situations.
(a) Written plans.
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(i) A written plan for emergency situations shall be 
developed for each workplace in which DBCP is present.

(ii) Appropriate portions of the plan shall be imple-
mented in the event of an emergency.

(b) Employees engaged in correcting conditions shall be 
equipped as required in subsection (11) of this section until 
the emergency is abated.

(c) Evacuation. Employees not engaged in correcting the 
emergency shall be removed and restricted from the area and 
normal operations in the affected area shall not be resumed 
until the emergency is abated.

(d) Alerting employees. Where there is a possibility of 
employee exposure to DBCP due to the occurrence of an 
emergency, a general alarm shall be installed and maintained 
to promptly alert employees of such occurrences.

(e) Medical surveillance. For any employee exposed to 
DBCP in an emergency situation, the employer shall provide 
medical surveillance in accordance with subsection (14) of 
this section.

(f) Exposure monitoring.
(i) Following an emergency, the employer shall conduct 

monitoring which complies with subsection (6) of this sec-
tion.

(ii) In workplaces not normally subject to periodic mon-
itoring, the employer may terminate monitoring when two 
consecutive measurements indicate exposures below the per-
missible exposure limit.

(11) Protective clothing and equipment.
(a) Provision and use. Where eye or skin contact with 

liquid or solid DBCP may occur, employers shall provide at 
no cost to the employee, and assure that employees wear 
impermeable protective clothing and equipment in accor-
dance with WAC 296-800-160 to protect the area of the body 
which may come in contact with DBCP.

(b) Cleaning and replacement.
(i) The employer shall clean, launder, maintain, or 

replace protective clothing and equipment required by this 
subsection to maintain their effectiveness. In addition, the 
employer shall provide clean protective clothing and equip-
ment at least daily to each affected employee.

(ii) Removal and storage.
(A) The employer shall assure that employees remove 

DBCP contaminated work clothing only in change rooms 
provided in accordance with subsection (13) of this section.

(B) The employer shall assure that employees promptly 
remove any protective clothing and equipment which 
becomes contaminated with DBCP-containing liquids and 
solids. This clothing shall not be reworn until the DBCP has 
been removed from the clothing or equipment.

(C) The employer shall assure that no employee takes 
DBCP contaminated protective devices and work clothing 
out of the change room, except those employees authorized to 
do so for the purpose of laundering, maintenance, or disposal.

(iii) The employer shall assure that DBCP-contaminated 
protective work clothing and equipment is placed and stored 
in closed containers which prevent dispersion of DBCP out-
side the container.

(iv) The employer shall inform any person who launders 
or cleans DBCP-contaminated protective clothing or equip-
ment of the potentially harmful effects of exposure to DBCP.

(v) The employer shall assure that the containers of con-
taminated protective clothing and equipment which are to be 
removed from the workplace for any reason are labeled in 
accordance with subsection (16)(c) of this section.

(vi) The employer shall prohibit the removal of DBCP 
from protective clothing and equipment by blowing or shak-
ing.

(12) Housekeeping.
(a) Surfaces.
(i) All surfaces shall be maintained free of accumulations 

of DBCP.
(ii) Dry sweeping and the use of air for the cleaning of 

floors and other surfaces where DBCP dust or liquids are 
found is prohibited.

(iii) Where vacuuming methods are selected, either por-
table units or a permanent system may be used.

(A) If a portable unit is selected, the exhaust shall be 
attached to the general workplace exhaust ventilation system 
or collected within the vacuum unit, equipped with high effi-
ciency filters or other appropriate means of contaminant 
removal, so that DBCP is not reintroduced into the workplace 
air; and

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

(iv) Cleaning of floors and other contaminated surfaces 
may not be performed by washing down with a hose, unless a 
fine spray has first been laid down.

(b) Liquids. Where DBCP is present in a liquid form, or 
as a resultant vapor, all containers or vessels containing 
DBCP shall be enclosed to the maximum extent feasible and 
tightly covered when not in use.

(c) Waste disposal. DBCP waste, scrap, debris, bags, 
containers or equipment, shall be disposed in sealed bags or 
other closed containers which prevent dispersion of DBCP 
outside the container.

(13) Hygiene facilities and practices. 
(a) Change rooms. The employer shall provide clean 

change rooms equipped with storage facilities for street 
clothes and separate storage facilities for protective clothing 
and equipment whenever employees are required to wear 
protective clothing and equipment in accordance with sub-
sections (8), (9) and (11) of this section.

(b) Showers.
(i) The employer shall assure that employees working in 

the regulated area shower at the end of the work shift.
(ii) The employer shall assure that employees whose skin 

becomes contaminated with DBCP-containing liquids or sol-
ids immediately wash or shower to remove any DBCP from 
the skin.

(iii) The employer shall provide shower facilities in 
accordance with WAC 296-800-230.

(c) Lunchrooms. The employer shall provide lunchroom 
facilities which have a temperature controlled, positive pres-
sure, filtered air supply, and which are readily accessible to 
employees working in regulated areas.

(d) Lavatories.
(i) The employer shall assure that employees working in 

the regulated area remove protective clothing and wash their 
hands and face prior to eating.
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(ii) The employer shall provide a sufficient number of 
lavatory facilities which comply with WAC 296-800-230.

(e) Prohibition of activities in regulated areas. The 
employer shall assure that, in regulated areas, food or bever-
ages are not present or consumed, smoking products and 
implements are not present or used, and cosmetics are not 
present or applied.

(14) Medical surveillance.
(a) General. The employer shall institute a program of 

medical surveillance for each employee who is or will be 
exposed, without regard to the use of respirators, to DBCP. 
The employer shall provide each such employee with an 
opportunity for medical examinations and tests in accordance 
with this subsection. All medical examinations and proce-
dures shall be performed by or under the supervision of a 
licensed physician, and shall be provided without cost to the 
employee.

(b) Frequency and content. At the time of initial assign-
ment, annually thereafter, and whenever exposure to DBCP 
occurs, the employer shall provide a medical examination for 
employees who work in regulated areas, which includes at 
least the following:

(i) A complete medical and occupational history with 
emphasis on reproductive history.

(ii) A complete physical examination with emphasis on 
the genito-urinary tract, testicle size, and body habitus 
including the following tests:

(A) Sperm count;
(B) Complete urinalysis (U/ A);
(C) Complete blood count; and
(D) Thyroid profile.
(iii) A serum specimen shall be obtained and the follow-

ing determinations made by radioimmunoassay techniques 
utilizing National Institutes of Health (NIH) specific antigen 
or one of equivalent sensitivity:

(A) Serum multiphasic analysis (SMA 12);
(B) Serum follicle stimulating hormone (FSH);
(C) Serum luteinizing hormone (LH); and
(D) Serum estrogen (females).
(iv) Any other tests deemed appropriate by the examin-

ing physician.
(c) Additional examinations. If the employee for any rea-

son develops signs or symptoms commonly associated with 
exposure to DBCP, the employer shall provide the employee 
with a medical examination which shall include those ele-
ments considered appropriate by the examining physician.

(d) Information provided to the physician. The employer 
shall provide the following information to the examining 
physician:

(i) A copy of this standard and its appendices;
(ii) A description of the affected employee's duties as 

they relate to the employee's exposure;
(iii) The level of DBCP to which the employee is 

exposed; and
(iv) A description of any personal protective equipment 

used or to be used.
(e) Physician's written opinion.
(i) For each examination under this section, the employer 

shall obtain and provide the employee with a written opinion 
from the examining physician which shall include:

(A) The results of the medical tests performed;
(B) The physician's opinion as to whether the employee 

has any detected medical condition which would place the 
employee at an increased risk of material impairment of 
health from exposure to DBCP;

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

(D) A statement that the employee was informed by the 
physician of the results of the medical examination, and any 
medical conditions which require further examination or 
treatment.

(ii) The employer shall instruct the physician not to 
reveal in the written opinion specific findings or diagnoses 
unrelated to occupational exposure to DBCP.

(iii) The employer shall provide a copy of the written 
opinion to the affected employee.

(f) Emergency situations. If the employee is exposed to 
DBCP in an emergency situation, the employer shall provide 
the employee with a sperm count test as soon as practicable, 
or, if the employee is unable to produce a semen specimen, 
the hormone tests contained in subsection (14)(b) of this sec-
tion. The employer shall provide these same tests three 
months later.

(15) Employee information and training.
(a) Training program.
(i) Within thirty days of the effective date of this stan-

dard, the employer shall institute a training program for all 
employees who may be exposed to DBCP and shall assure 
their participation in such training program.

(ii) The employer shall assure that each employee is 
informed of the following:

(A) The information contained in Appendices A, B and 
C;

(B) The quantity, location, manner of use, release or stor-
age of DBCP and the specific nature of operations which 
could result in exposure to DBCP as well as any necessary 
protective steps;

(C) The purpose, proper use, limitations, and other train-
ing requirements covering respiratory protection as required 
in chapter 296-62 WAC, Part E;

(D) The purpose and description of the medical surveil-
lance program required by subsection (14) of this section; 
and

(E) A review of this standard.
(b) Access to training materials.
(i) The employer shall make a copy of this standard and 

its appendices readily available to all affected employees.
(ii) The employer shall provide, upon request, all materi-

als relating to the employee information and training program 
to the director.

(16) Signs and labels.
(a) General.
(i) The employer may use labels or signs required by 

other statutes, regulations, or ordinances in addition to or in 
combination with, signs and labels required by this subsec-
tion.

(ii) The employer shall assure that no statement appears 
on or near any sign or label required by this subsection which 
contradicts or detracts from the required sign or label.
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(b) Signs.
(i) The employer shall post signs to clearly indicate all 

work areas where DBCP may be present. These signs shall 
bear the legend:

DANGER

1,2-Dibromo-3-chloropropane
(Insert appropriate trade or common names)

CANCER HAZARD
AUTHORIZED PERSONNEL ONLY

(ii) Where airborne concentrations of DBCP exceed the 
permissible exposure limits, the signs shall bear the addi-
tional legend:

RESPIRATOR REQUIRED

(c) Labels.
(i) The employer shall assure that precautionary labels 

are affixed to all containers of DBCP and of products con-
taining DBCP, and that the labels remain affixed when the 
DBCP or products containing DBCP are sold, distributed, or 
otherwise leave the employer's workplace. Where DBCP or 
products containing DBCP are sold, distributed or otherwise 
leave the employer's workplace bearing appropriate labels 
required by EPA under the regulations in 40 CFR Part 162, 
the labels required by this subsection need not be affixed.

(ii) The employer shall assure that the precautionary 
labels required by this subsection are readily visible and leg-
ible. The labels shall bear the following legend:

DANGER
1,2-Dibromo-3-chloropropane

CANCER HAZARD

(17) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and maintain an accurate 

record of all monitoring required by subsection (6) of this 
section.

(ii) This record shall include:
(A) The dates, number, duration and results of each of 

the samples taken, including a description of the sampling 
procedure used to determine representative employee expo-
sure;

(B) A description of the sampling and analytical methods 
used;

(C) Type of respiratory worn, if any; and
(D) Name, Social Security number, and job classifica-

tion of the employee monitored and of all other employees 
whose exposure the measurement is intended to represent.

(iii) The employer shall maintain this record for at least 
forty years or the duration of employment plus twenty years, 
whichever is longer.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee subject to medical surveillance 
required by subsection (14) of this section.

(ii) This record shall include:
(A) The name and Social Security number of the 

employee;
(B) A copy of the physician's written opinion;
(C) Any employee medical complaints related to expo-

sure to DBCP;
(D) A copy of the information provided the physician as 

required by subsection (14)(c) of this section; and
(E) A copy of the employee's medical and work history.
(iii) The employer shall maintain this record for at least 

forty years or the duration of employment plus twenty years, 
whichever is longer.

(c) Availability.
(i) The employer shall assure that all records required to 

be maintained by this section be made available upon request 
to the director for examination and copying.

(ii) Employee exposure monitoring records and 
employee medical records required by this subsection shall 
be provided upon request to employees' designated represen-
tatives and the assistant director in accordance with chapter 
296-802 WAC.

(d) Transfer of records.
(i) If the employer ceases to do business, the successor 

employer shall receive and retain all records required to be 
maintained by this section for the prescribed period.

(ii) 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 transmit these records 
by mail to the director.

(iii) At the expiration of the retention period for the 
records required to be maintained under this section, the 
employer shall transmit these records by mail to the director.

(iv) The employer shall also comply with any additional 
requirements involving transfer of records set forth in chapter 
296-802 WAC.

(18) Observation of monitoring.
(a) Employee observation. The employer shall provide 

affected employees, or their designated representatives, an 
opportunity to observe any monitoring of employee exposure 
to DBCP conducted under subsection (6) of this section.

(b) Observation procedures.
(i) Whenever observation of the measuring or monitor-

ing of employee exposure to DBCP requires entry into an 
area where the use of protective clothing or equipment is 
required, the employer shall provide the observer with per-
sonal protective clothing or equipment required to be worn 
by employees working in the area, assure the use of such 
clothing and equipment, and require the observer to comply 
with all other applicable safety and health procedures.

(ii) Without interfering with the monitoring or measure-
ment, observers shall be entitled to:

(A) Receive an explanation of the measurement proce-
dures;

(B) Observe all steps related to the measurement of air-
borne concentrations of DBCP performed at the place of 
exposure; and

(C) Record the results obtained.
(19) Appendices. The information contained in the 

appendices is not intended, by itself, to create any additional 
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obligations not otherwise imposed or to detract from any 
existing obligation.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07413  Respirator protection. (1) Gen-
eral. For employees who use respirators required by this sec-
tion, the employer must provide each employee an appropri-
ate respirator((s)) that ((comply)) complies with the require-
ments of this subsection. Respirators must be used during:

(a) Periods necessary to install or implement feasible 
engineering and work-practice controls when employee 
exposure levels exceed the PEL;

(b) Maintenance and repair activities, and brief or inter-
mittent operations, where employee exposures exceed the 
PEL and engineering and work-practice controls are not fea-
sible or are not required;

(c) Activities in regulated areas as specified in WAC 
296-62-07409;

(d) Work operations for which the employer has imple-
mented all feasible engineering and work-practice controls 
and such controls are not sufficient to reduce employee expo-
sures to or below the PEL;

(e) Work operations for which an employee who is 
exposed to cadmium at or above the action level, and the 
employee requests a respirator;

(f) Work operations for which an employee is exposed 
above the PEL and engineering controls are not required by 
WAC 296-62-07411 (1)(b); and

(g) Emergencies.
(2) Respirator program.
(a) The employer must develop, implement and maintain 

a respiratory protection program as required by chapter 296-
842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(b) No employees must use a respirator if, based on their 
recent medical examination, the examining physician deter-
mines that they will be unable to continue to function nor-
mally while using a respirator. If the physician determines 
that the employee must be limited in, or removed from, their 
current job because of their inability to use a respirator, the 
limitation or removal must be in accordance with WAC 296-
62-07423 (11) and (12).

(c) If an employee has breathing difficulty during fit test-
ing or respirator use, the employer must provide the 
employee with a medical examination as required by WAC 
296-62-07423 (6)(b) to determine if the employee can use a 
respirator while performing the required duties.

(3) Respirator selection. The employer must:
(a) Select and provide the appropriate respirator as spec-

ified in this section and WAC 296-842-13005, found in the 
respirator rule.

(i) Provide employees with full-facepiece respirators 
when they experience eye irritation.

(ii) Make sure high-efficiency particulate air (HEPA) fil-
ters or N-, R-, or P-100 series filters are provided for powered 
air-purifying respirators (PAPRs) and negative-pressure air-
purifying respirators.

(b) Provide an employee with a powered, air-purifying 
respirator (PAPR) instead of a negative-pressure respirator 
when an employee who is entitled to a respirator chooses to 
use this type of respirator and such a respirator provides ade-
quate protection to the employee.

AMENDATORY SECTION (Amending WSR 07-03-163, 
filed 1/24/07, effective 4/1/07)

WAC 296-62-07425  Communication of cadmium 
hazards to employees. (1) General. In communications con-
cerning cadmium hazards, employers shall comply with the 
requirements of WISHA's Chemical Hazard Communication 
Standard, WAC 296-800-170, including but not limited to the 
requirements concerning warning signs and labels, material 
safety data sheets (MSDS), and employee information and 
training. In addition, employers shall comply with the follow-
ing requirements:

(2) Warning signs.
(a) Warning signs shall be provided and displayed in reg-

ulated areas. In addition, warning signs shall be posted at all 
approaches to regulated areas so that an employee may read 
the signs and take necessary protective steps before entering 
the area.

(b) Warning signs required by (a) of this subsection shall 
bear the following information:

DANGER CADMIUM CANCER HAZARD CAN CAUSE LUNG
AND KIDNEY DISEASE AUTHORIZED PERSONNEL ONLY

RESPIRATORS REQUIRED IN THIS AREA

(c) The employer shall assure that signs required by this 
subsection are illuminated, cleaned, and maintained as neces-
sary so that the legend is readily visible.

(3) Warning labels.
(a) Shipping and storage containers containing cad-

mium, cadmium compounds, or cadmium contaminated 
clothing, equipment, waste, scrap, or debris shall bear appro-
priate warning labels, as specified in (b) of this subsection.

(b) The warning labels shall include at least the follow-
ing information:

DANGER CONTAINS CADMIUM CANCER HAZARD AVOID
CREATING DUST CAN CAUSE LUNG AND KIDNEY DISEASE

(c) Where feasible, installed cadmium products shall 
have a visible label or other indication that cadmium is 
present.

(4) Employee information and training.
(a) The employer shall train each employee who is 

potentially exposed to cadmium in accordance with the 
requirements of this chapter.  The employer shall institute a 
training program ((for all employees who are potentially 
exposed to cadmium, assure)), ensure employee participation 
in the program, and maintain a record of the contents of such 
program.

(b) Training shall be provided prior to or at the time of 
initial assignment to a job involving potential exposure to 
cadmium and at least annually thereafter.
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(c) The employer shall make the training program under-
standable to the employee and shall assure that each 
employee is informed of the following:

(i) The health hazards associated with cadmium expo-
sure, with special attention to the information incorporated in 
WAC 296-62-07441, Appendix A;

(ii) The quantity, location, manner of use, release, and 
storage of cadmium in the workplace and the specific nature 
of operations that could result in exposure to cadmium, espe-
cially exposures above the PEL;

(iii) The engineering controls and work practices associ-
ated with the employee's job assignment;

(iv) The measures employees can take to protect them-
selves from exposure to cadmium, including modification of 
such habits as smoking and personal hygiene, and specific 
procedures the employer has implemented to protect employ-
ees from exposure to cadmium such as appropriate work 
practices, emergency procedures, and the provision of per-
sonal protective equipment;

(v) The purpose, proper selection, fitting, proper use, and 
limitations of protective clothing;

(vi) The purpose and a description of the medical sur-
veillance program required by WAC 296-62-07423;

(vii) The contents of this section and its appendices; 
(viii) The employee's rights of access to records under 

WAC 296-800-170 and chapter 296-802 WAC; and
(ix) The purpose, proper use, limitations, and other train-

ing requirements for respiratory protection as required in 
chapter 296-62 WAC, Part E.

(d) Additional access to information and training pro-
gram and materials.

(i) The employer shall make a copy of this section and its 
appendices readily available without cost to all affected 
employees and shall provide a copy if requested.

(ii) The employer shall provide to the director, upon 
request, all materials relating to the employee information 
and the training program.

AMENDATORY SECTION (Amending WSR 07-03-163, 
filed 1/24/07, effective 4/1/07)

WAC 296-62-07460  Butadiene. (1) Scope and applica-
tion.

(a) This section applies to all occupational exposures to 
1,3-Butadiene (BD), Chemical Abstracts Service Registry 
No. 106-99-0, except as provided in (b) of this subsection.

(b)(i) Except for the recordkeeping provisions in subsec-
tion (13)(a) of this section, this section does not apply to the 
processing, use, or handling of products containing BD or to 
other work operations and streams in which BD is present 
where objective data are reasonably relied upon that demon-
strate the work operation or the product or the group of prod-
ucts or operations to which it belongs may not reasonably be 
foreseen to release BD in airborne concentrations at or above 
the action level or in excess of the STEL under the expected 
conditions of processing, use, or handling that will cause the 
greatest possible release or in any plausible accident.

(ii) This section also does not apply to work operations, 
products or streams where the only exposure to BD is from 
liquid mixtures containing 0.1% or less of BD by volume or 

the vapors released from such liquids, unless objective data 
become available that show that airborne concentrations gen-
erated by such mixtures can exceed the action level or STEL 
under reasonably predictable conditions of processing, use or 
handling that will cause the greatest possible release.

(iii) Except for labeling requirements and requirements 
for emergency response, this section does not apply to the 
storage, transportation, distribution or sale of BD or liquid 
mixtures in intact containers or in transportation pipelines 
sealed in such a manner as to fully contain BD vapors or liq-
uids.

(c) Where products or processes containing BD are 
exempted under (b) of this subsection, the employer shall 
maintain records of the objective data supporting that exemp-
tion and the basis for the employer's reliance on the data, as 
provided in subsection (13)(a) of this section.

(2) Definitions:  For the purpose of this section, the fol-
lowing definitions shall apply:

"Action level" means a concentration of airborne BD of 
0.5 ppm calculated as an 8-hour time-weighted average.

"Director" means the director of the department of labor 
and industries, or authorized representatives.

"Authorized person" means any person specifically des-
ignated by the employer, whose duties require entrance into a 
regulated area, or a person entering such an area as a desig-
nated representative of employees to exercise the right to 
observe monitoring and measuring procedures under subsec-
tion (4)(h) of this section, or a person designated under the 
WISH Act or regulations issued under the WISH Act to enter 
a regulated area.

"1,3-Butadiene" means an organic compound with 
chemical formula CH(2)=CH-CH=CH(2) that has a molecu-
lar weight of approximately 54.15 gm/ mole.

"Business day" means any Monday through Friday, 
except those days designated as federal, state, local or com-
pany specific holidays.

"Complete blood count (CBC)" means laboratory tests 
performed on whole blood specimens and includes the fol-
lowing:  White blood cell count (WBC), hematocrit (Hct), 
red blood cell count (RBC), hemoglobin (Hgb), differential 
count of white blood cells, red blood cell morphology, red 
blood cell indices, and platelet count.

"Day" means any part of a calendar day.
"Emergency situation" means any occurrence such as, 

but not limited to, equipment failure, rupture of containers, or 
failure of control equipment that may or does result in an 
uncontrolled significant release of BD.

"Employee exposure" means exposure of a worker to air-
borne concentrations of BD which would occur if the 
employee were not using respiratory protective equipment.

"Objective data" means monitoring data, or mathemati-
cal modelling or calculations based on composition, chemical 
and physical properties of a material, stream or product.

"Permissible exposure limits (PELs)" means either the 8-
hour time-weighted average (8-hour TWA) exposure or the 
short-term exposure limit (STEL).

"Physician or other licensed health care professional" is 
an individual whose legally permitted scope of practice (i.e., 
license, registration, or certification) allows him or her to 
independently provide or be delegated the responsibility to 
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provide one or more of the specific health care services 
required by (k) of this subsection.

"Regulated area" means any area where airborne concen-
trations of BD exceed or can reasonably be expected to 
exceed the 8-hour time-weighted average (8-hour TWA) 
exposure of 1 ppm or the short-term exposure limit (STEL) of 
5 ppm for 15 minutes.

"This section" means this 1,3-butadiene standard.
(3) Permissible exposure limits (PELs).
(a) Time-weighted average (TWA) limit. The employer 

shall ensure that no employee is exposed to an airborne con-
centration of BD in excess of one part BD per million parts of 
air (ppm) measured as an eight (8)-hour time-weighted aver-
age.

(b) Short-term exposure limit (STEL). The employer 
shall ensure that no employee is exposed to an airborne con-
centration of BD in excess of five parts of BD per million 
parts of air (5 ppm) as determined over a sampling period of 
fifteen minutes.

(4) Exposure monitoring.
(a) General.
(i) Determinations of employee exposure shall be made 

from breathing zone air samples that are representative of the 
8-hour TWA and 15-minute short-term exposures of each 
employee.

(ii) Representative 8-hour TWA employee exposure 
shall be determined on the basis of one or more samples rep-
resenting full-shift exposure for each shift and for each job 
classification in each work area.

(iii) Representative 15-minute short-term employee 
exposures shall be determined on the basis of one or more 
samples representing 15-minute exposures associated with 
operations that are most likely to produce exposures above 
the STEL for each shift and for each job classification in each 
work area.

(iv) Except for the initial monitoring required under (b) 
of this subsection, where the employer can document that 
exposure levels are equivalent for similar operations on dif-
ferent work shifts, the employer need only determine repre-
sentative employee exposure for that operation from the shift 
during which the highest exposure is expected.

(b) Initial monitoring.
(i) Each employer who has a workplace or work opera-

tion covered by this section, shall perform initial monitoring 
to determine accurately the airborne concentrations of BD to 
which employees may be exposed, or shall rely on objective 
data pursuant to subsection (1)(b)(i) of this section to fulfill 
this requirement. The initial monitoring required under this 
subitem shall be completed within sixty days of the introduc-
tion of BD into the workplace.

(ii) Where the employer has monitored within two years 
prior to the effective date of this section and the monitoring 
satisfies all other requirements of this section, the employer 
may rely on such earlier monitoring results to satisfy the 
requirements of (b)(i) of this subsection, provided that the 
conditions under which the initial monitoring was conducted 
have not changed in a manner that may result in new or addi-
tional exposures.

(c) Periodic monitoring and its frequency.
(i) If the initial monitoring required by (b) of this subsec-

tion reveals employee exposure to be at or above the action 
level but at or below both the 8-hour TWA limit and the 
STEL, the employer shall repeat the representative monitor-
ing required by (a) of this subsection every twelve months.

(ii) If the initial monitoring required by (b) of this sub-
section reveals employee exposure to be above the 8-hour 
TWA limit, the employer shall repeat the representative mon-
itoring required by (a)(ii) of this subsection at least every 
three months until the employer has collected two samples 
per quarter (each at least 7 days apart) within a two-year 
period, after which such monitoring must occur at least every 
six months.

(iii) If the initial monitoring required by (b) of this sub-
section reveals employee exposure to be above the STEL, the 
employer shall repeat the representative monitoring required 
by (a)(iii) of this subsection at least every three months until 
the employer has collected two samples per quarter (each at 
least 7 days apart) within a two-year period, after which such 
monitoring must occur at least every six months.

(iv) The employer may alter the monitoring schedule 
from every six months to annually for any required represen-
tative monitoring for which two consecutive measurements 
taken at least 7 days apart indicate that employee exposure 
has decreased to or below the 8-hour TWA, but is at or above 
the action level.

(d) Termination of monitoring.
(i) If the initial monitoring required by (b) of this subsec-

tion reveals employee exposure to be below the action level 
and at or below the STEL, the employer may discontinue the 
monitoring for employees whose exposures are represented 
by the initial monitoring.

(ii) If the periodic monitoring required by (c) of this sub-
section reveals that employee exposures, as indicated by at 
least two consecutive measurements taken at least 7 days 
apart, are below the action level and at or below the STEL, 
the employer may discontinue the monitoring for those 
employees who are represented by such monitoring.

(e) Additional monitoring.
(i) The employer shall institute the exposure monitoring 

required under subsection (4) of this section whenever there 
has been a change in the production, process, control equip-
ment, personnel or work practices that may result in new or 
additional exposures to BD or when the employer has any 
reason to suspect that a change may result in new or addi-
tional exposures.

(ii) Whenever spills, leaks, ruptures or other breakdowns 
occur that may lead to employee exposure above the 8-hour 
TWA limit or above the STEL, the employer shall monitor 
(using leak source, such as direct reading instruments, area or 
personal monitoring), after the cleanup of the spill or repair 
of the leak, rupture or other breakdown, to ensure that expo-
sures have returned to the level that existed prior to the inci-
dent.

(f) Accuracy of monitoring.
Monitoring shall be accurate, at a confidence level of 95 

percent, to within plus or minus 25 percent for airborne con-
centrations of BD at or above the 1 ppm TWA limit and to 
within plus or minus 35 percent for airborne concentrations 
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of BD at or above the action level of 0.5 ppm and below the 
1 ppm TWA limit.

(g) Employee notification of monitoring results.
(i) The employer shall, within 5 business days after the 

receipt of the results of any monitoring performed under this 
section, notify the affected employees of these results in writ-
ing either individually or by posting of results in an appropri-
ate location that is accessible to affected employees.

(ii) The employer shall, within 15 business days after 
receipt of any monitoring performed under this section indi-
cating the 8-hour TWA or STEL has been exceeded, provide 
the affected employees, in writing, with information on the 
corrective action being taken by the employer to reduce 
employee exposure to or below the 8-hour TWA or STEL 
and the schedule for completion of this action.

(h) Observation of monitoring.
(i) Employee observation. The employer shall provide 

affected employees or their designated representatives an 
opportunity to observe any monitoring of employee exposure 
to BD conducted in accordance with this section.

(ii) Observation procedures. When observation of the 
monitoring of employee exposure to BD requires entry into 
an area where the use of protective clothing or equipment is 
required, the employer shall provide the observer at no cost 
with protective clothing and equipment, and shall ensure that 
the observer uses this equipment and complies with all other 
applicable safety and health procedures.

(5) Regulated areas.
(a) The employer shall establish a regulated area wher-

ever occupational exposures to airborne concentrations of 
BD exceed or can reasonably be expected to exceed the per-
missible exposure limits, either the 8-hour TWA or the 
STEL.

(b) Access to regulated areas shall be limited to autho-
rized persons.

(c) Regulated areas shall be demarcated from the rest of 
the workplace in any manner that minimizes the number of 
employees exposed to BD within the regulated area.

(d) An employer at a multiemployer worksite who estab-
lishes a regulated area shall communicate the access restric-
tions and locations of these areas to other employers with 
work operations at that worksite whose employees may have 
access to these areas.

(6) Methods of compliance.
(a) Engineering controls and work practices.
(i) The employer shall institute engineering controls and 

work practices to reduce and maintain employee exposure to 
or below the PELs, except to the extent that the employer can 
establish that these controls are not feasible or where subsec-
tion (8)(a)(i) of this section applies.

(ii) Wherever the feasible engineering controls and work 
practices which can be instituted are not sufficient to reduce 
employee exposure to or below the 8-hour TWA or STEL, 
the employer shall use them to reduce employee exposure to 
the lowest levels achievable by these controls and shall sup-
plement them by the use of respiratory protection that com-
plies with the requirements of subsection (8) of this section.

(b) Compliance plan.
(i) Where any exposures are over the PELs, the employer 

shall establish and implement a written plan to reduce 

employee exposure to or below the PELs primarily by means 
of engineering and work practice controls, as required by (a) 
of this subsection, and by the use of respiratory protection 
where required or permitted under this section. No compli-
ance plan is required if all exposures are under the PELs.

(ii) The written compliance plan shall include a schedule 
for the development and implementation of the engineering 
controls and work practice controls including periodic leak 
detection surveys.

(iii) Copies of the compliance plan required in (b) of this 
subsection shall be furnished upon request for examination 
and copying to the director, affected employees and desig-
nated employee representatives. Such plans shall be reviewed 
at least every 12 months, and shall be updated as necessary to 
reflect significant changes in the status of the employer's 
compliance program.

(iv) The employer shall not implement a schedule of 
employee rotation as a means of compliance with the PELs.

(7) Exposure goal program.
(a) For those operations and job classifications where 

employee exposures are greater than the action level, in addi-
tion to compliance with the PELs, the employer shall have an 
exposure goal program that is intended to limit employee 
exposures to below the action level during normal operations.

(b) Written plans for the exposure goal program shall be 
furnished upon request for examination and copying to the 
director, affected employees and designated employee repre-
sentatives.

(c) Such plans shall be updated as necessary to reflect 
significant changes in the status of the exposure goal pro-
gram.

(d) Respirator use is not required in the exposure goal 
program.

(e) The exposure goal program shall include the follow-
ing items unless the employer can demonstrate that the item 
is not feasible, will have no significant effect in reducing 
employee exposures, or is not necessary to achieve exposures 
below the action level:

(i) A leak prevention, detection, and repair program.
(ii) A program for maintaining the effectiveness of local 

exhaust ventilation systems.
(iii) The use of pump exposure control technology such 

as, but not limited to, mechanical double-sealed or seal-less 
pumps.

(iv) Gauging devices designed to limit employee expo-
sure, such as magnetic gauges on rail cars.

(v) Unloading devices designed to limit employee expo-
sure, such as a vapor return system.

(vi) A program to maintain BD concentration below the 
action level in control rooms by use of engineering controls.

(8) Respiratory protection.
(a) General. For employees who use respirators required 

by this section, the employer must provide ((respirators that 
comply)) each employee an appropriate respirator that com-
plies with the requirements of this subsection. Respirators 
must be used during:

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

(ii) Nonroutine work operations that are performed infre-
quently and for which exposures are limited in duration;
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(iii) Work operations for which feasible engineering 
controls and work-practice controls are not yet sufficient to 
reduce employee exposures to or below the PELs; 

(iv) Emergencies.
(b) Respirator program.
(i) The employer must implement a respiratory protec-

tion program as required by chapter 296-842 WAC, except 
WAC 296-842-13005 and 296-842-14005, which covers 
each employee required by this section to use a respirator.

(ii) If air-purifying respirators are used, the employer 
must replace the air-purifying filter elements according to the 
replacement schedule set for the class of respirators listed in 
Table 1 of this section, and at the beginning of each work 
shift.

(iii) Instead of using the replacement schedule listed in 
Table 1 of this section, the employer may replace cartridges 
or canisters at 90% of their expiration service life, provided 
the employer:

(A) Demonstrates that employees will be adequately 
protected by this procedure;

(B) Uses BD breakthrough data for this purpose that 
have been derived from tests conducted under worst-case 
conditions of humidity, temperature, and air-flow rate 
through the filter element, and the employer also describes 
the data supporting the cartridge- or canister-change sched-
ule, as well as the basis for using the data in the employer's 
respirator program.

(iv) A label must be attached to each filter element to 
indicate the date and time it is first installed on the respirator.

(v) If NIOSH approves an end-of-service-life indicator 
(ESLI) for an air-purifying filter element, the element may be 
used until the ESLI shows no further useful service life or 
until the element is replaced at the beginning of the next work 
shift, whichever occurs first.

(vi) Regardless of the air-purifying element used, if an 
employee detects the odor of BD, the employer must replace 
the air-purifying element immediately.

(c) Respirator selection.
(i) The employer must select appropriate respirators 

from Table 1 of this section.

Table 1. - Minimum Requirements for
Respiratory Protection for Airborne BD

Concentration of Airborne 
BD (ppm) or condition of 

use
Minimum required

respirator
Less than or equal to 5 ppm 
(5 times PEL)

(a) Air-purifying half mask 
or full facepiece respirator 
equipped with approved BD 
or organic vapor cartridges 
or canisters. Cartridges or 
canisters shall be replaced 
every 4 hours.

Less than or equal to 10 ppm 
(10 times PEL)

(a) Air-purifying half mask 
or full facepiece respirator 
equipped with approved BD 
or organic vapor cartridges 
or canisters. Cartridges or 
canisters shall be replaced 
every 3 hours.

Less than or equal to 25 ppm 
(25 times PEL)

(a) Air-purifying full face-
piece respirator equipped 
with approved BD or 
organic vapor cartridges or 
canisters.  Cartridges or can-
isters shall be replaced every 
2 hours.
(b) Any powered air-purify-
ing respirator equipped with 
approved BD or organic 
vapor cartridges. PAPR car-
tridges shall be replaced 
every 2 hours.
(c) Continuous flow sup-
plied air respirator equipped 
with a hood or helmet.

Less than or equal to 50 ppm 
(50 times PEL)

(a) Air-purifying full face-
piece respirator equipped 
with approved BD or 
organic vapor cartridges or 
canisters.  Cartridges or can-
isters shall be replaced every 
1 hour.
(b) Powered air purifying 
respirator equipped with a 
tight-fitting facepiece and 
an approved BD or organic 
vapor cartridges. PAPR car-
tridges shall be replaced 
every 1 hour.

Less than or equal to 1,000 
ppm (1,000 times PEL)

(a) Supplied air respirator 
equipped with a half mask 
or full facepiece and oper-
ated in a pressure demand or 
other positive pressure 
mode.

Greater than 1,000 ppm (a) Self-contained breathing 
unknown concentration, or 
apparatus equipped with a 
fire fighting full facepiece 
and operated in a pressure 

Table 1. - Minimum Requirements for
Respiratory Protection for Airborne BD

Concentration of Airborne 
BD (ppm) or condition of 

use
Minimum required

respirator
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Notes: Respirators approved for use in higher concentrations are per-
mitted to be used in lower concentrations. Full facepiece is 
required when eye irritation is anticipated.

(ii) Air-purifying respirators must have filter elements 
certified by NIOSH for organic vapor or BD.

(iii) When an employee whose job requires the use of a 
respirator cannot use a negative-pressure respirator, the 
employer must provide the employee with a respirator that 
has less breathing resistance than the negative-pressure respi-
rator, such as a powered air-purifying respirator or supplied-
air respirator, when the employee is able to use it and if it pro-
vides the employee adequate protection.

(9) Protective clothing and equipment. Where appropri-
ate to prevent eye contact and limit dermal exposure to BD, 
the employer shall provide protective clothing and equipment 
at no cost to the employee and shall ensure its use. Eye and 
face protection shall meet the requirements of WAC 296-
800-160.

(10) Emergency situations. Written plan. A written plan 
for emergency situations shall be developed, or an existing 
plan shall be modified, to contain the applicable elements 
specified in WAC 296-24-567, Employee emergency plans 
and fire prevention plans, and in WAC 296-62-3112, hazard-
ous waste operations and emergency responses, for each 
workplace where there is a possibility of an emergency.

(11) Medical screening and surveillance.
(a) Employees covered. The employer shall institute a 

medical screening and surveillance program as specified in 
this subsection for:

(i) Each employee with exposure to BD at concentrations 
at or above the action level on 30 or more days or for employ-

ees who have or may have exposure to BD at or above the 
PELs on 10 or more days a year;

(ii) Employers (including successor owners) shall con-
tinue to provide medical screening and surveillance for 
employees, even after transfer to a non-BD exposed job and 
regardless of when the employee is transferred, whose work 
histories suggest exposure to BD:

(A) At or above the PELs on 30 or more days a year for 
10 or more years;

(B) At or above the action level on 60 or more days a 
year for 10 or more years; or

(C) Above 10 ppm on 30 or more days in any past year; 
and

(iii) Each employee exposed to BD following an emer-
gency situation.

(b) Program administration.
(i) The employer shall ensure that the health question-

naire, physical examination and medical procedures are pro-
vided without cost to the employee, without loss of pay, and 
at a reasonable time and place.

(ii) Physical examinations, health questionnaires, and 
medical procedures shall be performed or administered by a 
physician or other licensed health care professional.

(iii) Laboratory tests shall be conducted by an accredited 
laboratory.

(c) Frequency of medical screening activities. The 
employer shall make medical screening available on the fol-
lowing schedule:

(i) For each employee covered under (a)(i) and (ii) of this 
subsection, a health questionnaire and complete blood count 
(CBC) with differential and platelet count every year, and a 
physical examination as specified below:

(A) An initial physical examination that meets the 
requirements of this rule, if twelve months or more have 
elapsed since the last physical examination conducted as part 
of a medical screening program for BD exposure;

(B) Before assumption of duties by the employee in a job 
with BD exposure;

(C) Every 3 years after the initial physical examination;
(D) At the discretion of the physician or other licensed 

health care professional reviewing the annual health ques-
tionnaire and CBC;

(E) At the time of employee reassignment to an area 
where exposure to BD is below the action level, if the 
employee's past exposure history does not meet the criteria of 
(a)(ii) of this subsection for continued coverage in the screen-
ing and surveillance program, and if twelve months or more 
have elapsed since the last physical examination; and

(F) At termination of employment if twelve months or 
more have elapsed since the last physical examination.

(ii) Following an emergency situation, medical screen-
ing shall be conducted as quickly as possible, but not later 
than 48 hours after the exposure.

(iii) For each employee who must wear a respirator, 
physical ability to perform the work and use the respirator 
must be determined as required by chapter 296-842 WAC.

(d) Content of medical screening.
(i) Medical screening for employees covered by (a)(i) 

and (ii) of this subsection shall include:

demand or other positive 
pressure mode.
(b) Any supplied air respira-
tor equipped with a full 
facepiece and operated in a 
pressure demand or other 
positive pressure mode in 
combination with an auxil-
iary self-contained breath-
ing apparatus operated in a 
pressure demand or other 
positive pressure mode.

Escape from IDLH Condi-
tions

(a) Any positive pressure 
self-contained breathing 
apparatus with an appropri-
ate service life.
(b) Any air-purifying full 
facepiece respirator 
equipped with a front or 
back mounted BD or 
organic vapor canister.

Table 1. - Minimum Requirements for
Respiratory Protection for Airborne BD

Concentration of Airborne 
BD (ppm) or condition of 

use
Minimum required

respirator
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(A) A baseline health questionnaire that includes a com-
prehensive occupational and health history and is updated 
annually. Particular emphasis shall be placed on the hemato-
poietic and reticuloendothelial systems, including exposure 
to chemicals, in addition to BD, that may have an adverse 
effect on these systems, the presence of signs and symptoms 
that might be related to disorders of these systems, and any 
other information determined by the examining physician or 
other licensed health care professional to be necessary to 
evaluate whether the employee is at increased risk of material 
impairment of health from BD exposure. Health question-
naires shall consist of the sample forms in Appendix C to this 
section, or be equivalent to those samples;

(B) A complete physical examination, with special 
emphasis on the liver, spleen, lymph nodes, and skin;

(C) A CBC; and
(D) Any other test which the examining physician or 

other licensed health care professional deems necessary to 
evaluate whether the employee may be at increased risk from 
exposure to BD.

(ii) Medical screening for employees exposed to BD in 
an emergency situation shall focus on the acute effects of BD 
exposure and at a minimum include:  A CBC within 48 hours 
of the exposure and then monthly for three months; and a 
physical examination if the employee reports irritation of the 
eyes, nose, throat, lungs, or skin, blurred vision, coughing, 
drowsiness, nausea, or headache. Continued employee partic-
ipation in the medical screening and surveillance program, 
beyond these minimum requirements, shall be at the discre-
tion of the physician or other licensed health care profes-
sional.

(e) Additional medical evaluations and referrals.
(i) Where the results of medical screening indicate 

abnormalities of the hematopoietic or reticuloendothelial sys-
tems, for which a nonoccupational cause is not readily appar-
ent, the examining physician or other licensed health care 
professional shall refer the employee to an appropriate spe-
cialist for further evaluation and shall make available to the 
specialist the results of the medical screening.

(ii) The specialist to whom the employee is referred 
under this subsection shall determine the appropriate content 
for the medical evaluation, e.g., examinations, diagnostic 
tests and procedures, etc.

(f) Information provided to the physician or other 
licensed health care professional. The employer shall provide 
the following information to the examining physician or 
other licensed health care professional involved in the evalu-
ation:

(i) A copy of this section including its appendices;
(ii) A description of the affected employee's duties as 

they relate to the employee's BD exposure;
(iii) The employee's actual or representative BD expo-

sure level during employment tenure, including exposure 
incurred in an emergency situation;

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

(v) Information, when available, from previous employ-
ment-related medical evaluations of the affected employee 
which is not otherwise available to the physician or other 
licensed health care professional or the specialist.

(g) The written medical opinion.
(i) For each medical evaluation required by this section, 

the employer shall ensure that the physician or other licensed 
health care professional produces a written opinion and pro-
vides a copy to the employer and the employee within 15 
business days of the evaluation. The written opinion shall be 
limited to the following information:

(A) The occupationally pertinent results of the medical 
evaluation;

(B) A medical opinion concerning whether the employee 
has any detected medical conditions which would place the 
employee's health at increased risk of material impairment 
from exposure to BD;

(C) Any recommended limitations upon the employee's 
exposure to BD; and

(D) A statement that the employee has been informed of 
the results of the medical evaluation and any medical condi-
tions resulting from BD exposure that require further expla-
nation or treatment.

(ii) The written medical opinion provided to the 
employer shall not reveal specific records, findings, and diag-
noses that have no bearing on the employee's ability to work 
with BD.

Note: This provision does not negate the ethical obligation of the 
physician or other licensed health care professional to trans-
mit any other adverse findings directly to the employee.

(h) Medical surveillance.
(i) The employer shall ensure that information obtained 

from the medical screening program activities is aggregated 
(with all personal identifiers removed) and periodically 
reviewed, to ascertain whether the health of the employee 
population of that employer is adversely affected by exposure 
to BD.

(ii) Information learned from medical surveillance activ-
ities must be disseminated to covered employees, as defined 
in (a) of this subsection, in a manner that ensures the confi-
dentiality of individual medical information.

(12) Communication of BD hazards to employees.
(a) Hazard communication. The employer shall commu-

nicate the hazards associated with BD exposure in accor-
dance with the requirements of the chemical hazard commu-
nication standard, WAC 296-800-170.

(b) Employee information and training.
(i) The employer shall ((provide all employees exposed 

to BD with information and training)) train each employee 
who is potentially exposed to BD at or above the action level 
or the STEL in accordance with the requirements of the 
chemical hazard communication standard, WAC 296-800-
170.

(ii) The employer shall institute a training program for 
all employees who are potentially exposed to BD at or above 
the action level or the STEL, ensure employee participation 
in the program and maintain a record of the contents of such 
program.

(iii) Training shall be provided prior to or at the time of 
initial assignment to a job potentially involving exposure to 
BD at or above the action level or STEL and at least annually 
thereafter.

(iv) The training program shall be conducted in a manner 
that the employee is able to understand. The employer shall 
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ensure that each employee exposed to BD over the action 
level or STEL is informed of the following:

(A) The health hazards associated with BD exposure, 
and the purpose and a description of the medical screening 
and surveillance program required by this section;

(B) The quantity, location, manner of use, release, and 
storage of BD and the specific operations that could result in 
exposure to BD, especially exposures above the PEL or 
STEL;

(C) The engineering controls and work practices associ-
ated with the employee's job assignment, and emergency pro-
cedures and personal protective equipment;

(D) The measures employees can take to protect them-
selves from exposure to BD;

(E) The contents of this standard and its appendices; and
(F) The right of each employee exposed to BD at or 

above the action level or STEL to obtain:
(I) Medical examinations as required by subsection (10) 

of this section at no cost to the employee;
(II) The employee's medical records required to be main-

tained by subsection (13)(c) of this section; and
(III) All air monitoring results representing the 

employee's exposure to BD and required to be kept by sub-
section (13)(b) of this section.

(c) Access to information and training materials.
(i) The employer shall make a copy of this standard and 

its appendices readily available without cost to all affected 
employees and their designated representatives and shall pro-
vide a copy if requested.

(ii) The employer shall provide to the director, or the 
designated employee representatives, upon request, all mate-
rials relating to the employee information and the training 
program.

(13) Recordkeeping.
(a) Objective data for exemption from initial monitoring.
(i) Where the processing, use, or handling of products or 

streams made from or containing BD are exempted from 
other requirements of this section under subsection (1)(b) of 
this section, or where objective data have been relied on in 
lieu of initial monitoring under subsection (4)(b)(ii) of this 
section, the employer shall establish and maintain a record of 
the objective data reasonably relied upon in support of the 
exemption.

(ii) This record shall include at least the following infor-
mation:

(A) The product or activity qualifying for exemption;
(B) The source of the objective data;
(C) The testing protocol, results of testing, and analysis 

of the material for the release of BD;
(D) A description of the operation exempted and how the 

data support the exemption; and
(E) Other data relevant to the operations, materials, pro-

cessing, or employee exposures covered by the exemption.
(iii) The employer shall maintain this record for the dura-

tion of the employer's reliance upon such objective data.
(b) Exposure measurements.
(i) The employer shall establish and maintain an accurate 

record of all measurements taken to monitor employee expo-
sure to BD as prescribed in subsection (4) of this section.

(ii) The record shall include at least the following infor-
mation:

(A) The date of measurement;
(B) The operation involving exposure to BD which is 

being monitored;
(C) Sampling and analytical methods used and evidence 

of their accuracy;
(D) Number, duration, and results of samples taken;
(E) Type of protective devices worn, if any;
(F) Name, Social Security number and exposure of the 

employees whose exposures are represented; and
(G) The written corrective action and the schedule for 

completion of this action required by subsection (4)(g)(ii) of 
this section.

(iii) The employer shall maintain this record for at least 
30 years in accordance with chapter 296-802 WAC.

(c) Medical screening and surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee subject to medical screening and 
surveillance under this section.

(ii) The record shall include at least the following infor-
mation:

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

(B) Physician's or other licensed health care profes-
sional's written opinions as described in subsection (11)(e) of 
this section;

(C) A copy of the information provided to the physician 
or other licensed health care professional as required by sub-
section (11)(e) of this section.

(iii) Medical screening and surveillance records shall be 
maintained for each employee for the duration of employ-
ment plus 30 years, in accordance with chapter 296-802 
WAC.

(d) Availability.
(i) The employer, upon written request, shall make all 

records required to be maintained by this section available for 
examination and copying to the director.

(ii) Access to records required to be maintained by (a) 
and (b) of this subsection shall be granted in accordance with 
chapter 296-802 WAC.

(e) Transfer of records.
(i) Whenever the employer ceases to do business, the 

employer shall transfer records required by this section to the 
successor employer. The successor employer shall receive 
and maintain these records. If there is no successor employer, 
the employer shall notify the director, at least three months 
prior to disposal, and transmit them to the director if 
requested by the director within that period.

(ii) The employer shall transfer medical and exposure 
records as set forth in chapter 296-802 WAC.

(14) Dates.
(a) Effective date. This section shall become effective 

(day, month), 1997.
(b) Start-up dates.
(i) The initial monitoring required under subsection 

(4)(b) of this section shall be completed immediately or 
within sixty days of the introduction of BD into the work-
place.
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(ii) The requirements of subsections (3) through (13) of 
this section, including feasible work practice controls but not 
including engineering controls specified in subsection (6)(a) 
of this section, shall be complied with immediately.

(iii) Engineering controls specified by subsection (6)(a) 
of this section shall be implemented by February 4, 1999, and 
the exposure goal program specified in subsection (7) of this 
section shall be implemented by February 4, 2000.

(15) Appendices.
Appendices A, B, C, D, and F to this section are informa-

tional and are not intended to create any additional obliga-
tions not otherwise imposed or to detract from any existing 
obligations.

Appendix A. Substance Safety Data Sheet For 1,3-Buta-
diene (Non-Mandatory)

(1) Substance Identification.
(a) Substance:  1,3-Butadiene (CH(2)=CH-CH=CH(2)).
(b) Synonyms:  1,3-Butadiene (BD); butadiene; biethyl-

ene; bi-vinyl; divinyl; butadiene-1,3; buta-1,3-diene; eryth-
rene; NCI-C50602; CAS-106-99-0.

(c) BD can be found as a gas or liquid.
(d) BD is used in production of styrene-butadiene rubber 

and polybutadiene rubber for the tire industry. Other uses 
include copolymer latexes for carpet backing and paper coat-
ing, as well as resins and polymers for pipes and automobile 
and appliance parts. It is also used as an intermediate in the 
production of such chemicals as fungicides.

(e) Appearance and odor:  BD is a colorless, noncorro-
sive, flammable gas with a mild aromatic odor at standard 
ambient temperature and pressure.

(f) Permissible exposure:  Exposure may not exceed 1 
part BD per million parts of air averaged over the 8-hour 
workday, nor may short-term exposure exceed 5 parts of BD 
per million parts of air averaged over any 15-minute period in 
the 8-hour workday.

(2) Health Hazard Data.
(a) BD can affect the body if the gas is inhaled or if the 

liquid form, which is very cold (cryogenic), comes in contact 
with the eyes or skin.

(b) Effects of overexposure:  Breathing very high levels 
of BD for a short time can cause central nervous system 
effects, blurred vision, nausea, fatigue, headache, decreased 
blood pressure and pulse rate, and unconsciousness. There 
are no recorded cases of accidental exposures at high levels 
that have caused death in humans, but this could occur. 
Breathing lower levels of BD may cause irritation of the eyes, 
nose, and throat. Skin contact with liquefied BD can cause 
irritation and frostbite.

(c) Long-term (chronic) exposure:  BD has been found to 
be a potent carcinogen in rodents, inducing neoplastic lesions 
at multiple target sites in mice and rats. A recent study of BD-
exposed workers showed that exposed workers have an 
increased risk of developing leukemia. The risk of leukemia 
increases with increased exposure to BD. OSHA has con-
cluded that there is strong evidence that workplace exposure 
to BD poses an increased risk of death from cancers of the 
lymphohematopoietic system.

(d) Reporting signs and symptoms:  You should inform 
your supervisor if you develop any of these signs or symp-
toms and suspect that they are caused by exposure to BD.

(3) Emergency First-Aid Procedures.
In the event of an emergency, follow the emergency plan 

and procedures designated for your work area. If you have 
been trained in first-aid procedures, provide the necessary 
first aid measures. If necessary, call for additional assistance 
from co-workers and emergency medical personnel.

(a) Eye and Skin Exposures:  If there is a potential that 
liquefied BD can come in contact with eye or skin, face 
shields and skin protective equipment must be provided and 
used. If liquefied BD comes in contact with the eye, immedi-
ately flush the eyes with large amounts of water, occasionally 
lifting the lower and the upper lids. Flush repeatedly. Get 
medical attention immediately. Contact lenses should not be 
worn when working with this chemical. In the event of skin 
contact, which can cause frostbite, remove any contaminated 
clothing and flush the affected area repeatedly with large 
amounts of tepid water.

(b) Breathing:  If a person breathes in large amounts of 
BD, move the exposed person to fresh air at once. If breath-
ing has stopped, begin cardiopulmonary resuscitation (CPR) 
if you have been trained in this procedure. Keep the affected 
person warm and at rest. Get medical attention immediately.

(c) Rescue:  Move the affected person from the hazard-
ous exposure. If the exposed person has been overcome, call 
for help and begin emergency rescue procedures. Use 
extreme caution so that you do not become a casualty. Under-
stand the plant's emergency rescue procedures and know the 
locations of rescue equipment before the need arises.

(4) Respirators and Protective Clothing.
(a) Respirators:  Good industrial hygiene practices rec-

ommend that engineering and work practice controls be used 
to reduce environmental concentrations to the permissible 
exposure level. However, there are some exceptions where 
respirators may be used to control exposure. Respirators may 
be used when engineering and work practice controls are not 
technically feasible, when such controls are in the process of 
being installed, or when these controls fail and need to be 
supplemented or during brief, nonroutine, intermittent expo-
sure. Respirators may also be used in situations involving 
nonroutine work operations which are performed infre-
quently and in which exposures are limited in duration, and in 
emergency situations. In some instances cartridge respirator 
use is allowed, but only with strict time constraints. For 
example, at exposure below 5 ppm BD, a cartridge (or canis-
ter) respirator, either full or half face, may be used, but the 
cartridge must be replaced at least every 4 hours, and it must 
be replaced every 3 hours when the exposure is between 5 
and 10 ppm.

If the use of respirators is necessary, the only respirators 
permitted are those that have been approved by the National 
Institute for Occupational Safety and Health (NIOSH). In 
addition to respirator selection, a complete respiratory pro-
tection program must be instituted which includes regular 
training, maintenance, fit testing, inspection, cleaning, and 
evaluation of respirators. If you can smell BD while wearing 
a respirator, proceed immediately to fresh air, and change 
cartridge (or canister) before reentering an area where there is 
BD exposure. If you experience difficulty in breathing while 
wearing a respirator, tell your supervisor.
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(b) Protective Clothing:  Employees should be provided 
with and required to use impervious clothing, gloves, face 
shields (eight-inch minimum), and other appropriate protec-
tive clothing necessary to prevent the skin from becoming 
frozen by contact with liquefied BD (or a vessel containing 
liquid BD).

Employees should be provided with and required to use 
splash-proof safety goggles where liquefied BD may contact 
the eyes.

(5) Precautions for Safe Use, Handling, and Storage.
(a) Fire and Explosion Hazards:  BD is a flammable gas 

and can easily form explosive mixtures in air. It has a lower 
explosive limit of 2%, and an upper explosive limit of 11.5%. 
It has an autoignition temperature of 420 deg. C (788 deg. F). 
Its vapor is heavier than air (vapor density, 1.9) and may 
travel a considerable distance to a source of ignition and flash 
back. Usually it contains inhibitors to prevent self-polymer-
ization (which is accompanied by evolution of heat) and to 
prevent formation of explosive peroxides. At elevated tem-
peratures, such as in fire conditions, polymerization may take 
place. If the polymerization takes place in a container, there 
is a possibility of violent rupture of the container.

(b) Hazard:  Slightly toxic. Slight respiratory irritant. 
Direct contact of liquefied BD on skin may cause freeze 
burns and frostbite.

(c) Storage:  Protect against physical damage to BD con-
tainers. Outside or detached storage of BD containers is pre-
ferred. Inside storage should be in a cool, dry, well-venti-
lated, noncombustible location, away from all possible 
sources of ignition. Store cylinders vertically and do not 
stack. Do not store with oxidizing material.

(d) Usual Shipping Containers:  Liquefied BD is con-
tained in steel pressure apparatus.

(e) Electrical Equipment:  Electrical installations in 
Class I hazardous locations, as defined in Article 500 of the 
National Electrical Code, should be in accordance with Arti-
cle 501 of the Code. If explosion-proof electrical equipment 
is necessary, it shall be suitable for use in Group B. Group D 
equipment may be used if such equipment is isolated in 
accordance with Section 501-5(a) by sealing all conduit 1/2-
inch size or larger. See Venting of Deflagrations (NFPA No. 
68, 1994), National Electrical Code (NFPA No. 70, 1996), 
Static Electricity (NFPA No. 77, 1993), Lightning Protection 
Systems (NFPA No. 780, 1995), and Fire Hazard Properties 
of Flammable Liquids, Gases and Volatile Solids (NFPA No. 
325, 1994).

(f) Fire Fighting:  Stop flow of gas. Use water to keep 
fire-exposed containers cool. Fire extinguishers and quick 
drenching facilities must be readily available, and you should 
know where they are and how to operate them.

(g) Spill and Leak:  Persons not wearing protective 
equipment and clothing should be restricted from areas of 
spills or leaks until clean-up has been completed. If BD is 
spilled or leaked, the following steps should be taken:

(i) Eliminate all ignition sources.
(ii) Ventilate area of spill or leak.
(iii) If in liquid form, for small quantities, allow to evap-

orate in a safe manner.
(iv) Stop or control the leak if this can be done without 

risk. If source of leak is a cylinder and the leak cannot be 

stopped in place, remove the leaking cylinder to a safe place 
and repair the leak or allow the cylinder to empty.

(h) Disposal:  This substance, when discarded or dis-
posed of, is a hazardous waste according to Federal regula-
tions (40 CFR part 261). It is listed as hazardous waste num-
ber D001 due to its ignitability. The transportation, storage, 
treatment, and disposal of this waste material must be con-
ducted in compliance with 40 CFR parts 262, 263, 264, 268 
and 270. Disposal can occur only in properly permitted facil-
ities. Check state and local regulation of any additional 
requirements as these may be more restrictive than federal 
laws and regulation.

(i) You should not keep food, beverages, or smoking 
materials in areas where there is BD exposure, nor should 
you eat or drink in such areas.

(j) Ask your supervisor where BD is used in your work 
area and ask for any additional plant safety and health rules.

(6) Medical Requirements.
Your employer is required to offer you the opportunity to 

participate in a medical screening and surveillance program if 
you are exposed to BD at concentrations exceeding the action 
level (0.5 ppm BD as an 8-hour TWA) on 30 days or more a 
year, or at or above the 8-hr TWA (1 ppm) or STEL (5 ppm 
for 15 minutes) on 10 days or more a year. Exposure for any 
part of a day counts. If you have had exposure to BD in the 
past, but have been transferred to another job, you may still 
be eligible to participate in the medical screening and surveil-
lance program.

The WISHA rule specifies the past exposures that would 
qualify you for participation in the program. These past expo-
sure are work histories that suggest the following:

(a) That you have been exposed at or above the PELs on 
30 days a year for 10 or more years;

(b) That you have been exposed at or above the action 
level on 60 days a year for 10 or more years; or

(c) That you have been exposed above 10 ppm on 30 
days in any past year.

Additionally, if you are exposed to BD in an emergency 
situation, you are eligible for a medical examination within 
48 hours. The basic medical screening program includes a 
health questionnaire, physical examination, and blood test. 
These medical evaluations must be offered to you at a reason-
able time and place, and without cost or loss of pay.

(7) Observation of Monitoring.
Your employer is required to perform measurements that 

are representative of your exposure to BD and you or your 
designated representative are entitled to observe the monitor-
ing 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 representa-
tive must also be provided with, and must wear, the protec-
tive clothing and equipment.

(8) Access to Information.
(a) Each year, your employer is required to inform you of 

the information contained in this appendix. In addition, your 
employer must instruct you in the proper work practices for 
using BD, emergency procedures, and the correct use of pro-
tective equipment.
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(b) Your employer is required to determine whether you 
are being exposed to BD. You or your representative has the 
right to observe employee measurements and to record the 
results obtained. Your employer is required to inform you of 
your exposure. If your employer determines that you are 
being overexposed, he or she is required to inform you of the 
actions which are being taken to reduce your exposure to 
within permissible exposure limits and of the schedule to 
implement these actions.

(c) Your employer is required to keep records of your 
exposures and medical examinations. These records must be 
kept by the employer for at least thirty years.

(d) Your employer is required to release your exposure 
and medical records to you or your representative upon your 
request.

Appendix B. Substance Technical Guidelines for 1,3-
Butadiene (Non-Mandatory)

(1) Physical and Chemical Data.
(a) Substance identification:
(i) Synonyms:  1,3-Butadiene (BD); butadiene; biethyl-

ene; bivinyl; divinyl; butadiene-1,3; buta-1,3-diene; eryth-
rene; NCI-C50620; CAS-106-99-0.

(ii) Formula:  (CH(2)=CH-CH=CH(2)).
(iii) Molecular weight:  54.1.
(b) Physical data:
(i) Boiling point (760 mm Hg):  -4.7 deg. C (23.5 deg. F).
(ii) Specific gravity (water = 1):0.62 at 20 deg. C (68 

deg. F).
(iii) Vapor density (air = 1 at boiling point of BD):  1.87.
(iv) Vapor pressure at 20 deg. C (68 deg. F): 910 mm Hg.
(v) Solubility in water, g/100 g water at 20 deg. C (68 

deg. F):  0.05.
(vi) Appearance and odor:  Colorless, flammable gas 

with a mildly aromatic odor. Liquefied BD is a colorless liq-
uid with a mildly aromatic odor.

(2) Fire, Explosion, and Reactivity Hazard Data.
(a) Fire:
(i) Flash point:  -76 deg. C (-105 deg. F) for take out; liq-

uefied BD; Not applicable to BD gas.
(ii) Stability:  A stabilizer is added to the monomer to 

inhibit formation of polymer during storage. Forms explosive 
peroxides in air in absence of inhibitor.

(iii) Flammable limits in air, percent by volume:  Lower: 
2.0; Upper:  11.5.

(iv) Extinguishing media:  Carbon dioxide for small 
fires, polymer or alcohol foams for large fires.

(v) Special fire fighting procedures:  Fight fire from pro-
tected location or maximum possible distance. Stop flow of 
gas before extinguishing fire. Use water spray to keep fire-
exposed cylinders cool.

(vi) Unusual fire and explosion hazards:  BD vapors are 
heavier than air and may travel to a source of ignition and 
flash back. Closed containers may rupture violently when 
heated.

(vii) For purposes of compliance with the requirements 
of WAC 296-24-330, BD is classified as a flammable gas. 
For example, 7,500 ppm, approximately one-fourth of the 
lower flammable limit, would be considered to pose a poten-
tial fire and explosion hazard.

(viii) For purposes of compliance with WAC 296-24-
585, BD is classified as a Class B fire hazard.

(ix) For purposes of compliance with WAC 296-24-956 
and 296-800-280, locations classified as hazardous due to the 
presence of BD shall be Class I.

(b) Reactivity:
(i) Conditions contributing to instability:  Heat. Perox-

ides are formed when inhibitor concentration is not main-
tained at proper level. At elevated temperatures, such as in 
fire conditions, polymerization may take place.

(ii) Incompatibilities:  Contact with strong oxidizing 
agents may cause fires and explosions. The contacting of 
crude BD (not BD monomer) with copper and copper alloys 
may cause formations of explosive copper compounds.

(iii) Hazardous decomposition products:  Toxic gases 
(such as carbon monoxide) may be released in a fire involv-
ing BD.

(iv) Special precautions:  BD will attack some forms of 
plastics, rubber, and coatings. BD in storage should be 
checked for proper inhibitor content, for self-polymerization, 
and for formation of peroxides when in contact with air and 
iron. Piping carrying BD may become plugged by formation 
of rubbery polymer.

(c) Warning Properties:
(i) Odor Threshold:  An odor threshold of 0.45 ppm has 

been reported in The American Industrial Hygiene Associa-
tion (AIHA) Report, Odor Thresholds for Chemicals with 
Established Occupational Health Standards. (Ex. 32-28C).

(ii) Eye Irritation Level:  Workers exposed to vapors of 
BD (concentration or purity unspecified) have complained of 
irritation of eyes, nasal passages, throat, and lungs. Dogs and 
rabbits exposed experimentally to as much as 6700 ppm for 7 
1/2 hours a day for 8 months have developed no histologi-
cally demonstrable abnormality of the eyes.

(iii) Evaluation of Warning Properties:  Since the mean 
odor threshold is about half of the 1 ppm PEL, and more than 
10-fold below the 5 ppm STEL, most wearers of air purifying 
respirators should still be able to detect breakthrough before 
a significant overexposure to BD occurs.

(3) Spill, Leak, and Disposal Procedures.
(a) Persons not wearing protective equipment and cloth-

ing should be restricted from areas of spills or leaks until 
cleanup has been completed. If BD is spilled or leaked, the 
following steps should be taken:

(i) Eliminate all ignition sources.
(ii) Ventilate areas of spill or leak.
(iii) If in liquid form, for small quantities, allow to evap-

orate in a safe manner.
(iv) Stop or control the leak if this can be done without 

risk. If source of leak is a cylinder and the leak cannot be 
stopped in place, remove the leaking cylinder to a safe place 
and repair the leak or allow the cylinder to empty.

(b) Disposal:  This substance, when discarded or dis-
posed of, is a hazardous waste according to Federal regula-
tions (40 CFR part 261). It is listed by the EPA as hazardous 
waste number D001 due to its ignitability. The transportation, 
storage, treatment, and disposal of this waste material must 
be conducted in compliance with 40 CFR parts 262, 263, 264, 
268 and 270. Disposal can occur only in properly permitted 
facilities. Check state and local regulations for any additional 
Expedited [ 30 ]



Washington State Register, Issue 09-08 WSR 09-08-105
requirements because these may be more restrictive than fed-
eral laws and regulations.

(4) Monitoring and Measurement Procedures.
(a) Exposure above the Permissible Exposure Limit (8-

hr TWA) or Short-Term Exposure Limit (STEL):
(i) 8-hr TWA exposure evaluation:  Measurements taken 

for the purpose of determining employee exposure under this 
standard are best taken with consecutive samples covering 
the full shift. Air samples must be taken in the employee's 
breathing zone (air that would most nearly represent that 
inhaled by the employee).

(ii) STEL exposure evaluation:  Measurements must rep-
resent 15 minute exposures associated with operations most 
likely to exceed the STEL in each job and on each shift.

(iii) Monitoring frequencies:  Table 1 gives various 
exposure scenarios and their required monitoring frequen-
cies, as required by the final standard for occupational expo-
sure to butadiene.

Table 1. — Five Exposure Scenarios and Their Associated
 Monitoring Frequencies 

Action 
Level

8-hr 
TWA STEL

Required Monitoring
Activity

 __*  __  __ No 8-hour TWA or STEL 
monitoring required.

+*  __  __ No STEL monitoring 
required. Monitor 8-hr TWA 
annually.

+  __  __ No STEL monitoring 
required. Periodic monitoring 
8-hour TWA, in accordance 
with (4)(c)(iii).**

+ + + Periodic monitoring 8-hour 
TWA, in accordance with 
(4)(c)(iii)**. Periodic moni-
toring STEL in accordance 
with (4)(c)(iii).

+  __ + Periodic monitoring STEL, in 
accordance with (4)(c)(iii). 
Monitor 8-hour TWA annu-
ally.

Footnote (*) Exposure Scenario, Limit Exceeded: + = Yes, - = No.
Footnote (**) The employer may decrease the frequency of expo-

sure monitoring to annually when at least 2 consecu-
tive measurements taken at least 7 days apart show 
exposures to be below the 8-hour TWA, but at or 
above the action level.

(iv) Monitoring techniques:  Appendix D describes the 
validated method of sampling and analysis which has been 
tested by OSHA for use with BD. The employer has the obli-
gation of selecting a monitoring method which meets the 
accuracy and precision requirements of the standard under 
his or her unique field conditions. The standard requires that 
the method of monitoring must be accurate, to a 95 percent 
confidence level, to plus or minus 25 percent for concentra-
tions of BD at or above 1 ppm, and to plus or minus 35 per-
cent for concentrations below 1 ppm.

(5) Personal Protective Equipment.
(a) Employees should be provided with and required to 

use impervious clothing, gloves, face shields (eight-inch min-
imum), and other appropriate protective clothing necessary to 
prevent the skin from becoming frozen from contact with liq-
uid BD.

(b) Any clothing which becomes wet with liquid BD 
should be removed immediately and not reworn until the 
butadiene has evaporated.

(c) Employees should be provided with and required to 
use splash proof safety goggles where liquid BD may contact 
the eyes.

(6) Housekeeping and Hygiene Facilities.
For purposes of complying with WAC 296-800-220 and 

296-800-230, the following items should be emphasized:
(a) The workplace should be kept clean, orderly, and in a 

sanitary condition.
(b) Adequate washing facilities with hot and cold water 

are to be provided and maintained in a sanitary condition.
(7) Additional Precautions.
(a) Store BD in tightly closed containers in a cool, well-

ventilated area and take all necessary precautions to avoid 
any explosion hazard.

(b) Nonsparking tools must be used to open and close 
metal containers. These containers must be effectively 
grounded.

(c) Do not incinerate BD cartridges, tanks or other con-
tainers.

(d) Employers must advise employees of all areas and 
operations where exposure to BD might occur.

Appendix C. Medical Screening and Surveillance for 
1,3-Butadiene (Nonmandatory)

(1) Basis for Medical Screening and Surveillance 
Requirements.

(a) Route of Entry Inhalation.
(b) Toxicology.
Inhalation of BD has been linked to an increased risk of 

cancer, damage to the reproductive organs, and fetotoxicity. 
Butadiene can be converted via oxidation to epoxybutene and 
diepoxybutane, two genotoxic metabolites that may play a 
role in the expression of BD's toxic effects. BD has been 
tested for carcinogenicity in mice and rats. Both species 
responded to BD exposure by developing cancer at multiple 
primary organ sites. Early deaths in mice were caused by 
malignant lymphomas, primarily lymphocytic type, originat-
ing in the thymus.

Mice exposed to BD have developed ovarian or testicu-
lar atrophy. Sperm head morphology tests also revealed 
abnormal sperm in mice exposed to BD; lethal mutations 
were found in a dominant lethal test. In light of these results 
in animals, the possibility that BD may adversely affect the 
reproductive systems of male and female workers must be 
considered.

Additionally, anemia has been observed in animals 
exposed to butadiene. In some cases, this anemia appeared to 
be a primary response to exposure; in other cases, it may have 
been secondary to a neoplastic response.

(c) Epidemiology.
Epidemiologic evidence demonstrates that BD exposure 

poses an increased risk of leukemia. Mild alterations of 
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hematologic parameters have also been observed in synthetic 
rubber workers exposed to BD.

(2) Potential Adverse Health Effects.
(a) Acute.
Skin contact with liquid BD causes characteristic burns 

or frostbite. BD in gaseous form can irritate the eyes, nasal 
passages, throat, and lungs. Blurred vision, coughing, and 
drowsiness may also occur. Effects are mild at 2,000 ppm and 
pronounced at 8,000 ppm for exposures occurring over the 
full workshift.

At very high concentrations in air, BD is an anesthetic, 
causing narcosis, respiratory paralysis, unconsciousness, and 
death. Such concentrations are unlikely, however, except in 
an extreme emergency because BD poses an explosion haz-
ard at these levels.

(b) Chronic.
The principal adverse health effects of concern are BD-

induced lymphoma, leukemia and potential reproductive tox-
icity. Anemia and other changes in the peripheral blood cells 
may be indicators of excessive exposure to BD.

(c) Reproductive.
Workers may be concerned about the possibility that 

their BD exposure may be affecting their ability to procreate 
a healthy child. For workers with high exposures to BD, espe-
cially those who have experienced difficulties in conceiving, 
miscarriages, or stillbirths, appropriate medical and labora-
tory evaluation of fertility may be necessary to determine if 
BD is having any adverse effect on the reproductive system 
or on the health of the fetus.

(3) Medical Screening Components At-A-Glance.
(a) Health Questionnaire.
The most important goal of the health questionnaire is to 

elicit information from the worker regarding potential signs 
or symptoms generally related to leukemia or other blood 
abnormalities. Therefore, physicians or other licensed health 
care professionals should be aware of the presenting symp-
toms and signs of lymphohematopoietic disorders and can-
cers, as well as the procedures necessary to confirm or 
exclude such diagnoses. Additionally, the health question-
naire will assist with the identification of workers at greatest 
risk of developing leukemia or adverse reproductive effects 
from their exposures to BD.

Workers with a history of reproductive difficulties or a 
personal or family history of immune deficiency syndromes, 
blood dyscrasias, lymphoma, or leukemia, and those who are 
or have been exposed to medicinal drugs or chemicals known 
to affect the hematopoietic or lymphatic systems may be at 
higher risk from their exposure to BD. After the initial 
administration, the health questionnaire must be updated 
annually.

(b) Complete Blood Count (CBC).
The medical screening and surveillance program 

requires an annual CBC, with differential and platelet count, 
to be provided for each employee with BD exposure. This 
test is to be performed on a blood sample obtained by phle-
botomy of the venous system or, if technically feasible, from 
a fingerstick sample of capillary blood. The sample is to be 
analyzed by an accredited laboratory.

Abnormalities in a CBC may be due to a number of dif-
ferent etiologies. The concern for workers exposed to BD 

includes, but is not limited to, timely identification of lym-
phohematopoietic cancers, such as leukemia and non-
Hodgkin's lymphoma. Abnormalities of portions of the CBC 
are identified by comparing an individual's results to those of 
an established range of normal values for males and females. 
A substantial change in any individual employee's CBC may 
also be viewed as "abnormal" for that individual even if all 
measurements fall within the population-based range of nor-
mal values. It is suggested that a flowsheet for laboratory val-
ues be included in each employee's medical record so that 
comparisons and trends in annual CBCs can be easily made.

A determination of the clinical significance of an abnor-
mal CBC shall be the responsibility of the examining physi-
cian, other licensed health care professional, or medical spe-
cialist to whom the employee is referred. Ideally, an abnor-
ma l  CBC shou ld  be  compared  t o  p r ev ious  C BC 
measurements for the same employee, when available. Clini-
cal common sense may dictate that a CBC value that is very 
slightly outside the normal range does not warrant medical 
concern. A CBC abnormality may also be the result of a tem-
porary physical stressor, such as a transient viral illness, 
blood donation, or menorrhagia, or laboratory error. In these 
cases, the CBC should be repeated in a timely fashion, i.e., 
within 6 weeks, to verify that return to the normal range has 
occurred. A clinically significant abnormal CBC should 
result in removal of the employee from further exposure to 
BD. Transfer of the employee to other work duties in a BD-
free environment would be the preferred recommendation.

(c) Physical Examination.
The medical screening and surveillance program 

requires an initial physical examination for workers exposed 
to BD; this examination is repeated once every three years. 
The initial physical examination should assess each worker's 
baseline general health and rule out clinical signs of medical 
conditions that may be caused by or aggravated by occupa-
tional BD exposure. The physical examination should be 
directed at identification of signs of lymphohematopoietic 
disorders, including lymph node enlargement, splenomegaly, 
and hepatomegaly.

Repeated physical examinations should update objective 
clinical findings that could be indicative of interim develop-
ment of a lymphohematopoietic disorder, such as lymphoma, 
leukemia, or other blood abnormality. Physical examinations 
may also be provided on an as needed basis in order to follow 
up on a positive answer on the health questionnaire, or in 
response to an abnormal CBC. Physical examination of 
workers who will no longer be working in jobs with BD 
exposure are intended to rule out lymphohematopoietic disor-
ders.

The need for physical examinations for workers con-
cerned about adverse reproductive effects from their expo-
sure to BD should be identified by the physician or other 
licensed health care professional and provided accordingly. 
For these workers, such consultations and examinations may 
relate to developmental toxicity and reproductive capacity.

Physical examination of workers acutely exposed to sig-
nificant levels of BD should be especially directed at the res-
piratory system, eyes, sinuses, skin, nervous system, and any 
region associated with particular complaints. If the worker 
has received a severe acute exposure, hospitalization may be 
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required to assure proper medical management. Since this 
type of exposure may place workers at greater risk of blood 
abnormalities, a CBC must be obtained within 48 hours and 
repeated at one, two, and three months.

Appendix D:  Sampling and Analytical Method for 1,3-
Butadiene (Nonmandatory)

OSHA Method No.:  56.
Matrix:  Air.
Target concentration:  1 ppm (2.21 mg/m(3)).
Procedure:  Air samples are collected by drawing known 

volumes of air through sampling tubes containing charcoal 
adsorbent which has been coated with 4-tert-butylcatechol. 
The samples are desorbed with carbon disulfide and then ana-
lyzed by gas chromatography using a flame ionization detec-
tor.

Recommended sampling rate and air volume:  0.05 
L/min and 3 L.

Detection limit of the overall procedure:  90 ppb (200 
ug/m(3)) (based on 3 L air volume).

Reliable quantitation limit:  155 ppb (343 ug/m(3)) 
(based on 3 L air volume).

Standard error of estimate at the target concentration: 
6.5%.

Special requirements:  The sampling tubes must be 
coated with 4-tert-butylcatechol. Collected samples should 
be stored in a freezer.

Status of method:  A sampling and analytical method has 
been subjected to the established evaluation procedures of the 
Organic Methods Evaluation Branch, OSHA Analytical Lab-
oratory, Salt Lake City, Utah 84165.

(1) Background.
This work was undertaken to develop a sampling and 

analytical procedure for BD at 1 ppm. The current method 
recommended by OSHA for collecting BD uses activated 
coconut shell charcoal as the sampling medium (Ref. 5.2). 
This method was found to be inadequate for use at low BD 
levels because of sample instability.

The stability of samples has been significantly improved 
through the use of a specially cleaned charcoal which is 
coated with 4-tert-butylcatechol (TBC). TBC is a polymer-
ization inhibitor for BD (Ref. 5.3).

(a) Toxic effects.
Symptoms of human exposure to BD include irritation of 

the eyes, nose and throat. It can also cause coughing, drowsi-
ness and fatigue. Dermatitis and frostbite can result from skin 
exposure to liquid BD. (Ref. 5.1)

NIOSH recommends that BD be handled in the work-
place as a potential occupational carcinogen. This recom-
mendation is based on two inhalation studies that resulted in 
cancers at multiple sites in rats and in mice. BD has also dem-
onstrated mutagenic activity in the presence of a liver 
microsomal activating system. It has also been reported to 
have adverse reproductive effects. (Ref. 5.1)

(b) Potential workplace exposure.
About 90% of the annual production of BD is used to 

manufacture styrene-butadiene rubber and Polybutadiene 
rubber. Other uses include:  Polychloroprene rubber, acry-
lonitrile butadiene-styrene resins, nylon intermediates, sty-
rene-butadiene latexes, butadiene polymers, thermoplastic 

elastomers, nitrile resins, methyl methacrylate-butadiene sty-
rene resins and chemical intermediates. (Ref. 5.1)

(c) Physical properties (Ref. 5.1).
CAS No.:  106-99-0
Molecular weight:  54.1
Appearance:  Colorless gas
Boiling point:  -4.41 deg. C (760 mm Hg)
Freezing point:  -108.9 deg. C
Vapor pressure:  2 atm (a) 15.3 deg. C; 5 atm (a) 47 

deg. C
Explosive limits:  2 to 11.5% (by volume in air)
Odor threshold:  0.45 ppm
Structural formula:  H(2)C:CHCH:CH(2)
Synonyms:  BD; biethylene; bivinyl; butadiene; divinyl; 

buta-1,3-diene; alpha-gamma-butadiene; erythrene; NCI-
C50602; pyrrolylene; vinylethylene.

(d) Limit defining parameters.
The analyte air concentrations listed throughout this 

method are based on an air volume of 3 L and a desorption 
volume of 1 mL. Air concentrations listed in ppm are refer-
enced to 25 deg. C and 760 mm Hg.

(e) Detection limit of the analytical procedure.
The detection limit of the analytical procedure was 304 

pg per injection. This was the amount of BD which gave a 
response relative to the interferences present in a standard.

(f) Detection limit of the overall procedure.
The detection limit of the overall procedure was 0.60 ug 

per sample (90 ppb or 200 ug/m(3)). This amount was deter-
mined graphically. It was the amount of analyte which, when 
spiked on the sampling device, would allow recovery approx-
imately equal to the detection limit of the analytical proce-
dure.

(g) Reliable quantitation limit.
The reliable quantitation limit was 1.03 ug per sample 

(155 ppb or 343 ug/m(3)). This was the smallest amount of 
analyte which could be quantitated within the limits of a 
recovery of at least 75% and a precision (+/- 1.96 SD) of +/-
25% or better.

(h) Sensitivity.(1)
Footnote (1) The reliable quantitation limit and detection limits reported in 

the method are based upon optimization of the instrument for 
the smallest possible amount of analyte. When the target con-
centration of an analyte is exceptionally higher than these lim-
its, they may not be attainable at the routine operation parame-
ters.

The sensitivity of the analytical procedure over a con-
centration range representing 0.6 to 2 times the target concen-
tration, based on the recommended air volume, was 387 area 
units per ug/mL. This value was determined from the slope of 
the calibration curve. The sensitivity may vary with the par-
ticular instrument used in the analysis.

(i) Recovery.
The recovery of BD from samples used in storage tests 

remained above 77% when the samples were stored at ambi-
ent temperature and above 94% when the samples were 
stored at refrigerated temperature. These values were deter-
mined from regression lines which were calculated from the 
storage data. The recovery of the analyte from the collection 
device must be at least 75% following storage.
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(j) Precision (analytical method only).
The pooled coefficient of variation obtained from repli-

cate determinations of analytical standards over the range of 
0.6 to 2 times the target concentration was 0.011.

(k) Precision (overall procedure).
The precision at the 95% confidence level for the refrig-

erated temperature storage test was +/- 12.7%. This value 
includes an additional +/- 5% for sampling error. The overall 
procedure must provide results at the target concentrations 
that are +/- 25% at the 95% confidence level.

(l) Reproducibility.
Samples collected from a controlled test atmosphere and 

a draft copy of this procedure were given to a chemist unas-
sociated with this evaluation. The average recovery was 
97.2% and the standard deviation was 6.2%.

(2) Sampling procedure.
(a) Apparatus. Samples are collected by use of a personal 

sampling pump that can be calibrated to within +/- 5% of the 
recommended 0.05 L/min sampling rate with the sampling 
tube in line.

(b) Samples are collected with laboratory prepared sam-
pling tubes. The sampling tube is constructed of silane-
treated glass and is about 5-cm long. The ID is 4 mm and the 
OD is 6 mm. One end of the tube is tapered so that a glass 
wool end plug will hold the contents of the tube in place dur-
ing sampling. The opening in the tapered end of the sampling 
tube is at least one-half the ID of the tube (2 mm). The other 
end of the sampling tube is open to its full 4-mm ID to facili-
tate packing of the tube. Both ends of the tube are fire-pol-
ished for safety. The tube is packed with 2 sections of pre-
treated charcoal which has been coated with TBC. The tube is 
packed with a 50-mg backup section, located nearest the 
tapered end, and with a 100-mg sampling section of charcoal. 
The two sections of coated adsorbent are separated and 
retained with small plugs of silanized glass wool. Following 
packing, the sampling tubes are sealed with two 7/32 inch 
OD plastic end caps. Instructions for the pretreatment and 
coating of the charcoal are presented in Section 4.1 of this 
method.

(c) Reagents.
None required.
(d) Technique.
(i) Properly label the sampling tube before sampling and 

then remove the plastic end caps.
(ii) Attach the sampling tube to the pump using a section 

of flexible plastic tubing such that the larger front section of 
the sampling tube is exposed directly to the atmosphere. Do 
not place any tubing ahead of the sampling tube. The sam-
pling tube should be attached in the worker's breathing zone 
in a vertical manner such that it does not impede work perfor-
mance.

(iii) After sampling for the appropriate time, remove the 
sampling tube from the pump and then seal the tube with 
plastic end caps. Wrap the tube lengthwise.

(iv) Include at least one blank for each sampling set. The 
blank should be handled in the same manner as the samples 
with the exception that air is not drawn through it.

(v) List any potential interferences on the sample data 
sheet.

(vi) The samples require no special shipping precautions 
under normal conditions. The samples should be refrigerated 
if they are to be exposed to higher than normal ambient tem-
peratures. If the samples are to be stored before they are 
shipped to the laboratory, they should be kept in a freezer. 
The samples should be placed in a freezer upon receipt at the 
laboratory.

(e) Breakthrough.
(Breakthrough was defined as the relative amount of 

analyte found on the backup section of the tube in relation to 
the total amount of analyte collected on the sampling tube. 
Five-percent breakthrough occurred after sampling a test 
atmosphere containing 2.0 ppm BD for 90 min. at 0.05 
L/min. At the end of this time 4.5 L of air had been sampled 
and 20.1 ug of the analyte was collected. The relative humid-
ity of the sampled air was 80% at 23 deg. C.)

Breakthrough studies have shown that the recommended 
sampling procedure can be used at air concentrations higher 
than the target concentration. The sampling time, however, 
should be reduced to 45 min. if both the expected BD level 
and the relative humidity of the sampled air are high.

(f) Desorption efficiency.
The average desorption efficiency for BD from TBC 

coated charcoal over the range from 0.6 to 2 times the target 
concentration was 96.4%. The efficiency was essentially con-
stant over the range studied.

(g) Recommended air volume and sampling rate.
(h) The recommended air volume is 3 L.
(i) The recommended sampling rate is 0.05 L/min. for 1 

hour.
(j) Interferences.
There are no known interferences to the sampling 

method.
(k) Safety precautions.
(i) Attach the sampling equipment to the worker in such 

a manner that it will not interfere with work performance or 
safety.

(ii) Follow all safety practices that apply to the work area 
being sampled.

(3) Analytical procedure.
(a) Apparatus.
(i) A gas chromatograph (GC), equipped with a flame 

ionization detector (FID).(2)
Footnote (2) A Hewlett-Packard Model 5840A GC was used for this evalu-

ation. Injections were performed using a Hewlett-Packard 
Model 7671A automatic sampler.

(ii) A GC column capable of resolving the analytes from 
any interference.(3)
Footnote (3) A 20-ft x 1/8-inch OD stainless steel GC column containing 

20% FFAP on 80/100 mesh Chromabsorb W-AW-DMCS was 
used for this evaluation.

(iii) Vials, glass 2-mL with Teflon-lined caps.
(iv) Disposable Pasteur-type pipets, volumetric flasks, 

pipets and syringes for preparing samples and standards, 
making dilutions and performing injections.

(b) Reagents.
(i) Carbon disulfide.(4)

Footnote (4) Fisher Scientific Company A.C.S. Reagent Grade solvent was 
used in this evaluation.
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The benzene contaminant that was present in the carbon 
disulfide was used as an internal standard (ISTD) in this eval-
uation.

(ii) Nitrogen, hydrogen and air, GC grade.
(iii) BD of known high purity.(5)

Footnote (5) Matheson Gas Products, CP Grade 1,3-butadiene was used in 
this study.

(c) Standard preparation.
(i) Prepare standards by diluting known volumes of BD 

gas with carbon disulfide. This can be accomplished by 
injecting the appropriate volume of BD into the headspace 
above the 1-mL of carbon disulfide contained in sealed 2-mL 
vial. Shake the vial after the needle is removed from the sep-
tum.(6)
Footnote (6) A standard containing 7.71 ug/mL (at ambient temperature 

and pressure) was prepared by diluting 4 uL of the gas with 1-
mL of carbon disulfide.

(ii) The mass of BD gas used to prepare standards can be 
determined by use of the following equations:

MV = (760/BP)(273+t)/(273)(22.41)
Where:
MV = ambient molar volume
BP = ambient barometric pressure
T = ambient temperature
ug/uL = 54.09/MV
ug/ standard = (ug/uL)(uL) BD used to prepare the stan-

dard
(d) Sample preparation.
(i) Transfer the 100-mg section of the sampling tube to a 

2-mL vial. Place the 50-mg section in a separate vial. If the 
glass wool plugs contain a significant amount of charcoal, 
place them with the appropriate sampling tube section.

(ii) Add 1-mL of carbon disulfide to each vial.
(iii) Seal the vials with Teflon-lined caps and then allow 

them to desorb for one hour. Shake the vials by hand vigor-
ously several times during the desorption period.

(iv) If it is not possible to analyze the samples within 4 
hours, separate the carbon disulfide from the charcoal, using 
a disposable Pasteur-type pipet, following the one hour. This 
separation will improve the stability of desorbed samples.

(v) Save the used sampling tubes to be cleaned and 
repacked with fresh adsorbent.

(e) Analysis.
(i) GC Conditions.
Column temperature:  95 deg. C
Injector temperature:  180 deg. C
Detector temperature:  275 deg. C
Carrier gas flow rate:  30 mL/min.
Injection volume:  0.80 uL
GC column:  20-ft x 1/8-in OD stainless steel GC col-

umn containing 20%
FFAP on 80/100 Chromabsorb W-AW-DMCS.
(ii) Chromatogram. See Section 4.2.
(iii) Use a suitable method, such as electronic or peak 

heights, to measure detector response.
(iv) Prepare a calibration curve using several standard 

solutions of different concentrations. Prepare the calibration 
curve daily. Program the integrator to report the results in 
ug/mL.

(v) Bracket sample concentrations with standards.

(f) Interferences (analytical).
(i) Any compound with the same general retention time 

as the analyte and which also gives a detector response is a 
potential interference. Possible interferences should be 
reported by the industrial hygienist to the laboratory with 
submitted samples.

(ii) GC parameters (temperature, column, etc.) may be 
changed to circumvent interferences.

(iii) A useful means of structure designation is GC/MS. 
It is recommended that this procedure be used to confirm 
samples whenever possible.

(g) Calculations.
(i) Results are obtained by use of calibration curves. Cal-

ibration curves are prepared by plotting detector response 
against concentration for each standard. The best line through 
the data points is determined by curve fitting.

(ii) The concentration, in ug/mL, for a particular sample 
is determined by comparing its detector response to the cali-
bration curve. If any analyte is found on the backup section, 
this amount is added to the amount found on the front section. 
Blank corrections should be performed before adding the 
results together.

(iii) The BD air concentration can be expressed using the 
following equation:

mg/m(3) = (A)(B)/(C)(D)
Where:
A = ug/mL from Section 3.7.2
B = volume
C = L of air sampled
D = efficiency
(iv) The following equation can be used to convert 

results in mg/m(3) to ppm:
ppm = (mg/m(3))(24.46)/54.09
Where:
mg/m(3) = result from Section 3.7.3.
24.46 = molar volume of an ideal gas at 760 mm Hg and 

25 deg. C.
(h) Safety precautions (analytical).
(i) Avoid skin contact and inhalation of all chemicals.
(ii) Restrict the use of all chemicals to a fume hood 

whenever possible.
(iii) Wear safety glasses and a lab coat in all laboratory 

areas.
(4) Additional Information.
(a) A procedure to prepare specially cleaned charcoal 

coated with TBC.
(i) Apparatus.
(A) Magnetic stirrer and stir bar.
(B) Tube furnace capable of maintaining a temperature 

of 700 deg. C and equipped with a quartz tube that can hold 
30 g of charcoal.(8)
Footnote (8) A Lindberg Type 55035 Tube furnace was used in this evalua-

tion.
(C) A means to purge nitrogen gas through the charcoal 

inside the quartz tube.
(D) Water bath capable of maintaining a temperature of 

60 deg. C.
(E) Miscellaneous laboratory equipment:  One-liter vac-

uum flask, 1-L Erlenmeyer flask, 350-M1 Buchner funnel 
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with a coarse fitted disc, 4-oz brown bottle, rubber stopper, 
Teflon tape etc.

(ii) Reagents.
(A) Phosphoric acid, 10% by weight, in water.(9)

Footnote (9) Baker Analyzed Reagent grade was diluted with water for use 
in this evaluation.

(B) 4-tert-Butylcatechol (TBC).(10)
Footnote (10) The Aldrich Chemical Company 99% grade was used in this 

evaluation.
(C) Specially cleaned coconut shell charcoal, 20/40 

mesh.(11)
Footnote (11) Specially cleaned charcoal was obtained from Supelco, Inc. 

for use in this evaluation. The cleaning process used by 
Supelco is proprietary.

(D) Nitrogen gas, GC grade.
(iii) Procedure.
Weigh 30g of charcoal into a 500-mL Erlenmeyer flask. 

Add about 250 mL of 10% phosphoric acid to the flask and 
then swirl the mixture. Stir the mixture for 1 hour using a 
magnetic stirrer. Filter the mixture using a fitted Buchner 
funnel. Wash the charcoal several times with 250-mL por-
tions of deionized water to remove all traces of the acid. 
Transfer the washed charcoal to the tube furnace quartz tube. 
Place the quartz tube in the furnace and then connect the 
nitrogen gas purge to the tube. Fire the charcoal to 700 deg. 
C. Maintain that temperature for at least 1 hour. After the 
charcoal has cooled to room temperature, transfer it to a tared 
beaker. Determine the weight of the charcoal and then add an 
amount of TBC which is 10% of the charcoal, by weight.

CAUTION-TBC is toxic and should only be handled in a 
fume hood while wearing gloves.

Carefully mix the contents of the beaker and then trans-
fer the mixture to a 4-oz bottle. Stopper the bottle with a clean 
rubber stopper which has been wrapped with Teflon tape. 
Clamp the bottle in a water bath so that the water level is 
above the charcoal level. Gently heat the bath to 60 deg. C 
and then maintain that temperature for 1 hour. Cool the char-
coal to room temperature and then transfer the coated char-
coal to a suitable container.

The coated charcoal is now ready to be packed into sam-
pling tubes. The sampling tubes should be stored in a sealed 
container to prevent contamination. Sampling tubes should 
be stored in the dark at room temperature. The sampling 
tubes should be segregated by coated adsorbent lot number.

(b) Chromatograms.
The chromatograms were obtained using the recom-

mended analytical method. The chart speed was set at 1 
cm/min. for the first three min. and then at 0.2 cm/min. for the 
time remaining in the analysis.

The peak which elutes just before BD is a reaction prod-
uct between an impurity on the charcoal and TBC. This peak 
is always present, but it is easily resolved from the analyte. 
The peak which elutes immediately before benzene is an oxi-
dation product of TBC.

(5) References.
(a) "Current Intelligence Bulletin 41, 1,3-Butadiene," 

U.S. Dept. of Health and Human Services, Public Health Ser-
vice, Center for Disease Control, NIOSH.

(b) "NIOSH Manual of Analytical Methods," 2nd ed.; 
U.S. Dept. of Health Education and Welfare, National Insti-

tute for Occupational Safety and Health:  Cincinnati, OH. 
1977, Vol. 2, Method No. S91 DHEW (NIOSH) Publ. (U.S.), 
No. 77-157-B.

(c) Hawley, G.C., Ed. "The Condensed Chemical Dictio-
nary," 8th ed.; Van Nostrand Rienhold Company:  New York, 
1971; 139.5.4. Chem. Eng. News (June 10, 1985), (63), 22-
66.

Appendix E:  Reserved.

APPENDIX F, MEDICAL QUESTIONNAIRES, (Non-mandatory)

1,3-Butadiene (BD) Initial Health Questionnaire

DIRECTIONS:

You have been asked to answer the questions on this form 
because you work with BD (butadiene). These questions are 
about your work, medical history, and health concerns. 
Please do your best to answer all of the questions. If you need 
help, please tell the doctor or health care professional who 
reviews this form.

This form is a confidential medical record. Only information 
directly related to your health and safety on the job may be 
given to your employer. Personal health information will not 
be given to anyone without your consent.

Date:
Name: SSN     /     /     

Last First MI
Job Title: 
Company's Name:
Supervisor's Name:
Supervisor's Phone No.:  (   )          -             

Work History

1. Please list all jobs you have had in the past, starting with 
the job you have now and moving back in time to your first 
job. (For more space, write on the back of this page.)

Main Job Duty
Year
Company Name
City, State

Chemicals
1.
2.
3.
4.
5.
6.
7.
8.

2. Please describe what you do during a typical work day.  Be 
sure to tell about your work with BD.
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3. Please check any of these chemicals that you work with 
now or have worked with in the past:

benzene      
glues      
toluene      
inks, dyes      
other solvents, grease cutters      
insecticides (like DDT, lindane, etc.)      
paints, varnishes, thinners, strippers      
dusts      
carbon tetrachloride ("carbon tet")      
arsine      
carbon disulfide      
lead      
cement      
petroleum products      
nitrites      

4. Please check the protective clothing or equipment you use 
at the job you have now:

gloves      
coveralls      
respirator      
dust mask      
safety glasses, goggles      

Please circle your answer.

5. Does your protective clothing or equipment fit you
properly? yes no

6. Have you ever made changes in your protective clothing or 
equipment to make it fit better? yes no

7. Have you been exposed to BD when you were not wearing 
protective clothing or equipment? yes no

8. Where do you eat, drink and/or smoke when you are at 
work? (Please check all that apply.)

Cafeteria/restaurant/snack bar      
Break room/employee lounge      
Smoking lounge      
At my work station      

Please circle your answer.

9. Have you been exposed to radiation (like x-rays or nuclear 
material) at the job you have now or at past
jobs? yes no

10. Do you have any hobbies that expose you to dusts or 
chemicals (including paints, glues, etc.)? yes no

11. Do you have any second or side jobs? yes no
If yes, what are your duties there?

12. Were you in the military? yes no

If yes, what did you do in the military?

Family Health History
1. In the FAMILY MEMBER column, across from the disease 
name, write which family member, if any, had the disease.

DISEASE                                                       FAMILY MEMBER
Cancer
Lymphoma
Sickle Cell Disease or Trait
Immune Disease
Leukemia
Anemia

2. Please fill in the following information about family health

Relative
Alive?
Age at Death?
Cause of Death?
Father
Mother
Brother/ Sister
Brother/ Sister
Brother/ Sister

Personal Health History

Birth Date /  /  Age Sex HeightWeight 

Please circle your answer.

1. Do you smoke any tobacco products? yes no

2. Have you ever had any kind of surgery or operation?
yes no

If yes, what type of surgery:

3. Have you ever been in the hospital for any other
reasons? yes no

If yes, please describe the reason
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4. Do you have any on-going or current medical problems
or conditions? yes no

If yes, please describe:

5. Do you now have or have you ever had any of the follow-
ing? Please check all that apply to you.

unexplained fever      
anemia ("low blood")      
HIV/AIDS      
weakness      
sickle cell      
miscarriage      
skin rash      
bloody stools      
leukemia/lymphoma      
neck mass/swelling      
wheezing      
yellowing of skin      
bruising easily      
lupus      
weight loss      
kidney problems      
enlarged lymph nodes      
liver disease      
cancer      
infertility      
drinking problems      
thyroid problems      
night sweats      
chest pain      
still birth      
eye redness      
lumps you can feel      
child with birth defect      
autoimmune disease      
overly tired      
lung problems      
rheumatoid arthritis      
mononucleosis ("mono")      
nagging cough      

Please circle your answer.

6. Do you have any symptoms or health problems that you 
think may be related to your work with BD? yes no

If yes, please describe:

7. Have any of your co-workers had similar symptoms or
problems? yes no don't know

If yes, please describe:

8. Do you notice any irritation of your eyes, nose, throat, 
lungs, or skin when working with BD? yes no

9. Do you notice any blurred vision, coughing, drowsiness, 
nausea, or headache when working with BD? yes no

10. Do you take any medications (including birth control or 
over-the-counter)? yes no

If yes, please list:

11. Are you allergic to any medication, food, or chemicals? 
yes no

If yes, please list:

12. Do you have any health conditions not covered by this 
questionnaire that you think are affected by your work with
BD? yes no

If yes, please explain:

13. Did you understand all the questions? yes no

                                                                  
Signature

1,3-Butadiene (BD) Health Update Questionnaire

DIRECTIONS:

You have been asked to answer the questions on this form 
because you work with BD (butadiene). These questions are 
about your work, medical history, and health concerns. 
Please do your best to answer all of the questions. If you need 
help, please tell the doctor or health care professional who 
reviews this form.

This form is a confidential medical record. Only information 
directly related to your health and safety on the job may be 
given to your employer. Personal health information will not 
be given to anyone without your consent.

Date:
Name: SSN      /      /      

Last First MI
Job Title: 
Company's Name:
Supervisor's Name:
Supervisor's Phone No.:  (   )         -            
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1. Please describe any NEW duties that you have at your
job.                                                                                                     

2. Please describe any additional job duties you have: 

Please circle your answer.

3. Are you exposed to any other chemicals in your work
since the last time you were evaluated for exposure to
BD? yes no

If yes, please list what they are:                                             

4. Does your personal protective equipment and clothing fit 
you properly? yes no

5. Have you made changes in this equipment or clothing to 
make if fit better? yes no

6. Have you been exposed to BD when you were not wearing 
protective clothing or equipment? yes no

7. Are you exposed to any NEW chemicals at home or while 
working on hobbies? yes no

If yes, please list what they are:                                             

8. Since your last BD health evaluation, have you started 
working any new second or side jobs? yes no

If yes, what are your duties there?

Personal Health History

1. What is your current weight?                pounds

2. Have you been diagnosed with any new medical
conditions or illness since your last evaluation?
  yes no

If yes, please tell what they are:                                            

3. Since your last evaluation, have you been in the hospital 
for any illnesses, injuries, or surgery? yes no

If yes, please describe:                                                            

4. Do you have any of the following? Please place a check for 
all that apply to you. 
unexplained fever      
anemia ("low blood")      
HIV/AIDS      
weakness      
sickle cell      
miscarriage      
skin rash      
bloody stools      
leukemia/lymphoma      
neck mass/swelling      
wheezing      
yellowing of skin      
bruising easily      
lupus      
weight loss      
kidney problems      
enlarged lymph nodes      
liver disease      
cancer      
infertility      
drinking problems      
thyroid problems      
night sweats      
chest pain      
still birth      
eye redness      
lumps you can feel      
child with birth defect      
autoimmune disease      
overly tired      
lung problems      
rheumatoid arthritis      
mononucleosis ("mono")      
nagging cough      

Please circle your answer.

5. Do you have any symptoms or health problems that you 
think may be related to your work with BD? yes no

If yes, please describe:

6. Have any of your co-workers had similar symptoms or
problems? yes no don't know

If yes, please describe:

7. Do you notice any irritation of your eyes, nose, throat, 
lungs, or skin when working with BD? yes no
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8. Do you notice any blurred vision, coughing, drowsiness, 
nausea, or headache when working with BD? yes no

9. Have you been taking any NEW medications (including 
birth control or over-the-counter)? yes no

If yes, please list:

10. Have you developed any new allergies to medications, 
foods, or chemicals? yes no

If yes, please list:

11. Do you have any health conditions not covered by this
questionnaire that you think are affected by your work with
BD? yes no

If yes, please explain: 

12. Do you understand all the questions? yes no

                                                                
Signature

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07470  Methylene chloride. This occupa-
tional health standard establishes requirements for employers 
to control occupational exposure to methylene chloride 
(MC). Employees exposed to MC are at increased risk of 
developing cancer, adverse effects on the heart, central ner-
vous system and liver, and skin or eye irritation. Exposure 
may occur through inhalation, by absorption through the 
skin, or through contact with the skin. MC is a solvent which 
is used in many different types of work activities, such as 
paint stripping, polyurethane foam manufacturing, and clean-
ing and degreasing. Under the requirements of subsection (4) 
of this section, each covered employer must make an initial 
determination of each employee's exposure to MC. If the 
employer determines that employees are exposed below the 
action level, the only other provisions of this section that 
apply are that a record must be made of the determination, the 
employees must receive information and training under sub-
section (12) of this section and, where appropriate, employ-
ees must be protected from contact with liquid MC under 
subsection (8) of this section.

The provisions of the MC standard are as follows:
(1) Scope and application. This section applies to all 

occupational exposures to methylene chloride (MC), Chemi-
cal Abstracts Service Registry Number 75-09-2, in general 
industry, construction and shipyard employment.

(2) Definitions. For the purposes of this section, the fol-
lowing definitions shall apply:

"Action level" means a concentration of airborne MC of 
12.5 parts per million (ppm) calculated as an eight-hour time-
weighted average (TWA).

"Authorized person" means any person specifically 
authorized by the employer and required by work duties to be 
present in regulated areas, or any person entering such an 
area as a designated representative of employees for the pur-
pose of exercising the right to observe monitoring and mea-
suring procedures under subsection (4) of this section, or any 
other person authorized by the WISH Act or regulations 
issued under the act.

"Director" means the director of the department of labor 
and industries, or designee.

"Emergency" means any occurrence, such as, but not 
limited to, equipment failure, rupture of containers, or failure 
of control equipment, which results, or is likely to result in an 
uncontrolled release of MC. If an incidental release of MC 
can be controlled by employees such as maintenance person-
nel at the time of release and in accordance with the leak/ spill 
provisions required by subsection (6) of this section, it is not 
considered an emergency as defined by this standard.

"Employee exposure" means exposure to airborne MC 
which occurs or would occur if the employee were not using 
respiratory protection.

"Methylene chloride (MC)" means an organic compound 
with chemical formula, CH2Cl2. Its Chemical Abstracts Ser-
vice Registry Number is 75-09-2. Its molecular weight is 
84.9 g/ mole.

"Physician or other licensed health care professional" is 
an individual whose legally permitted scope of practice (i.e., 
license, registration, or certification) allows him or her to 
independently provide or be delegated the responsibility to 
provide some or all of the health care services required by 
subsection (10) of this section.

"Regulated area" means an area, demarcated by the 
employer, where an employee's exposure to airborne concen-
trations of MC exceeds or can reasonably be expected to 
exceed either the eight-hour TWA PEL or the STEL.

"Symptom" means central nervous system effects such 
as headaches, disorientation, dizziness, fatigue, and 
decreased attention span; skin effects such as chapping, 
erythema, cracked skin, or skin burns; and cardiac effects 
such as chest pain or shortness of breath.

"This section" means this methylene chloride standard.
(3) Permissible exposure limits (PELs).
(a) Eight-hour time-weighted average (TWA) PEL. The 

employer shall ensure that no employee is exposed to an air-
borne concentration of MC in excess of twenty-five parts of 
MC per million parts of air (25 ppm) as an eight-hour TWA.

(b) Short-term exposure limit (STEL). The employer 
shall ensure that no employee is exposed to an airborne con-
centration of MC in excess of one hundred and twenty-five 
parts of MC per million parts of air (125 ppm) as determined 
over a sampling period of fifteen minutes.

(4) Exposure monitoring.
(a) Characterization of employee exposure.
(i) Where MC is present in the workplace, the employer 

shall determine each employee's exposure by either:
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(A) Taking a personal breathing zone air sample of each 
employee's exposure; or

(B) Taking personal breathing zone air samples that are 
representative of each employee's exposure.

(ii) Representative samples. The employer may consider 
personal breathing zone air samples to be representative of 
employee exposures when they are taken as follows:

(A) Eight-hour TWA PEL. The employer has taken one 
or more personal breathing zone air samples for at least one 
employee in each job classification in a work area during 
every work shift, and the employee sampled is expected to 
have the highest MC exposure.

(B) Short-term exposure limits. The employer has taken 
one or more personal breathing zone air samples which indi-
cate the highest likely fifteen-minute exposures during such 
operations for at least one employee in each job classification 
in the work area during every work shift, and the employee 
sampled is expected to have the highest MC exposure.

(C) Exception. Personal breathing zone air samples 
taken during one work shift may be used to represent 
employee exposures on other work shifts where the employer 
can document that the tasks performed and conditions in the 
workplace are similar across shifts.

(iii) Accuracy of monitoring. The employer shall ensure 
that the methods used to perform exposure monitoring pro-
duce results that are accurate to a confidence level of ninety-
five percent, and are:

(A) Within plus or minus twenty-five percent for air-
borne concentrations of MC above the eight-hour TWA PEL 
or the STEL; or

(B) Within plus or minus thirty-five percent for airborne 
concentrations of MC at or above the action level but at or 
below the eight-hour TWA PEL.

(b) Initial determination. Each employer whose employ-
ees are exposed to MC shall perform initial exposure moni-
toring to determine each affected employee's exposure, 
except under the following conditions:

(i) Where objective data demonstrate that MC cannot be 
released in the workplace in airborne concentrations at or 
above the action level or above the STEL. The objective data 
shall represent the highest MC exposures likely to occur 
under reasonably foreseeable conditions of processing, use, 
or handling. The employer shall document the objective data 
exemption as specified in subsection (13) of this section;

(ii) Where the employer has performed exposure moni-
toring within 12 months prior to December 1, and that expo-
sure monitoring meets all other requirements of this section, 
and was conducted under conditions substantially equivalent 
to existing conditions; or

(iii) Where employees are exposed to MC on fewer than 
thirty days per year (e.g., on a construction site), and the 
employer has measurements by direct reading instruments 
which give immediate results (such as a detector tube) and 
which provide sufficient information regarding employee 
exposures to determine what control measures are necessary 
to reduce exposures to acceptable levels.

(c) Periodic monitoring. Where the initial determination 
shows employee exposures at or above the action level or 
above the STEL, the employer shall establish an exposure 

monitoring program for periodic monitoring of employee 
exposure to MC in accordance with Table 1:

Table 1
Six Initial Determination Exposure Scenarios and Their 

Associated Monitoring Frequencies

Exposure scenario Required monitoring activity
Below the action level
and at or below the
STEL.

No eight-hour TWA or STEL 
monitoring required.

Below the action level
and above the STEL.

No eight-hour TWA monitoring 
required; monitor STEL expo-
sures every three months.

At or above the action 
level, at or below the 
TWA, and at or below
the STEL.

Monitor eight-hour TWA expo-
sures every six months.

At or above the action 
level, at or below the 
TWA, and above the 
STEL.

Monitor eight-hour TWA expo-
sures every six months and moni-
tor STEL exposures every three 
months.

Above the TWA and
at or below the STEL.

Monitor eight-hour TWA expo-
sures every three months.  In 
addition, without regard to the 
last sentence of the note to sub-
section (3) of this section, the fol-
lowing employers must monitor 
STEL exposures every three 
months until either the date by 
which they must achieve the 
eight-hour TWAs PEL under sub-
section (3) of this section or the 
date by which they in fact 
achieve the eight-hour TWA 
PEL, whichever comes first:
• Employers engaged in polyure-
thane foam manufacturing;
• Foam fabrication;
• Furniture refinishing;
• General aviation aircraft strip-
ping;
• Product formulation;
• Use of MC-based adhesives for 
boat building and repair;
• Recreational vehicle manufac-
ture, van conversion, or uphol-
stery; and use of MC in construc-
tion work for restoration and 
preservation of buildings, paint-
ing and paint removal, cabinet 
making, or floor refinishing and 
resurfacing.
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(Note to subsection (3)(c) of this section:  The employer 
may decrease the frequency of exposure monitoring to every 
six months when at least two consecutive measurements 
taken at least seven days apart show exposures to be at or 
below the eight-hour TWA PEL. The employer may discon-
tinue the periodic eight-hour TWA monitoring for employees 
where at least two consecutive measurements taken at least 
seven days apart are below the action level. The employer 
may discontinue the periodic STEL monitoring for employ-
ees where at least two consecutive measurements taken at 
least seven days apart are at or below the STEL.)

(d) Additional monitoring.
(i) The employer shall perform exposure monitoring 

when a change in workplace conditions indicates that 
employee exposure may have increased. Examples of situa-
tions that may require additional monitoring include changes 
in production, process, control equipment, or work practices, 
or a leak, rupture, or other breakdown.

(ii) Where exposure monitoring is performed due to a 
spill, leak, rupture or equipment breakdown, the employer 
shall clean up the MC and perform the appropriate repairs 
before monitoring.

(e) Employee notification of monitoring results.
(i) The employer shall, within fifteen working days after 

the receipt of the results of any monitoring performed under 
this section, notify each affected 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 monitoring results indicate that employee 
exposure is above the eight-hour TWA PEL or the STEL, the 
employer shall describe in the written notification the correc-
tive action being taken to reduce employee exposure to or 
below the eight-hour TWA PEL or STEL and the schedule 
for completion of this action.

(f) Observation of monitoring.
(i) Employee observation. The employer shall provide 

affected employees or their designated representatives an 
opportunity to observe any monitoring of employee exposure 
to MC conducted in accordance with this section.

(ii) Observation procedures. When observation of the 
monitoring of employee exposure to MC requires entry into 
an area where the use of protective clothing or equipment is 
required, the employer shall provide, at no cost to the 
observer(s), and the observer(s) shall be required to use such 
clothing and equipment and shall comply with all other appli-
cable safety and health procedures.

(5) Regulated areas.
(a) The employer shall establish a regulated area wher-

ever an employee's exposure to airborne concentrations of 
MC exceeds or can reasonably be expected to exceed either 
the eight-hour TWA PEL or the STEL.

(b) The employer shall limit access to regulated areas to 
authorized persons.

(c) The employer shall supply a respirator, selected in 
accordance with subsection (7)(c) of this section, to each per-

son who enters a regulated area and shall require each 
affected employee to use that respirator whenever MC expo-
sures are likely to exceed the eight-hour TWA PEL or STEL.

(Note to subsection (5)(c) of this section:  An employer 
who has implemented all feasible engineering, work practice 
and administrative controls (as required in subsection (6) of 
this section), and who has established a regulated area (as 
required by subsection (5)(a) of this section) where MC 
exposure can be reliably predicted to exceed the eight-hour 
TWA PEL or the STEL only on certain days (for example, 
because of work or process schedule) would need to have 
affected employees use respirators in that regulated area only 
on those days.)

(d) The employer shall ensure that, within a regulated 
area, employees do not engage in nonwork activities which 
may increase dermal or oral MC exposure.

(e) The employer shall ensure that while employees are 
wearing respirators, they do not engage in activities (such as 
taking medication or chewing gum or tobacco) which inter-
fere with respirator seal or performance.

(f) The employer shall demarcate regulated areas from 
the rest of the workplace in any manner that adequately estab-
lishes and alerts employees to the boundaries of the area and 
minimizes the number of authorized employees exposed to 
MC within the regulated area.

(g) An employer at a multiemployer worksite who estab-
lishes a regulated area shall communicate the access restric-
tions and locations of these areas to all other employers with 
work operations at that worksite.

(6) Methods of compliance.
(a) Engineering and work practice controls. The 

employer shall institute and maintain the effectiveness of 
engineering controls and work practices to reduce employee 
exposure to or below the PELs except to the extent that the 
employer can demonstrate that such controls are not feasible.

(b) Wherever the feasible engineering controls and work 
practices which can be instituted are not sufficient to reduce 
employee exposure to or below the 8-TWA PEL or STEL, 
the employer shall use them to reduce employee exposure to 
the lowest levels achievable by these controls and shall sup-
plement them by the use of respiratory protection that com-
plies with the requirements of subsection (7) of this section.

(c) Prohibition of rotation. The employer shall not imple-
ment a schedule of employee rotation as a means of compli-
ance with the PELs.

(d) Leak and spill detection.
(i) The employer shall implement procedures to detect 

leaks of MC in the workplace. In work areas where spills may 
occur, the employer shall make provisions to contain any 
spills and to safely dispose of any MC-contaminated waste 
materials.

(ii) The employer shall ensure that all incidental leaks 
are repaired and that incidental spills are cleaned promptly by 
employees who use the appropriate personal protective 
equipment and are trained in proper methods of cleanup.

(Note to subsection (6)(d)(ii) of this section:  See Appen-
dix A of this section for examples of procedures that satisfy 
this requirement. Employers covered by this standard may 
also be subject to the hazardous waste and emergency 
response provisions contained in WAC 296-62-3112.)

Above the TWA and
above the STEL.

Monitor both eight-hour TWA 
exposures and STEL exposures 
every three months.

Exposure scenario Required monitoring activity
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(7) Respiratory protection.
(a) General requirements. For employees who use respi-

rators required by this section, the employer must provide 
((respirators that comply)) each employee an appropriate res-
pirator that complies with the requirements of this subsection. 
Respirators must be used during:

(i) Periods when an employee's exposure to MC exceeds 
or can reasonably be expected to exceed the eight-hour TWA 
PEL or the STEL (for example, when an employee is using 
MC in a regulated area);

(ii) Periods necessary to install or implement feasible 
engineering and work-practice controls;

(iii) In a few work operations, such as some maintenance 
operations and repair activities, for which the employer dem-
onstrates that engineering and work practice controls are 
infeasible;

(iv) Work operations for which feasible engineering and 
work practice controls are not sufficient to reduce exposures 
to or below the PELs; 

(v) Emergencies.
(b) Respirator program.
(i) The employer must develop, implement and maintain 

a respiratory protection program as required by chapter 296-
842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator, except for the 
requirements in Table 5 of WAC 296-842-13005 that address 
gas or vapor cartridge change schedules and end-of-service-
life indicators (ESLIs).

(ii) Employers who provide employees with gas masks 
with organic-vapor canisters for the purpose of emergency 
escape must replace the canisters after any emergency use 
and before the gas masks are returned to service.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respira-

tors according to this section and WAC 296-842-13005, 
found in the respirator rule.

(ii) Make sure half-facepiece respirators are not selected 
or used for protection against MC. This is necessary to pre-
vent eye irritation or damage from MC exposure.

(iii) Provide to employees, for emergency escape, one of 
the following respirator options:

(A) A self-contained breathing apparatus operated in the 
continuous-flow or pressure demand mode

OR
(B) A gas mask equipped with an organic vapor canister.
(d) Medical evaluation. Before having an employee use 

a supplied-air respirator in the negative-pressure mode, or a 
gas mask with an organic-vapor canister for emergency 
escape, the employer must:

(i) Have a physician or other licensed health care profes-
sional (PLHCP) evaluate the employee's ability to use such 
respiratory protection;

(ii) Ensure that the PLHCP provides their findings in a 
written opinion to the employee and the employer.

Note: See WAC 296-62-07150 through 296-62-07156 for medi-
cal evaluation requirements for employees using respira-
tors.

(8) Protective work clothing and equipment.
(a) Where needed to prevent MC-induced skin or eye 

irritation, the employer shall provide clean protective cloth-

ing and equipment which is resistant to MC, at no cost to the 
employee, and shall ensure that each affected employee uses 
it. Eye and face protection shall meet the requirements of 
WAC 296-800-160, as applicable.

(b) The employer shall clean, launder, repair and replace 
all protective clothing and equipment required by this subsec-
tion as needed to maintain their effectiveness.

(c) The employer shall be responsible for the safe dis-
posal of such clothing and equipment.

(Note to subsection (8)(c) of this section:  See Appendix 
A for examples of disposal procedures that will satisfy this 
requirement.)

(9) Hygiene facilities.
(a) If it is reasonably foreseeable that employees' skin 

may contact solutions containing 0.1 percent or greater MC 
(for example, through splashes, spills or improper work prac-
tices), the employer shall provide conveniently located wash-
ing facilities capable of removing the MC, and shall ensure 
that affected employees use these facilities as needed.

(b) If it is reasonably foreseeable that an employee's eyes 
may contact solutions containing 0.1 percent or greater MC 
(for example through splashes, spills or improper work prac-
tices), the employer shall provide appropriate eyewash facil-
ities within the immediate work area for emergency use, and 
shall ensure that affected employees use those facilities when 
necessary.

(10) Medical surveillance.
(a) Affected employees. The employer shall make medi-

cal surveillance available for employees who are or may be 
exposed to MC as follows:

(i) At or above the action level on thirty or more days per 
year, or above the eight-hour TWA PEL or the STEL on ten 
or more days per year;

(ii) Above the 8-TWA PEL or STEL for any time period 
where an employee has been identified by a physician or 
other licensed health care professional as being at risk from 
cardiac disease or from some other serious MC-related health 
condition and such employee requests inclusion in the medi-
cal surveillance program;

(iii) During an emergency.
(b) Costs. The employer shall provide all required medi-

cal surveillance at no cost to affected employees, without loss 
of pay and at a reasonable time and place.

(c) Medical personnel. The employer shall ensure that all 
medical surveillance procedures are performed by a physi-
cian or other licensed health care professional, as defined in 
subsection (2) of this section.

(d) Frequency of medical surveillance. The employer 
shall make medical surveillance available to each affected 
employee as follows:

(i) Initial surveillance. The employer shall provide initial 
medical surveillance under the schedule provided by subsec-
tion (14)(b)(iii) of this section, or before the time of initial 
assignment of the employee, whichever is later. The 
employer need not provide the initial surveillance if medical 
records show that an affected employee has been provided 
with medical surveillance that complies with this section 
within twelve months before December 1.

(ii) Periodic medical surveillance. The employer shall 
update the medical and work history for each affected 
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employee annually. The employer shall provide periodic 
physical examinations, including appropriate laboratory sur-
veillance, as follows:

(A) For employees forty-five years of age or older, 
within twelve months of the initial surveillance or any subse-
quent medical surveillance; and

(B) For employees younger than forty-five years of age, 
within thirty-six months of the initial surveillance or any sub-
sequent medical surveillance.

(iii) Termination of employment or reassignment. When 
an employee leaves the employer's workplace, or is reas-
signed to an area where exposure to MC is consistently at or 
below the action level and STEL, medical surveillance shall 
be made available if six months or more have elapsed since 
the last medical surveillance.

(iv) Additional surveillance. The employer shall provide 
additional medical surveillance at frequencies other than 
those listed above when recommended in the written medical 
opinion. (For example, the physician or other licensed health 
care professional may determine an examination is warranted 
in less than thirty-six months for employees younger than 
forty-five years of age based upon evaluation of the results of 
the annual medical and work history.)

(e) Content of medical surveillance.
(i) Medical and work history. The comprehensive medi-

cal and work history shall emphasize neurological symptoms, 
skin conditions, history of hematologic or liver disease, signs 
or symptoms suggestive of heart disease (angina, coronary 
artery disease), risk factors for cardiac disease, MC expo-
sures, and work practices and personal protective equipment 
used during such exposures.

(Note to subsection (10)(e)(i) of this section:  See 
Appendix B of this section for an example of a medical and 
work history format that would satisfy this requirement.)

(ii) Physical examination. Where physical examinations 
are provided as required above, the physician or other 
licensed health care professional shall accord particular atten-
tion to the lungs, cardiovascular system (including blood 
pressure and pulse), liver, nervous system, and skin. The phy-
sician or other licensed health care professional shall deter-
mine the extent and nature of the physical examination based 
on the health status of the employee and analysis of the med-
ical and work history.

(iii) Laboratory surveillance. The physician or other 
licensed health care professional shall determine the extent of 
any required laboratory surveillance based on the employee's 
observed health status and the medical and work history.

(Note to subsection (10)(e)(iii) of this section:  See 
Appendix B of this section for information regarding medical 
tests. Laboratory surveillance may include before-and after-
shift carboxyhemoglobin determinations, resting ECG, 
hematocrit, liver function tests and cholesterol levels.)

(iv) Other information or reports. The medical surveil-
lance shall also include any other information or reports the 
physician or other licensed health care professional deter-
mines are necessary to assess the employee's health in rela-
tion to MC exposure.

(f) Content of emergency medical surveillance. The 
employer shall ensure that medical surveillance made avail-

able when an employee has been exposed to MC in emer-
gency situations includes, at a minimum:

(i) Appropriate emergency treatment and decontamina-
tion of the exposed employee;

(ii) Comprehensive physical examination with special 
emphasis on the nervous system, cardiovascular system, 
lungs, liver and skin, including blood pressure and pulse;

(iii) Updated medical and work history, as appropriate 
for the medical condition of the employee; and

(iv) Laboratory surveillance, as indicated by the 
employee's health status.

(Note to subsection (10)(f)(iv) of this section:  See 
Appendix B for examples of tests which may be appropriate.)

(g) Additional examinations and referrals. Where the 
physician or other licensed health care professional deter-
mines it is necessary, the scope of the medical examination 
shall be expanded and the appropriate additional medical sur-
veillance, such as referrals for consultation or examination, 
shall be provided.

(h) Information provided to the physician or other 
licensed health care professional. The employer shall provide 
the following information to a physician or other licensed 
health care professional who is involved in the diagnosis of 
MC-induced health effects:

(i) A copy of this section including its applicable appen-
dices;

(ii) A description of the affected employee's past, current 
and anticipated future duties as they relate to the employee's 
MC exposure;

(iii) The employee's former or current exposure levels or, 
for employees not yet occupationally exposed to MC, the 
employee's anticipated exposure levels and the frequency and 
exposure levels anticipated to be associated with emergen-
cies;

(iv) A description of any personal protective equipment, 
such as respirators, used or to be used; and

(v) Information from previous employment-related med-
ical surveillance of the affected employee which is not other-
wise available to the physician or other licensed health care 
professional.

(i) Written medical opinions.
(i) For each physical examination required by this sec-

tion, the employer shall ensure that the physician or other 
licensed health care professional provides to the employer 
and to the affected employee a written opinion regarding the 
results of that examination within fifteen days of completion 
of the evaluation of medical and laboratory findings, but not 
more than thirty days after the examination. The written med-
ical opinion shall be limited to the following information:

(A) The physician's or other licensed health care profes-
sional's opinion concerning whether exposure to MC may 
contribute to or aggravate the employee's existing cardiac, 
hepatic, neurological (including stroke) or dermal disease or 
whether the employee has any other medical condition(s) that 
would place the employee's health at increased risk of mate-
rial impairment from exposure to MC;

(B) Any recommended limitations upon the employee's 
exposure to MC, removal from MC exposure, or upon the 
employee's use of protective clothing or equipment and respi-
rators;
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(C) A statement that the employee has been informed by 
the physician or other licensed health care professional that 
MC is a potential occupational carcinogen, of risk factors for 
heart disease, and the potential for exacerbation of underlying 
heart disease by exposure to MC through its metabolism to 
carbon monoxide; and

(D) A statement that the employee has been informed by 
the physician or other licensed health care professional of the 
results of the medical examination and any medical condi-
tions resulting from MC exposure which require further 
explanation or treatment.

(ii) The employer shall instruct the physician or other 
licensed health care professional not to reveal to the 
employer, orally or in the written opinion, any specific 
records, findings, and diagnoses that have no bearing on 
occupational exposure to MC.

(Note to subsection (10)(h)(ii) of this section:  The writ-
ten medical opinion may also include information and opin-
ions generated to comply with other OSHA health standards.)

(j) Medical presumption.  For purposes of this subsection 
(10), the physician or other licensed health care professional 
shall presume, unless medical evidence indicates to the con-
trary, that a medical condition is unlikely to require medical 
removal from MC exposure if the employee is not exposed to 
MC above the eight-hour TWA PEL.  If the physician or 
other licensed health care professional recommends removal 
for an employee exposed below the eight-hour TWA PEL, 
the physician or other licensed health care professional shall 
cite specific medical evidence, sufficient to rebut the pre-
sumption that exposure below the eight-hour TWA PEL is 
unlikely to require removal, to support the recommendation. 
If such evidence is cited by the physician or other licensed 
health care professional, the employer must remove the 
employee.  If such evidence is not cited by the physician or 
other licensed health care professional, the employer is not 
required to remove the employee.

(k) Medical removal protection (MRP).
(i) Temporary medical removal and return of an 

employee.
(A) Except as provided in (j) of this subsection, when a 

medical determination recommends removal because the 
employee's exposure to MC may contribute to or aggravate 
the employee's existing cardiac, hepatic, neurological 
(including stroke), or skin disease, the employer must pro-
vide medical removal protection benefits to the employee and 
either:

(I) Transfer the employee to comparable work where 
methylene chloride exposure is below the action level; or

(II) Remove the employee from MC exposure.
(B) If comparable work is not available and the employer 

is able to demonstrate that removal and the costs of extending 
MRP benefits to an additional employee, considering feasi-
bility in relation to the size of the employer's business and the 
other requirements of this standard, make further reliance on 
MRP an inappropriate remedy, the employer may retain the 
additional employee in the existing job until transfer or 
removal becomes appropriate, provided:

(I) The employer ensures that the employee receives 
additional medical surveillance, including a physical exami-

nation at least every sixty days until transfer or removal 
occurs; and

(II) The employer or PLHCP informs the employee of 
the risk to the employee's health from continued MC expo-
sure.

(C) The employer shall maintain in effect any job-related 
protective measures or limitations, other than removal, for as 
long as a medical determination recommends them to be nec-
essary.

(ii) End of MRP benefits and return of the employee to 
former job status.

(A) The employer may cease providing MRP benefits at 
the earliest of the following:

(I) Six months;
(II) Return of the employee to the employee's former job 

status following receipt of a medical determination conclud-
ing that the employee's exposure to MC no longer will aggra-
vate any cardiac, hepatic, neurological (including stroke), or 
dermal disease;

(III) Receipt of a medical determination concluding that 
the employee can never return to MC exposure.

(B) For the purposes of this subsection (10), the require-
ment that an employer return an employee to the employee's 
former job status is not intended to expand upon or restrict 
any rights an employee has or would have had, absent tempo-
rary medical removal, to a specific job classification or posi-
tion under the terms of a collective bargaining agreement.

(l) Medical removal protection benefits.
(i) For purposes of this subsection (10), the term medical 

removal protection benefits means that, for each removal, an 
employer must maintain for up to six months the earnings, 
seniority, and other employment rights and benefits of the 
employee as though the employee had not been removed 
from MC exposure or transferred to a comparable job.

(ii) During the period of time that an employee is 
removed from exposure to MC, the employer may condition 
the provision of medical removal protection benefits upon the 
employee's participation in follow-up medical surveillance 
made available pursuant to this section.

(iii) If a removed employee files a workers' compensa-
tion claim for a MC-related disability, the employer shall 
continue the MRP benefits required by this section until 
either the claim is resolved or the six-month period for pay-
ment of MRP benefits has passed, whichever occurs first. To 
the extent the employee is entitled to indemnity payments for 
earnings lost during the period of removal, the employer's 
obligation to provide medical removal protection benefits to 
the employee shall be reduced by the amount of such indem-
nity payments.

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

(m) Voluntary removal or restriction of an employee. 
Where an employer, although not required by this section to 
do so, removes an employee from exposure to MC or other-
wise places any limitation on an employee due to the effects 
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of MC exposure on the employee's medical condition, the 
employer shall provide medical removal protection benefits 
to the employee equal to those required by (l) of this subsec-
tion.

(n) Multiple health care professional review mechanism.
(i) If the employer selects the initial physician or 

licensed health care professional (PLHCP) to conduct any 
medical examination or consultation provided to an 
employee under (k) of this subsection, the employer shall 
notify the employee of the right to seek a second medical 
opinion each time the employer provides the employee with a 
copy of the written opinion of that PLHCP.

(ii) If the employee does not agree with the opinion of 
the employer-selected PLHCP, notifies the employer of that 
fact, and takes steps to make an appointment with a second 
PLHCP within fifteen days of receiving a copy of the written 
opinion of the initial PLHCP, the employer shall pay for the 
PLHCP chosen by the employee to perform at least the fol-
lowing:

(A) Review any findings, determinations or recommen-
dations of the initial PLHCP; and

(B) Conduct such examinations, consultations, and labo-
ratory tests as the PLHCP deems necessary to facilitate this 
review.

(iii) If the findings, determinations or recommendations 
of the second PLHCP differ from those of the initial PLHCP, 
then the employer and the employee shall instruct the two 
health care professionals to resolve the disagreement.

(iv) If the two health care professionals are unable to 
resolve their disagreement within fifteen days, then those two 
health care professionals shall jointly designate a PLHCP 
who is a specialist in the field at issue. The employer shall 
pay for the specialist to perform at least the following:

(A) Review the findings, determinations, and recom-
mendations of the first two PLHCPs; and

(B) Conduct such examinations, consultations, labora-
tory tests and discussions with the prior PLHCPs as the spe-
cialist deems necessary to resolve the disagreements of the 
prior health care professionals.

(v) The written opinion of the specialist shall be the 
definitive medical determination. The employer shall act 
consistent with the definitive medical determination, unless 
the employer and employee agree that the written opinion of 
one of the other two PLHCPs shall be the definitive medical 
determination.

(vi) The employer and the employee or authorized 
employee representative may agree upon the use of any expe-
ditious alternate health care professional determination 
mechanism in lieu of the multiple health care professional 
review mechanism provided by this section so long as the 
alternate mechanism otherwise satisfies the requirements 
contained in this section.

(11) Hazard communication. The employer shall com-
municate the following hazards associated with MC on labels 
and in material safety data sheets in accordance with the 
requirements of the chemical hazard communication stan-
dard, WAC 296-800-170:  Cancer, cardiac effects (including 
elevation of carboxyhemoglobin), central nervous system 
effects, liver effects, and skin and eye irritation.

(12) Employee information and training.
(a) The employer shall provide information and training 

for each affected employee prior to or at the time of initial 
assignment to a job involving potential exposure to MC.

(b) The employer shall ensure that information and train-
ing is presented in a manner that is understandable to the 
employees.

(c) In addition to the information required under the 
chemical hazard communication standard at WAC 296-800-
170:

(i) The employer shall inform each affected employee of 
the requirements of this section and information available in 
its appendices, as well as how to access or obtain a copy of it 
in the workplace;

(ii) Wherever an employee's exposure to airborne con-
centrations of MC exceeds or can reasonably be expected to 
exceed the action level, the employer shall inform each 
affected employee of the quantity, location, manner of use, 
release, and storage of MC and the specific operations in the 
workplace that could result in exposure to MC, particularly 
noting where exposures may be above the eight-hour TWA 
PEL or STEL;

(d) The employer shall train each affected employee as 
required under the chemical hazard communication standard 
at WAC 296-800-170, as appropriate.

(e) The employer shall retrain each affected employee as 
necessary to ensure that each employee exposed above the 
action level or the STEL maintains the requisite understand-
ing of the principles of safe use and handling of MC in the 
workplace.

(f) Whenever there are workplace changes, such as mod-
ifications of tasks or procedures or the institution of new 
tasks or procedures, which increase employee exposure, and 
where those exposures exceed or can reasonably be expected 
to exceed the action level, the employer shall update the 
training as necessary to ensure that each affected employee 
has the requisite proficiency.

(g) An employer whose employees are exposed to MC at 
a multiemployer worksite shall notify the other employers 
with work operations at that site in accordance with the 
requirements of the chemical hazard communication stan-
dard, WAC 296-800-170, as appropriate.

(h) The employer shall provide to the director, upon 
request, all available materials relating to employee informa-
tion and training.

(13) Recordkeeping.
(a) Objective data.
(i) Where an employer seeks to demonstrate that initial 

monitoring is unnecessary through reasonable reliance on 
objective data showing that any materials in the workplace 
containing MC will not release MC at levels which exceed 
the action level or the STEL under foreseeable conditions of 
exposure, the employer shall establish and maintain an accu-
rate record of the objective data relied upon in support of the 
exemption.

(ii) This record shall include at least the following infor-
mation:

(A) The MC-containing material in question;
(B) The source of the objective data;
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(C) The testing protocol, results of testing, and/or analy-
sis of the material for the release of MC;

(D) A description of the operation exempted under sub-
section (4)(b)(i) of this section and how the data support the 
exemption; and

(E) Other data relevant to the operations, materials, pro-
cessing, or employee exposures covered by the exemption.

(iii) The employer shall maintain this record for the dura-
tion of the employer's reliance upon such objective data.

(b) Exposure measurements.
(i) The employer shall establish and keep an accurate 

record of all measurements taken to monitor employee expo-
sure to MC as prescribed in subsection (4) of this section.

(ii) Where the employer has twenty or more employees, 
this record shall include at least the following information:

(A) The date of measurement for each sample taken;
(B) The operation involving exposure to MC which is 

being monitored;
(C) Sampling and analytical methods used and evidence 

of their accuracy;
(D) Number, duration, and results of samples taken;
(E) Type of personal protective equipment, such as res-

piratory protective devices, worn, if any; and
(F) Name, Social Security number, job classification and 

exposure of all of the employees represented by monitoring, 
indicating which employees were actually monitored.

(iii) Where the employer has fewer than twenty employ-
ees, the record shall include at least the following informa-
tion:

(A) The date of measurement for each sample taken;
(B) Number, duration, and results of samples taken; and
(C) Name, Social Security number, job classification and 

exposure of all of the employees represented by monitoring, 
indicating which employees were actually monitored.

(iv) The employer shall maintain this record for at least 
thirty (30) years, in accordance with chapter 296-802 WAC.

(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee subject to medical surveillance 
under subsection (10) of this section.

(ii) The record shall include at least the following infor-
mation:

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

(B) Written medical opinions; and
(C) Any employee medical conditions related to expo-

sure to MC.
(iii) The employer shall ensure that this record is main-

tained for the duration of employment plus thirty years, in 
accordance with chapter 296-802 WAC.

(d) Availability.
(i) The employer, upon written request, shall make all 

records required to be maintained by this section available to 
the director for examination and copying in accordance with 
chapter 296-802 WAC.

(Note to subsection (13)(d)(i) of this section:  All records 
required to be maintained by this section may be kept in the 
most administratively convenient form (for example, elec-
tronic or computer records would satisfy this requirement).)

(ii) The employer, upon request, shall make any 
employee exposure and objective data records required by 
this section available for examination and copying by 
affected employees, former employees, and designated repre-
sentatives in accordance with chapter 296-802 WAC.

(iii) The employer, upon request, shall make employee 
medical records required to be kept by this section available 
for examination and copying by the subject employee and by 
anyone having the specific written consent of the subject 
employee in accordance with chapter 296-802 WAC.

(e) Transfer of records. The employer shall comply with 
the requirements concerning transfer of records set forth in 
WAC 296-62-05215.

(14) Dates.
(a) Engineering controls required under subsection (6)(a) 

of this section shall be implemented according to the follow-
ing schedule:

(i) For employers with fewer than twenty employees, no 
later than April 10, 2000.

(ii) For employers with fewer than one hundred fifty 
employees engaged in foam fabrication; for employers with 
fewer than fifty employees engaged in furniture refinishing, 
general aviation aircraft stripping, and product formulation; 
for employers with fewer than fifty employees using MC-
based adhesives for boat building and repair, recreational 
vehicle manufacture, van conversion, and upholstering; for 
employers with fewer than fifty employees using MC in con-
struction work for restoration and preservation of buildings, 
painting and paint removal, cabinet making and/or floor 
refinishing and resurfacing, no later than April 10, 2000.

(iii) For employers engaged in polyurethane foam manu-
facturing with twenty or more employees, no later than Octo-
ber 10, 1999.

(b) Use of respiratory protection whenever an 
employee's exposure to MC exceeds or can reasonably be 
expected to exceed the eight-hour TWA PEL, in accordance 
with subsection (3)(a), (5)(c), (6)(a) and (7)(a) of this section, 
shall be implemented according to the following schedule:

(i) For employers with fewer than one hundred fifty 
employees engaged in foam fabrication; for employers with 
fewer than fifty employees engaged in furniture refinishing, 
general aviation aircraft stripping, and product formulation; 
for employers with fewer than fifty employees using MC-
based adhesives for boat building and repair, recreational 
vehicle manufacture, van conversion, and upholstering; for 
employers with fewer than fifty employees using MC in con-
struction work for restoration and preservation of buildings, 
painting and paint removal, cabinet making and/or floor 
refinishing and resurfacing, no later than April 10, 2000.

(ii) For employers engaged in polyurethane foam manu-
facturing with twenty or more employees, no later than Octo-
ber 10, 1999.

(c) Notification of corrective action under subsection 
(4)(e)(ii) of this section, no later than ninety days before the 
compliance date applicable to such corrective action.

(d) Transitional dates. The exposure limits for MC spec-
ified in WAC 296-62-07515 Table 1, shall remain in effect 
until the start up dates for the exposure limits specified in 
subsection (14) of this section, or if the exposure limits in this 
section are stayed or vacated.
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(e) Unless otherwise specified in this subsection (14), all 
other requirements of this section shall be complied with 
immediately.

(15) Appendices. The information contained in the 
appendices does not, by itself, create any additional obliga-
tions not otherwise imposed or detract from any existing obli-
gation.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07521  Lead. (1) Scope and application.
(a) This section applies to all occupational exposure to 

lead, except as provided in subdivision (1)(b).
(b) This section does not apply to the construction indus-

try or to agricultural operations covered by chapter 296-307 
WAC.

(2) Definitions as applicable to this part.
(a) "Action level" - employee exposure, without regard 

to the use of respirators, to an airborne concentration of lead 
of thirty micrograms per cubic meter of air (30 µg/ m3) aver-
aged over an eight-hour period.

(b) "Director" - the director of the department of labor 
and industries.

(c) "Lead" - metallic lead, all inorganic lead compounds, 
and organic lead soaps. Excluded from this definition are all 
other organic lead compounds.

(3) General requirements.
(a) Employers will assess the hazards of lead in the work 

place and provide information to the employees about the 
hazards of the lead exposures to which they may be exposed.

(b) Information provided shall include:
(i) Exposure monitoring (including employee notifica-

tion);
(ii) Written compliance programs;
(iii) Respiratory protection programs;
(iv) Personnel protective equipment and housekeeping;
(v) Medical surveillance and examinations;
(vi) Training requirements;
(vii) Recordkeeping requirements.
(4) Permissible exposure limit (PEL).
(a) The employer shall assure that no employee is 

exposed to lead at concentrations greater than fifty micro-
grams per cubic meter of air (50 µg/ m3) averaged over an 
eight-hour period.

(b) If an employee is exposed to lead for more than eight 
hours in any work day, the permissible exposure limit, as a 
time weighted average (TWA) for that day, shall be reduced 
according to the following formula:

Maximum permissible limit (in µg/ m3) = 400 ÷
hours worked in the day.

(c) When respirators are used to supplement engineering 
and work practice controls to comply with the PEL and all the 
requirements of subsection (7) have been met, employee 
exposure, for the purpose of determining whether the 
employer has complied with the PEL, may be considered to 
be at the level provided by the protection factor of the respi-
rator for those periods the respirator is worn. Those periods 
may be averaged with exposure levels during periods when 

respirators are not worn to determine the employee's daily 
TWA exposure.

(5) Exposure monitoring.
(a) General.
(i) For the purposes of subsection (5), employee expo-

sure is that exposure which would occur if the employee were 
not using a respirator.

(ii) With the exception of monitoring under subdivision 
(5)(c), the employer shall collect full shift (for at least seven 
continuous hours) personal samples including at least one 
sample for each shift for each job classification in each work 
area.

(iii) Full shift personal samples shall be representative of 
the monitored employee's regular, daily exposure to lead.

(b) Initial determination. Each employer who has a 
workplace or work operation covered by this standard shall 
determine if any employee may be exposed to lead at or 
above the action level.

(c) Basis of initial determination.
(i) The employer shall monitor employee exposures and 

shall base initial determinations on the employee exposure 
monitoring results and any of the following, relevant consid-
erations:

(A) Any information, observations, or calculations 
which would indicate employee exposure to lead;

(B) Any previous measurements of airborne lead; and
(C) Any employee complaints of symptoms which may 

be attributable to exposure to lead.
(ii) Monitoring for the initial determination may be lim-

ited to a representative sample of the exposed employees who 
the employer reasonably believes are exposed to the greatest 
airborne concentrations of lead in the workplace.

(iii) Measurements of airborne lead made in the preced-
ing twelve months may be used to satisfy the requirement to 
monitor under item (5)(c)(i) if the sampling and analytical 
methods used meet the accuracy and confidence levels of 
subdivision (5)(i) of this section.

(d) Positive initial determination and initial monitoring.
(i) Where a determination conducted under subdivision 

(5)(b) and (5)(c) of this section shows the possibility of any 
employee exposure at or above the action level, the employer 
shall conduct monitoring which is representative of the expo-
sure for each employee in the workplace who is exposed to 
lead.

(ii) Measurements of airborne lead made in the preced-
ing twelve months may be used to satisfy this requirement if 
the sampling and analytical methods used meet the accuracy 
and confidence levels of subdivision (5)(i) of this section.

(e) Negative initial determination. Where a determina-
tion, conducted under subdivisions (5)(b) and (5)(c) of this 
section is made that no employee is exposed to airborne con-
centrations of lead at or above the action level, the employer 
shall make a written record of such determination. The record 
shall include at least the information specified in subdivision 
(5)(c) of this section and shall also include the date of deter-
mination, location within the worksite, and the name and 
Social Security number of each employee monitored.

(f) Frequency.
(i) If the initial monitoring reveals employee exposure to 

be below the action level the measurements need not be 
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repeated except as otherwise provided in subdivision (5)(g) 
of this section.

(ii) If the initial determination or subsequent monitoring 
reveals employee exposure to be at or above the action level 
but below the permissible exposure limit the employer shall 
repeat monitoring in accordance with this subsection at least 
every six months. The employer shall continue monitoring at 
the required frequency until at least two consecutive mea-
surements, taken at least seven days apart, are below the 
action level at which time the employer may discontinue 
monitoring for that employee except as otherwise provided in 
subdivision (5)(g) of this section.

(iii) If the initial monitoring reveals that employee expo-
sure is above the permissible exposure limit the employer 
shall repeat monitoring quarterly. The employer shall con-
tinue monitoring at the required frequency until at least two 
consecutive measurements, taken at least seven days apart, 
are below the PEL but at or above the action level at which 
time the employer shall repeat monitoring for that employee 
at the frequency specified in item (5)(f)(ii), except as other-
wise provided in subdivision (5)(g) of this section.

(g) Additional monitoring. Whenever there has been a 
production, process, control or personnel change which may 
result in new or additional exposure to lead, or whenever the 
employer has any other reason to suspect a change which 
may result in new or additional exposures to lead, additional 
monitoring in accordance with this subsection shall be con-
ducted.

(h) Employee notification.
(i) Within five working days after the receipt of monitor-

ing results, the employer shall notify each employee in writ-
ing of the results which represent that employee's exposure.

(ii) Whenever the results indicate that the representative 
employee exposure, without regard to respirators, exceeds 
the permissible exposure limit, the employer shall include in 
the written notice a statement that the permissible exposure 
limit was exceeded and a description of the corrective action 
taken or to be taken to reduce exposure to or below the per-
missible exposure limit.

(i) Accuracy of measurement. The employer shall use a 
method of monitoring and analysis which has an accuracy (to 
a confidence level of ninety-five percent) of not less than plus 
or minus twenty percent for airborne concentrations of lead 
equal to or greater than 30 µg/ m3.

(6) Methods of compliance.
(a) Engineering and work practice controls.
(i) Where any employee is exposed to lead above the 

permissible exposure limit for more than thirty days per year, 
the employer shall implement engineering and work practice 
controls (including administrative controls) to reduce and 
maintain employee exposure to lead in accordance with the 
implementation schedule in Table I below, except to the 
extent that the employer can demonstrate that such controls 
are not feasible. Wherever the engineering and work practice 
controls which can be instituted are not sufficient to reduce 
employee exposure to or below the permissible exposure 
limit, the employer shall nonetheless use them to reduce 
exposures to the lowest feasible level and shall supplement 
them by the use of respiratory protection which complies 
with the requirements of subsection (7) of this section.

(ii) Where any employee is exposed to lead above the 
permissible exposure limit, but for thirty days or less per 
year, the employer shall implement engineering controls to 
reduce exposures to 200 µg/ m3, but thereafter may imple-
ment any combination of engineering, work practice (includ-
ing administrative controls), and respiratory controls to 
reduce and maintain employee exposure to lead to or below 
50 µg/ m3.

TABLE 1

Industry

Compliance 
dates:1

(50 µg/m3)
Lead chemicals, secondary copper smelt-
ing.
Nonferrous foundries . . . . . . . . . . . . . . 

July 19, 1996

July 19, 1996.2

Brass and bronze ingot manufacture. 6 years.3

1 Calculated by counting from the date the stay on implementation 
of subsection (6)(a) was lifted by the U.S. Court of Appeals for 
the District of Columbia, the number of years specified in the 
1978 lead standard and subsequent amendments for compliance 
with the PEL of 50 µg/m3 for exposure to airborne concentrations 
of lead levels for the particular industry.

2 Large nonferrous foundries (20 or more employees) are required 
to achieve the PEL of 50 µg/m3 by means of engineering and 
work practice controls. Small nonferrous foundries (fewer than 
20 employees) are required to achieve an 8-hour TWA of 75 
µg/m3 by such controls.

3 Expressed as the number of years from the date on which the 
Court lifts the stay on the implementation of subsection (6)(a) for 
this industry for employers to achieve a lead in air concentration 
of 75 µg/m3.  Compliance with subsection (6) in this industry is 
determined by a compliance directive that incorporates elements 
from the settlement agreement between OSHA and representa-
tives of the industry.

(b) Respiratory protection. Where engineering and work 
practice controls do not reduce employee exposure to or 
below the 50 µg/ m3 permissible exposure limit, the employer 
shall supplement these controls with respirators in accor-
dance with subsection (7).

(c) Compliance program.
(i) Each employer shall establish and implement a writ-

ten compliance program to reduce exposures to or below the 
permissible exposure limit, and interim levels if applicable, 
solely by means of engineering and work practice controls in 
accordance with the implementation schedule in subdivision 
(6)(a).

(ii) Written plans for these compliance programs shall 
include at least the following:

(A) A description of each operation in which lead is 
emitted; e.g., machinery used, material processed, controls in 
place, crew size, employee job responsibilities, operating 
procedures and maintenance practices;

(B) A description of the specific means that will be 
employed to achieve compliance, including engineering 
plans and studies used to determine methods selected for con-
trolling exposure to lead;

(C) A report of the technology considered in meeting the 
permissible exposure limit;
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(D) Air monitoring data which documents the source of 
lead emissions;

(E) A detailed schedule for implementation of the pro-
gram, including documentation such as copies of purchase 
orders for equipment, construction contracts, etc.;

(F) A work practice program which includes items 
required under subsections (8), (9) and (10) of this regulation;

(G) An administrative control schedule required by sub-
division (6)(f), if applicable; and

(H) Other relevant information.
(iii) Written programs shall be submitted upon request to 

the director, and shall be available at the worksite for exami-
nation and copying by the director, any affected employee or 
authorized employee representatives.

(iv) Written programs shall be revised and updated at 
least every six months to reflect the current status of the pro-
gram.

(d) Mechanical ventilation.
(i) When ventilation is used to control exposure, mea-

surements which demonstrate the effectiveness of the system 
in controlling exposure, such as capture velocity, duct veloc-
ity, or static pressure shall be made at least every three 
months. Measurements of the system's effectiveness in con-
trolling exposure shall be made within five days of any 
change in production, process, or control which might result 
in a change in employee exposure to lead.

(ii) Recirculation of air. If air from exhaust ventilation is 
recirculated into the workplace, the employer shall assure 
that (A) the system has a high efficiency filter with reliable 
back-up filter; and (B) controls to monitor the concentration 
of lead in the return air and to bypass the recirculation system 
automatically if it fails are installed, operating, and main-
tained.

(e) Administrative controls. If administrative controls 
are used as a means of reducing employees TWA exposure to 
lead, the employer shall establish and implement a job rota-
tion schedule which includes:

(i) Name or identification number of each affected 
employee;

(ii) Duration and exposure levels at each job or work sta-
tion where each affected employee is located; and

(iii) Any other information which may be useful in 
assessing the reliability of administrative controls to reduce 
exposure to lead.

(7) Respiratory protection.
(a) General. For employees who use respirators required 

by this section, the employer must provide each employee an 
appropriate respirator((s)) that ((comply)) complies with the 
requirements of this subsection. Respirators must be used 
during:

(i) Period necessary to install or implement engineering 
or work-practice controls; 

(ii) Work operations for which engineering and work-
practice controls are not sufficient to reduce exposures to or 
below the permissible exposure limit; 

(iii) Periods when an employee requests a respirator.
(b) Respirator program.
(i) The employer must develop, implement and maintain 

a respiratory protection program as required by chapter 296-

842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(ii) If an employee has breathing difficulty during fit 
testing or respirator use, the employer must provide the 
employee with a medical examination as required by subsec-
tion (11)(c)(ii)(C) of this section to determine whether or not 
the employee can use a respirator while performing the 
required duty.

(c) Respirator selection. The employer must:
(i) Select and provide to employees appropriate respira-

tors according to this section and WAC 296-842-13005, 
found in the respirator rule.

(ii) Provide employees with a powered air-purifying res-
pirator (PAPR) instead of a negative-pressure respirator 
selected when an employee chooses to use a PAPR and it pro-
vides adequate protection to the employee.

(iii) Provide employees with full-facepiece respirators 
instead of half-facepiece respirators for protection against 
lead aerosols that cause eye or skin irritation at the use con-
centration.

(iv) Provide HEPA filters or N-, R-, or P-100 filters for 
powered air-purifying respirators (PAPRs) and negative-
pressure air-purifying respirators.

(8) Protective work clothing and equipment.
(a) Provision and use. If an employee is exposed to lead 

above the PEL, without regard to the use of respirators or 
where the possibility of skin or eye irritation exists, the 
employer shall provide at no cost to the employee and assure 
that the employee uses appropriate protective work clothing 
and equipment such as, but not limited to:

(i) Coveralls or similar full-body work clothing;
(ii) Gloves, hats, and shoes or disposable shoe coverlets; 

and
(iii) Face shields, vented goggles, or other appropriate 

protective equipment which complies with WAC 296-800-
160.

(b) Cleaning and replacement.
(i) The employer shall provide the protective clothing 

required in subdivision (8)(a) of this section in a clean and 
dry condition at least weekly, and daily to employees whose 
exposure levels without regard to a respirator are over 200 
µg/ m3 of lead as an eight-hour TWA.

(ii) The employer shall provide for the cleaning, launder-
ing, or disposal of protective clothing and equipment required 
by subdivision (8)(a) of this section.

(iii) The employer shall repair or replace required protec-
tive clothing and equipment as needed to maintain their 
effectiveness.

(iv) The employer shall assure that all protective clothing 
is removed at the completion of a work shift only in change 
rooms provided for that purpose as prescribed in subdivision 
(10)(b) of this section.

(v) The employer shall assure that contaminated protec-
tive clothing which is to be cleaned, laundered, or disposed 
of, is placed in a closed container in the change-room which 
prevents dispersion of lead outside the container.

(vi) The employer shall inform in writing any person 
who cleans or launders protective clothing or equipment of 
the potentially harmful effects of exposure to lead.
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(vii) The employer shall assure that the containers of 
contaminated protective clothing and equipment required by 
subdivision (8)(b)(v) are labeled as follows:

CAUTION:  CLOTHING CONTAMINATED WITH LEAD.
DO NOT REMOVE DUST BY BLOWING OR SHAKING.
DISPOSE OF LEAD CONTAMINATED WASH WATER IN 
ACCORDANCE WITH APPLICABLE LOCAL, STATE, OR 
FEDERAL REGULATIONS.

(viii) The employer shall prohibit the removal of lead 
from protective clothing or equipment by blowing, shaking, 
or any other means which disperses lead into the air.

(9) Housekeeping.
(a) Surfaces. All surfaces shall be maintained as free as 

practicable of accumulations of lead.
(b) Cleaning floors.
(i) Floors and other surfaces where lead accumulates 

may not be cleaned by the use of compressed air.
(ii) Shoveling, dry or wet sweeping, and brushing may 

be used only where vacuuming or other equally effective 
methods have been tried and found not to be effective.

(c) Vacuuming. Where vacuuming methods are selected, 
the vacuums shall be used and emptied in a manner which 
minimizes the reentry of lead into the workplace.

(10) Hygiene facilities and practices.
(a) The employer shall assure that in areas where 

employees are exposed to lead above the PEL, without regard 
to the use of respirators, food or beverage is not present or 
consumed, tobacco products are not present or used, and cos-
metics are not applied, except in change rooms, lunchrooms, 
and showers required under subdivision (10)(b) through 
(10)(d) of this section.

(b) Change rooms.
(i) The employer shall provide clean change rooms for 

employees who work in areas where their airborne exposure 
to lead is above the PEL, without regard to the use of respira-
tors.

(ii) The employer shall assure that change rooms are 
equipped with separate storage facilities for protective work 
clothing and equipment and for street clothes which prevent 
cross-contamination.

(c) Showers.
(i) The employer shall assure that employees who work 

in areas where their airborne exposure to lead is above the 
PEL, without regard to the use of respirators, shower at the 
end of the work shift.

(ii) The employer shall provide shower facilities in 
accordance with WAC 296-800-230.

(iii) The employer shall assure that employees who are 
required to shower pursuant to item (10)(c)(i) do not leave the 
workplace wearing any clothing or equipment worn during 
the work shift.

(d) Lunchrooms.
(i) The employer shall provide lunchroom facilities for 

employees who work in areas where their airborne exposure 
to lead is above the PEL, without regard to the use of respira-
tors.

(ii) The employer shall assure that lunchroom facilities 
have a temperature controlled, positive pressure, filtered air 
supply, and are readily accessible to employees.

(iii) The employer shall assure that employees who work 
in areas where their airborne exposure to lead is above the 
PEL without regard to the use of a respirator wash their hands 
and face prior to eating, drinking, smoking or applying cos-
metics.

(iv) The employer shall assure that employees do not 
enter lunchroom facilities with protective work clothing or 
equipment unless surface lead dust has been removed by vac-
uuming, downdraft booth, or other cleaning method.

(e) Lavatories. The employer shall provide an adequate 
number of lavatory facilities which comply with WAC 296-
800-230.

(11) Medical surveillance.
(a) General.
(i) The employer shall institute a medical surveillance 

program for all employees who are or may be exposed above 
the action level for more than thirty days per year.

(ii) The employer shall assure that all medical examina-
tions and procedures are performed by or under the supervi-
sion of a licensed physician.

(iii) The employer shall provide the required medical 
surveillance including multiple physician review under item 
(11)(c)(iii) without cost to employees and at a reasonable 
time and place.

(b) Biological monitoring.
(i) Blood lead and ZPP level sampling and analysis. The 

employer shall make available biological monitoring in the 
form of blood sampling and analysis for lead and zinc proto-
porphyrin levels to each employee covered under item 
(11)(a)(i) of this section on the following schedule:

(A) At least every six months to each employee covered 
under item (11)(a)(i) of this section;

(B) At least every two months for each employee whose 
last blood sampling and analysis indicated a blood lead level 
at or above 40 µg/100 g of whole blood. This frequency shall 
continue until two consecutive blood samples and analyses 
indicate a blood lead level below 40 µg/100 g of whole blood; 
and

(C) At least monthly during the removal period of each 
employee removed from exposure to lead due to an elevated 
blood lead level.

(ii) Follow-up blood sampling tests. Whenever the 
results of a blood lead level test indicate that an employee's 
blood lead level exceeds the numerical criterion for medical 
removal under item (12)(a)(i)(A), the employer shall provide 
a second (follow-up) blood sampling test within two weeks 
after the employer receives the results of the first blood sam-
pling test.

(iii) Accuracy of blood lead level sampling and analysis. 
Blood lead level sampling and analysis provided pursuant to 
this section shall have an accuracy (to a confidence level of 
ninety-five percent) within plus or minus fifteen percent or 6 
µg/100 ml, whichever is greater, and shall be conducted by a 
laboratory licensed by the Center for Disease Control (CDC), 
United States Department of Health, Education and Welfare 
or which has received a satisfactory grade in blood lead pro-
ficiency testing from CDC in the prior twelve months.

(iv) Employee notification. Within five working days 
after the receipt of biological monitoring results, the 
employer shall notify in writing each employee whose blood 
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lead level exceeds 40 µg/100 g:  (A) of that employee's blood 
lead level and (B) that the standard requires temporary medi-
cal removal with medical removal protection benefits when 
an employee's blood lead level exceeds the numerical crite-
rion for medical removal under item (12)(a)(i) of this section.

(c) Medical examinations and consultations.
(i) Frequency. The employer shall make available medi-

cal examinations and consultations to each employee covered 
under item (11)(a)(i) of this section on the following sched-
ule:

(A) At least annually for each employee for whom a 
blood sampling test conducted at any time during the preced-
ing twelve months indicated a blood lead level at or above 40 
µg/100 g;

(B) Prior to assignment for each employee being 
assigned for the first time to an area in which airborne con-
centrations of lead are at or above the action level;

(C) As soon as possible, upon notification by an 
employee either that the employee has developed signs or 
symptoms commonly associated with lead intoxication, that 
the employee desires medical advice concerning the effects 
of current or past exposure to lead on the employee's ability 
to procreate a healthy child, or that the employee has demon-
strated difficulty in breathing during a respirator fitting test or 
during use; and

(D) As medically appropriate for each employee either 
removed from exposure to lead due to a risk of sustaining 
material impairment to health, or otherwise limited pursuant 
to a final medical determination.

(ii) Content. Medical examinations made available pur-
suant to subitems (11)(c)(i)(A) through (B) of this section 
shall include the following elements:

(A) A detailed work history and a medical history, with 
particular attention to past lead exposure (occupational and 
nonoccupational), personal habits (smoking, hygiene), and 
past gastrointestinal, hematologic, renal, cardiovascular, 
reproductive and neurological problems;

(B) A thorough physical examination, with particular 
attention to teeth, gums, hematologic, gastrointestinal, renal, 
cardiovascular, and neurological systems. Pulmonary status 
should be evaluated if respiratory protection will be used;

(C) A blood pressure measurement;
(D) A blood sample and analysis which determines:
(I) Blood lead level;
(II) Hemoglobin and hematocrit determinations, red cell 

indices, and examination of peripheral smear morphology;
(III) Zinc protoporphyrin;
(IV) Blood urea nitrogen; and
(V) Serum creatinine;
(E) A routine urinalysis with microscopic examination; 

and
(F) Any laboratory or other test which the examining 

physician deems necessary by sound medical practice.
The content of medical examinations made available 

pursuant to subitems (11)(c)(i)(C) through (D) of this section 
shall be determined by an examining physician and, if 
requested by an employee, shall include pregnancy testing or 
laboratory evaluation of male fertility.

(iii) Multiple physician review mechanism.

(A) If the employer selects the initial physician who con-
ducts any medical examination or consultation provided to an 
employee under this section, the employee may designate a 
second physician:

(I) To review any findings, determinations or recommen-
dations of the initial physician; and

(II) To conduct such examinations, consultations, and 
laboratory tests as the second physician deems necessary to 
facilitate this review.

(B) The employer shall promptly notify an employee of 
the right to seek a second medical opinion after each occasion 
that an initial physician conducts a medical examination or 
consultation pursuant to this section. The employer may con-
dition its participation in, and payment for, the multiple phy-
sician review mechanism upon the employee doing the fol-
lowing within fifteen days after receipt of the foregoing noti-
fication, or receipt of the initial physician's written opinion, 
whichever is later:

(I) The employee informing the employer that he or she 
intends to seek a second medical opinion, and

(II) The employee initiating steps to make an appoint-
ment with a second physician.

(C) If the findings, determinations or recommendations 
of the second physician differ from those of the initial physi-
cian, then the employer and the employee shall assure that 
efforts are made for the two physicians to resolve any dis-
agreement.

(D) If the two physicians have been unable to quickly 
resolve their disagreement, then the employer and the 
employee through their respective physicians shall designate 
a third physician:

(I) To review any findings, determinations or recommen-
dations of the prior physicians; and

(II) To conduct such examinations, consultations, labo-
ratory tests and discussions with the prior physicians as the 
third physician deems necessary to resolve the disagreement 
of the prior physicians.

(E) The employer shall act consistent with the findings, 
determinations and recommendations of the third physician, 
unless the employer and the employee reach an agreement 
which is otherwise consistent with the recommendations of at 
least one of the three physicians.

(iv) Information provided to examining and consulting 
physicians.

(A) The employer shall provide an initial physician con-
ducting a medical examination or consultation under this sec-
tion with the following information:

(I) A copy of this regulation for lead including all appen-
dices;

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

(III) The employee's exposure level or anticipated expo-
sure level to lead and to any other toxic substance (if applica-
ble);

(IV) A description of any personal protective equipment 
used or to be used;

(V) Prior blood lead determinations; and
(VI) All prior written medical opinions concerning the 

employee in the employer's possession or control.
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(B) The employer shall provide the foregoing informa-
tion to a second or third physician conducting a medical 
examination or consultation under this section upon request 
either by the second or third physician, or by the employee.

(v) Written medical opinions.
(A) The employer shall obtain and furnish the employee 

with a copy of a written medical opinion from each examin-
ing or consulting physician which contains the following 
information:

(I) The physician's opinion as to whether the employee 
has any detected medical condition which would place the 
employee at increased risk of material impairment of the 
employee's health from exposure to lead;

(II) Any recommended special protective measures to be 
provided to the employee, or limitations to be placed upon 
the employee's exposure to lead;

(III) Any recommended limitation upon the employee's 
use of respirators, including a determination of whether the 
employee can wear a powered air purifying respirator if a 
physician determines that the employee cannot wear a nega-
tive pressure respirator; and

(IV) The results of the blood lead determinations.
(B) The employer shall instruct each examining and con-

sulting physician to:
(I) Not reveal either in the written opinion, or in any 

other means of communication with the employer, findings, 
including laboratory results, or diagnoses unrelated to an 
employee's occupational exposure to lead; and

(II) Advise the employee of any medical condition, 
occupational or nonoccupational, which dictates further med-
ical examination or treatment.

(vi) Alternate physician determination mechanisms. The 
employer and an employee or authorized employee represen-
tative may agree upon the use of any expeditious alternate 
physician determination mechanism in lieu of the multiple 
physician review mechanism provided by this subsection so 
long as the alternate mechanism otherwise satisfies the 
requirements contained in this subsection.

(d) Chelation.
(i) The employer shall assure that any person whom he 

retains, employs, supervises or controls does not engage in 
prophylactic chelation of any employee at any time.

(ii) If therapeutic or diagnostic chelation is to be per-
formed by any person in item (11)(d)(i), the employer shall 
assure that it be done under the supervision of a licensed phy-
sician in a clinical setting with thorough and appropriate 
medical monitoring and that the employee is notified in writ-
ing prior to its occurrence.

(12) Medical removal protection.
(a) Temporary medical removal and return of an 

employee.
(i) Temporary removal due to elevated blood lead levels.
(A) The employer shall remove an employee from work 

having an exposure to lead at or above the action level on 
each occasion that a periodic and a follow-up blood sampling 
test conducted pursuant to this section indicate that the 
employee's blood lead level is at or above 60 µg/100g of 
whole blood; and

(B) The employer shall remove an employee from work 
having an exposure to lead at or above the action level on 

each occasion that the average of the last three blood sam-
pling tests conducted pursuant to this section (or the average 
of all blood sampling tests conducted over the previous six 
months, whichever is longer) indicates that the employee's 
blood lead level is at or above 50 µg/100g of whole blood; 
provided, however, that an employee need not be removed if 
the last blood sampling test indicates a blood lead level at or 
below 40 µg/100g of whole blood.

(ii) Temporary removal due to a final medical determina-
tion.

(A) The employer shall remove an employee from work 
having an exposure to lead at or above the action level on 
each occasion that a final medical determination results in a 
medical finding, determination, or opinion that the employee 
has a detected medical condition which places the employee 
at increased risk of material impairment to health from expo-
sure to lead.

(B) For the purposes of this section, the phrase "final 
medical determination" shall mean the outcome of the multi-
ple physician review mechanism or alternate medical deter-
mination mechanism used pursuant to the medical surveil-
lance provisions of this section.

(C) Where a final medical determination results in any 
recommended special protective measures for an employee, 
or limitations on an employee's exposure to lead, the 
employer shall implement and act consistent with the recom-
mendation.

(iii) Return of the employee to former job status.
(A) The employer shall return an employee to his or her 

former job status:
(I) For an employee removed due to a blood lead level at 

or above 60 µg/100g, or due to an average blood lead level at 
or above 50 µg/100g, when two consecutive blood sampling 
tests indicate that the employee's blood lead level is at or 
below 40 µg/100 g of whole blood;

(II) For an employee removed due to a final medical 
determination, when a subsequent final medical determina-
tion results in a medical finding, determination, or opinion 
that the employee no longer has a detected medical condition 
which places the employee at increased risk of material 
impairment to health from exposure to lead.

(B) For the purposes of this section, the requirement that 
an employer return an employee to his or her former job sta-
tus is not intended to expand upon or restrict any rights an 
employee has or would have had, absent temporary medical 
removal, to a specific job classification or position under the 
terms of a collective bargaining agreement.

(iv) Removal of other employee special protective mea-
sure or limitations. The employer shall remove any limita-
tions placed on an employee or end any special protective 
measures provided to an employee pursuant to a final medi-
cal determination when a subsequent final medical determi-
nation indicates that the limitations or special protective mea-
sures are no longer necessary.

(v) Employer options pending a final medical determina-
tion. Where the multiple physician review mechanism, or 
alternate medical determination mechanism used pursuant to 
the medical surveillance provisions of this section, has not 
yet resulted in a final medical determination with respect to 
an employee, the employer shall act as follows:
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(A) Removal. The employer may remove the employee 
from exposure to lead, provide special protective measures to 
the employee, or place limitations upon the employee, con-
sistent with the medical findings, determinations, or recom-
mendations of any of the physicians who have reviewed the 
employee's health status.

(B) Return. The employer may return the employee to 
his or her former job status, end any special protective mea-
sures provided to the employee, and remove any limitations 
placed upon the employee, consistent with the medical find-
ings, determinations, or recommendations of any of the phy-
sicians who have reviewed the employee's health status, with 
two exceptions. If:

(I) The initial removal, special protection, or limitation 
of the employee resulted from a final medical determination 
which differed from the findings, determinations, or recom-
mendations of the initial physician; or

(II) The employee has been on removal status for the 
preceding eighteen months due to an elevated blood lead 
level, then the employer shall await a final medical determi-
nation.

(b) Medical removal protection benefits.
(i) Provision of medical removal protection benefits. The 

employer shall provide to an employee up to eighteen months 
of medical removal protection benefits on each occasion that 
an employee is removed from exposure to lead or otherwise 
limited pursuant to this section.

(ii) Definition of medical removal protection benefits. 
For the purposes of this section, the requirement that an 
employer provide medical removal protection benefits means 
that the employer shall maintain the earnings, seniority and 
other employment rights and benefits of an employee as 
though the employee had not been removed from normal 
exposure to lead or otherwise limited.

(iii) Follow-up medical surveillance during the period of 
employee removal or limitation. During the period of time 
that an employee is removed from normal exposure to lead or 
otherwise limited, the employer may condition the provision 
of medical removal protection benefits upon the employee's 
participation in follow-up medical surveillance made avail-
able pursuant to this section.

(iv) Workers' compensation claims. If a removed 
employee files a claim for workers' compensation payments 
for a lead-related disability, then the employer shall continue 
to provide medical removal protection benefits pending dis-
position of the claim. To the extent that an award is made to 
the employee for earnings lost during the period of removal, 
the employer's medical removal protection obligation shall 
be reduced by such amount. The employer shall receive no 
credit for workers' compensation payments received by the 
employee for treatment related expenses.

(v) Other credits. The employer's obligation to provide 
medical removal protection benefits to a removed employee 
shall be reduced to the extent that the employee receives 
compensation for earnings lost during the period of removal 
either from a publicly or employer-funded compensation pro-
gram, or receives income from employment with another 
employer made possible by virtue of the employee's removal.

(vi) Employees whose blood lead levels do not ade-
quately decline within eighteen months of removal. The 

employer shall take the following measures with respect to 
any employee removed from exposure to lead due to an ele-
vated blood lead level whose blood lead level has not 
declined within the past eighteen months of removal so that 
the employee has been returned to his or her former job sta-
tus:

(A) The employer shall make available to the employee 
a medical examination pursuant to this section to obtain a 
final medical determination with respect to the employee;

(B) The employer shall assure that the final medical 
determination obtained indicates whether or not the 
employee may be returned to his or her former job status, and 
if not, what steps should be taken to protect the employee's 
health;

(C) Where the final medical determination has not yet 
been obtained, or once obtained indicates that the employee 
may not yet be returned to his or her former job status, the 
employer shall continue to provide medical removal protec-
tion benefits to the employee until either the employee is 
returned to former job status, or a final medical determination 
is made that the employee is incapable of ever safely return-
ing to his or her former job status.

(D) Where the employer acts pursuant to a final medical 
determination which permits the return of the employee to his 
or her former job status despite what would otherwise be an 
unacceptable blood lead level, later questions concerning 
removing the employee again shall be decided by a final 
medical determination. The employer need not automatically 
remove such an employee pursuant to the blood lead level 
removal criteria provided by this section.

(vii) Voluntary removal or restriction of an employee. 
Where an employer, although not required by this section to 
do so, removes an employee from exposure to lead or other-
wise places limitations on an employee due to the effects of 
lead exposure on the employee's medical condition, the 
employer shall provide medical removal protection benefits 
to the employee equal to that required by item (12)(b)(i) of 
this section.

(13) Employee information and training.
(a) Training program.
(i) Each employer who has a workplace in which there is 

a potential exposure to airborne lead at any level shall inform 
employees of the content of Appendices A and B of this reg-
ulation.

(ii) The employer shall train each employee who is sub-
ject to exposure to lead at or above the action level or for 
whom the possibility of skin or eye irritation exists, in accor-
dance with the requirements of this section.  The employer 
shall institute a training program for and assure the participa-
tion of all employees ((who are subject to exposure to lead at 
or above the action level or for whom the possibility of skin 
or eye irritation exists)).

(iii) The employer shall provide initial training by one 
hundred eighty days from the effective date for those 
employees covered by item (13)(a)(ii) on the standard's effec-
tive date and prior to the time of initial job assignment for 
those employees subsequently covered by this subsection.

(iv) The training program shall be repeated at least annu-
ally for each employee.
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(v) The employer shall assure that each employee is 
informed of the following:

(A) The content of this standard and its appendices;
(B) The specific nature of the operations which could 

result in exposure to lead above the action level;
(C) The purpose, proper use, limitations, and other train-

ing requirements for respiratory protection as required by 
chapter 296-62 WAC, Part E;

(D) The purpose and a description of the medical surveil-
lance program, and the medical removal protection program 
including information concerning the adverse health effects 
associated with excessive exposure to lead (with particular 
attention to the adverse reproductive effects on both males 
and females);

(E) The engineering controls and work practices associ-
ated with the employee's job assignment;

(F) The contents of any compliance plan in effect; and
(G) Instructions to employees that chelating agents 

should not routinely be used to remove lead from their bodies 
and should not be used at all except under the direction of a 
licensed physician.

(b) Access to information and training materials.
(i) The employer shall make readily available to all 

affected employees a copy of this standard and its appendi-
ces.

(ii) The employer shall provide, upon request, all materi-
als relating to the employee information and training program 
to the director.

(iii) In addition to the information required by item 
(13)(a)(v), the employer shall include as part of the training 
program, and shall distribute to employees, any materials 
pertaining to the Occupational Safety and Health Act, the 
regulations issued pursuant to the act, and this lead standard, 
which are made available to the employer by the director.

(14) Signs.
(a) General.
(i) The employer may use signs required by other stat-

utes, regulations or ordinances in addition to, or in combina-
tion with, signs required by this subsection.

(ii) The employer shall assure that no statement appears 
on or near any sign required by this subsection which contra-
dicts or detracts from the meaning of the required sign.

(b) Signs.
(i) The employer shall post the following warning signs 

in each work area where the PEL is exceeded:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

(ii) The employer shall assure that signs required by this 
subsection are illuminated and cleaned as necessary so that 
the legend is readily visible.

(15) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and maintain an accurate 

record of all monitoring required in subsection (5) of this sec-
tion.

(ii) This record shall include:
(A) The date(s), number, duration, location and results of 

each of the samples taken, including a description of the sam-
pling procedure used to determine representative employee 
exposure where applicable;

(B) A description of the sampling and analytical methods 
used and evidence of their accuracy;

(C) The type of respiratory protective devices worn, if 
any;

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

(E) The environmental variables that could affect the 
measurement of employee exposure.

(iii) The employer shall maintain these monitoring 
records for at least forty years or for the duration of employ-
ment plus twenty years, whichever is longer.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee subject to medical surveillance as 
required by subsection (11) of this section.

(ii) This record shall include:
(A) The name, Social Security number, and description 

of the duties of the employee;
(B) A copy of the physician's written opinions;
(C) Results of any airborne exposure monitoring done 

for that employee and the representative exposure levels sup-
plied to the physician; and

(D) Any employee medical complaints related to expo-
sure to lead.

(iii) The employer shall keep, or assure that the examin-
ing physician keeps, the following medical records:

(A) A copy of the medical examination results including 
medical and work history required under subsection (11) of 
this section;

(B) A description of the laboratory procedures and a 
copy of any standards or guidelines used to interpret the test 
results or references to that information; and

(C) A copy of the results of biological monitoring.
(iv) The employer shall maintain or assure that the phy-

sician maintains those medical records for at least forty years, 
or for the duration of employment plus twenty years, which-
ever is longer.

(c) Medical removals.
(i) The employer shall establish and maintain an accurate 

record for each employee removed from current exposure to 
lead pursuant to subsection (12) of this section.

(ii) Each record shall include:
(A) The name and Social Security number of the 

employee;
(B) The date on each occasion that the employee was 

removed from current exposure to lead as well as the corre-
sponding date on which the employee was returned to his or 
her former job status;

(C) A brief explanation of how each removal was or is 
being accomplished; and

(D) A statement with respect to each removal indicating 
whether or not the reason for the removal was an elevated 
blood lead level.
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(iii) The employer shall maintain each medical removal 
record for at least the duration of an employee's employment.

(d) Availability.
(i) The employer shall make available upon request all 

records required to be maintained by subsection (15) of this 
section to the director for examination and copying.

(ii) Environmental monitoring, medical removal, and 
medical records required by this subsection shall be provided 
upon request to employees, designated representatives, and 
the assistant director in accordance with chapter 296-802 
WAC. Medical removal records shall be provided in the same 
manner as environmental monitoring records.

(iii) Upon request, the employer shall make an 
employee's medical records required to be maintained by this 
section available to the affected employee or former 
employee or to a physician or other individual designated by 
such affected employee or former employees for examination 
and copying.

(e) Transfer of records.
(i) Whenever the employer ceases to do business, the 

successor employer shall receive and retain all records 
required to be maintained by subsection (15) of this section.

(ii) Whenever the employer ceases to do business and 
there is no successor employer to receive and retain the 
records required to be maintained by this section for the pre-
scribed period, these records shall be transmitted to the direc-
tor.

(iii) At the expiration of the retention period for the 
records required to be maintained by this section, the 
employer shall notify the director at least three months prior 
to the disposal of such records and shall transmit those 
records to the director if requested within the period.

(iv) The employer shall also comply with any additional 
requirements involving transfer of records set forth in chapter 
296-802 WAC.

(16) Observation of monitoring.
(a) Employee observation. The employer shall provide 

affected employees or their designated representatives an 
opportunity to observe any monitoring of employee exposure 
to lead conducted pursuant to subsection (5) of this section.

(b) Observation procedures.
(i) Whenever observation of the monitoring of employee 

exposure to lead requires entry into an area where the use of 
respirators, protective clothing or equipment is required, the 
employer shall provide the observer with and assure the use 
of such respirators, clothing and such equipment, and shall 
require the observer to comply with all other applicable 
safety and health procedures.

(ii) Without interfering with the monitoring, observers 
shall be entitled to:

(A) Receive an explanation of the measurement proce-
dures;

(B) Observe all steps related to the monitoring of lead 
performed at the place of exposure; and

(C) Record the results obtained or receive copies of the 
results when returned by the laboratory.

(17) Appendices. The information contained in the 
appendices to this section is not intended by itself, to create 
any additional obligations not otherwise imposed by this 
standard nor detract from any existing obligation.

(a) Appendix A. Substance Data Sheet for Occupational 
Exposure to Lead.

(i) Substance identification.
(A) Substance. Pure lead (Pb) is a heavy metal at room 

temperature and pressure and is a basic chemical element. It 
can combine with various other substances to form numerous 
lead compounds.

(B) Compounds covered by the standard. The word 
"lead" when used in this standard means elemental lead, all 
inorganic lead compounds (except those which are not bio-
logically available due to either solubility or specific chemi-
cal interaction), and a class of organic lead compounds called 
lead soaps. This standard does not apply to other organic lead 
compounds.

(C) Uses. Exposure to lead occurs in at least one hundred 
twenty different occupations, including primary and second-
ary lead smelting, lead storage battery manufacturing, lead 
pigment manufacturing and use, solder manufacturing and 
use, shipbuilding and ship repairing, auto manufacturing, and 
printing.

(D) Permissible exposure. The Permissible Exposure 
Limit (PEL) set by the standard is 50 micrograms of lead per 
cubic meter of air (50 µg/ m3), averaged over an eight-hour 
work day.

(E) Action level. The standard establishes an action level 
of 30 micrograms per cubic meter of air (30 µg/ m3) time 
weighted average, based on an eight-hour work day. The 
action level initiates several requirements of the standard, 
such as exposure monitoring, medical surveillance, and train-
ing and education.

(ii) Health hazard data.
(A) Ways in which lead enters your body.
(I) When absorbed into your body in certain doses lead is 

a toxic substance. The object of the lead standard is to prevent 
absorption of harmful quantities of lead. The standard is 
intended to protect you not only from the immediate toxic 
effects of lead, but also from the serious toxic effects that 
may not become apparent until years of exposure have 
passed.

(II) Lead can be absorbed into your body by inhalation 
(breathing) and ingestion (eating). Lead (except for certain 
organic lead compounds not covered by the standard, such as 
tetraethyl lead) is not absorbed through your skin. When lead 
is scattered in the air as a dust, fume or mist, it can be inhaled 
and absorbed through your lungs and upper respiratory tract. 
Inhalation of airborne lead is generally the most important 
source of occupational lead absorption. You can also absorb 
lead through your digestive system if lead gets into your 
mouth and is swallowed. If you handle food, cigarettes, 
chewing tobacco, or make-up which have lead on them or 
handle them with hands contaminated with lead, this will 
contribute to ingestion.

(III) A significant portion of the lead that you inhale or 
ingest gets into your blood stream. Once in your blood stream 
lead is circulated throughout your body and stored in various 
organs and body tissues. Some of this lead is quickly filtered 
out of your body and excreted, but some remains in your 
blood and other tissue. As exposure to lead continues, the 
amount stored in your body will increase if you are absorbing 
more lead than your body is excreting. Even though you may 
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not be aware of any immediate symptoms of disease, this lead 
stored in your tissues can be slowly causing irreversible dam-
age, first to individual cells, then to your organs and whole 
body systems.

(B) Effects of overexposure to lead.
(I) Short-term (acute) overexposure. Lead is a potent, 

systemic poison that serves no known useful function once 
absorbed by your body. Taken in large enough doses, lead 
can kill you in a matter of days. A condition affecting the 
brain called acute encephalopathy may arise which develops 
quickly to seizures, coma, and death from cardiorespiratory 
arrest. A short-term dose of lead can lead to acute encephal-
opathy. Short-term occupational exposures of this magnitude 
are highly unusual, but not impossible. Similar forms of 
encephalopathy may, however arise from extended, chronic 
exposure to lower doses of lead. There is no sharp dividing 
line between rapidly developing acute effects of lead, and 
chronic effects which take longer to acquire. Lead adversely 
affects numerous body systems, and causes forms of health 
impairment and disease which arise after periods of exposure 
as short as days or as long as several years.

(II) Long-term (chronic) overexposure.
a) Chronic overexposure to lead may result in severe 

damage to your blood-forming, nervous, urinary and repro-
ductive systems. Some common symptoms of chronic over-
exposure include loss of appetite, metallic taste in the mouth, 
anxiety, constipation, nausea, pallor, excessive tiredness, 
weakness, insomnia, headache, nervous irritability, muscle 
and joint pain or soreness, fine tremors, numbness, dizziness, 
hyperactivity and colic. In lead colic there may be severe 
abdominal pain.

b) Damage to the central nervous system in general and 
the brain (encephalopathy) in particular is one of the most 
severe forms of lead poisoning. The most severe, often fatal, 
form of encephalopathy may be preceded by vomiting, a feel-
ing of dullness progressing to drowsiness and stupor, poor 
memory, restlessness, irritability, tremor, and convulsions. It 
may arise suddenly with the onset of seizures, followed by 
coma, and death. There is a tendency for muscular weakness 
to develop at the same time. This weakness may progress to 
paralysis often observed as a characteristic "wrist drop" or 
"foot drop" and is a manifestation of a disease to the nervous 
system called peripheral neuropathy.

c) Chronic overexposure to lead also results in kidney 
disease with few, if any, symptoms appearing until extensive 
and most likely permanent kidney damage has occurred. 
Routine laboratory tests reveal the presence of this kidney 
disease only after about two-thirds of kidney function is lost. 
When overt symptoms of urinary dysfunction arise, it is often 
too late to correct or prevent worsening conditions, and pro-
gression of kidney dialysis or death is possible.

d) Chronic overexposure to lead impairs the reproduc-
tive systems of both men and women. Overexposure to lead 
may result in decreased sex drive, impotence and sterility in 
men. Lead can alter the structure of sperm cells raising the 
risk of birth defects. There is evidence of miscarriage and 
stillbirth in women whose husbands were exposed to lead or 
who were exposed to lead themselves. Lead exposure also 
may result in decreased fertility, and abnormal menstrual 
cycles in women. The course of pregnancy may be adversely 

affected by exposure to lead since lead crosses the placental 
barrier and poses risks to developing fetuses. Children born 
of parents either one of whom were exposed to excess lead 
levels are more likely to have birth defects, mental retarda-
tion, behavioral disorders or die during the first year of child-
hood.

e) Overexposure to lead also disrupts the blood-forming 
system resulting in decreased hemoglobin (the substance in 
the blood that carries oxygen to the cells) and ultimately ane-
mia. Anemia is characterized by weakness, pallor and fatiga-
bility as a result of decreased oxygen carrying capacity in the 
blood.

(III) Health protection goals of the standard.
a) Prevention of adverse health effects for most workers 

from exposure to lead throughout a working lifetime requires 
that worker blood lead (PbB) levels be maintained at or 
below forty micrograms per one hundred grams of whole 
blood (40 µg/100g). The blood lead levels of workers (both 
male and female workers) who intend to have children should 
be maintained below 30 µg/100g to minimize adverse repro-
ductive health effects to the parents and to the developing 
fetus.

b) The measurement of your blood lead level is the most 
useful indicator of the amount of lead absorbed by your body. 
Blood lead levels (PbB) are most often reported in units of 
milligrams (mg) or micrograms (µg) of lead (1 mg = 1000 
µg) per 100 grams (100g), 100 milliliters (100 ml) or deciliter 
(dl) of blood. These three units are essentially the same. 
Sometimes PbB's are expressed in the form of mg% or µg%. 
This is a shorthand notation for 100g, 100ml, or dl.

c) PbB measurements show the amount of lead circulat-
ing in your blood stream, but do not give any information 
about the amount of lead stored in your various tissues. PbB 
measurements merely show current absorption of lead, not 
the effect that lead is having on your body or the effects that 
past lead exposure may have already caused. Past research 
into lead-related diseases, however, has focused heavily on 
associations between PbBs and various diseases. As a result, 
your PbB is an important indicator of the likelihood that you 
will gradually acquire a lead-related health impairment or 
disease.

d) Once your blood lead level climbs above 40 µg/100g, 
your risk of disease increases. There is a wide variability of 
individual response to lead, thus it is difficult to say that a 
particular PbB in a given person will cause a particular effect. 
Studies have associated fatal encephalopathy with PbBs as 
low as 150 µg/100g. Other studies have shown other forms of 
disease in some workers with PbBs well below 80 µg/100g. 
Your PbB is a crucial indicator of the risks to your health, but 
one other factor is extremely important. This factor is the 
length of time you have had elevated PbBs. The longer you 
have an elevated PbB, the greater the risk that large quantities 
of lead are being gradually stored in your organs and tissues 
(body burden). The greater your overall body burden, the 
greater the chances of substantial permanent damage.

e) The best way to prevent all forms of lead-related 
impairments and diseases—both short-term and long-term—
is to maintain your PbB below 40 µg/100g. The provisions of 
the standard are designed with this end in mind. Your 
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employer has prime responsibility to assure that the provi-
sions of the standard are complied with both by the company 
and by individual workers. You as a worker, however, also 
have a responsibility to assist your employer in complying 
with the standard. You can play a key role in protecting your 
own health by learning about the lead hazards and their con-
trol, learning what the standard requires, following the stan-
dard where it governs your own action, and seeing that your 
employer complies with the provisions governing his actions.

(IV) Reporting signs and symptoms of health problems. 
You should immediately notify your employer if you develop 
signs or symptoms associated with lead poisoning or if you 
desire medical advice concerning the effects of current or 
past exposure to lead on your ability to have a healthy child. 
You should also notify your employer if you have difficulty 
breathing during a respirator fit test or while wearing a respi-
rator. In each of these cases your employer must make avail-
able to you appropriate medical examinations or consulta-
tions. These must be provided at no cost to you and at a rea-
sonable time and place.

(b) Appendix B. Employee Standard Summary. This 
appendix summarizes key provisions of the standard that you 
as a worker should become familiar with. The appendix dis-
cusses the entire standard.

(i) Permissible exposure limit (PEL). The standard sets a 
permissible exposure limit (PEL) of fifty micrograms of lead 
per cubic meter of air (50 µg/ m3), averaged over and eight-
hour workday. This is the highest level of lead in air to which 
you may be permissibly exposed over an eight-hour workday. 
Since it is an eight-hour average it permits short exposures 
above the PEL so long as for each eight-hour workday your 
average exposure does not exceed the PEL.

(ii) Exposure monitoring.
(A) If lead is present in the work place where you work 

in any quantity, your employer is required to make an initial 
determination of whether the action level is exceeded for any 
employee. The initial determination must include instrument 
monitoring of the air for the presence of lead and must cover 
the exposure of a representative number of employees who 
are reasonably believed to have the highest exposure levels. 
If your employer has conducted appropriate air sampling for 
lead in the past year he may use these results. If there have 
been any employee complaints of symptoms which may be 
attributable to exposure to lead or if there is any other infor-
mation or observations which would indicate employee expo-
sure to lead, this must also be considered as part of the initial 
determination. If this initial determination shows that a rea-
sonable possibility exists that any employee may be exposed, 
without regard to respirators, over the action level (30 µg/ m3) 
your employer must set up an air monitoring program to 
determine the exposure level of every employee exposed to 
lead at your work place.

(B) In carrying out this air monitoring program, your 
employer is not required to monitor the exposure of every 
employee, but he or she must monitor a representative num-
ber of employees and job types. Enough sampling must be 
done to enable each employee's exposure level to be reason-
ably represented by at least one full shift (at least seven 
hours) air sample. In addition, these air samples must be 

taken under conditions which represent each employee's reg-
ular, daily exposure to lead.

(C) If you are exposed to lead and air sampling is per-
formed, your employer is required to quickly notify you in 
writing of air monitoring results which represent your expo-
sure. If the results indicate your exposure exceeds the PEL 
(without regard to your use of respirators), then your 
employer must also notify you of this in writing, and provide 
you with a description of the corrective action that will be 
taken to reduce your exposure.

(D) Your exposure must be rechecked by monitoring 
every six months if your exposure is over the action level but 
below the PEL. Air monitoring must be repeated every three 
months if you are exposed over the PEL. Your employer may 
discontinue monitoring for you if two consecutive measure-
ments, taken at least two weeks apart, are below the action 
level. However, whenever there is a production, process, con-
trol, or personnel change at your work place which may result 
in new or additional exposure to lead, or whenever there is 
any other reason to suspect a change which may result in new 
or additional exposure to lead, your employer must perform 
additional monitoring.

(iii) Methods of compliance. Your employer is required 
to assure that no employee is exposed to lead in excess of the 
PEL. The standard establishes a priority of methods to be 
used to meet the PEL.

(iv) Respiratory protection.
(A) Your employer is required to provide and assure 

your use of respirators when your exposure to lead is not con-
trolled below the PEL by other means. The employer must 
pay the cost of the respirator. Whenever you request one, 
your employer is also required to provide you a respirator 
even if your air exposure level does not exceed the PEL. You 
might desire a respirator when, for example, you have 
received medical advice that your lead absorption should be 
decreased. Or, you may intend to have children in the near 
future, and want to reduce the level of lead in your body to 
minimize adverse reproductive effects. While respirators are 
the least satisfactory means of controlling your exposure, 
they are capable of providing significant protection if prop-
erly chosen, fitted, worn, cleaned, maintained, and replaced 
when they stop providing adequate protection.

(B) Your employer is required to select respirators from 
the seven types listed in Table II of the respiratory protection 
section of this standard (see subsection (7)(c) of this section). 
Any respirator chosen must be certified by the National Insti-
tute for Occupational Safety and Health (NIOSH) under the 
provisions of 42 CFR part 84. This respirator selection table 
will enable your employer to choose a type of respirator 
which will give you a proper amount of protection based on 
your airborne lead exposure. Your employer may select a 
type of respirator that provides greater protection than that 
required by the standard; that is, one recommended for a 
higher concentration of lead than is present in your work 
place. For example, a powered air purifying respirator 
(PAPR) is much more protective than a typical negative-pres-
sure respirator, and may also be more comfortable to wear. A 
PAPR has a filter, cartridge or canister to clean the air, and a 
power source which continuously blows filtered air into your 
breathing zone. Your employer might make a PAPR avail-
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able to you to ease the burden of having to wear a respirator 
for long periods of time. The standard provides that you can 
obtain a PAPR upon request.

(C) Your employer must also start a respiratory protec-
tion program. This program must include written procedures 
for the proper selection, use, cleaning, storage, and mainte-
nance of respirators.

(D) Your employer must assure that your respirator face-
piece fits properly. Proper fit of a respirator facepiece is crit-
ical to your protection against air borne lead. Obtaining a 
proper fit on each employee may require your employer to 
make available several different types of respirator masks. To 
ensure that your respirator fits properly and that facepiece 
leakage is minimal, your employer must give you either a 
qualitative or quantitative fit test as required in chapter 296-
842 WAC.

(E) You must also receive from your employer proper 
training in the use of respirators. Your employer is required 
to teach you how to wear a respirator, to know why it is 
needed, and to understand its limitations.

(F) The standard provides that if your respirator uses fil-
ter elements, you must be given an opportunity to change the 
filter elements whenever an increase in breathing resistance 
is detected. You also must be permitted to periodically leave 
your work area to wash your face and respirator facepiece 
whenever necessary to prevent skin irritation. If you ever 
have difficulty breathing during a fit test or while using a res-
pirator, your employer must make a medical examination 
available to you to determine whether you can safely wear a 
respirator. The result of this examination may be to give you 
a positive pressure respirator (which reduces breathing resis-
tance) or to provide alternative means of protection.

(v) Protective work clothing and equipment. If you are 
exposed to lead above the PEL, or if you are exposed to lead 
compounds such as lead arsenate or lead azide which can 
cause skin and eye irritation, your employer must provide 
you with protective work clothing and equipment appropriate 
for the hazard. If work clothing is provided, it must be pro-
vided in a clean and dry condition at least weekly, and daily 
if your airborne exposure to lead is greater than 200 µg/ m3. 
Appropriate protective work clothing and equipment can 
include coveralls or similar full-body work clothing, gloves, 
hats, shoes or disposable shoe coverlets, and face shields or 
vented goggles. Your employer is required to provide all such 
equipment at no cost to you. He or she is responsible for pro-
viding repairs and replacement as necessary and also is 
responsible for the cleaning, laundering or disposal of protec-
tive clothing and equipment. Contaminated work clothing or 
equipment must be removed in change rooms and not worn 
home or you will extend your exposure and expose your fam-
ily since lead from your clothing can accumulate in your 
house, car, etc. Contaminated clothing which is to be cleaned, 
laundered or disposed of must be placed in closed containers 
in the change room. At no time may lead be removed from 
protective clothing or equipment by any means which dis-
perses lead into the work room air.

(vi) Housekeeping. Your employer must establish a 
housekeeping program sufficient to maintain all surfaces as 
free as practicable of accumulations of lead dust. Vacuuming 
is the preferred method of meeting this requirement, and the 

use of compressed air to clean floors and other surfaces is 
absolutely prohibited. Dry or wet sweeping, shoveling, or 
brushing may not be used except where vacuuming or other 
equally effective methods have been tried and do not work. 
Vacuums must be used and emptied in a manner which min-
imizes the reentry of lead into the work place.

(vii) Hygiene facilities and practices.
(A) The standard requires that change rooms, showers 

and filtered air lunchrooms be constructed and made avail-
able to workers exposed to lead above the PEL. When the 
PEL is exceeded, the employer must assure that food and 
beverage is not present or consumed, tobacco products are 
not present or used, and cosmetics are not applied, except in 
these facilities. Change rooms, showers and lunchrooms, 
must be used by workers exposed in excess of the PEL. After 
showering, no clothing or equipment worn during the shift 
may be worn home and this includes shoes and underwear. 
Your own clothing worn during the shift should be carried 
home and cleaned carefully so that it does not contaminate 
your home. Lunchrooms may not be entered with protective 
clothing or equipment unless surface dust has been removed 
by vacuuming, downdraft booth or other cleaning methods. 
Finally, workers exposed above the PEL must wash both 
their hands and faces prior to eating, drinking, smoking or 
applying cosmetics.

(B) All of the facilities and hygiene practices just dis-
cussed are essential to minimize additional sources of lead 
absorption from inhalation or ingestion of lead that may 
accumulate on you, your clothes or your possessions. Strict 
compliance with these provisions can virtually eliminate sev-
eral sources of lead exposure which significantly contribute 
to excessive lead absorption.

(viii) Medical surveillance.
(A) The medical surveillance program is part of the stan-

dard's comprehensive approach to the prevention of lead-
related disease. Its purpose is to supplement the main thrust 
of the standard which is aimed at minimizing airborne con-
centrations of lead and sources of ingestion. Only medical 
surveillance can determine if the other provisions of the stan-
dard have effectively protected you as an individual. Compli-
ance with the standard's provision will protect most workers 
from the adverse effects of lead exposure, but may not be sat-
isfactory to protect individual workers (I) who have high 
body burdens of lead acquired over past years, (II) who have 
additional uncontrolled sources of nonoccupational lead 
exposure, (III) who exhibit unusual variations in lead absorp-
tion rates, or (IV) who have specific nonwork related medical 
conditions which could be aggravated by lead exposure (e.g., 
renal disease, anemia). In addition, control systems may fail, 
or hygiene and respirator programs may be inadequate. Peri-
odic medical surveillance of individual workers will help 
detect those failures. Medical surveillance will also be impor-
tant to protect your reproductive ability - regardless of 
whether you are a man or a woman.

(B) All medical surveillance required by the standard 
must be performed by or under the supervision of a licensed 
physician. The employer must provide required medical sur-
veillance without cost to employees and at a reasonable time 
and place. The standard's medical surveillance program has 
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two parts - periodic biological monitoring, and medical 
examinations.

(C) Your employer's obligation to offer medical surveil-
lance is triggered by the results of the air monitoring pro-
gram. Medical surveillance must be made available to all 
employees who are exposed in excess of the action level for 
more than thirty days a year. The initial phase of the medical 
surveillance program, which included blood lead level tests 
and medical examinations, must be completed for all covered 
employees no later than one hundred eighty days from the 
effective date of this standard. Priority within this first round 
of medical surveillance must be given to employees whom 
the employer believes to be at greatest risk from continued 
exposure (for example, those with the longest prior exposure 
to lead, or those with the highest current exposure). Thereaf-
ter, the employer must periodically make medical surveil-
lance - both biological monitoring and medical examinations 
- available to all covered employees.

(D) Biological monitoring under the standard consists of 
blood lead level (PbB) and zinc protoporphyrin tests at least 
every six months after the initial PbB test. A zinc protopor-
phyrin (ZPP) test is a very useful blood test which measures 
an effect of lead on your body. If a worker's PbB exceeds 40 
µg/100g, the monitoring frequency must be increased from 
every six months to at least every two months and not 
reduced until two consecutive PbBs indicate a blood lead 
level below 40 µg/100g. Each time your PbB is determined to 
be over 40 µg/100g, your employer must notify you of this in 
writing within five working days of the receipt of the test 
results. The employer must also inform you that the standard 
requires temporary medical removal with economic protec-
tion when your PbB exceeds certain criteria (see Discussion 
of Medical Removal Protection - subsection (12)). During the 
first year of the standard, this removal criterion is 80 
µg/100g. Anytime your PbB exceeds 80 µg/100g your 
employer must make available to you a prompt follow-up 
PbB test to ascertain your PbB. If the two tests both exceed 
80 µg/100g and you are temporarily removed, then your 
employer must make successive PbB tests available to you on 
a monthly basis during the period of your removal.

(E) Medical examinations beyond the initial one must be 
made available on an annual basis if your blood lead levels 
exceeds 40 µg/100g at any time during the preceding year. 
The initial examination will provide information to establish 
a baseline to which subsequent data can be compared. An ini-
tial medical examination must also be made available (prior 
to assignment) for each employee being assigned for the first 
time to an area where the airborne concentration of lead 
equals or exceeds the action level. In addition, a medical 
examination or consultation must be made available as soon 
as possible if you notify your employer that you are experi-
encing signs or symptoms commonly associated with lead 
poisoning or that you have difficulty breathing while wearing 
a respirator or during a respirator fit test. You must also be 
provided a medical examination or consultation if you notify 
your employer that you desire medical advice concerning the 
effects of current or past exposure to lead on your ability to 
procreate a healthy child.

(F) Finally, appropriate follow-up medical examinations 
or consultations may also be provided for employees who 

have been temporarily removed from exposure under the 
medical removal protection provisions of the standard (see 
item (ix) below).

(G) The standard specifies the minimum content of pre-
assignment and annual medical examinations. The content of 
other types of medical examinations and consultations is left 
up to the sound discretion of the examining physician. Preas-
signment and annual medical examinations must include (I) a 
detailed work history and medical history, (II) a thorough 
physical examination, and (III) a series of laboratory tests 
designed to check your blood chemistry and your kidney 
function. In addition, at any time upon your request, a labora-
tory evaluation of male fertility will be made (microscopic 
examination of a sperm sample), or a pregnancy test will be 
given.

(H) The standard does not require that you participate in 
any of the medical procedures, tests, etc., which your 
employer is required to make available to you. Medical sur-
veillance can, however, play a very important role in protect-
ing your health. You are strongly encouraged, therefore, to 
participate in a meaningful fashion. Generally, your 
employer will choose the physician who conducts medical 
surveillance under the lead standard - unless you and your 
employer can agree on the choice of a physician or physi-
cians. Some companies and unions have agreed in advance, 
for example, to use certain independent medical laboratories 
or panels of physicians. Any of these arrangements are 
acceptable so long as required medical surveillance is made 
available to workers.

(I) The standard requires your employer to provide cer-
tain information to a physician to aid in his or her examina-
tion of you. This information includes (I) the standard and its 
appendices, (II) a description of your duties as they relate to 
lead exposure, (III) your exposure level, (IV) a description of 
personal protective equipment you wear, (V) prior blood 
level results, and (VI) prior written medical opinions con-
cerning you that the employer has. After a medical examina-
tion or consultation the physician must prepare a written 
report which must contain (I) the physician's opinion as to 
whether you have any medical conditions which places you 
at increased risk of material impairment to health from expo-
sure to lead, (II) any recommended special protective mea-
sures to be provided to you, (III) any blood lead level deter-
minations, and (IV) any recommended limitation on your use 
of respirators. This last element must include a determination 
of whether you can wear a powered air purifying respirator 
(PAPR) if you are found unable to wear a negative pressure 
respirator.

(J) The medical surveillance program of the lead stan-
dard may at some point in time serve to notify certain work-
ers that they have acquired a disease or other adverse medical 
condition as a result of occupational lead exposure. If this is 
true these workers might have legal rights to compensation 
from public agencies, their employers, firms that supply haz-
ardous products to their employers, or other persons. Some 
states have laws, including worker compensation laws, that 
disallow a worker to learn of a job-related health impairment 
to sue, unless the worker sues within a short period of time 
after learning of the impairment. (This period of time may be 
a matter of months or years.) An attorney can be consulted 
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about these possibilities. It should be stressed that WISHA is 
in no way trying to either encourage or discourage claims or 
lawsuits. However, since results of the standard's medical 
surveillance program can significantly affect the legal reme-
dies of a worker who has acquired a job-related disease or 
impairment, it is proper for WISHA to make you aware of 
this.

(K) The medical surveillance section of the standard also 
contains provisions dealing with chelation. Chelation is the 
use of certain drugs (administered in pill form or injected into 
the body) to reduce the amount of lead absorbed in body tis-
sues. Experience accumulated by the medical and scientific 
communities has largely confirmed the effectiveness of this 
type of therapy for the treatment of very severe lead poison-
ing. On the other hand it has also been established that there 
can be a long list of extremely harmful side effects associated 
with the use of chelating agents. The medical community has 
balanced the advantages and disadvantages resulting from the 
use of chelating agents in various circumstances and has 
established when the use of these agents is acceptable. The 
standard includes these accepted limitations due to a history 
of abuse of chelation therapy by some lead companies. The 
most widely used chelating agents are calcium disodium 
EDTA, (Ca Na2EDTA), Calcium Disodium Versenate 
(Versenate), and d-penicillamine (penicillamine or 
Cupramine).

(L) The standard prohibits "prophylactic chelation" of 
any employee by any person the employer retains, supervises 
or controls. "Prophylactic chelation" is the routine use of 
chelating or similarly acting drugs to prevent elevated blood 
levels in workers who are occupationally exposed to lead, or 
the use of these drugs to routinely lower blood lead levels to 
predesignated concentrations believed to be safe. It should be 
emphasized that where an employer takes a worker who has 
no symptoms of lead poisoning and has chelation carried out 
by a physician (either inside or outside of a hospital) solely to 
reduce the worker's blood lead level, that will generally be 
considered prophylactic chelation. The use of a hospital and 
a physician does not mean that prophylactic chelation is not 
being performed. Routine chelation to prevent increased or 
reduce current blood lead levels is unacceptable whatever the 
setting.

(M) The standard allows the use of "therapeutic" or 
"diagnostic" chelation if administered under the supervision 
of a licensed physician in a clinical setting with thorough and 
appropriate medical monitoring. Therapeutic chelation 
responds to severe lead poisoning where there are marked 
symptoms. Diagnostic chelation, involves giving a patient a 
dose of the drug then collecting all urine excreted for some 
period of time as an aid to the diagnosis of lead poisoning.

(N) In cases where the examining physician determines 
that chelation is appropriate, you must be notified in writing 
of this fact before such treatment. This will inform you of a 
potentially harmful treatment, and allow you to obtain a sec-
ond opinion.

(ix) Medical removal protection.
(A) Excessive lead absorption subjects you to increased 

risk of disease. Medical removal protection (MRP) is a means 
of protecting you when for whatever reasons, other methods, 
such as engineering controls, work practices, and respirators, 

have failed to provide the protection you need. MRP involves 
the temporary removal of a worker from his or her regular job 
to a place of significantly lower exposure without any loss of 
earnings, seniority, or other employment rights of benefits. 
The purpose of this program is to cease further lead absorp-
tion and allow your body to naturally excrete lead which has 
previously been absorbed. Temporary medical removal can 
result from an elevated blood lead level, or a medical opinion. 
Up to eighteen months of protection is provided as a result of 
either form of removal. The vast majority of removed work-
ers, however, will return to their former jobs long before this 
eighteen month period expires. The standard contains special 
provisions to deal with the extraordinary but possible case 
where a long-term worker's blood lead level does not ade-
quately decline during eighteen months of removal.

(B) During the first year of the standard, if your blood 
lead level is 80 µg/100g or above you must be removed from 
any exposure where your air lead level without a respirator 
would be 100 µg/ m3 or above. If you are removed from your 
normal job you may not be returned until your blood lead 
level declines to at least 60 µg/100g. These criteria for 
removal and return will change according to the following 
schedule:

TABLE 1

Effective
Date

Removal 
Blood Level 
(µg/100g)

Air Lead
(µg/m3)

Return Blood 
Lead

(µg/100g)
9/6/81 At or

above 70
50 or above At or

 below 50
9/6/82 At or

above 60
30 or above At or

 below 40
9/6/84 At or

above 50
averaged over

six months

30 or above At or 
below 40

(C) You may also be removed from exposure even if 
your blood lead levels are below these criteria if a final med-
ical determination indicates that you temporarily need 
reduced lead exposure for medical reasons. If the physician 
who is implementing your employer's medical program 
makes a final written opinion recommending your removal or 
other special protective measures, your employer must 
implement the physician's recommendation. If you are 
removed in this manner, you may only be returned when the 
physician indicates it is safe for you to do so.

(D) The standard does not give specific instructions deal-
ing with what an employer must do with a removed worker. 
Your job assignment upon removal is a matter for you, your 
employer and your union (if any) to work out consistent with 
existing procedures for job assignments. Each removal must 
be accomplished in a manner consistent with existing collec-
tive bargaining relationships. Your employer is given broad 
discretion to implement temporary removals so long as no 
attempt is made to override existing agreements. Similarly, a 
removed worker is provided no right to veto an employer's 
choice which satisfies the standard.
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(E) In most cases, employers will likely transfer 
removed employees to other jobs with sufficiently low lead 
exposure. Alternatively, a worker's hours may be reduced so 
that the time weighted average exposure is reduced, or he or 
she may be temporarily laid off if no other alternative is fea-
sible.

(F) In all of these situations, MRP benefits must be pro-
vided during the period of removal - i.e., you continue to 
receive the same earnings, seniority, and other rights and 
benefits you would have had if you had not been removed. 
Earnings include more that just your base wage; it includes 
overtime, shift differentials, incentives, and other compensa-
tion you would have earned if you had not been removed. 
During the period of removal you must also be provided with 
appropriate follow-up medical surveillance. If you were 
removed because your blood lead level was too high, you 
must be provided with a monthly blood test. If a medical 
opinion caused your removal, you must be provided medical 
tests or examinations that the physician believes to be appro-
priate. If you do not participate in this follow-up medical sur-
veillance, you may lose your eligibility for MRP benefits.

(G) When you are medically eligible to return to your 
former job, your employer must return you to your "former 
job status." This means that you are entitled to the position, 
wages, benefits, etc., you would have had if you had not been 
removed. If you would still be in your old job if no removal 
had occurred, that is where you go back. If not, you are 
returned consistent with whatever job assignment discretion 
your employer would have had if no removal had occurred. 
MRP only seeks to maintain your rights, not expand them or 
diminish them.

(H) If you are removed under MRP and you are also eli-
gible for worker compensation or other compensation for lost 
wages, your employer's MRP benefits obligation is reduced 
by the amount that you actually receive from these other 
sources. This is also true if you obtain other employment dur-
ing the time you are laid off with MRP benefits.

(I) The standard also covers situations where an 
employer voluntarily removes a worker from exposure to 
lead due to the effects of lead on the employee's medical con-
dition, even though the standard does not require removal. In 
these situations MRP benefits must still be provided as 
though the standard required removal. Finally, it is important 
to note that in all cases where removal is required, respirators 
cannot be used as a substitute. Respirators may be used 
before removal becomes necessary, but not as an alternative 
to a transfer to a low exposure job, or to a lay-off with MRP 
benefits.

(x) Employee information and training.
(A) Your employer is required to provide an information 

and training program for all employees exposed to lead above 
the action level or who may suffer skin or eye irritation from 
lead. This program must inform these employees of the spe-
cific hazards associated with their work environment, protec-
tive measures which can be taken, the danger of lead to their 
bodies (including their reproductive systems), and their rights 
under the standard. In addition, your employer must make 
readily available to all employees, including those exposed 
below the action level, a copy of the standard and its appen-
dices and must distribute to all employees any materials pro-

vided to the employer under the Washington Industrial Safety 
and Health Act (WISHA).

(B) Your employer is required to complete this training 
for all employees by March 4, 1981. After this date, all new 
employees must be trained prior to initial assignment to areas 
where there is possibility of exposure over the action level. 
This training program must also be provided at least annually 
thereafter.

(xi) Signs. The standard requires that the following 
warning sign be posted in work areas where the exposure to 
lead exceeds the PEL:

WARNING
LEAD WORK AREA

NO SMOKING OR EATING

(xii) Recordkeeping.
(A) Your employer is required to keep all records of 

exposure monitoring for airborne lead. These records must 
include the name and job classification of employees mea-
sured, details of the sampling and analytic techniques, the 
results of this sampling and the type of respiratory protection 
being worn by the person sampled. Your employer is also 
required to keep all records of biological monitoring and 
medical examination results. These must include the names 
of the employees, the physician's written opinion and a copy 
of the results of the examination. All of the above kinds of 
records must be kept for forty years, or for at least twenty 
years after your termination of employment, whichever is 
longer.

(B) Recordkeeping is also required if you are tempo-
rarily removed from your job under the MRP program. This 
record must include your name and Social Security number, 
the date of your removal and return, how the removal was or 
is being accomplished, and whether or not the reason for the 
removal was an elevated blood lead level. Your employer is 
required to keep each medical removal record only for as 
long as the duration of an employee's employment.

(C) The standard requires that if you request to see or 
copy environmental monitoring, blood lead level monitoring, 
or medical removal records, they must be made available to 
you or to a representative that you authorize. Your union also 
has access to these records. Medical records other than PbBs 
must also be provided to you upon request, to your physician 
or to any other person whom you may specifically designate. 
Your union does not have access to your personal medical 
records unless you authorize their access.

(xiii) Observations of monitoring. When air monitoring 
for lead is performed at your work place as required by this 
standard, your employer must allow you or someone you des-
ignate to act as an observer of the monitoring. Observers are 
entitled to an explanation of the measurement procedure, and 
to record the results obtained. Since results will not normally 
be available at the time of the monitoring, observers are enti-
tled to record or receive the results of the monitoring when 
returned by the laboratory. Your employer is required to pro-
vide the observer with any personal protective devices 
required to be worn by employees working in the areas that is 
being monitored. The employer must require the observer to 
wear all such equipment and to comply with all other applica-
ble safety and health procedures.
Expedited [ 62 ]



Washington State Register, Issue 09-08 WSR 09-08-105
(xiv) Effective date. The standard's effective date is Sep-
tember 6, 1980, and the employer's obligation under the stan-
dard begin to come into effect as of that date. The standard 
was originally adopted as WAC 296-62-07349 and later 
recodified to WAC 296-62-07521.

(c) Appendix C. Medical Surveillance Guidelines.
(i) Introduction.
(A) The primary purpose of the Washington Industrial 

Safety and Health Act of 1973 is to assure, so far as possible, 
safe and healthful working conditions for every working man 
and woman. The occupational health standard for inorganic 
lead* was promulgated to protect workers exposed to inor-
ganic lead including metallic lead, all inorganic lead com-
pounds and organic lead soaps.

*The term inorganic lead used throughout the medical 
surveillance appendices is meant to be synonymous with the 
definition of lead set forth in the standard.

(B) Under this final standard in effect as of September 6, 
1980, occupational exposure to inorganic lead is to be limited 
to 50 µg/ m3 (micrograms per cubic meter) based on an eight-
hour time-weighted average (TWA). This level of exposure 
eventually must be achieved through a combination of engi-
neering, work practice and other administrative controls. 
Periods of time ranging from one to ten years are provided for 
different industries to implement these controls which are 
based on individual industry considerations. Until these con-
trols are in place, respirators must be used to meet the 50 
µg/ m3 exposure limit.

(C) The standard also provides for a program of biologi-
cal monitoring and medical surveillance for all employees 
exposed to levels of inorganic lead above the action level of 
30 µg/ m3 for more than thirty days per year.

(D) The purpose of this document is to outline the medi-
cal surveillance provisions of the standard for inorganic lead, 
and to provide further information to the physician regarding 
the examination and evaluation of workers exposed to inor-
ganic lead.

(E) Item (ii) provides a detailed description of the moni-
toring procedure including the required frequency of blood 
testing for exposed workers, provisions for medical removal 
protection (MRP), the recommended right of the employee to 
a second medical opinion, and notification and recordkeeping 
requirements of the employer. A discussion of the require-
ments for respirator use and respirator monitoring and 
WISHA's position on prophylactic chelation therapy are also 
included in this section.

(F) Item (iii) discusses the toxic effects and clinical man-
ifestations of lead poisoning and effects of lead intoxication 
on enzymatic pathways in heme synthesis. The adverse 
effects on both male and female reproductive capacity and on 
the fetus are also discussed.

(G) Item (iv) outlines the recommended medical evalua-
tion of the worker exposed to inorganic lead including details 
of the medical history, physical examination, and recom-
mended laboratory tests, which are based on the toxic effects 
of lead as discussed in item (ii).

(H) Item (v) provides detailed information concerning 
the laboratory tests available for the monitoring of exposed 
workers. Included also is a discussion of the relative value of 

each test and the limitations and precautions which are neces-
sary in the interpretation of the laboratory results.

(I) Airborne levels to be achieved without reliance or 
respirator protection through a combination of engineering 
and work practice or other administrative controls are illus-
trated in the following table:

Industry Permissible Lead Level/Compliance Date
200µg/m3 100µg/m3 50µg/m3

Primary Lead Production 1973 06/29/84 06/29/91
Secondary Lead Produc-
tion 1973 06/29/84 06/29/91
Lead Acid Battery Manu-
facturing 1973 06/29/83 06/29/91
Automobile Mfg./Solder, 
Grinding 1973 N/A 03/08/97
Electronics, Gray Iron 
Foundries, Ink Mfg., 
Paints and Coatings Mfg., 
Can Mfg., Wallpaper 
Mfg., and Printing. 1973 N/A 06/29/91
Lead Chemical Mfg., 
Nonferrous Foundries, 
Leaded Steel Mfg., Bat-
tery Breaking in the Col-
lection and Processing of 
Scrap (when not a part of 
secondary lead smelter) 
Secondary Copper 
Smelter, Brass and Bronze 
Ingot Production. 1973 N/A N/A1*
All Other Industries 1973 N/A 09/08/92

* Feasibility of achieving the PEL by engineering and work practice con-
trols for these industries has yet to be resolved in court, therefore no 
date has been scheduled.

(ii) Medical surveillance and monitoring requirements 
for workers exposed to inorganic lead.

(A) Under the occupational health standard for inorganic 
lead, a program of biological monitoring and medical surveil-
lance is to be made available to all employees exposed to lead 
above the action level of 30 µg/ m3 TWA for more than thirty 
days each year. This program consists of periodic blood sam-
pling and medical evaluation to be performed on a schedule 
which is defined by previous laboratory results, worker com-
plaints or concerns, and the clinical assessment of the exam-
ining physician.

(B) Under this program, the blood lead level of all 
employees who are exposed to lead above the action level of 
30 µg/ m3 is to be determined at least every six months. The 
frequency is increased to every two months for employees 
whose last blood lead level was between 40 µg/100g whole 
blood and the level requiring employee medical removal to 
be discussed below. For employees who are removed from 
exposure to lead due to an elevated blood lead, a new blood 
lead level must be measured monthly. Zinc protoporphyrin 
(ZPP) measurement is required on each occasion that a blood 
lead level measurement is made.

(C) An annual medical examination and consultation 
performed under the guidelines discussed in item (iv) is to be 
made available to each employee for whom a blood test con-
ducted at any time during the preceding twelve months indi-
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cated a blood lead level at or above 40 µg/100g. Also, an 
examination is to be given to all employees prior to their 
assignment to an area in which airborne lead concentrations 
reach or exceed the action level. In addition, a medical exam-
ination must be provided as soon as possible after notification 
by an employee that the employee has developed signs or 
symptoms commonly associated with lead intoxication, that 
the employee desires medical advice regarding lead exposure 
and the ability to procreate a healthy child, or that the 
employee has demonstrated difficulty in breathing during a 
respirator fitting test or during respirator use. An examination 
is also to be made available to each employee removed from 
exposure to lead due to a risk of sustaining material impair-

ment to health, or otherwise limited or specially protected 
pursuant to medical recommendations.

(D) Results of biological monitoring or the recommen-
dations of an examining physician may necessitate removal 
of an employee from further lead exposure pursuant to the 
standard's medical removal program (MRP). The object of 
the MRP program is to provide temporary medical removals 
to workers either with substantially elevated blood lead levels 
or otherwise at risk of sustaining material health impairment 
from continued substantial exposure to lead. The following 
guidelines which are summarized in Table 10 were created 
under the standard for the temporary removal of an exposed 
employee and his or her subsequent return to work in an 
exposure area.

TABLE 10

EFFECTIVE DATE

Sept. 6, 1980 Sept. 6, 1981 Sept. 6, 1982 Sept. 6, 1983 Sept. 6, 1984
A. Blood lead level requir-

ing employee medical 
removal (level must be 
confirmed with second 
follow-up blood lead 
level within two weeks 
of first report). >80 µg/100g. >70 µg/100g. >60 µg/100g. >60 µg/100g. >60 µg/100g

or average of last 
three blood sam-
ples or all blood 
samples over pre-
vious 6 months 
(whichever is 
over a longer 
time period) is 50 
µg/100g. or 
greater unless last 
sample is 40 
µg/100g or less.

B. Frequency which 
employees exposed is 
action level of lead (30 
µg/m8 TWA) must have 
blood lead level 
checked. (ZPP is also 
required in each occa-
sion that a blood test is 
obtained):
1. Last blood lead 

level less than 40 
µg/100g . . . . . . Every 6 months. Every 6 months. Every 6 months. Every 6 months. Every 6 months.

2. Last blood lead 
level between 40 
µg/100g and level 
requiring medical 
removal (see A 
above) . . . . . . . Every 2 months. Every 2 months. Every 2 months. Every 2 months. Every 2 months.
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Note: Where medical opinion indicates that an employee is at risk of material impairment from exposure to lead, the physician can remove an 
employee from exposure exceeding the action level (or less) or recommend special protective measures as deemed appropriate and necessary. 
Medical monitoring during the medical removal period can be more stringent than noted in the table above if the physician so specifies. Return 
to work or removal of limitations and special protections is permitted when the physician indicates that the worker is no longer at risk of mate-
rial impairment.

(E) Under the standard's ultimate worker removal crite-
ria, a worker is to be removed from any work having any 
eight-hour TWA exposure to lead of 30 µg/ m3 or more when-
ever either of the following circumstances apply. (I) a blood 
lead level of 60 µg/100g or greater is obtained and confirmed 
by a second follow-up blood lead level performed within two 
weeks after the employer receives the results of the first 
blood sample test, or (II) the average of the previous three 
blood lead determinations or the average of all blood lead 
determinations conducted during the previous six months, 
whichever encompasses the longest time period, equals or 
exceeds 50 µg/100g, unless the last blood sample indicates a 
blood lead level at or below 40 µg/100g, in which case the 
employee need not be removed. Medical removal is to con-
tinue until two consecutive blood lead levels are 40 µg/100g 
or less.

(F) During the first two years that the ultimate removal 
criteria are being phased in, the return criteria have been set 
to assure that a worker's blood lead level has substantially 
declined during the period of removal. From March 1, 1979, 
to March 1, 1980, the blood lead level requiring employee 
medical removal is 80 µg/100g. Workers found to have a 
confirmed blood lead at this level or greater need only be 
removed from work having a daily eight hour TWA exposure 
to lead at or above 100 µg/ m3. Workers so removed are to be 
returned to work when their blood lead levels are at or below 
60 µg/100g of whole blood. From March 1, 1980, to March 1, 

1981, the blood lead level requiring medical removal is 70 
µg/100g. During this period workers need only be removed 
from jobs having a daily eight hour TWA exposure to lead at 
or above 50 µg/ m3 and are to be returned to work when a 
level of 50 µg/100g is achieved. Beginning March 1, 1981, 
return depends on the worker's blood lead level declining to 
40 µg/100g of whole blood.

(G) As part of the standard, the employer is required to 
notify in writing each employee whose whole blood lead 
level exceeds 40 µg/100g. In addition, each such employee is 
to be informed that the standard requires medical removal 
with MRP benefits, discussed below, when an employee's 
blood lead level exceeds the above defined limits.

(H) In addition to the above blood lead level criteria, 
temporary worker removal may also take place as a result of 
medical determinations and recommendations. Written med-
ical opinions must be prepared after each examination pursu-
ant to the standard. If the examining physician includes med-
ical finding, determination or opinion that the employee has a 
medical condition which places the employee at increased 
risk of material health impairment from exposure to lead, 
then the employee must be removed from exposure to lead at 
or above the action level. Alternatively, if the examining phy-
sician recommends special protective measures for an 
employee (e.g., use of a powered air purifying respirator) or 
recommends limitations on an employee's exposure to lead, 
then the employer must implement these recommendations. 

3. Employees 
removed from 
exposure to lead 
because of an ele-
vated blood lead 
level  . . . . . . . . Every 1 month. Every 1 month. Every 1 month. Every 1 month. Every 1 month.

C. Permissible airborne 
exposure limit for work-
ers removed from work 
due to an elevated blood 
lead level (without 
regard to respirator pro-
tection).

100 µg/m3

8 hr TWA
50 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
30 µg/m3

8 hr TWA
D. Blood lead level con-

firmed with a second 
blood analysis, at which 
employee may return to 
work. Permissible expo-
sure without regard to 
respirator protection is 
listed by industry in 
Table 1. 60 µg/100g 50 µg/100g 40 µg/100g 40 µg/100g 40 µg/100g

TABLE 10

EFFECTIVE DATE

Sept. 6, 1980 Sept. 6, 1981 Sept. 6, 1982 Sept. 6, 1983 Sept. 6, 1984
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Recommendations may be more stringent than the specific 
provisions of the standard. The examining physician, there-
fore, is given broad flexibility to tailor special protective pro-
cedures to the needs of individual employees. This flexibility 
extends to the evaluation and management of pregnant work-
ers and male and female workers who are planning to con-
ceive children. Based on the history, physical examination, 
and laboratory studies, the physician might recommend spe-
cial protective measures or medical removal for an employee 
who is pregnant or who is planning to conceive a child when, 
in the physician's judgment, continued exposure to lead at the 
current job would pose a significant risk. The return of the 
employee to his or her former job status, or the removal of 
special protections or limitations, depends upon the examin-
ing physician determining that the employee is no longer at 
increased risk of material impairment or that the special mea-
sures are no longer needed.

(I) During the period of any form of special protection or 
removal, the employer must maintain the worker's earnings, 
seniority, and other employment rights and benefits (as 
though the worker has not been removed) for a period of up 
to eighteen months. This economic protection will maximize 
meaningful worker participation in the medical surveillance 
program, and is appropriate as part of the employer's overall 
obligation to provide a safe and healthful work place. The 
provisions of MRP benefits during the employee's removal 
period may, however, be conditioned upon participation in 
medical surveillance.

(J) On rare occasions, an employee's blood lead level 
may not acceptably decline within eighteen months of 
removal. This situation will arise only in unusual circum-
stances, thus the standard relies on an individual medical 
examination to determine how to protect such an employee. 
This medical determination is to be based on both laboratory 
values, including lead levels, zinc protoporphyrin levels, 
blood counts, and other tests felt to be warranted, as well as 
the physician's judgment that any symptoms or findings on 
physical examination are a result of lead toxicity. The medi-
cal determination may be that the employee is incapable of 
ever safely returning to his or her former job status. The med-
ical determination may provide additional removal time past 
eighteen months for some employees or specify special pro-
tective measures to be implemented.

(K) The lead standard provides for a multiple physician 
review in cases where the employee wishes a second opinion 
concerning potential lead poisoning or toxicity. If an 
employee wishes a second opinion, he or she can make an 
appointment with a physician of his or her choice. This sec-
ond physician will review the findings, recommendations or 
determinations of the first physician and conduct any exami-
nations, consultations or tests deemed necessary in an attempt 
to make a final medical determination. If the first and second 
physicians do not agree in their assessment they must try to 
resolve their differences. If they cannot reach an agreement 
then they must designate a third physician to resolve the dis-
pute.

(L) The employer must provide examining and consult-
ing physicians with the following specific information:  A 
copy of the lead regulations and all appendices, a description 
of the employee's duties as related to exposure, the exposure 

level to lead and any other toxic substances (if applicable), a 
description of personal protective equipment used, blood lead 
levels, and all prior written medical opinions regarding the 
employee in the employer's possession or control. The 
employer must also obtain from the physician and provide 
the employee with a written medical opinion containing 
blood lead levels, the physician's opinion as to whether the 
employee is at risk of material impairment to health, any rec-
ommended protective measures for the employee if further 
exposure is permitted, as well as any recommended limita-
tions upon an employee's use of respirators.

(M) Employers must instruct each physician not to 
reveal to the employer in writing or in any other way his or 
her findings, laboratory results, or diagnoses which are felt to 
be unrelated to occupational lead exposure. They must also 
instruct each physician to advise the employee of any occu-
pationally or nonoccupationally related medical condition 
requiring further treatment or evaluation.

(N) The standard provides for the use of respirators when 
engineering and other primary controls have not been fully 
implemented. However, the use of respirator protection shall 
not be used in lieu of temporary medical removal due to ele-
vated blood lead levels or findings that an employee is at risk 
of material health impairment. This is based on the numerous 
inadequacies of respirators including skin rash where the 
facepiece makes contact with the skin, unacceptable stress to 
breathing in some workers with underlying cardiopulmonary 
impairment, difficulty in providing adequate fit, the tendency 
for respirators to create additional hazards by interfering with 
vision, hearing, and mobility, and the difficulties of assuring 
the maximum effectiveness of a complicated work practice 
program involving respirators. Respirators do, however, 
serve a useful function where engineering and work practice 
are inadequate by providing interim or short-term protection, 
provided they are properly selected for the environment in 
which the employee will be working, properly fitted to the 
employee, maintained and cleaned periodically, and worn by 
the employee when required.

(O) In its final standard on occupational exposure to 
inorganic lead, WISHA has prohibited prophylactic chela-
tion. Diagnostic and therapeutic chelation are permitted only 
under the supervision of a licensed physician with appropri-
ate medical monitoring in an acceptable clinical setting. The 
decision to initiate chelation therapy must be made on an 
individual basis and take into account the severity of symp-
toms felt to be a result of lead toxicity along with blood lead 
levels, ZPP levels and other laboratory tests as appropriate. 
EDTA and penicillamine, which are the primary chelating 
agents used in the therapy of occupational lead poisoning, 
have significant potential side effects and their use must be 
justified on the basis of expected benefits to the worker.

(P) Unless frank and severe symptoms are present, ther-
apeutic chelation is not recommended given the opportunity 
to remove a worker from exposure and allow the body to nat-
urally excrete accumulated lead. As a diagnostic aid, the che-
lation mobilization test using CA-EDTA has limited applica-
bility. According to some investigators, the tests can differen-
tiate between lead-induced and other nephropathies. The test 
may also provide an estimation of the mobile fraction of the 
total body lead burden.
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(Q) Employers are required to assure that accurate 
records are maintained on exposure monitoring, medical sur-
veillance, and medical removal for each employee. Exposure 
monitoring and medical surveillance records must be kept for 
forty years or the duration of employment plus twenty years, 
whichever is longer, while medical removal records must be 
maintained for the duration of employment. All records 
required under the standard must be made available upon 
request to representatives of the director of the department of 
labor and industries. Employers must also make environmen-
tal and biological monitoring and medical removal records 
available to affected employees and to former employees or 
their authorized employee representatives. Employees or 
their specifically designated representatives have access to 
their entire medical surveillance records.

(R) In addition, the standard requires that the employer 
inform all workers exposed to lead at or above the action 
level of the provisions of the standard and all its appendices, 
the purpose and description of medical surveillance and pro-
visions for medical removal protection if temporary removal 
is required. An understanding of the potential health effects 
of lead exposure by all exposed employees along with full 
understanding of their rights under the lead standard is essen-
tial for an effective monitoring program.

(iii) Adverse health effects of inorganic lead.
(A) Although the toxicity of lead has been known for 

2,000 years, the knowledge of the complex relationship 
between lead exposure and human response is still being 
refined. Significant research into the toxic properties of lead 
continues throughout the world, and it should be anticipated 
that our understanding of thresholds of effects and margins of 
safety will be improved in future years. The provisions of the 
lead standard are founded on two prime medical judgments; 
first, the prevention of adverse health effects from exposure 
to lead throughout a working lifetime requires that worker 
blood lead levels be maintained at or below 40 µg/100g, and 
second, the blood lead levels of workers, male or female, who 
intend to parent in the near future should be maintained 
below 30 µg/100g to minimize adverse reproduction health 
effects to the parent and developing fetus. The adverse effects 
of lead on reproduction are being actively researched and 
WISHA encourages the physician to remain abreast of recent 
developments in the area to best advise pregnant workers or 
workers planning to conceive children.

(B) The spectrum of health effects caused by lead expo-
sure can be subdivided into five developmental states; nor-
mal, physiological changes of uncertain significance, patho-
physiological changes, overt symptoms (morbidity), and 
mortality. Within this process there are no sharp distinctions, 
but rather a continuum of effects. Boundaries between cate-
gories overlap due to the wide variation of individual 
responses and exposures in the working population. 
WISHA's development of the lead standard focused on 
pathophysiological changes as well as later stages of disease.

(I) Heme synthesis inhibition.
a) The earliest demonstrated effect of lead involves its 

ability to inhibit at least two enzymes of the heme synthesis 
pathway at very low blood levels. Inhibition of delta aminole-
vulinic acid dehydrase (ALA-D) which catalyzes the conver-
sion of delta-aminolevulinic acid (ALA) to protoporphyrin is 

observed at a blood lead level below 20µg/100g whole blood. 
At a blood lead level of 40 µg/100g, more than twenty per-
cent of the population would have seventy percent inhibition 
of ALA-D. There is an exponential increase in ALA excre-
tion at blood lead levels greater than 40 µg/100g.

b) Another enzyme, ferrochelatase, is also inhibited at 
low blood lead levels. Inhibition of ferrochelatase leads to 
increased free erythrocyte protoporphyrin (FEP) in the blood 
which can then bind to zinc to yield zinc protoporphyrin. At 
a blood lead level of 50 µg/100g or greater, nearly one hun-
dred percent of the population will have an increase FEP. 
There is also an exponential relationship between blood lead 
levels greater than 40 µg/100g and the associated ZPP level, 
which has led to the development of the ZPP screening test 
for lead exposure.

c) While the significance of these effects is subject to 
debate, it is WISHA's position that these enzyme distur-
bances are early stages of a disease process which may even-
tually result in the clinical symptoms of lead poisoning. 
Whether or not the effects do progress to the later stages of 
clinical disease, disruption of these enzyme processes over a 
working lifetime is considered to be a material impairment of 
health.

d) One of the eventual results of lead-induced inhibition 
of enzymes in the heme synthesis pathway is anemia which 
can be asymptomatic if mild but associated with a wide array 
of symptoms including dizziness, fatigue, and tachycardia 
when more severe. Studies have indicated that lead levels as 
low as 50 µg/100g can be associated with a definite decreased 
hemoglobin, although most cases of lead-induced anemia, as 
well as shortened red-cell survival times, occur at lead levels 
exceeding 80 µg/100g. Inhibited hemoglobin synthesis is 
more common in chronic cases whereas shortened erythro-
cyte life span is more common in acute cases.

e) In lead-induced anemias, there is usually a reticulocy-
tosis along with the presence of basophilic stippling, and 
ringed sideroblasts, although none of the above are pathogno-
monic for lead-induced anemia.

(II) Neurological effects.
a) Inorganic lead had been found to have toxic effects on 

both the central and peripheral nervous systems. The earliest 
stage of lead-induced central nervous system effects first 
manifest themselves in the form of behavioral disturbances 
and central nervous system symptoms including irritability, 
restlessness, insomnia and other sleep disturbances, fatigue, 
vertigo, headache, poor memory, tremor, depression, and 
apathy. With more severe exposure, symptoms can progress 
to drowsiness, stupor, hallucinations, delirium, convulsions 
and coma.

b) The most severe and acute form of lead poisoning 
which usually follows ingestion or inhalation of large 
amounts of lead is acute encephalopathy which may arise 
precipitously with the onset of intractable seizures, coma, 
cardiorespiratory arrest, and death within 48 hours.

c) While there is disagreement about what exposure lev-
els are needed to produce the earliest symptoms, most experts 
agree that symptoms definitely can occur at blood lead levels 
of 60 µg/100g whole blood and therefore recommend a 40 
µg/100g maximum. The central nervous system effects fre-
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quently are not reversible following discontinued exposure or 
chelation therapy and when improvement does occur, it is 
almost always only partial.

d) The peripheral neuropathy resulting from lead expo-
sure characteristically involves only motor function with 
minimal sensory damage and has a marked predilection for 
the extensor muscles of the most active extremity. The 
peripheral neuropathy can occur with varying degrees of 
severity. The earliest and mildest form which can be detected 
in workers with blood lead levels as low as 50 µg/100g is 
manifested by slowing or motor nerve conduction velocity 
often without clinical symptoms. With progression of the 
neuropathy there is development of painless extensor muscle 
weakness usually involving the extensor muscles of the fin-
gers and hand in the most active upper extremity, followed in 
severe cases by wrist drop, much less commonly, foot drop.

e) In addition to slowing of nerve conduction, elec-
tromyographical studies in patients with blood lead levels 
greater than 50 µg/100g have demonstrated a decrease in the 
number of acting motor unit potentials, an increase in the 
duration of motor unit potentials, and spontaneous patholog-
ical activity including fibrillations and fasciculation. Whether 
these effects occur at levels of 40 µg/100g is undetermined.

f) While the peripheral neuropathies can occasionally be 
reversed with therapy, again such recovery is not assured par-
ticularly in the more severe neuropathies and often improve-
ment is only partial. The lack of reversibility is felt to be due 
in part to segmental demyelination.

(III) Gastrointestinal. Lead may also effect the gas-
trointestinal system producing abdominal colic or diffuse 
abdominal pain, constipation, obstipation, diarrhea, anorexia, 
nausea and vomiting. Lead colic rarely develops at blood lead 
levels below 80 µg/100g.

(IV) Renal.
a) Renal toxicity represents one of the most serious 

health effects of lead poisoning. In the early stages of disease 
nuclear inclusion bodies can frequently be identified in prox-
imal renal tubular cells. Renal functions remain normal and 
the changes in this stage are probably reversible. With more 
advanced disease there is progressive interstitial fibrosis and 
impaired renal function. Eventually extensive interstitial 
fibrosis ensues with sclerotic glomeruli and dilated and atro-
phied proximal tubules; all represent end stage kidney dis-
ease. Azotemia can be progressive, eventually resulting in 
frank uremia necessitating dialysis. There is occasionally 
associated hypertension and hyperuricemia with or without 
gout.

b) Early kidney disease is difficult to detect. The urinal-
ysis is normal in early lead nephropathy and the blood urea 
nitrogen and serum creatinine increase only when two-thirds 
of kidney function is lost. Measurement of creatinine clear-
ance can often detect earlier disease as can other methods of 
measurement of glomerular filtration rate. An abnormal Ca-
EDTA mobilization test has been used to differentiate 
between lead-induced and other nephropathies, but this pro-
cedure is not widely accepted. A form of Fanconi syndrome 
with aminoaciduria, glycosuria, and hyperphosphaturia indi-
cating severe injury to the proximal renal tubules is occasion-
ally seen in children.

(V) Reproductive effects.
a) Exposure to lead can have serious effects on reproduc-

tive function in both males and females. In male workers 
exposed to lead there can be a decrease in sexual drive, impo-
tence, decreased ability to produce healthy sperm, and steril-
ity. Malformed sperm (teratospermia), decreased number of 
sperm (hypospermia), and sperm with decreased motility 
(asthenospermia) can occur. Teratospermia has been noted at 
mean blood lead levels of 53 µg/100g and hypospermia and 
asthenospermia at 41 µg/100g. Furthermore, there appears to 
be a dose-response relationship for teratospermia in lead 
exposed workers.

b) Women exposed to lead may experience menstrual 
disturbances including dysmenorrhea, menorrhagia and 
amenorrhea. Following exposure to lead, women have a 
higher frequency of sterility, premature births, spontaneous 
miscarriages, and stillbirths.

c) Germ cells can be affected by lead and cause genetic 
damage in the egg or sperm cells before conception and result 
in failure to implant, miscarriage, stillbirth, or birth defects.

d) Infants of mothers with lead poisoning have a higher 
mortality during the first year and suffer from lowered birth 
weights, slower growth, and nervous system disorders.

e) Lead can pass through the placental barrier and lead 
levels in the mother's blood are comparable to concentrations 
of lead in the umbilical cord at birth. Transplacental passage 
becomes detectable at twelve-fourteen weeks of gestation 
and increases until birth.

f) There is little direct data on damage to the fetus from 
exposure to lead but it is generally assumed that the fetus and 
newborn would be at least as susceptible to neurological 
damage as young children. Blood lead levels of 50-60 
µg/100g in children can cause significant neurobehavioral 
impairments, and there is evidence of hyperactivity at blood 
levels as low as 25 µg/100g. Given the overall body of litera-
ture concerning the adverse health effects of lead in children, 
WISHA feels that the blood lead level in children should be 
maintained below 30 µg/100g with a population mean of 15 
µg/100g. Blood lead levels in the fetus and newborn likewise 
should not exceed 30 µg/100g.

g) Because of lead's ability to pass through the placental 
barrier and also because of the demonstrated adverse effects 
of lead on reproductive function in both males and females as 
well as the risk of genetic damage of lead on both the ovum 
and sperm, WISHA recommends a 30 µg/100g maximum 
permissible blood lead level in both males and females who 
wish to bear children.

(VI) Other toxic effects.
a) Debate and research continue on the effects of lead on 

the human body. Hypertension has frequently been noted in 
occupationally exposed individuals although it is difficult to 
assess whether this is due to lead's adverse effects on the kid-
neys or if some other mechanism is involved.

b) Vascular and electrocardiographic changes have been 
detected but have not been well characterized. Lead is 
thought to impair thyroid function and interfere with the pitu-
itary-adrenal axis, but again these effects have not been well 
defined.
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(iv) Medical evaluation.
(A) The most important principle in evaluating a worker 

for any occupational disease including lead poisoning is a 
high index of suspicion on the part of the examining physi-
cian. As discussed in Section (ii), lead can affect numerous 
organ systems and produce a wide array of signs and symp-
toms, most of which are nonspecific and subtle in nature at 
least in the early stages of disease. Unless serious concern for 
lead toxicity is present, many of the early clues to diagnosis 
may easily be overlooked.

(B) The crucial initial step in the medical evaluation is 
recognizing that a worker's employment can result in expo-
sure to lead. The worker will frequently be able to define 
exposures to lead and lead-containing materials but often will 
not volunteer this information unless specifically asked. In 
other situations the worker may not know of any exposures to 
lead but the suspicion might be raised on the part of the phy-
sician because of the industry or occupation of the worker. 
Potential occupational exposure to lead and its compounds 
occur in at least one twenty occupations, including lead 
smelting, the manufacture of lead storage batteries, the man-
ufacture of lead pigments and products containing pigments, 
solder manufacture, shipbuilding and ship repair, auto manu-
facturing, construction, and painting.

(C) Once the possibility for lead exposure is raised, the 
focus can then be directed toward eliciting information from 
the medical history, physical exam, and finally from labora-
tory data to evaluate the worker for potential lead toxicity.

(D) A complete and detailed work history is important in 
the initial evaluation. A listing of all previous employment 
with information on work processes, exposure to fumes or 
dust, known exposures to lead or other toxic substances, res-
piratory protection used, and previous medical surveillance 
should all be included in the worker's record. Where exposure 
to lead is suspected, information concerning on-the-job per-
sonal hygiene, smoking or eating habits in work areas, laun-
dry procedures, and use of any protective clothing or respira-
tory protection equipment should be noted. A complete work 
history is essential in the medical evaluation of a worker with 
suspected lead toxicity, especially when long-term effects 
such as neurotoxicity and nephrotoxicity are considered.

(E) The medical history is also of fundamental impor-
tance and should include a listing of all past and current med-
ical conditions, current medications including proprietary 
drug intake, previous surgeries and hospitalizations, aller-
gies, smoking history, alcohol consumption, and also nonoc-
cupational lead exposures such as hobbies (hunting, riflery). 
Also known childhood exposures should be elicited. Any pre-
vious history of hematological, neurological, gastrointestinal, 
renal, psychological, gynecological, genetic, or reproductive 
problems should be specifically noted.

(F) A careful and complete review of systems must be 
performed to assess both recognized complaints and subtle or 
slowly acquired symptoms which the worker might not 
appreciate as being significant. The review of symptoms 
should include the following:

General - weight loss, fatigue, decreased 
appetite.

Head, Eyes, Ears, Nose, 
Throat (HEENT)

- headaches, visual disturbance or 
decreased visual acuity, hearing 
deficits or tinnitus, pigmentation 
of the oral mucosa, or metallic 
taste in mouth.

Cardiopulmonary - shortness of breath, cough, chest 
pains, palpitations, or orthopnea.

Gastrointestinal - nausea, vomiting, heartburn, 
abdominal pain, constipation or 
diarrhea.

Neurologic - irritability, insomnia, weakness 
(fatigue), dizziness, loss of 
memory, confusion, hallucina-
tions, incoordination, ataxia, 
decreased strength in hands or 
feet, disturbance in gait, diffi-
culty in climbing stairs, or sei-
zures.

Hematologic - pallor, easy fatigability, abnor-
mal blood loss, melena.

Reproductive (male or 
female and spouse where 
relevant)

- history of infertility, impotence, 
loss of libido, abnormal men-
strual periods, history of miscar-
riages, stillbirths, or children 
with birth defects.

Musculoskeletal - muscle and joint pains.

(G) The physical examination should emphasize the neu-
rological, gastrointestinal, and cardiovascular systems. The 
worker's weight and blood pressure should be recorded and 
the oral mucosa checked for pigmentation characteristic of a 
possible Burtonian or lead line on the gingiva. It should be 
noted, however, that the lead line may not be present even in 
severe lead poisoning if good oral hygiene is practiced.

(H) The presence of pallor on skin examination may 
indicate an anemia, which if severe might also be associated 
with a tachycardia. If an anemia is suspected, an active search 
for blood loss should be undertaken including potential blood 
loss through the gastrointestinal tract.

(I) A complete neurological examination should include 
an adequate mental status evaluation including a search for 
behavioral and psychological disturbances, memory testing, 
evaluation for irritability, insomnia, hallucinations, and men-
tal clouding. Gait and coordination should be examined along 
with close observation for tremor. A detailed evaluation of 
peripheral nerve function including careful sensory and 
motor function testing is warranted. Strength testing particu-
larly of extensor muscle groups of all extremities is of funda-
mental importance.

(J) Cranial nerve evaluation should also be included in 
the routine examination.

(K) The abdominal examination should include ausculta-
tion for bowel sounds and abnormal bruits and palpation for 
organomegaly, masses, and diffuse abdominal tenderness.

(L) Cardiovascular examination should evaluate possi-
ble early signs of congestive heart failure. Pulmonary status 
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should be addressed particularly if respirator protection is 
contemplated.

(M) As part of the medical evaluation, the lead standard 
requires the following laboratory studies.

(I) Blood lead level.
(II) Hemoglobin and hematocrit determinations, red cell 

indices, and examination of the peripheral blood smear to 
evaluate red blood cell morphology.

(III) Blood urea nitrogen.
(IV) Serum creatinine.
(V) Routine urinalysis with microscopic examination.
(VI) A zinc protoporphyrin level.
(N) In addition to the above, the physician is authorized 

to order any further laboratory or other tests which he or she 
deems necessary in accordance with sound medical practice. 
The evaluation must also include pregnancy testing or labora-
tory evaluation of male fertility if requested by the employee.

(O) Additional tests which are probably not warranted on 
a routine basis but may be appropriate when blood lead and 
ZPP levels are equivocal include delta aminolevulinic acid 
and coproporphyrin concentrations in the urine, and dark-
field illumination for detection of basophilic stippling in red 
blood cells.

(P) If an anemia is detected further studies including a 
careful examination of the peripheral smear, reticulocyte 
count, stool for occult blood, serum iron, total iron binding 
capacity, bilirubin, and, if appropriate vitamin B12 and folate 
may be of value in attempting to identify the cause of the ane-
mia.

(Q) If a peripheral neuropathy is suspected, nerve con-
duction studies are warranted both for diagnosis and as a 
basis to monitor any therapy.

(R) If renal disease is questioned, a twenty-four-hour 
urine collection for creatinine clearance, protein, and electro-
lytes may be indicated. Elevated uric acid levels may result 
from lead-induced renal disease and a serum uric acid level 
might be performed.

(S) An electrocardiogram and chest X ray may be 
obtained as deemed appropriate.

(T) Sophisticated and highly specialized testing should 
not be done routinely and where indicated should be under 
the direction of a specialist.

(v) Laboratory evaluation.
(A) The blood level at present remains the single most 

important test to monitor lead exposure and is the test used in 
the medical surveillance program under the lead standard to 
guide employee medical removal. The ZPP has several 
advantages over the blood lead level. Because of its relatively 
recent development and the lack of extensive data concerning 
its interpretation, the ZPP currently remains an ancillary test.

(B) This section will discuss the blood lead level and 
ZPP in detail and will outline their relative advantages and 
disadvantages. Other blood tests currently available to evalu-
ate lead exposure will also be reviewed.

(C) The blood lead level is a good index of current or 
recent lead absorption when there is no anemia present and 
when the worker has not taken any chelating agents. How-
ever, blood lead levels along with urinary lead levels do not 
necessarily indicate the total body burden of lead and are not 
adequate measures of past exposure. One reason for this is 

that lead has a high affinity for bone and up to ninety percent 
of the body's total lead is deposited there. A very important 
component of the total lead body burden is lead in soft tissue 
(liver, kidneys, and brain). This fraction of the lead body bur-
den, the biologically active lead, is not entirely reflected by 
blood lead levels since it is a function of the dynamics of lead 
absorption, distribution, deposition in bone and excretion. 
Following discontinuation of exposure to lead, the excess 
body burden is only slowly mobilized from bone and other 
relatively stable stores and excreted. Consequently, a high 
blood lead level may only represent recent heavy exposure to 
lead without a significant total body excess and likewise a 
low blood lead level does not exclude an elevated total body 
burden of lead.

(D) Also due to its correlation with recent exposures, the 
blood lead level may vary considerably over short time inter-
vals.

(E) To minimize laboratory error and erroneous results 
due to contamination, blood specimens must be carefully col-
lected after thorough cleaning of the skin with appropriate 
methods using lead-free containers and analyzed by a reliable 
laboratory. Under the standard, samples must be analyzed in 
laboratories which are approved by the Center for Disease 
Control (CDC) or which have received satisfactory grades in 
proficiency testing by the CDC in the previous year. Analysis 
is to be made using atomic absorption spectrophotometry 
anodic stripping; voltammetry or any method which meets 
the accuracy requirements set forth by the standard.

(F) The determination of lead in urine is generally con-
sidered a less reliable monitoring technique than analysis of 
whole blood primarily due to individual variability in urinary 
excretion capacity as well as the technical difficulty of 
obtaining accurate twenty-four hour urine collections. In 
addition, workers with renal insufficiency, whether due to 
lead or some other cause, may have decreased lead clearance 
and consequently urine lead levels may underestimate the 
true lead burden. Therefore, urine lead levels should not be 
used as a routine test.

(G) The zinc protoporphyrin test, unlike the blood lead 
determination, measures an adverse metabolic effect of lead 
and as such is a better indicator of lead toxicity than the level 
of blood lead itself. The level of ZPP reflects lead absorption 
over the preceding three to four months, and therefore is a 
better indicator of lead body burden. The ZPP requires more 
time than the blood lead to read significantly elevated levels; 
the return to normal after discontinuing lead exposure is also 
slower. Furthermore, the ZPP test is simpler, faster, and less 
expensive to perform and no contamination is possible. Many 
investigators believe it is the most reliable means of monitor-
ing chronic lead absorption.

(H) Zinc protoporphyrin results from the inhibition of 
the enzyme ferrochelatase which catalyzes the insertion of an 
iron molecule into the protoporphyrin molecule, which then 
becomes heme. If iron is not inserted into the molecule then 
zinc, having a greater affinity for protoporphyrin, takes place 
in the iron, forming ZPP.

(I) An elevation in the level of circulating ZPP may 
occur at blood lead levels as low as 20-30 µg/100g in some 
workers. Once the blood lead level has reached 40 µg/100g 
there is more marked rise in the ZPP value from its normal 
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range of less than 100 µg/100ml. Increases in blood lead lev-
els beyond 40 µg/100g are associated with exponential 
increases in ZPP.

(J) Whereas blood lead levels fluctuate over short time 
spans, ZPP levels remain relatively stable. ZPP is measured 
directly in red blood cells and is present for the cell's entire 
one hundred twenty day lifespan. Therefore, the ZPP level in 
blood reflects the average ZPP production over the previous 
three to four months and consequently the average lead expo-
sure during that time interval.

(K) It is recommended that a hematocrit be determined 
whenever a confirmed ZPP of 50 µg/100ml whole blood is 
obtained to rule out a significant underlying anemia. If the 
ZPP is in excess of 100 µg/100ml and not associated with 
abnormal elevations in blood lead levels, the laboratory 
should be checked to be sure the blood leads were determined 
using atomic absorption spectrophotometry, anodic stripping 
voltammetry or any method which meets the accuracy 
requirements set forth by the standard, by a CDC approved 
laboratory which is experienced in lead level determinations. 
Repeat periodic blood lead studies should be obtained in all 
individuals with elevated ZPP levels to be certain that an 
associated elevated blood lead level has not been missed due 
to transient fluctuations in blood leads.

(L) ZPP has characteristic fluorescence spectrum with a 
peak at 594nm which is detectable with a hematofluorimeter. 
The hematofluorimeter is accurate and portable and can pro-
vide on-site, instantaneous results for workers who can be 
frequently tested via a finger prick.

(M) However, careful attention must be given to calibra-
tion and quality control procedures. Limited data on blood 
lead -ZPP correlations and the ZPP levels which are associ-
ated with the adverse health effects discussed in item (ii) are 
the major limitations of the test. Also it is difficult to correlate 
ZPP levels with environmental exposure and there is some 
variation of response with age and sex. Nevertheless, the ZPP 
promises to be an important diagnostic test for the early 
detection of lead toxicity and its value will increase as more 
data is collected regarding its relationship to other manifesta-
tions of lead poisoning.

(N) Levels of delta-aminolevulinic acid (ALA) in the 
urine are also used as a measure of lead exposure. Increasing 
concentrations of ALA are believed to result from the inhibi-
tion of the enzyme delta-aminolevulinic acid dehydrase 
(ALA-D). Although the test is relatively easy to perform, 
inexpensive, and rapid, the disadvantages include variability 
in results, the necessity to collect a complete twenty-four 
hour urine sample which has a specific gravity greater than 
1.010, and also the fact that ALA decomposes in the presence 
of light.

(O) The pattern of porphyrin excretion in the urine can 
also be helpful in identifying lead intoxication. With lead poi-
soning, the urine concentrations of coproporphyrins I and II, 
porphobilinogen and uroporphyrin I rise. The most important 
increase, however, is that of coproporphyrin III; levels may 
exceed 5,000 µg/1 in the urine in lead poisoned individuals, 
but its correlation with blood lead levels and ZPP are not as 
good as those of ALA. Increases in urinary porphyrins are not 
diagnostic of lead toxicity and may be seen in porphyria, 

some liver diseases, and in patients with high reticulocyte 
counts.

(vi) Summary.
(A) The WISHA standard for inorganic lead places sig-

nificant emphasis on the medical surveillance of all workers 
exposed to levels of inorganic lead above the action level of 
30 µg/ m3 TWA. The physician has a fundamental role in this 
surveillance program, and in the operation of the medical 
removal protection program.

(B) Even with adequate worker education on the adverse 
health effects of lead and appropriate training in work prac-
tices, personal hygiene and other control measures, the physi-
cian has a primary responsibility for evaluating potential lead 
toxicity in the worker. It is only through a careful and detailed 
medical and work history, a complete physical examination 
and appropriate laboratory testing that an accurate assess-
ment can be made. Many of the adverse health effects of lead 
toxicity are either irreversible or only partially reversible and 
therefore early detection of disease is very important.

(C) This document outlines the medical monitoring pro-
gram as defined by the occupational safety and health stan-
dard for inorganic lead. It reviews the adverse health effects 
of lead poisoning and describes the important elements of the 
history and physical examinations as they relate to these 
adverse effects.

(D) It is hoped that this review and discussion will give 
the physician a better understanding of the WISHA standard 
with the ultimate goal of protecting the health and well-being 
of the worker exposed to lead under his or her care.

(d) Appendix D. Recommendations to employers con-
cerning high-risk tasks (nonmandatory).

The department advises employers that the following 
tasks have a high risk for lead overexposure (this list is not 
complete; other tasks also can result in lead over-exposure):

• Any open flame operation involving lead-containing 
solder in a manner producing molten solder, including 
the manufacture or repair of motor vehicle radiators;

• Sanding, cutting or grinding of lead-containing solder;
• Breaking, recycling or manufacture of lead-containing 

batteries;
• Casting objects using lead, brass, or lead-containing 

alloys;
• Where lead-containing coatings or paints are present:

• abrasive blasting
• welding
• cutting
• torch burning
• manual demolition of structures
• manual scraping
• manual sanding
• heat gun applications
• power tool cleaning
• rivet busting
• clean-up activities where dry expendable abrasives 

are used
• abrasive blasting enclosure movement and 

removal;
• Spray-painting with lead-containing paint;
• Using lead-containing mortar;
• Lead burning;
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• Operation or cleaning of shooting facilities where lead 
bullets are used;

• Formulation or processing of lead-containing pigments 
or paints;

• Cutting, burning, or melting of lead-containing materi-
als.

The department recommends that annual blood lead test-
ing be offered to all employees potentially overexposed to 
lead, including those performing the tasks listed above, 
regardless of air lead levels. Research has shown that air lead 
levels often do not accurately predict workers' lead overexpo-
sure. The blood lead testing will provide the most informa-
tion if performed during a period of peak lead exposure.

Employers should be aware that the United States Public 
Health Service has set a goal of eliminating occupational 
exposures which result in whole blood lead levels of 25 µg/dl 
or greater. This goal should guide whether employees' blood 
lead levels indicate lead overexposure.

If blood lead levels are elevated in an employee perform-
ing a task associated with lead overexposure, employers 
should assess the maintenance and effectiveness of exposure 
controls, hygiene facilities, respiratory protection program, 
the employee's work practices and personal hygiene, and the 
employee's respirator use, if any. If a deficiency exists in any 
of these areas, the employer should correct the problem.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07615  Respiratory protection. (1) Gen-
eral. For employees who use respirators required by this sec-
tion, the employer must provide ((respirators that comply)) 
each employee an appropriate respirator that complies with 
the requirements of this subsection. Respirators must be used 
during:

(a) Periods necessary to install or implement feasible 
engineering and work-practice controls;

(b) Work operations for which the employer establishes 
that engineering and work-practice controls are not feasible;

(c) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce expo-
sure to or below the PEL; 

(d) Emergencies.
(2) Respirator program. The employer must develop, 

implement and maintain a respiratory protection program as 
required by chapter 296-842 WAC, Respirators, which cov-
ers each employee required by this chapter to use a respirator.

(3) Respirator selection.
(a) The employer must select and provide to employees 

appropriate respirators as specified in this section and WAC 
296-842-13005 in the respirator rule.

(b) Any employee who cannot use a negative-pressure 
respirator must be given the option of using a positive-pres-
sure respirator, or a supplied-air respirator operated in the 
continuous-flow or pressure-demand mode.

(c) Provide HEPA filters or N-, R-, or P-100 filters for 
powered air-purifying respirators (PAPRs) and negative-
pressure air-purifying respirators.

(d) Provide to employees, for escape, one of the follow-
ing respirator options:

(i) Any self-contained breathing apparatus with a full-
facepiece or hood, operated in the positive-pressure or con-
tinuous-flow mode

OR
(ii) A full-facepiece air-purifying respirator.
(e) Provide a combination HEPA filter (or N-, R-, or P-

100 filter) and organic vapor canister or cartridge with air-
purifying respirators when MDA is in liquid form or used as 
part of a process requiring heat.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-07715  Respiratory protection. (1) Gen-
eral. For employees who use respirators required by WAC 
296-62-077 through 296-62-07747, the employer must pro-
vide each employee an appropriate respirator((s)) that ((com-
ply)) complies with the requirements of this section.  Respi-
rators must be used during:

(a) Periods necessary to install or implement feasible 
engineering and work-practice controls;

(b) Work operations, such as maintenance and repair 
activities, for which engineering and work-practice controls 
are not feasible;

(c) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the permissible exposure lim-
its;

(d) Emergencies;
(e) Work operations in all regulated areas, except for 

construction activities which follow requirements set forth in 
WAC 296-62-07715 (1)(g); 

(f) Work operations whenever employee exposure 
exceeds the permissible exposure limits;

(g) The following construction activities:
(i) Class I asbestos work;
(ii) Class II work where the ACM is not removed in a 

substantially intact state;
(iii) Class II and Class III work which is not performed 

using wet methods, except for removal of ACM from sloped 
roofs when a negative-exposure assessment has been made 
and the ACM is removed in an intact state;

(iv) Class II and Class III asbestos work for which a neg-
ative-exposure assessment has not been conducted;

(v) Class III work when TSI or surfacing ACM or 
PACM is being disturbed; 

(vi) Class IV work performed within regulated areas 
where employees who are performing other work are 
required to wear respirators.

(2) Respirator program.
(a) The employer must develop, implement and maintain 

a respiratory protection program as required by chapter 296-
842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(b) Employers must provide an employee with a tight-fit-
ting, powered, air-purifying respirator (PAPR) instead of a 
negative-pressure respirator selected when an employee 
chooses to use a PAPR and the respirator provides the 
required protection to the employee.
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(c) The employer must inform any employee required to 
wear a respirator under this section that the employee may 
require the employer to provide a tight-fitting, powered, air-
purifying respirator (PAPR) instead of a negative-pressure 
respirator.

(d) No employee must be assigned to tasks requiring the 
use of respirators if, based on their most recent medical 
examination, the examining physician determines that the 
employee will be unable to function normally using a respira-
tor, or that the safety or health of the employee or other 
employees will be impaired by the use of a respirator.  Such 
employees must be assigned to another job or given the 
opportunity to transfer to a different position, the duties of 
which they can perform. If such a transfer position is avail-
able, the position must be with the same employer, in the 
same geographical area, and with the same seniority, status, 
and rate of pay the employee had just prior to such transfer.

(3) Respirator selection. The employer must:
(a) Select and provide to employees appropriate respira-

tors as specified in this section, and in WAC 296-842-13005, 
in the respirator rule.

Make sure filtering facepiece respirators are not selected 
or used for protection against asbestos fibers.

(b) Provide employees with an air-purifying, half-face-
piece respirator, other than a filtering-facepiece respirator, 
that is equipped with a HEPA filter or an N-, R-, or P-100 
series filter whenever the employee performs:

(i) Class II and III asbestos work for which no negative-
exposure assessment is available;

(ii) Class III asbestos work involving disturbances of TSI 
or surfacing ACM or PACM.

(c) Equip any powered air-purifying respirator (PAPR) 
or negative pressure air-purifying respirator with HEPA fil-
ters or N-, R-, or P-100 series filters.

(4) Special respiratory protection requirements.
(a) Unless specifically identified in this subsection, res-

pirator selection for asbestos removal, demolition, and reno-
vation operations shall be in accordance with the selection 
specifications of this section and the general selection 
requirements in WAC 296-842-13005, found in the respirator 
rule. The employer must provide and require to be worn, at 
no cost to the employee, a full facepiece supplied-air respira-
tor operated in the pressure demand mode equipped with 
either an auxiliary positive pressure self-contained breathing 
apparatus or a HEPA filter egress cartridge, to employees 
engaged in the following asbestos operations:

(i) Inside negative pressure enclosures used for removal, 
demolition, and renovation of friable asbestos from walls, 
ceilings, vessels, ventilation ducts, elevator shafts, and other 
structural members, but does not include pipes or piping sys-
tems; or

(ii) Any dry removal of asbestos.
(b) For all Class I work excluded or not specified in (a)(i) 

and (ii) of this subsection, when a negative-exposure assess-
ment is not available, and the exposure assessment indicates 
the exposure level will be at or below 1 f/cc as an 8-hour time 
weighted average, employers must provide employees with 
one of the following respirators:

(i) A tight-fitting, powered, air-purifying respirator 
equipped with high-efficiency filters;

(ii) A full-facepiece supplied-air respirator operated in 
the pressure-demand mode equipped with either HEPA 
egress cartridges; or

(iii) An auxiliary positive-pressure, self-contained 
breathing apparatus.

(c) Whenever the employees are in a regulated area per-
forming Class I asbestos work for which a negative exposure 
assessment is not available, and an exposure assessment indi-
cates that the exposure level will be above 1 f/cc as an 8-hour 
TWA, employers must provide a full facepiece supplied-air 
respirator operated in the pressure-demand mode equipped 
with an auxiliary positive-pressure self-contained breathing 
apparatus.

EXCEPTION: In lieu of the supplied-air respirator required by sub-
section (4) of this section, an employer may provide 
and require to be worn, at no cost to the employee, a 
full facepiece supplied-air respirator operated in the 
continuous flow mode equipped with either an auxil-
iary positive pressure self-contained breathing appa-
ratus or a back-up HEPA filter egress cartridge where 
daily and historical personal monitoring data indicates 
the concentration of asbestos fibers is not reasonably 
expected to exceed 10 f/ cc. The continuous flow res-
pirator shall be operated at a minimum air flow rate of 
six cubic feet per minute at the facepiece using respi-
rable air supplied as required by chapter 296-842 
WAC, Respirators.

(5) Respirator fit testing.
(a) For each employee wearing negative pressure respi-

rators, employers shall perform either quantitative or qualita-
tive face fit tests at the time of initial fitting and at least annu-
ally thereafter. The qualitative fit tests may be used only for 
testing the fit of half-mask respirators where they are permit-
ted to be worn.

(b) Any supplied-air respirator facepiece equipped with 
a back-up HEPA filter egress cartridge shall be quantitatively 
fit tested (see WAC 296-62-07160 through 296-62-07162 
and 296-62-07201 through 296-62-07248).

AMENDATORY SECTION (Amending WSR 06-16-106, 
filed 8/1/06, effective 9/1/06)

WAC 296-62-08015  Respiratory protection. (1) Gen-
eral.  ((The employer shall provide respiratory protection for 
employees during:)) Where respiratory protection is required 
by this section, the employer must provide each employee an 
appropriate respirator that complies with the requirements of 
this chapter.  Respiratory protection is required during:

(a) Periods necessary to install or implement feasible 
engineering and work practice controls;

(b) Work operations, such as maintenance and repair 
activities, for which engineering and work practice controls 
are not feasible;

(c) Work operations for which an employer has imple-
mented all feasible engineering and work practice controls 
and such controls are not sufficient to reduce exposures to or 
below the PEL;

(d) Work operations where employees are exposed 
above the PEL for fewer than thirty days per year, and the 
employer has elected not to implement engineering and work 
practice controls to achieve the PEL; or

(e) Emergencies.
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(2) Respiratory protection program. Where respirator 
use is required by this section, the employer shall institute a 
respiratory protection program in accordance with chapter 
296-842 WAC, Respirators, which covers each employee 
required to use a respirator.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-14533  Cotton dust. (1) Scope and appli-
cation.

(a) This section, in its entirety, applies to the control of 
employee exposure to cotton dust in all workplaces where 
employees engage in yarn manufacturing, engage in slashing 
and weaving operations, or work in waste houses for textile 
operations.

(b) This section does not apply to the handling or pro-
cessing of woven or knitted materials; to maritime operations 
covered by chapters 296-56 and 296-304 WAC; to harvesting 
or ginning of cotton; or to the construction industry.

(c) Only subsection (8) Medical surveillance, subsection 
(11)(b) Medical surveillance, subsection (11)(c) Availability, 
subsection (11)(d) Transfer of records, and Appendices B, C, 
and D of this section apply in all work places where employ-
ees exposed to cotton dust engage in cottonseed processing or 
waste processing operations.

(d) This section applies to yarn manufacturing and slash-
ing and weaving operations exclusively using washed cotton 
(as defined by subsection (14) of this section) only to the 
extent specified by subsection (14) of this section.

(e) This section, in its entirety, applies to the control of 
all employees exposure to the cotton dust generated in the 
preparation of washed cotton from opening until the cotton is 
thoroughly wetted.

(f) This section does not apply to knitting, classing or 
warehousing operations except that employers with these 
operations, if requested by WISHA, shall grant WISHA 
access to their employees and workplaces for exposure mon-
itoring and medical examinations for purposes of a health 
study to be performed by WISHA on a sampling basis.

(2) Definitions applicable to this section:
(a) "Blow down" - the cleaning of equipment and sur-

faces with compressed air.
(b) "Blow off" - the use of compressed air for cleaning of 

short duration and usually for a specific machine or any por-
tion of a machine.

(c) "Cotton dust" - dust present in the air during the han-
dling or processing of cotton, which may contain a mixture of 
many substances including ground-up plant matter, fiber, 
bacteria, fungi, soil, pesticides, noncotton plant matter and 
other contaminants which may have accumulated with the 
cotton during the growing, harvesting and subsequent pro-
cessing or storage periods. Any dust present during the han-
dling and processing of cotton through the weaving or knit-
ting of fabrics, and dust present in other operations or manu-
facturing processes using raw or waste cotton fibers or cotton 
fiber by-products from textile mills are considered cotton 
dust within this definition. Lubricating oil mist associated 
with weaving operations is not considered cotton dust.

(d) "Director" - the director of labor and industries or his 
authorized representative.

(e) "Equivalent instrument" - a cotton dust sampling 
device that meets the vertical elutriator equivalency require-
ments as described in subsection (4)(a)(iii) of this section.

(f) "Lint-free respirable cotton dust" - particles of cotton 
dust of approximately 15 microns or less aerodynamic equiv-
alent diameter.

(g) "Vertical elutriator cotton dust sampler" or "vertical 
elutriator" - a dust sampler which has a particle size cut-off at 
approximately 15 microns aerodynamic equivalent diameter 
when operating at the flow rate of 7.4 ± 0.2 liters per minute.

(h) "Waste processing" - waste recycling (sorting, blend-
ing, cleaning and willowing) and garnetting.

(i) "Yarn manufacturing" - all textile mill operations 
from opening to, but not including, slashing and weaving.

(3) Permissible exposure limits and action levels.
(a) Permissible exposure limits (PEL).
(i) The employer shall assure that no employee who is 

exposed to cotton dust in yarn manufacturing and cotton 
washing operations is exposed to airborne concentrations of 
lint-free respirable cotton dust greater than 200 µg/ m3 mean 
concentration, averaged over an eight-hour period, as mea-
sured by a vertical elutriator or an equivalent instrument.

(ii) The employer shall assure than no employee who is 
exposed to cotton dust in textile mill waste house operations 
or is exposed in yarn manufacturing to dust from "lower 
grade washed cotton" as defined in subsection (14)(e) of this 
section is exposed to airborne concentrations of lint-free 
respirable cotton dust greater than 500 µg/ m3 mean concen-
tration, averaged over an eight-hour period, as measured by a 
vertical elutriator or an equivalent instrument.

(iii) The employer shall assure that no employee who is 
exposed to cotton dust in the textile processes known as 
slashing and weaving is exposed to airborne concentrations 
of lint-free respirable cotton dust greater than 750 µg/ m3

mean concentration, averaged over an eight-hour period, as 
measured by a vertical elutriator or an equivalent instrument.

(b) Action levels.
(i) The action level for yarn manufacturing and cotton 

washing operations is an airborne concentration of lint-free 
respirable cotton dust of 100 µg/ m3 mean concentration, 
averaged over an eight-hour period, as measured by a vertical 
elutriator or an equivalent instrument.

(ii) The action level for waste houses for textile opera-
tions is an airborne concentration of lint-free respirable cot-
ton dust of 250 µg/ m3 mean concentration, averaged over an 
eight-hour period, as measured by a vertical elutriator or an 
equivalent instrument.

(iii) The action level for the textile processes known as 
slashing and weaving is an airborne concentration of lint-free 
respirable cotton dust of 375 µg/ m3 mean concentration, 
averaged over an eight-hour period, as measured by a vertical 
elutriator or an equivalent instrument.

(4) Exposure monitoring and measurement.
(a) General.
(i) For the purposes of this section, employee exposure is 

that exposure which would occur if the employee were not 
using a respirator.
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(ii) The sampling device to be used shall be either the 
vertical elutriator cotton dust sampler or an equivalent instru-
ment.

(iii) If an alternative to the vertical elutriator cotton dust 
sampler is used, the employer shall establish equivalency by 
demonstrating that the alternative sampling devices:

(A) It collects respirable particulates in the same range as 
the vertical elutriator (approximately 15 microns);

(B) Replicate exposure data used to establish equiva-
lency are collected in side-by-side field and laboratory com-
parisons; and

(C) A minimum of 100 samples over the range of 0.5 to 
2 times the permissible exposure limit are collected, and 
ninety percent of these samples have an accuracy range of 
plus or minus twenty-five percent of the vertical elutriator 
reading with a ninety-five percent confidence level as dem-
onstrated by a statistically valid protocol. (An acceptable pro-
tocol for demonstrating equivalency is described in Appendix 
E of this section.)

(iv) WISHA will issue a written opinion stating that an 
instrument is equivalent to a vertical elutriator cotton dust 
sampler if:

(A) A manufacturer or employer requests an opinion in 
writing and supplies the following information:

(I) Sufficient test data to demonstrate that the instrument 
meets the requirements specified in this paragraph and the 
protocol specified in Appendix E of this section;

(II) Any other relevant information about the instrument 
and its testing requested by WISHA; and

(III) A certification by the manufacturer or employer that 
the information supplied is accurate, and

(B) If WISHA finds, based on information submitted 
about the instrument, that the instrument meets the require-
ments for equivalency specified by this subsection.

(b) Initial monitoring. Each employer who has a place of 
employment within the scope of subsections (1)(a), (d) or (e) 
of this section shall conduct monitoring by obtaining mea-
surements which are representative of the exposure of all 
employees to airborne concentrations of lint-free respirable 
cotton dust over an eight-hour period. The sampling program 
shall include at least one determination during each shift for 
each work area.

(c) Periodic monitoring.
(i) If the initial monitoring required by (4)(b) of this sec-

tion or any subsequent monitoring reveals employee expo-
sure to be at or below the permissible exposure limit, the 
employer shall repeat the monitoring for those employees at 
least annually.

(ii) If the initial monitoring required by (4)(b) of this sec-
tion or any subsequent monitoring reveals employee expo-
sure to be above the PEL, the employer shall repeat the mon-
itoring for those employees at least every six months.

(iii) Whenever there has been a production, process, or 
control change which may result in new or additional expo-
sure to cotton dust, or whenever the employer has any other 
reason to suspect an increase in employee exposure, the 
employer shall repeat the monitoring and measurements for 
those employees affected by the change or increase.

(d) Employee notification.

(i) Within fifteen working days after the receipt of mon-
itoring results, the employer shall notify each employee in 
writing of the exposure measurements which represent that 
employee's exposure.

(ii) Whenever the results indicate that the employee's 
exposure exceeds the applicable permissible exposure limit 
specified in subsection (3) of this section, the employer shall 
include in the written notice a statement that the permissible 
exposure limit was exceeded and a description of the correc-
tive action taken to reduce exposure below the permissible 
exposure limit.

(5) Methods of compliance.
(a) Engineering and work practice controls. The 

employer shall institute engineering and work practice con-
trols to reduce and maintain employee exposure to cotton 
dust at or below the permissible exposure limit specified in 
subsection (3) of this section, except to the extent that the 
employer can establish that such controls are not feasible.

(b) Whenever feasible engineering and work practice 
controls are not sufficient to reduce employee exposure to or 
below the permissible exposure limit, the employer shall 
nonetheless institute these controls to immediately reduce 
exposure to the lowest feasible level, and shall supplement 
these controls with the use of respirators which shall comply 
with the provisions of subsection (6) of this section.

(c) Compliance program.
(i) Where the most recent exposure monitoring data indi-

cates that any employee is exposed to cotton dust levels 
greater than the permissible exposure limit, the employer 
shall establish and implement a written program sufficient to 
reduce exposures to or below the permissible exposure limit 
solely by means of engineering controls and work practices 
as required by (a) of this subsection.

(ii) The written program shall include at least the follow-
ing:

(A) A description of each operation or process resulting 
in employee exposure to cotton dust;

(B) Engineering plans and other studies used to deter-
mine the controls for each process;

(C) A report of the technology considered in meeting the 
permissible exposure limit;

(D) Monitoring data obtained in accordance with subsec-
tion (4) of this section;

(E) A detailed schedule for development and implemen-
tation of engineering and work practice controls, including 
exposure levels projected to be achieved by such controls;

(F) Work practice program; and
(G) Other relevant information.
(iii) The employer's schedule as set forth in the compli-

ance program, shall project completion of the implementa-
tion of the compliance program no later than March 27, 1984 
or as soon as possible if monitoring after March 27, 1984 
reveals exposures over the PEL, except as provided in 
(13)(b)(ii)(B) of this section.

(iv) The employer shall complete the steps set forth in 
his program by the dates in the schedule.

(v) Written programs shall be submitted, upon request, to 
the director, and shall be available at the worksite for exami-
nation and copying by the director, and any affected 
employee or their designated representatives.
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(vi) The written programs required under subsection 
(5)(c) of this section shall be revised and updated at least 
every six months to reflect the current status of the program 
and current exposure levels.

(d) Mechanical ventilation. When mechanical ventila-
tion is used to control exposure, measurements which demon-
strate the effectiveness of the system to control exposure, 
such as capture velocity, duct velocity, or static pressure shall 
be made at reasonable intervals.

(6) Use of respirators.
(a) General. For employees who are required to use res-

pirators by this section, the employer must provide ((respira-
tors that comply)) each employee an appropriate respirator 
that complies with the requirements of this section.  Respira-
tors must be used during:

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

(ii) Maintenance and repair activities for which engi-
neering and work-practice controls are not feasible;

(iii) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the permissible exposure lim-
its;

(iv) Work operations specified under subsection (7)(a) of 
this section; 

(v) Periods for which an employee requests a respirator.
(b) Respirator program.
(i) The employer must develop, implement and maintain 

a respiratory protection program as required by chapter 296-
842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(ii) Whenever a physician determines that an employee 
who works in an area in which the cotton-dust concentration 
exceeds the PEL is unable to use a respirator, including a 
powered air-purifying respirator, the employee must be given 
the opportunity to transfer to an available position, or to a 
position that becomes available later, that has a cotton-dust 
concentration at or below the PEL. The employer must 
ensure that such employees retain their current wage rate or 
other benefits as a result of the transfer.

(c) Respirator selection. The employer must:
(i) Select and provide to employees the appropriate res-

pirators by following requirements in this section and WAC 
296-842-13005, found in the respirator rule.

(ii) Provide employees with a powered air-purifying res-
pirator (PAPR) when the employee chooses to use a PAPR 
instead of a negative-pressure air-purifying respirator, and 
the PAPR will provide adequate protection.

(iii) Limit the use of filtering facepiece respirators for 
protection against cotton dust to concentrations less than or 
equal to five times (5x) the PEL.

(iv) Provide high-efficiency particulate air (HEPA) fil-
ters or N-, R-, or P-100 series filters for powered air-purify-
ing respirators (PAPRs) and negative-pressure air-purifying 
respirators when used in cotton dust concentrations greater 
than ten times (10x) the PEL.

(7) Work practices. Each employer shall, regardless of 
the level of employee exposure, immediately establish and 
implement a written program of work practices which shall 

minimize cotton dust exposure. The following shall be 
included where applicable:

(a) Compressed air "blow down" cleaning shall be pro-
hibited, where alternative means are feasible. Where com-
pressed air is used for cleaning, the employees performing 
the "blow down" or "blow off" shall wear suitable respirators. 
Employees whose presence is not required to perform "blow 
down" or "blow off" shall be required to leave the area 
affected by the "blow down" or "blow off" during this clean-
ing operation.

(b) Cleaning of clothing or floors with compressed air 
shall be prohibited.

(c) Floor sweeping shall be performed with a vacuum or 
with methods designed to minimize dispersal of dust.

(d) In areas where employees are exposed to concentra-
tions of cotton dust greater than the permissible exposure 
limit, cotton and cotton waste shall be stacked, sorted, baled, 
dumped, removed or otherwise handled by mechanical 
means, except where the employer can show that it is infeasi-
ble to do so. Where infeasible, the method used for handling 
cotton and cotton waste shall be the method which reduces 
exposure to the lowest level feasible.

(8) Medical surveillance.
(a) General.
(i) Each employer covered by the standard shall institute 

a program of medical surveillance for all employees exposed 
to cotton dust.

(ii) The employer shall assure that all medical examina-
tions and procedures are performed by or under the supervi-
sion of a licensed physician and are provided without cost to 
the employee.

(iii) Persons other than licensed physicians, who admin-
ister the pulmonary function testing required by this section 
shall have completed a NIOSH approved training course in 
spirometry.

(b) Initial examinations. The employer shall provide 
medical surveillance to each employee who is or may be 
exposed to cotton dust. For new employees' this examination 
shall be provided prior to initial assignment. The medical sur-
veillance shall include at least the following:

(i) A medical history;
(ii) The standardized questionnaire contained in WAC 

296-62-14537; and
(iii) A pulmonary function measurement, including a 

determination of forced vital capacity (FVC) and forced expi-
ratory volume in one second (FEV1), the FEV1/ FVC ratio, 
and the percentage that the measured values of FEV1 and 
FVC differ from the predicted values, using the standard 
tables in WAC 296-62-14539. These determinations shall be 
made for each employee before the employee enters the 
workplace on the first day of the work week, preceded by at 
least thirty-five hours of no exposure to cotton dust. The tests 
shall be repeated during the shift, no less than four hours and 
no more than ten hours after the beginning of the work shift; 
and, in any event, no more than one hour after cessation of 
exposure. Such exposure shall be typical of the employee's 
usual workplace exposure.  The predicted FEV1 and FVC for 
blacks shall be multiplied by 0.85 to adjust for ethnic differ-
ences.
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(iv) Based upon the questionnaire results, each employee 
shall be graded according to Schilling's byssinosis classifica-
tion system.

(c) Periodic examinations.
(i) The employer shall provide at least annual medical 

surveillance for all employees exposed to cotton dust above 
the action level in yarn manufacturing, slashing and weaving, 
cotton washing and waste house operations. The employer 
shall provide medical surveillance at least every two years for 
all employees exposed to cotton dust at or below the action 
level, for all employees exposed to cotton dust from washed 
cotton (except from washed cotton defined in subsection 
(9)(c) of this section), and for all employees exposed to cot-
ton dust in cottonseed processing and waste processing oper-
ations. Periodic medical surveillance shall include at least an 
update of the medical history, standardized questionnaire 
(Appendix B-111), Schilling byssinosis grade, and the pul-
monary function measurements in (b)(iii) of this subsection.

(ii) Medical surveillance as required in (c)(i) of this sub-
section shall be provided every six months for all employees 
in the following categories:

(A) An FEV1 of greater than eighty percent of the pre-
dicted value, but with an FEV1 decrement of five percent or 
200 ml. on a first working day;

(B) An FEV1 of less than eighty percent of the predicted 
value; or

(C) Where, in the opinion of the physician, any signifi-
cant change in questionnaire findings, pulmonary function 
results, or other diagnostic tests have occurred.

(iii) An employee whose FEV1 is less than sixty percent 
of the predicted value shall be referred to a physician for a 
detailed pulmonary examination.

(iv) A comparison shall be made between the current 
examination results and those of previous examinations and a 
determination made by the physician as to whether there has 
been a significant change.

(d) Information provided to the physician. The employer 
shall provide the following information to the examining 
physician:

(i) A copy of this regulation and its appendices;
(ii) A description of the affected employee's duties as 

they relate to the employee's exposure;
(iii) The employee's exposure level or anticipated expo-

sure level;
(iv) A description of any personal protective equipment 

used or to be used; and
(v) Information from previous medical examinations of 

the affected employee which is not readily available to the 
examining physician.

(e) Physician's written opinion.
(i) The employer shall obtain and furnish the employee 

with a copy of a written opinion from the examining physi-
cian containing the following:

(A) The results of the medical examination and tests 
including the FEV1, FVC, and FEV1/ FVC ratio;

(B) The physician's opinion as to whether the employee 
has any detected medical conditions which would place the 
employee at increased risk of material impairment of the 
employee's health from exposure to cotton dust;

(C) The physician's recommended limitations upon the 
employee's exposure to cotton dust or upon the employee's 
use of respirators including a determination of whether an 
employee can wear a negative pressure respirator, and where 
the employee cannot, a determination of the employee's abil-
ity to wear a powered air purifying respirator; and

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

(ii) The written opinion obtained by the employer shall 
not reveal specific findings or diagnoses unrelated to occupa-
tional exposure.

(9) Employee education and training.
(a) Training program.
(i) The employer shall ((provide a training program for 

all)) train each employee((s)) exposed to cotton dust in accor-
dance with the requirements of this section and shall assure 
that each employee is informed of the following:

(A) The acute and long term health hazards associated 
with exposure to cotton dust;

(B) The names and descriptions of jobs and processes 
which could result in exposure to cotton dust at or above the 
PEL.

(C) The measures, including work practices required by 
subsection (7) of this section, necessary to protect the 
employee from exposures in excess of the permissible expo-
sure limit;

(D) The purpose, proper use, limitations, and other train-
ing requirements for respiratory protection as required by 
subsection (6) of this section and chapter 296-842 WAC (see 
WAC 296-842-11005, 296-842-16005 and 296-842-19005);

(E) The purpose for and a description of the medical sur-
veillance program required by subsection (8) of this section 
and other information which will aid exposed employees in 
understanding the hazards of cotton dust exposure; and

(F) The contents of this standard and its appendices.
(ii) The training program shall be provided prior to initial 

assignment and shall be repeated annually for each employee 
exposed to cotton dust, when job assignments or work pro-
cesses change and when employee performance indicates a 
need for retraining.

(b) Access to training materials.
(i) Each employer shall post a copy of this section with 

its appendices in a public location at the workplace, and shall, 
upon request, make copies available to employees.

(ii) The employer shall provide all materials relating to 
the employee training and information program to the direc-
tor upon request.

(10) Signs. The employer shall post the following warn-
ing sign in each work area where the permissible exposure 
limit for cotton dust is exceeded:

WARNING
COTTON DUST WORK AREA

MAY CAUSE ACUTE OR DELAYED LUNG INJURY
(BYSSINOSIS)

RESPIRATORS REQUIRED IN THIS AREA

(11) Recordkeeping.
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(a) Exposure measurements.
(i) The employer shall establish and maintain an accurate 

record of all measurements required by subsection (4) of this 
section.

(ii) The record shall include:
(A) A log containing the items listed in WAC 296-62-

14535 (4)(a), and the dates, number, duration, and results of 
each of the samples taken, including a description of the pro-
cedure used to determine representative employee exposures;

(B) The type of protective devices worn, if any, and 
length of time worn; and

(C) The names, Social Security number, job classifica-
tions, and exposure levels of employees whose exposure the 
measurement is intended to represent.

(iii) The employer shall maintain this record for at least 
twenty years.

(b) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

medical record for each employee subject to medical surveil-
lance required by subsection (8) of this section.

(ii) The record shall include:
(A) The name and Social Security number and descrip-

tion of the duties of the employee;
(B) A copy of the medical examination results including 

the medical history, questionnaire response, results of all 
tests, and the physician's recommendation;

(C) A copy of the physician's written opinion;
(D) Any employee medical complaints related to expo-

sure to cotton dust;
(E) A copy of this standard and its appendices, except 

that the employer may keep one copy of the standard and the 
appendices for all employees, provided that he references the 
standard and appendices in the medical surveillance record of 
each employee; and

(F) A copy of the information provided to the physician 
as required by subsection (8)(d) of this section.

(iii) The employer shall maintain this record for at least 
twenty years.

(c) Availability.
(i) The employer shall make all records required to be 

maintained by subsection (11) of this section available to the 
director for examination and copying.

(ii) Employee exposure measurement records and 
employee medical records required by this subsection shall 
be provided upon request to employees, designated represen-
tatives, and the assistant director in accordance with chapter 
296-802 WAC.

(d) Transfer of records.
(i) Whenever the employer ceases to do business, the 

successor employer shall receive and retain all records 
required to be maintained by subsection (11) of this section.

(ii) Whenever the employer ceases to do business, and 
there is no successor employer to receive and retain the 
records for the prescribed period, these records shall be trans-
mitted to the director.

(iii) At the expiration of the retention period for the 
records required to be maintained by this section, the 
employer shall notify the director at least three months prior 
to the disposal of such records and shall transmit those 
records to the director if he requests them within that period.

(iv) The employer shall also comply with any additional 
requirements involving transfer of records set forth in chapter 
296-802 WAC.

(12) Observation of monitoring.
(a) The employer shall provide affected employees or 

their designated representatives an opportunity to observe 
any measuring or monitoring of employee exposure to cotton 
dust conducted pursuant to subsection (4) of this section.

(b) Whenever observation of the measuring or monitor-
ing of employee exposure to cotton dust requires entry into an 
area where the use of personal protective equipment is 
required, the employer shall provide the observer with and 
assure the use of such equipment and shall require the 
observer to comply with all other applicable safety and health 
procedures.

(c) Without interfering with the measurement, observers 
shall be entitled to:

(i) An explanation of the measurement procedures;
(ii) An opportunity to observe all steps related to the 

measurement of airborne concentrations of cotton dust per-
formed at the place of exposure; and

(iii) An opportunity to record the results obtained.
(13) Washed cotton.
(a) Exemptions. Cotton, after it has been washed by the 

processes described in this section is exempt from all or parts 
of this section as specified if the requirements of this section 
are met.

(b) Initial requirements.
(i) In order for an employer to qualify as exempt or par-

tially exempt from this standard for operations using washed 
cotton, the employer must demonstrate that the cotton was 
washed in a facility which is open to inspection by the direc-
tor and the employer must provide sufficient accurate docu-
mentary evidence to demonstrate that the washing methods 
utilized meet the requirements of this section.

(ii) An employer who handles or processes cotton which 
has been washed in a facility not under the employer's control 
and claims an exemption or partial exemption under this 
paragraph, must obtain from the cotton washer and make 
available at the worksite, to the director, or his designated 
representative, to any affected employee, or to their desig-
nated representative the following:

(A) A certification by the washer of the cotton of the 
grade of cotton, the type of washing process, and that the 
batch meets the requirements of this section:

(B) Sufficient accurate documentation by the washer of 
the cotton grades and washing process; and

(C) An authorization by the washer that the director may 
inspect the washer's washing facilities and documentation of 
the process.

(c) Medical and dyed cotton. Medical grade (USP) cot-
ton, cotton that has been scoured, bleached and dyed, and 
mercerized yarn shall be exempt from all provisions of this 
standard.

(d) Higher grade washed cotton. The handling or pro-
cessing of cotton classed as "low middling light spotted or 
better" (color grade 52 or better and leaf grade code 5 or bet-
ter according to the 1993 USDA classification system) shall 
be exempt from all provisions of the standard except require-
ments of subsection (8) of this section, medical surveillance; 
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subsection (11)(b) through (d) of this section, recordkeeping-
medical records, and Appendices B, C, and D of this section, 
if they have been washed on one of the following systems:

(i) On a continuous batt system or a rayon rinse system 
including the following conditions:

(A) With water;
(B) At a temperature of no less than 60°C;
(C) With a water-to-fiber ratio of no less than 40:1; and
(D) With the bacterial levels in the wash water controlled 

to limit bacterial contamination of the cotton.
(ii) On a batch kier washing system including the follow-

ing conditions:
(A) With water;
(B) With cotton fiber mechanically opened and thor-

oughly prewetted before forming the cake;
(C) For low-temperature processing, at a temperature of 

no less than 60°C with a water-to-fiber ratio of no less than 
40:1; or, for high-temperature processing, at a temperature of 
no less than 93°C with a water-to-fiber ratio of no less than 
15:1;

(D) With a minimum of one wash cycle followed by two 
rinse cycles for each batch, using fresh water in each cycle; 
and

(E) With bacterial levels in the wash water controlled to 
limit bacterial contamination of the cotton.

(e) Lower grade washed cotton. The handling and pro-
cessing of cotton of grades lower than "low middling light 
spotted," that has been washed as specified in (d) of this sub-
section and has also been bleached, shall be exempt from all 
provisions of the standard except the requirements of subsec-
tion (3)(a) Permissible exposure limits, subsection (4) Expo-
sure monitoring and measurement, subsection (8) Medical 
surveillance, subsection (11) Recordkeeping, and Appendi-
ces B, C and D of this section.

(f) Mixed grades of washed cotton. If more than one 
grade of washed cotton is being handled or processed 
together, the requirements of the grade with the most strin-
gent exposure limit, medical and monitoring requirements 
shall be followed.

(14) Appendices.
(a) Appendix B (B-I, B-II and B-III), WAC 296-62-

14537, Appendix C, WAC 296-62-14539 and Appendix D, 
WAC 296-62-14541 are incorporated as part of this chapter 
and the contents of these appendices are mandatory.

(b) Appendix A of this chapter, WAC 296-62-14535 
contains information which is not intended to create any 
additional obligations not otherwise imposed or to detract 
from any existing obligations.

(c) Appendix E of this chapter is a protocol which may 
be followed in the validation of alternative measuring devices 
as equivalent to the vertical elutriator cotton dust sampler. 
Other protocols may be used if it is demonstrated that they 
are statistically valid, meet the requirements in subsection 
(4)(a)(iii) of this section, and are appropriate for demonstrat-
ing equivalency.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-62-20011  Respiratory protection. (1) Gen-
eral.

For employees who use respirators required by this sec-
tion, the employer must provide each employee with an 
appropriate respirator((s)) that ((comply)) complies with the 
requirements of this section. Compliance with the permissi-
ble exposure limit may not be achieved by the use of respira-
tors except during:

(a) Periods necessary to install or implement feasible 
engineering and work-practice controls;

(b) Work operations, such as maintenance and repair 
activity, for which engineering and work-practice controls 
are technologically not feasible;

(c) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the permissible exposure 
limit;

(d) Emergencies.
(2) Respirator program. The employer must develop, 

implement and maintain a respiratory protection program as 
required by chapter 296-842 WAC, Respirators, which cov-
ers each employee required to use a respirator.

(3) Respirator selection. The employer must select and 
provide to employees appropriate respirators as specified in 
this section and WAC 296-842-13005, found in the respirator 
rule.

Although filtering facepiece respirators may be used for 
protection from coke oven particulate emissions, these respi-
rators are not appropriate for use against gas or vapor con-
taminants that present an exposure hazard.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-155-17317  Respiratory protection. (1) 
General. For employees who use respirators required by this 
section, the employer must provide ((respirators that com-
ply)) each employee with an appropriate respirator that com-
plies with the requirements of this section. Respirators must 
be used during:

(a) Periods necessary to install or implement feasible 
engineering and work-practice controls.

(b) Work operations, such as maintenance and repair 
activities and spray application processes, for which engi-
neering and work-practice controls are not feasible.

(c) Work operations for which feasible engineering and 
work-practice controls are not yet sufficient to reduce 
employee exposure to or below the PELs.

(d) Emergencies.
(2) Respirator program. The employer must develop, 

implement and maintain a respiratory protection program as 
required by chapter 296-842 WAC, Respirators, which cov-
ers each employee required by this chapter to use a respirator.

(3) Respirator selection.
(a) The employer must select and provide to employees 

appropriate respirators as specified in this section and WAC 
296-842-13005 in the respirator rule.
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(b) An employee who cannot use a negative-pressure 
respirator must be given the option of using a positive-pres-
sure respirator, or a supplied-air respirator operated in the 
continuous-flow or pressure-demand mode.

(c) Provide HEPA filters or N-, R-, or P-100 filters for 
powered air-purifying respirators (PAPRs) and negative-
pressure air-purifying respirators.

(d) Provide to employees, for escape, one of the follow-
ing respirator options:

(i) Any self-contained breathing apparatus with a full 
facepiece or hood, operated in the positive-pressure or con-
tinuous-flow mode

OR
(ii) A full facepiece air-purifying respirator.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-155-174  Cadmium. (1) Scope. This stan-
dard applies to all occupational exposures to cadmium and 
cadmium compounds, in all forms, in all construction work 
where an employee may potentially be exposed to cadmium. 
Construction work is defined as work involving construction, 
alteration, and/or repair, including but not limited to the fol-
lowing:

(a) Wrecking, demolition, or salvage of structures where 
cadmium or materials containing cadmium are present;

(b) Use of cadmium containing-paints and cutting, braz-
ing, burning, grinding, or welding on surfaces that were 
painted with cadmium-containing paints;

(c) Construction, alteration, repair, maintenance, or ren-
ovation of structures, substrates, or portions thereof, that con-
tain cadmium, or materials containing cadmium;

(d) Cadmium welding; cutting and welding cadmium-
plated steel; brazing or welding with cadmium alloys;

(e) Installation of products containing cadmium;
(f) Electrical grounding with cadmium-welding, or elec-

trical work using cadmium-coated conduit;
(g) Maintaining or retrofitting cadmium-coated equip-

ment;
(h) Cadmium contamination/ emergency cleanup; and
(i) Transportation, disposal, storage, or containment of 

cadmium or materials containing cadmium on the site or 
location at which construction activities are performed.

(2) Definitions.
(a) Action level (AL) is defined as an airborne concen-

tration of cadmium of 2.5 micrograms per cubic meter of air 
(2.5 µg/m3), calculated as an 8-hour time-weighted average 
(TWA).

(b) Authorized person means any person authorized by 
the employer and required by work duties to be present in 
regulated areas or any person authorized by WISHA or regu-
lations issued under it to be in regulated areas.

(c) Competent person, in accordance with WAC 296-
155-012(4), means a person designated by the employer to 
act on the employer's behalf who is capable of identifying 
existing and potential cadmium hazards in the workplace and 
the proper methods to control them in order to protect work-
ers, and has the authority necessary to take prompt corrective 
measures to eliminate or control such hazards. The duties of 

a competent person include at least the following:  Determin-
ing prior to the performance of work whether cadmium is 
present in the workplace; establishing, where necessary, reg-
ulated areas and assuring that access to and from those areas 
is limited to authorized employees; assuring the adequacy of 
any employee exposure monitoring required by this standard; 
assuring that all employees exposed to air cadmium levels 
above the PEL wear appropriate personal protective equip-
ment and are trained in the use of appropriate methods of 
exposure control; assuring that proper hygiene facilities are 
provided and that workers are trained to use those facilities; 
and assuring that the engineering controls required by this 
standard are implemented, maintained in proper operating 
condition, and functioning properly.

(d) Director means the director of the department of 
labor and industries or authorized representative.

(e) Employee exposure and similar language referring to 
the air cadmium level to which an employee is exposed 
means the exposure to airborne cadmium that would occur if 
the employee were not using respiratory protective equip-
ment.

(f) Final medical determination is the written medical 
opinion of the employee's health status by the examining 
physician under subsection (12)(c) through (l) of this section 
or, if multiple physician review under subsection (12)(m) of 
this section or the alternative physician determination under 
subsection (12)(n) of this section is invoked, it is the final, 
written medical finding, recommendation or determination 
that emerges from that process.

(g) High-efficiency particulate air (HEPA) filter means a 
filter capable of trapping and retaining at least 99.97 percent 
of mono-dispersed particles of 0.3 micrometers in diameter.

(h) Regulated area means an area demarcated by the 
employer where an employee's exposure to airborne concen-
trations of cadmium exceeds, or can reasonably be expected 
to exceed the permissible exposure limit (PEL).

(i) This section means this cadmium standard.
(3) Permissible exposure limit (PEL). The employer 

shall assure that no employee is exposed to an airborne con-
centration of cadmium in excess of five micrograms per 
cubic meter of air (5 µg/m3), calculated as an 8-hour time-
weighted average exposure (TWA).

(4) Exposure monitoring
(a) General.
(i) Prior to the performance of any construction work 

where employees may be potentially exposed to cadmium, 
the employer shall establish the applicability of this standard 
by determining whether cadmium is present in the workplace 
and whether there is the possibility that employee exposures 
will be at or above the action level. The employer shall desig-
nate a competent person who shall make this determination. 
Investigation and material testing techniques shall be used, as 
appropriate, in the determination. Investigation shall include 
a review of relevant plans, past reports, material safety data 
sheets, and other available records, and consultations with the 
property owner and discussions with appropriate individuals 
and agencies.

(ii) Where cadmium has been determined to be present in 
the workplace, and it has been determined that there is a pos-
sibility the employee's exposure will be at or above the action 
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level, the competent person shall identify employees poten-
tially exposed to cadmium at or above the action level.

(iii) Determinations of employee exposure shall be made 
from breathing-zone air samples that reflect the monitored 
employee's regular, daily 8-hour TWA exposure to cadmium.

(iv) Eight-hour TWA exposures shall be determined for 
each employee on the basis of one or more personal breath-
ing-zone air samples reflecting full shift exposure on each 
shift, for each job classification, in each work area. Where 
several employees perform the same job tasks, in the same 
job classification, on the same shift, in the same work area, 
and the length, duration, and level of cadmium exposures are 
similar, an employer may sample a representative fraction of 
the employees instead of all employees in order to meet this 
requirement. In representative sampling, the employer shall 
sample the employee(s) expected to have the highest cad-
mium exposures.

(b) Specific.
(i) Initial monitoring. Except as provided for in (b)(iii) of 

this subsection, where a determination conducted under (a)(i) 
of this subsection shows the possibility of employee exposure 
to cadmium at or above the action level, the employer shall 
conduct exposure monitoring as soon as practicable that is 
representative of the exposure for each employee in the work-
place who is or may be exposed to cadmium at or above the 
action level.

(ii) In addition, if the employee periodically performs 
tasks that may expose the employee to a higher concentration 
of airborne cadmium, the employee shall be monitored while 
performing those tasks.

(iii) Where the employer has objective data, as defined in 
subsection (14)(b) of this section, demonstrating that 
employee exposure to cadmium will not exceed airborne con-
centrations at or above the action level under the expected 
conditions of processing, use, or handling, the employer may 
rely upon such data instead of implementing initial monitor-
ing.

(iv) Where a determination conducted under (a) or (b) of 
this subsection is made that a potentially exposed employee 
is not exposed to airborne concentrations of cadmium at or 
above the action level, the employer shall make a written 
record of such determination. The record shall include at least 
the monitoring data developed under (b)(i) through (iii) of 
this subsection, where applicable, and shall also include the 
date of determination, and the name and Social Security num-
ber of each employee.

(c) Monitoring frequency (periodic monitoring).
(i) If the initial monitoring or periodic monitoring 

reveals employee exposures to be at or above the action level, 
the employer shall monitor at a frequency and pattern needed 
to assure that the monitoring results reflect with reasonable 
accuracy the employee's typical exposure levels, given the 
variability in the tasks performed, work practices, and envi-
ronmental conditions on the job site, and to assure the ade-
quacy of respiratory selection and the effectiveness of engi-
neering and work practice controls.

(ii) If the initial monitoring or the periodic monitoring 
indicates that employee exposures are below the action level 
and that result is confirmed by the results of another monitor-
ing taken at least seven days later, the employer may discon-

tinue the monitoring for those employees whose exposures 
are represented by such monitoring.

(d) Additional monitoring. The employer also shall insti-
tute the exposure monitoring required under (b)(i) and (c) of 
this subsection whenever there has been a change in the raw 
materials, equipment, personnel, work practices, or finished 
products that may result in additional employees being 
exposed to cadmium at or above the action level or in 
employees already exposed to cadmium at or above the 
action level being exposed above the PEL, or whenever the 
employer or competent person has any reason to suspect that 
any other change might result in such further exposure.

(e) Employee notification of monitoring results.
(i) No later than five working days after the receipt of the 

results of any monitoring performed under this section, the 
employer shall notify each affected employee individually in 
writing of the results. In addition, within the same time 
period, the employer shall post the results of the exposure 
monitoring in an appropriate location that is accessible to all 
affected employees.

(ii) Wherever monitoring results indicate that employee 
exposure exceeds the PEL, the employer shall include in the 
written notice a statement that the PEL has been exceeded 
and a description of the corrective action being taken by the 
employer to reduce employee exposure to or below the PEL.

(f) Accuracy of measurement. The employer shall use a 
method of monitoring and analysis that has an accuracy of 
not less than plus or minus 25 percent (± 25%), with a confi-
dence level of 95 percent, for airborne concentrations of cad-
mium at or above the action level and the permissible expo-
sure limit.

(5) Regulated areas.
(a) Establishment. The employer shall establish a regu-

lated area wherever an employee's exposure to airborne con-
centrations of cadmium is, or can reasonably be expected to 
be in excess of the permissible exposure limit (PEL).

(b) Demarcation. Regulated areas shall be demarcated 
from the rest of the workplace in any manner that adequately 
establishes and alerts employees of the boundaries of the reg-
ulated area, including employees who are or may be inciden-
tally in the regulated areas, and that protects persons outside 
the area from exposure to airborne concentrations of cad-
mium in excess of the PEL.

(c) Access. Access to regulated areas shall be limited to 
authorized persons.

(d) Provision of respirators. Each person entering a reg-
ulated area shall be supplied with and required to use a respi-
rator, selected in accordance with subsection (7)(b) of this 
section.

(e) Prohibited activities. The employer shall assure that 
employees do not eat, drink, smoke, chew tobacco or gum, or 
apply cosmetics in regulated areas, or carry the products 
associated with any of these activities into regulated areas or 
store such products in those areas.

(6) Methods of compliance.
(a) Compliance hierarchy.
(i) Except as specified in (a)(ii) of this subsection, the 

employer shall implement engineering and work practice 
controls to reduce and maintain employee exposure to cad-
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mium at or below the PEL, except to the extent that the 
employer can demonstrate that such controls are not feasible.

(ii) The requirement to implement engineering controls 
to achieve the PEL does not apply where the employer dem-
onstrates the following:

(A) The employee is only intermittently exposed; and
(B) The employee is not exposed above the PEL on 

thirty or more days per year (twelve consecutive months).
(iii) Wherever engineering and work practice controls 

are not sufficient to reduce employee exposure to or below 
the PEL, the employer nonetheless shall implement such con-
trols to reduce exposures to the lowest levels achievable. The 
employer shall supplement such controls with respiratory 
protection that complies with the requirements of subsection 
(7) of this section and the PEL.

(iv) The employer shall not use employee rotation as a 
method of compliance.

(b) Specific operations.
(i) Abrasive blasting. Abrasive blasting on cadmium or 

cadmium-containing materials shall be conducted in a man-
ner that will provide adequate protection.

(ii) Heating cadmium and cadmium-containing materi-
als. Welding, cutting, and other forms of heating of cadmium 
or cadmium-containing materials shall be conducted in 
accordance with the requirements of WAC 296-155-415 and 
296-155-420, where applicable.

(c) Prohibitions.
(i) High speed abrasive disc saws and similar abrasive 

power equipment shall not be used for work on cadmium or 
cadmium-containing materials unless they are equipped with 
appropriate engineering controls to minimize emissions, if 
the exposure levels are above the PEL.

(ii) Materials containing cadmium shall not be applied 
by spray methods, if exposures are above the PEL, unless 
employees are protected with supplied-air respirators with 
full facepiece, hood, helmet, suit, operated in positive pres-
sure mode and measures are instituted to limit overspray and 
prevent contamination of adjacent areas.

(d) Mechanical ventilation.
(i) When ventilation is used to control exposure, mea-

surements that demonstrate the effectiveness of the system in 
controlling exposure, such as capture velocity, duct velocity, 
or static pressure shall be made as necessary to maintain its 
effectiveness.

(ii) Measurements of the system's effectiveness in con-
trolling exposure shall be made as necessary within five 
working days of any change in production, process, or con-
trol that might result in a significant increase in employee 
exposure to cadmium.

(iii) Recirculation of air. If air from exhaust ventilation is 
recirculated into the workplace, the system shall have a high 
efficiency filter and be monitored to assure effectiveness.

(iv) Procedures shall be developed and implemented to 
minimize employee exposure to cadmium when maintenance 
of ventilation systems and changing of filters is being con-
ducted.

(e) Compliance program.
(i) Where employee exposure to cadmium exceeds the 

PEL and the employer is required under (a) of this subsection 
to implement controls to comply with the PEL, prior to the 

commencement of the job the employer shall establish and 
implement a written compliance program to reduce employee 
exposure to or below the PEL. To the extent that engineering 
and work practice controls cannot reduce exposures to or 
below the PEL, the employer shall include in the written 
compliance program the use of appropriate respiratory pro-
tection to achieve compliance with the PEL.

(ii) Written compliance programs shall be reviewed and 
updated as often and as promptly as necessary to reflect sig-
nificant changes in the employer's compliance status or sig-
nificant changes in the lowest air cadmium level that is tech-
nologically feasible.

(iii) A competent person shall review the comprehensive 
compliance program initially and after each change.

(iv) Written compliance programs shall be provided 
upon request for examination and copying to the director, or 
authorized representatives, affected employees, and desig-
nated employee representatives.

(7) Respirator protection.
(a) General. For employees who use respirators required 

by this section, the employer must provide ((respirators that 
comply)) each employee with an appropriate respirator that 
complies with the requirements of this section. Respirators 
must be used during:

(i) Periods necessary to install or implement feasible 
engineering and work-practice controls when employee 
exposures exceed the PEL.

(ii) Maintenance and repair activities, and brief or inter-
mittent operations, for which employee exposures exceed the 
PEL and engineering and work-practice controls are not fea-
sible or are not required.

(iii) Work operations in regulated areas specified in sub-
section (5) of this section.

(iv) Work operations for which the employer has imple-
mented all feasible engineering and work-practice controls, 
and such controls are not sufficient to reduce exposures to or 
below the PEL.

(v) Emergencies.
(vi) Work operations for which an employee, who is 

exposed to cadmium at or above the action level, requests a 
respirator.

(vii) Work operations for which engineering controls are 
not required under (a)(ii) of this subsection to reduce 
employee exposures that exceed the PEL.

(b) Respirator program. 
(i) The employer must develop, implement, and maintain 

a respiratory protection program as required by chapter 296-
842 WAC, except WAC 296-842-14005, which covers each 
employee required by this chapter to use a respirator.

(ii) If an employee has breathing difficulty during fit 
testing or respirator use, the employer must provide the 
employee with a medical examination as required by subsec-
tion (12)(f)(ii) of this section to determine if the employee 
can use a respirator while performing the required duties.

(iii) No employees must use a respirator when, based on 
their recent medical examination, the examining physician 
determines that the employee will be unable to continue to 
function normally while using a respirator. If the physician 
determines the employee must be limited in, or removed 
from, their current job because of the employee's inability to 
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use a respirator, the job limitation or removal must be con-
ducted as required by (k) and (l) of this subsection.

(c) Respirator selection. The employer must:
(i) Select and provide the appropriate respirator as spec-

ified in this section and WAC 296-842-13005 in the respira-
tor rule.

• Provide employees with full facepiece respirators when 
they experience eye irritation.

• Make sure high-efficiency particulate air (HEPA) fil-
ters or N-, R-, or P-100 series filters are provided for powered 
air-purifying respirators (PAPRs) and negative-pressure air-
purifying respirators.

(ii) The employer shall provide a powered, air-purifying 
respirator (PAPR) instead of a negative-pressure respirator 
when an employee entitled to a respirator chooses to use this 
type of respirator and such a respirator will provide adequate 
protection to the employee.

(8) Emergency situations. The employer shall develop 
and implement a written plan for dealing with emergency sit-
uations involving substantial releases of airborne cadmium. 
The plan shall include provisions for the use of appropriate 
respirators and personal protective equipment. In addition, 
employees not essential to correcting the emergency situation 
shall be restricted from the area and normal operations halted 
in that area until the emergency is abated.

(9) Protective work clothing and equipment
(a) Provision and use. If an employee is exposed to air-

borne cadmium above the PEL or where skin or eye irritation 
is associated with cadmium exposure at any level, the 
employer shall provide at no cost to the employee, and assure 
that the employee uses, appropriate protective work clothing 
and equipment that prevents contamination of the employee 
and the employee's garments. Protective work clothing and 
equipment includes, but is not limited to:

(i) Coveralls or similar full-body work clothing;
(ii) Gloves, head coverings, and boots or foot coverings; 

and
(iii) Face shields, vented goggles, or other appropriate 

protective equipment that complies with WAC 296-155-215.
(b) Removal and storage.
(i) The employer shall assure that employees remove all 

protective clothing and equipment contaminated with cad-
mium at the completion of the work shift and do so only in 
change rooms provided in accordance with subsection (10)(a) 
of this section.

(ii) The employer shall assure that no employee takes 
cadmium-contaminated protective clothing or equipment 
from the workplace, except for employees authorized to do so 
for purposes of laundering, cleaning, maintaining, or dispos-
ing of cadmium-contaminated protective clothing and equip-
ment at an appropriate location or facility away from the 
workplace.

(iii) The employer shall assure that contaminated protec-
tive clothing and equipment, when removed for laundering, 
cleaning, maintenance, or disposal, is placed and stored in 
sealed, impermeable bags or other closed, impermeable con-
tainers that are designed to prevent dispersion of cadmium 
dust.

(iv) The employer shall assure that containers of contam-
inated protective clothing and equipment that are to be taken 

out of the change rooms or the workplace for laundering, 
cleaning, maintenance or disposal shall bear labels in accor-
dance with subsection (13)(c) of this section.

(c) Cleaning, replacement, and disposal.
(i) The employer shall provide the protective clothing 

and equipment required by (a) of this subsection in a clean 
and dry condition as often as necessary to maintain its effec-
tiveness, but in any event at least weekly. The employer is 
responsible for cleaning and laundering the protective cloth-
ing and equipment required by this subsection to maintain its 
effectiveness and is also responsible for disposing of such 
clothing and equipment.

(ii) The employer also is responsible for repairing or 
replacing required protective clothing and equipment as 
needed to maintain its effectiveness. When rips or tears are 
detected while an employee is working they shall be immedi-
ately mended, or the worksuit shall be immediately replaced.

(iii) The employer shall prohibit the removal of cadmium 
from protective clothing and equipment by blowing, shaking, 
or any other means that disperses cadmium into the air.

(iv) The employer shall assure that any laundering of 
contaminated clothing or cleaning of contaminated equip-
ment in the workplace is done in a manner that prevents the 
release of airborne cadmium in excess of the permissible 
exposure limit prescribed in subsection (3) of this section.

(v) The employer shall inform any person who launders 
or cleans protective clothing or equipment contaminated with 
cadmium of the potentially harmful effects of exposure to 
cadmium, and that the clothing and equipment should be 
laundered or cleaned in a manner to effectively prevent the 
release of airborne cadmium in excess of the PEL.

(10) Hygiene areas and practices.
(a) General. For employees whose airborne exposure to 

cadmium is above the PEL, the employer shall provide clean 
change rooms, handwashing facilities, showers, and lunch-
room facilities that comply with WAC 296-155-140.

(b) Change rooms. The employer shall assure that 
change rooms are equipped with separate storage facilities 
for street clothes and for protective clothing and equipment, 
which are designed to prevent dispersion of cadmium and 
contamination of the employee's street clothes.

(c) Showers and handwashing facilities.
(i) The employer shall assure that employees whose air-

borne exposure to cadmium is above the PEL shower during 
the end of the work shift.

(ii) The employer shall assure that employees who are 
exposed to cadmium above the PEL wash their hands and 
faces prior to eating, drinking, smoking, chewing tobacco or 
gum, or applying cosmetics.

(d) Lunchroom facilities.
(i) The employer shall assure that the lunchroom facili-

ties are readily accessible to employees, that tables for eating 
are maintained free of cadmium, and that no employee in a 
lunchroom facility is exposed at any time to cadmium at or 
above a concentration of 2.5 µg/m3.

(ii) The employer shall assure that employees do not 
enter lunchroom facilities with protective work clothing or 
equipment unless surface cadmium has been removed from 
the clothing and equipment by HEPA vacuuming or some 
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other method that removes cadmium dust without dispersing 
it.

(11) Housekeeping.
(a) All surfaces shall be maintained as free as practicable 

of accumulations of cadmium.
(b) All spills and sudden releases of material containing 

cadmium shall be cleaned up as soon as possible.
(c) Surfaces contaminated with cadmium shall, wherever 

possible, be cleaned by vacuuming or other methods that 
minimize the likelihood of cadmium becoming airborne.

(d) HEPA-filtered vacuuming equipment or equally 
effective filtration methods shall be used for vacuuming. The 
equipment shall be used and emptied in a manner that mini-
mizes the reentry of cadmium into the workplace.

(e) Shoveling, dry or wet sweeping, and brushing may be 
used only where vacuuming or other methods that minimize 
the likelihood of cadmium becoming airborne have been tried 
and found not to be effective.

(f) Compressed air shall not be used to remove cadmium 
from any surface unless the compressed air is used in con-
junction with a ventilation system designed to capture the 
dust cloud created by the compressed air.

(g) Waste, scrap, debris, bags, containers, personal pro-
tective equipment, and clothing contaminated with cadmium 
and consigned for disposal shall be collected and disposed of 
in sealed impermeable bags or other closed, impermeable 
containers. These bags and containers shall be labeled in 
accordance with subsection (13)(b) of this section.

(12) Medical surveillance.
(a) General.
(i) Scope.
(A) Currently exposed—The employer shall institute a 

medical surveillance program for all employees who are or 
may be exposed at or above the action level and all employ-
ees who perform the following tasks, operations, or jobs: 
Electrical grounding with cadmium-welding; cutting, braz-
ing, burning, grinding, or welding on surfaces that were 
painted with cadmium-containing paints; electrical work 
using cadmium-coated conduit; use of cadmium containing 
paints; cutting and welding cadmium-plated steel; brazing or 
welding with cadmium alloys; fusing of reinforced steel by 
cadmium welding; maintaining or retrofitting cadmium-
coated equipment; and, wrecking and demolition where cad-
mium is present.  A medical surveillance program will not be 
required if the employer demonstrates that the employee:

(I) Is not currently exposed by the employer to airborne 
concentrations of cadmium at or above the action level on 
thirty or more days per year (twelve consecutive months); 
and

(II) Is not currently exposed by the employer in those 
tasks on thirty or more days per year (twelve consecutive 
months).

(B) Previously exposed—The employer shall also insti-
tute a medical surveillance program for all employees who 
might previously have been exposed to cadmium by the 
employer prior to the effective date of this section in tasks 
specified under (a)(i)(A) of this subsection, unless the 
employer demonstrates that the employee did not in the years 
prior to the effective date of this section work in those tasks 

for the employer with exposure to cadmium for an aggre-
gated total of more than twelve months.

(ii) To determine an employee's fitness for using a respi-
rator, the employer shall provide the limited medical exami-
nation specified in (f) of this subsection.

(iii) The employer shall assure that all medical examina-
tions and procedures required by this section are performed 
by or under the supervision of a licensed physician, who has 
read and is familiar with the health effects WAC 296-62-
07441, Appendix A, the regulatory text of this section, the 
protocol for sample handling and lab selection in WAC 296-
62-07451, Appendix F, and the questionnaire of WAC 296-
62-07447, Appendix D.

(iv) The employer shall provide the medical surveillance 
required by this section, including multiple physician review 
under (m) of this subsection without cost to employees, and 
at a time and place that is reasonable and convenient to 
employees.

(v) The employer shall assure that the collecting and 
handling of biological samples of cadmium in urine (CdU), 
cadmium in blood (CdB), and beta-2 microglobulin in urine 
(B2-M) taken from employees under this section is done in a 
manner that assures their reliability and that analysis of bio-
logical samples of cadmium in urine (CdU), cadmium in 
blood (CdB), and beta-2 microglobulin in urine (B2-M) taken 
from employees under this section is performed in laborato-
ries with demonstrated proficiency to perform the particular 
analysis. (See WAC 296-62-07451, Appendix F.)

(b) Initial examination.
(i) For employees covered by medical surveillance under 

(a)(i) of this subsection, the employer shall provide an initial 
medical examination. The examination shall be provided to 
those employees within thirty days after initial assignment to 
a job with exposure to cadmium or no later than ninety days 
after the effective date of this section, whichever date is later.

(ii) The initial medical examination shall include:
(A) A detailed medical and work history, with emphasis 

on:  Past, present, and anticipated future exposure to cad-
mium; any history of renal, cardiovascular, respiratory, 
hematopoietic, reproductive, and/or musculo-skeletal system 
dysfunction; current usage of medication with potential neph-
rotoxic side-effects; and smoking history and current status; 
and

(B) Biological monitoring that includes the following 
tests:

(I) Cadmium in urine (CdU), standardized to grams of 
creatinine (g/Cr);

(II) Beta-2 microglobulin in urine (B2-M), standardized 
to grams of creatinine (g/Cr), with pH specified, as described 
in WAC 296-62-07451, Appendix F; and

(III) Cadmium in blood (CdB), standardized to liters of 
whole blood (lwb).

(iii) Recent examination:  An initial examination is not 
required to be provided if adequate records show that the 
employee has been examined in accordance with the require-
ments of (b)(ii) of this subsection within the past twelve 
months. In that case, such records shall be maintained as part 
of the employee's medical record and the prior exam shall be 
treated as if it were an initial examination for the purposes of 
(c) and (d) of this subsection.
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(c) Actions triggered by initial biological monitoring.
(i) If the results of the biological monitoring tests in the 

initial examination show the employee's CdU level to be at or 
below 3 µg/g Cr, B2-M level to be at or below 300 µg/g Cr 
and CdB level to be at or below 5 µg/lwb, then:

(A) For employees who are subject to medical surveil-
lance under (a)(i)(A) of this subsection because of current or 
anticipated exposure to cadmium, the employer shall provide 
the minimum level of periodic medical surveillance in accor-
dance with the requirements in (d)(i) of this subsection; and

(B) For employees who are subject to medical surveil-
lance under (a)(i)(B) of this subsection because of prior but 
not current exposure, the employer shall provide biological 
monitoring for CdU, B2-M, and CdB one year after the initial 
biological monitoring and then the employer shall comply 
with the requirements of (d)(vi) of this subsection.

(ii) For all employees who are subject to medical surveil-
lance under (a)(i) of this subsection, if the results of the initial 
biological monitoring tests show the level of CdU to exceed 
3 µg/g Cr, the level of B2-M to be in excess of 300 µg/g Cr, 
or the level of CdB to be in excess of 5 µg/lwb, the employer 
shall:

(A) Within two weeks after receipt of biological moni-
toring results, reassess the employee's occupational exposure 
to cadmium as follows:

(I) Reassess the employee's work practices and personal 
hygiene;

(II) Reevaluate the employee's respirator use, if any, and 
the respirator program;

(III) Review the hygiene facilities;
(IV) Reevaluate the maintenance and effectiveness of 

the relevant engineering controls;
(V) Assess the employee's smoking history and status;
(B) Within thirty days after the exposure reassessment, 

specified in (c)(ii)(A) of this subsection, take reasonable 
steps to correct any deficiencies found in the reassessment 
that may be responsible for the employee's excess exposure 
to cadmium; and

(C) Within ninety days after receipt of biological moni-
toring results, provide a full medical examination to the 
employee in accordance with the requirements of (d)(ii) of 
this subsection.  After completing the medical examination, 
the examining physician shall determine in a written medical 
opinion whether to medically remove the employee. If the 
physician determines that medical removal is not necessary, 
then until the employee's CdU level falls to or below 3 µg/g 
Cr, B2-M level falls to or below 300 µg/g Cr and CdB level 
falls to or below 5 µg/lwb, the employer shall:

(I) Provide biological monitoring in accordance with 
(b)(ii)(B) of this subsection on a semiannual basis; and

(II) Provide annual medical examinations in accordance 
with (d)(ii) of this subsection.

(iii) For all employees who are subject to medical sur-
veillance under (a)(i) of this subsection, if the results of the 
initial biological monitoring tests show the level of CdU to be 
in excess of 15 µg/g Cr, or the level of CdB to be in excess of 
15 µg/lwb, or the level of B2-M to be in excess of 1,500 µg/g 
Cr, the employer shall comply with the requirements of 
(c)(ii)(A) and (B) of this subsection. Within ninety days after 

receipt of biological monitoring results, the employer shall 
provide a full medical examination to the employee in accor-
dance with the requirements of (d)(ii) of this subsection. 
After completing the medical examination, the examining 
physician shall determine in a written medical opinion 
whether to medically remove the employee. However, if the 
initial biological monitoring results and the biological moni-
toring results obtained during the medical examination both 
show that:  CdU exceeds 15 µg/g Cr; or CdB exceeds 15 
µg/lwb; or B2-M exceeds 1500 µ/g Cr, and in addition CdU 
exceeds 3 µg/g Cr or CdB exceeds 5 µg/liter of whole blood, 
then the physician shall medically remove the employee from 
exposure to cadmium at or above the action level. If the sec-
ond set of biological monitoring results obtained during the 
medical examination does not show that a mandatory 
removal trigger level has been exceeded, then the employee 
is not required to be removed by the mandatory provisions of 
this section.  If the employee is not required to be removed by 
the mandatory provisions of this section or by the physician's 
determination, then until the employee's CdU level falls to or 
below 3 µg/g Cr, B2-M level falls to or below 300 µg/g Cr and 
CdB level falls to or below 5 µg/lwb, the employer shall:

(A) Periodically reassess the employee's occupational 
exposure to cadmium;

(B) Provide biological monitoring in accordance with 
(b)(ii)(B) of this subsection on a quarterly basis; and

(C) Provide semiannual medical examinations in accor-
dance with (d)(ii) of this subsection.

(iv) For all employees to whom medical surveillance is 
provided, beginning on January 1, 1999, and in lieu of (c)(iii) 
of this subsection, whenever the results of initial biological 
monitoring tests show the employee's CdU level to be in 
excess of 7 µg/g Cr, or B2-M level to be in excess of 750 µg/g 
Cr, or CdB level to be in excess of 10 µg/lwb, the employer 
shall comply with the requirements of (c)(ii)(A) and (B) of 
this subsection. Within ninety days after receipt of biological 
monitoring results, the employer shall provide a full medical 
examination to the employee in accordance with the require-
ments of (d)(ii) of this subsection. After completing the med-
ical examination, the examining physician shall determine in 
a written medical opinion whether to medically remove the 
employee. However, if the initial biological monitoring 
results and the biological monitoring results obtained during 
the medical examination both show that:  CdU exceeds 7 
µg/g Cr; or CdB exceeds 10 µg/lwb; or B2-M exceeds 750 
µg/g Cr, and in addition CdU exceeds 3 µg/g Cr or CdB 
exceeds 5 µg/liter of whole blood, then the physician shall 
medically remove the employee from exposure to cadmium 
at or above the action level. If the second set of biological 
monitoring results obtained during the medical examination 
does not show that a mandatory removal trigger level has 
been exceeded, then the employee is not required to be 
removed by the mandatory provisions of this section. If the 
employee is not required to be removed by the mandatory 
provisions of this section or by the physician's determination, 
then until the employee's CdU level falls to or below 3 µg/g 
Cr, B2-M level falls to or below 300 µg/g Cr and CdB level 
falls to or below 5 µg/lwb, the employer shall:
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(A) Periodically reassess the employee's occupational 
exposure to cadmium;

(B) Provide biological monitoring in accordance with 
(b)(ii)(B) of this subsection on a quarterly basis; and

(C) Provide semiannual medical examinations in accor-
dance with (d)(ii) of this subsection.

(d) Periodic medical surveillance.
(i) For each employee who is covered by medical sur-

veillance under (a)(i)(A) of this subsection because of current 
or anticipated exposure to cadmium, the employer shall pro-
vide at least the minimum level of periodic medical surveil-
lance, which consists of periodic medical examinations and 
periodic biological monitoring. A periodic medical examina-
tion shall be provided within one year after the initial exami-
nation required by (b) of this subsection and thereafter at least 
biennially. Biological sampling shall be provided at least 
annually either as part of a periodic medical examination or 
separately as periodic biological monitoring.

(ii) The periodic medical examination shall include:
(A) A detailed medical and work history, or update 

thereof, with emphasis on:  Past, present, and anticipated 
future exposure to cadmium; smoking history and current sta-
tus; reproductive history; current use of medications with 
potential nephrotoxic side-effects; any history of renal, car-
diovascular, respiratory, hematopoietic, and/or musculo-
skeletal system dysfunction; and as part of the medical and 
work history, for employees who wear respirators, questions 
3 through 11 and 25 through 32 in WAC 296-62-07447, 
Appendix D;

(B) A complete physical examination with emphasis on: 
Blood pressure, the respiratory system, and the urinary sys-
tem;

(C) A 14 inch by 17 inch, or a reasonably standard sized 
posterior-anterior chest X ray (after the initial X ray, the fre-
quency of chest X rays is to be determined by the examining 
physician);

(D) Pulmonary function tests, including forced vital 
capacity (FVC) and forced expiratory volume at 1 second 
(FEV1);

(E) Biological monitoring, as required in (b)(ii)(B) of 
this subsection;

(F) Blood analysis, in addition to the analysis required 
under (b)(ii)(B) of this subsection, including blood urea nitro-
gen, complete blood count, and serum creatinine;

(G) Urinalysis, in addition to the analysis required under 
(b)(ii)(B) of this subsection, including the determination of 
albumin, glucose, and total and low molecular weight pro-
teins;

(H) For males over forty years old, prostate palpation, or 
other at least as effective diagnostic test(s); and

(I) Any additional tests or procedures deemed appropri-
ate by the examining physician.

(iii) Periodic biological monitoring shall be provided in 
accordance with (b)(ii)(B) of this subsection.

(iv) If the results of periodic biological monitoring or the 
results of biological monitoring performed as part of the peri-
odic medical examination show the level of the employee's 
CdU, B2-M, or CdB to be in excess of the levels specified in 
(c)(ii) and (iii) of this subsection; or, beginning on January 1, 
1999, in excess of the levels specified in (c)(ii) or (iv) of this 

subsection, the employer shall take the appropriate actions 
specified in (c)(ii) through (iv) of this subsection, respec-
tively.

(v) For previously exposed employees under (a)(i)(B) of 
this subsection:

(A) If the employee's levels of CdU did not exceed 3 
µg/g Cr, CdB did not exceed 5 µg/lwb, and B2-M did not 
exceed 300 µg/g Cr in the initial biological monitoring tests, 
and if the results of the follow-up biological monitoring 
required by (c)(i)(B) of this subsection one year after the ini-
tial examination confirm the previous results, the employer 
may discontinue all periodic medical surveillance for that 
employee.

(B) If the initial biological monitoring results for CdU, 
CdB, or B2-M were in excess of the levels specified in (c)(i) 
of this subsection, but subsequent biological monitoring 
results required by (c)(ii) through (iv) of this subsection show 
that the employee's CdU levels no longer exceed 3 µg/g Cr, 
CdB levels no longer exceed 5 µg/lwb, and B2-M levels no 
longer exceed 300 µg/g Cr, the employer shall provide bio-
logical monitoring for CdU, CdB, and B2-M one year after 
these most recent biological monitoring results. If the results 
of the follow-up biological monitoring specified in this sec-
tion, confirm the previous results, the employer may discon-
tinue all periodic medical surveillance for that employee.

(C) However, if the results of the follow-up tests speci-
fied in (d)(v)(A) or (B) of this subsection indicate that the 
level of the employee's CdU, B2-M, or CdB exceeds these 
same levels, the employer is required to provide annual med-
ical examinations in accordance with the provisions of (d)(ii) 
of this subsection until the results of biological monitoring 
are consistently below these levels or the examining physi-
cian determines in a written medical opinion that further 
medical surveillance is not required to protect the employee's 
health.

(vi) A routine, biennial medical examination is not 
required to be provided in accordance with (c)(i) and (d) of 
this subsection if adequate medical records show that the 
employee has been examined in accordance with the require-
ments of (d)(ii) of this subsection within the past twelve 
months. In that case, such records shall be maintained by the 
employer as part of the employee's medical record, and the 
next routine, periodic medical examination shall be made 
available to the employee within two years of the previous 
examination.

(e) Actions triggered by medical examinations. If the 
results of a medical examination carried out in accordance 
with this section indicate any laboratory or clinical finding 
consistent with cadmium toxicity that does not require 
employer action under (b), (c), or (d) of this subsection, the 
employer shall take the following steps and continue to take 
them until the physician determines that they are no longer 
necessary.

(i) Periodically reassess:  The employee's work practices 
and personal hygiene; the employee's respirator use, if any; 
the employee's smoking history and status; the respiratory 
protection program; the hygiene facilities; the maintenance 
and effectiveness of the relevant engineering controls; and 
take all reasonable steps to correct the deficiencies found in 
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the reassessment that may be responsible for the employee's 
excess exposure to cadmium.

(ii) Provide semiannual medical reexaminations to eval-
uate the abnormal clinical sign(s) of cadmium toxicity until 
the results are normal or the employee is medically removed; 
and

(iii) Where the results of tests for total proteins in urine 
are abnormal, provide a more detailed medical evaluation of 
the toxic effects of cadmium on the employee's renal system.

(f) Examination for respirator use.
(i) To determine an employee's fitness for respirator use, 

the employer shall provide a medical examination that 
includes the elements specified in (f)(i)(A) through (D) of 
this subsection. This examination shall be provided prior to 
the employee's being assigned to a job that requires the use of 
a respirator or no later than ninety days after this section goes 
into effect, whichever date is later, to any employee without 
a medical examination within the preceding twelve months 
that satisfies the requirements of this section.

(A) A detailed medical and work history, or update 
thereof, with emphasis on:  Past exposure to cadmium; smok-
ing history and current status; any history of renal, cardiovas-
cular, respiratory, hematopoietic, and/or musculo-skeletal 
system dysfunction; a description of the job for which the res-
pirator is required; and questions 3 through 11 and 25 through 
32 in WAC 296-62-07447, Appendix D;

(B) A blood pressure test;
(C) Biological monitoring of the employee's levels of 

CdU, CdB and B2-M in accordance with the requirements of 
(b)(ii)(B) of this subsection, unless such results already have 
been obtained within the twelve months; and

(D) Any other test or procedure that the examining phy-
sician deems appropriate.

(ii) After reviewing all the information obtained from the 
medical examination required in (f)(i) of this subsection, the 
physician shall determine whether the employee is fit to wear 
a respirator.

(iii) Whenever an employee has exhibited difficulty in 
breathing during a respirator fit test or during use of a respi-
rator, the employer, as soon as possible, shall provide the 
employee with a periodic medical examination in accordance 
with (d)(ii) of this subsection to determine the employee's fit-
ness to wear a respirator.

(iv) Where the results of the examination required under 
(f)(i), (ii), or (iii) of this subsection are abnormal, medical 
limitation or prohibition of respirator use shall be considered. 
If the employee is allowed to wear a respirator, the 
employee's ability to continue to do so shall be periodically 
evaluated by a physician.

(g) Emergency examinations.
(i) In addition to the medical surveillance required in (b) 

through (f) of this subsection, the employer shall provide a 
medical examination as soon as possible to any employee 
who may have been acutely exposed to cadmium because of 
an emergency.

(ii) The examination shall include the requirements of 
(d)(ii), of this subsection, with emphasis on the respiratory 
system, other organ systems considered appropriate by the 
examining physician, and symptoms of acute overexposure, 

as identified in Appendix A, WAC 296-62-07441 (2)(b)(i) 
and (ii) and (4).

(h) Termination of employment examination.
(i) At termination of employment, the employer shall 

provide a medical examination in accordance with (d)(ii) of 
this subsection, including a chest X ray where necessary, to 
any employee to whom at any prior time the employer was 
required to provide medical surveillance under (a)(i) or (g) of 
this subsection. However, if the last examination satisfied the 
requirements of (d)(ii) of this subsection and was less than six 
months prior to the date of termination, no further examina-
tion is required unless otherwise specified in (c) or (e) of this 
subsection;

(ii) In addition, if the employer has discontinued all peri-
odic medical surveillance under (d)(v) of this subsection, no 
termination of employment medical examination is required.

(i) Information provided to the physician. The employer 
shall provide the following information to the examining 
physician:

(i) A copy of this standard and appendices;
(ii) A description of the affected employee's former, cur-

rent, and anticipated duties as they relate to the employee's 
occupational exposure to cadmium;

(iii) The employee's former, current, and anticipated 
future levels of occupational exposure to cadmium;

(iv) A description of any personal protective equipment, 
including respirators, used or to be used by the employee, 
including when and for how long the employee has used that 
equipment; and

(v) Relevant results of previous biological monitoring 
and medical examinations.

(j) Physician's written medical opinion.
(i) The employer shall promptly obtain a written, signed, 

medical opinion from the examining physician for each med-
ical examination performed on each employee. This written 
opinion shall contain:

(A) The physician's diagnosis for the employee;
(B) The physician's opinion as to whether the employee 

has any detected medical condition(s) that would place the 
employee at increased risk of material impairment to health 
from further exposure to cadmium, including any indications 
of potential cadmium toxicity;

(C) The results of any biological or other testing or 
related evaluations that directly assess the employee's 
absorption of cadmium;

(D) Any recommended removal from, or limitation on 
the activities or duties of the employee or on the employee's 
use of personal protective equipment, such as respirators;

(E) A statement that the physician has clearly and care-
fully explained to the employee the results of the medical 
examination, including all biological monitoring results and 
any medical conditions related to cadmium exposure that 
require further evaluation or treatment, and any limitation on 
the employee's diet or use of medications.

(ii) The employer shall promptly obtain a copy of the 
results of any biological monitoring provided by an employer 
to an employee independently of a medical examination 
under (b) and (d) of this subsection, and, in lieu of a written 
medical opinion, an explanation sheet explaining those 
results.
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(iii) The employer shall instruct the physician not to 
reveal orally or in the written medical opinion given to the 
employer specific findings or diagnoses unrelated to occupa-
tional exposure to cadmium.

(k) Medical removal protection (MRP).
(i) General.
(A) The employer shall temporarily remove an employee 

from work where there is excess exposure to cadmium on 
each occasion that medical removal is required under (c), (d), 
or (f) of this subsection and on each occasion that a physician 
determines in a written medical opinion that the employee 
should be removed from such exposure. The physician's 
determination may be based on biological monitoring results, 
inability to wear a respirator, evidence of illness, other signs 
or symptoms of cadmium-related dysfunction or disease, or 
any other reason deemed medically sufficient by the physi-
cian.

(B) The employer shall medically remove an employee 
in accordance with (k) of this subsection regardless of 
whether at the time of removal a job is available into which 
the removed employee may be transferred.

(C) Whenever an employee is medically removed under 
(k) of this subsection, the employer shall transfer the 
removed employee to a job where the exposure to cadmium 
is within the permissible levels specified in subsection (12) of 
this section as soon as one becomes available.

(D) For any employee who is medically removed under 
the provisions of (k)(i) of this subsection, the employer shall 
provide follow-up medical examinations semiannually until, 
in a written medical opinion, the examining physician deter-
mines that either the employee may be returned to his/her 
former job status or the employee must be permanently 
removed from excess cadmium exposure.

(E) The employer may not return an employee who has 
been medically removed for any reason to his/her former job 
status until a physician determines in a written medical opin-
ion that continued medical removal is no longer necessary to 
protect the employee's health.

(ii) Where an employee is found unfit to wear a respira-
tor under (f)(ii) of this subsection, the employer shall remove 
the employee from work where exposure to cadmium is 
above the PEL.

(iii) Where removal is based upon any reason other than 
the employee's inability to wear a respirator, the employer 
shall remove the employee from work where exposure to cad-
mium is at or above the action level.

(iv) Except as specified in (k)(v) of this subsection, no 
employee who was removed because his/her level of CdU, 
CdB and/or B2-M exceeded the trigger levels in (c) or (d) of 
this subsection may be returned to work with exposure to 
cadmium at or above the action level until the employee's lev-
els of CdU fall to or below 3 µg/g Cr, CdB fall to or below 5 
µg/lwb, and B2-M fall to or below 300 µg/g Cr.

(v) However, when in the examining physician's opinion 
continued exposure to cadmium will not pose an increased 
risk to the employee's health and there are special circum-
stances that make continued medical removal an inappropri-
ate remedy, the physician shall fully discuss these matters 
with the employee, and then in a written determination may 
return a worker to his/her former job status despite what 

would otherwise be unacceptably high biological monitoring 
results. Thereafter and until such time as the employee's bio-
logical monitoring results have decreased to levels where 
he/she could have been returned to his/her former job status, 
the returned employee shall continue medical surveillance as 
if he/she were still on medical removal. Until such time, the 
employee is no longer subject to mandatory medical removal. 
Subsequent questions regarding the employee's medical 
removal shall be decided solely by a final medical determina-
tion.

(vi) Where an employer, although not required by this 
section to do so, removes an employee from exposure to cad-
mium or otherwise places limitations on an employee due to 
the effects of cadmium exposure on the employee's medical 
condition, the employer shall provide the same medical 
removal protection benefits to that employee under (l) of this 
subsection as would have been provided had the removal 
been required under (k) of this subsection.

(l) Medical removal protection benefits.
(i) The employer shall provide medical removal protec-

tion benefits to an employee for up to a maximum of eighteen 
months each time, and while the employee is temporarily 
medically removed under (k) of this subsection.

(ii) For purposes of this section, the requirement that the 
employer provide medical removal protection benefits means 
that the employer shall maintain the total normal earnings, 
seniority, and all other employee rights and benefits of the 
removed employee, including the employee's right to his/her 
former job status, as if the employee had not been removed 
from the employee's job or otherwise medically limited.

(iii) Where, after eighteen months on medical removal 
because of elevated biological monitoring results, the 
employee's monitoring results have not declined to a low 
enough level to permit the employee to be returned to his/her 
former job status:

(A) The employer shall make available to the employee 
a medical examination pursuant to this section in order to 
obtain a final medical determination as to whether the 
employee may be returned to his/her former job status or 
must be permanently removed from excess cadmium expo-
sure; and

(B) The employer shall assure that the final medical 
determination indicates whether the employee may be 
returned to his/her former job status and what steps, if any, 
should be taken to protect the employee's health.

(iv) The employer may condition the provision of medi-
cal removal protection benefits upon the employee's partici-
pation in medical surveillance provided in accordance with 
this section.

(m) Multiple physician review.
(i) If the employer selects the initial physician to conduct 

any medical examination or consultation provided to an 
employee under this section, the employee may designate a 
second physician to:

(A) Review any findings, determinations, or recommen-
dations of the initial physician; and

(B) Conduct such examinations, consultations, and labo-
ratory tests as the second physician deems necessary to facil-
itate this review.
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(ii) The employer shall promptly notify an employee of 
the right to seek a second medical opinion after each occasion 
that an initial physician provided by the employer conducts a 
medical examination or consultation pursuant to this section. 
The employer may condition its participation in, and payment 
for, multiple physician review upon the employee doing the 
following within fifteen days after receipt of this notice, or 
receipt of the initial physician's written opinion, whichever is 
later:

(A) Informing the employer that he or she intends to seek 
a medical opinion; and

(B) Initiating steps to make an appointment with a sec-
ond physician.

(iii) If the findings, determinations, or recommendations 
of the second physician differ from those of the initial physi-
cian, then the employer and the employee shall assure that 
efforts are made for the two physicians to resolve any dis-
agreement.

(iv) If the two physicians have been unable to quickly 
resolve their disagreement, then the employer and the 
employee, through their respective physicians, shall desig-
nate a third physician to:

(A) Review any findings, determinations, or recommen-
dations of the other two physicians; and

(B) Conduct such examinations, consultations, labora-
tory tests, and discussions with the other two physicians as 
the third physician deems necessary to resolve the disagree-
ment among them.

(v) The employer shall act consistently with the findings, 
determinations, and recommendations of the third physician, 
unless the employer and the employee reach an agreement 
that is consistent with the recommendations of at least one of 
the other two physicians.

(n) Alternate physician determination. The employer and 
an employee or designated employee representative may 
agree upon the use of any alternate form of physician deter-
mination in lieu of the multiple physician review provided by 
(m) of this subsection, so long as the alternative is expedi-
tious and at least as protective of the employee.

(o) Information the employer must provide the 
employee.

(i) The employer shall provide a copy of the physician's 
written medical opinion to the examined employee within 
five working days after receipt thereof.

(ii) The employer shall provide the employee with a 
copy of the employee's biological monitoring results and an 
explanation sheet explaining the results within five working 
days after receipt thereof.

(iii) Within thirty days after a request by an employee, 
the employer shall provide the employee with the informa-
tion the employer is required to provide the examining physi-
cian under (i) of this subsection.

(p) Reporting. In addition to other medical events that 
are required to be reported on the OSHA Form No. 200, the 
employer shall report any abnormal condition or disorder 
caused by occupational exposure to cadmium associated with 
employment as specified in Chapter (V)(E) of the Bureau of 
Labor Statistics Recordkeeping Guidelines for Occupational 
Injuries and Illnesses.

(13) Communication of cadmium hazards to employees
(a) General. In communications concerning cadmium 

hazards, employers shall comply with the requirements of 
WISHA's Hazard Communication Standard, chapter 296-62 
WAC, Part C, including but not limited to the requirements 
concerning warning signs and labels, material safety data 
sheets (MSDS), and employee information and training. In 
addition, employers shall comply with the following require-
ments:

(b) Warning signs.
(i) Warning signs shall be provided and displayed in reg-

ulated areas. In addition, warning signs shall be posted at all 
approaches to regulated areas so that an employee may read 
the signs and take necessary protective steps before entering 
the area.

(ii) Warning signs required by (b)(i) of this subsection 
shall bear the following information:

Danger, Cadmium, Cancer Hazard,
Can Cause Lung and Kidney Disease,

Authorized Personnel Only,
Respirators Required in This Area

(iii) The employer shall assure that signs required by this 
section are illuminated, cleaned, and maintained as necessary 
so that the legend is readily visible.

(c) Warning labels.
(i) Shipping and storage containers containing cadmium, 

cadmium compounds, or cadmium contaminated clothing, 
equipment, waste, scrap, or debris shall bear appropriate 
warning labels, as specified in (c)(ii) of this subsection.

(ii) The warning labels shall include at least the follow-
ing information:

Danger, Contains Cadmium, Cancer Hazard,
Avoid Creating Dust,

Can Cause Lung and Kidney Disease

(iii) Where feasible, installed cadmium products shall 
have a visible label or other indication that cadmium is 
present.

(d) Employee information and training.
(i) The employer shall institute a training program for all 

employees who are potentially exposed to cadmium, assure 
employee participation in the program, and maintain a record 
of the contents of such program.

(ii) Training shall be provided prior to or at the time of 
initial assignment to a job involving potential exposure to 
cadmium and at least annually thereafter.

(iii) The employer shall make the training program 
understandable to the employee and shall assure that each 
employee is informed of the following:

(A) The health hazards associated with cadmium expo-
sure, with special attention to the information incorporated in 
WAC 296-62-07441, Appendix A;

(B) The quantity, location, manner of use, release, and 
storage of cadmium in the workplace and the specific nature 
of operations that could result in exposure to cadmium, espe-
cially exposures above the PEL;

(C) The engineering controls and work practices associ-
ated with the employee's job assignment;
[ 89 ] Expedited



WSR 09-08-105 Washington State Register, Issue 09-08
(D) The measures employees can take to protect them-
selves from exposure to cadmium, including modification of 
such habits as smoking and personal hygiene, and specific 
procedures the employer has implemented to protect employ-
ees from exposure to cadmium such as appropriate work 
practices, emergency procedures, and the provision of per-
sonal protective equipment;

(E) The purpose, proper selection, fitting, proper use, 
and limitations of respirators and protective clothing;

(F) The purpose and a description of the medical surveil-
lance program required by subsection (12) of this section;

(G) The contents of this section and its appendices; and
(H) The employee's rights of access to records under 

chapter 296-62 WAC, Part B.
(iv) Additional access to information and training pro-

gram and materials.
(A) The employer shall make a copy of this section and 

its appendices readily available to all affected employees and 
shall provide a copy without cost if requested.

(B) Upon request, the employer shall provide to the 
director or authorized representative, all materials relating to 
the employee information and the training program.

(e) Multiemployer workplace. In a multiemployer work-
place, an employer who produces, uses, or stores cadmium in 
a manner that may expose employees of other employers to 
cadmium shall notify those employers of the potential hazard 
in accordance with WAC 296-800-170 of the chemical haz-
ard communication program standard.

(14) Recordkeeping.
(a) Exposure monitoring.
(i) The employer shall establish and keep an accurate 

record of all air monitoring for cadmium in the workplace.
(ii) This record shall include at least the following infor-

mation:
(A) The monitoring date, shift, duration, air volume, and 

results in terms of an eight-hour TWA of each sample taken, 
and if cadmium is not detected, the detection level;

(B) The name, Social Security number, and job classifi-
cation of all employees monitored and of all other employees 
whose exposures the monitoring result is intended to repre-
sent, including, where applicable, a description of how it was 
determined that the employee's monitoring result could be 
taken to represent other employee's exposures;

(C) A description of the sampling and analytical methods 
used and evidence of their accuracy;

(D) The type of respiratory protective device, if any, 
worn by the monitored employee and by any other employee 
whose exposure the monitoring result is intended to repre-
sent;

(E) A notation of any other conditions that might have 
affected the monitoring results;

(F) Any exposure monitoring or objective data that were 
used and the levels.

(iii) The employer shall maintain this record for at least 
thirty years, in accordance with chapter 296-802 WAC.

(iv) The employer shall also provide a copy of the results 
of an employee's air monitoring prescribed in subsection (4) 
of this section to an industry trade association and to the 
employee's union, if any, or, if either of such associations or 
unions do not exist, to another comparable organization that 

is competent to maintain such records and is reasonably 
accessible to employers and employees in the industry.

(b) Objective data for exemption from requirement for 
initial monitoring.

(i) For purposes of this section, objective data are infor-
mation demonstrating that a particular product or material 
containing cadmium or a specific process, operation, or activ-
ity involving cadmium cannot release dust or fumes in con-
centrations at or above the action level even under the worst-
case release conditions. Objective data can be obtained from 
an industry-wide study or from laboratory product test results 
from manufacturers of cadmium-containing products or 
materials. The data the employer uses from an industry-wide 
survey must be obtained under workplace conditions closely 
resembling the processes, types of material, control methods, 
work practices, and environmental conditions in the 
employer's current operations.

(ii) The employer shall maintain the record for at least 30 
years of the objective data relied upon.

(c) Medical surveillance.
(i) The employer shall establish and maintain an accurate 

record for each employee covered by medical surveillance 
under (a)(i) of this subsection.

(ii) The record shall include at least the following infor-
mation about the employee:

(A) Name, Social Security number, and description of 
duties;

(B) A copy of the physician's written opinions and of the 
explanation sheets for biological monitoring results;

(C) A copy of the medical history, and the results of any 
physical examination and all test results that are required to 
be provided by this section, including biological tests, X rays, 
pulmonary function tests, etc., or that have been obtained to 
further evaluate any condition that might be related to cad-
mium exposure;

(D) The employee's medical symptoms that might be 
related to exposure to cadmium; and

(E) A copy of the information provided to the physician 
as required by subsection (12)(i) of this section.

(iii) The employer shall assure that this record is main-
tained for the duration of employment plus thirty years, in 
accordance with chapter 296-802 WAC.

(iv) At the employee's request, the employer shall 
promptly provide a copy of the employee's medical record, or 
update as appropriate, to a medical doctor or a union speci-
fied by the employee.

(d) Training. The employer shall certify that employees 
have been trained by preparing a certification record which 
includes the identity of the person trained, the signature of the 
employer or the person who conducted the training, and the 
date the training was completed. The certification records 
shall be prepared at the completion of training and shall be 
maintained on file for one year beyond the date of training of 
that employee.

(e) Availability.
(i) Except as otherwise provided for in this section, 

access to all records required to be maintained by (a) through 
(d) of this subsection shall be in accordance with the provi-
sions of chapter 296-802 WAC.
Expedited [ 90 ]



Washington State Register, Issue 09-08 WSR 09-08-105
(ii) Within fifteen days after a request, the employer shall 
make an employee's medical records required to be kept by 
(c) of this subsection available for examination and copying 
to the subject employee, to designated representatives, to 
anyone having the specific written consent of the subject 
employee, and after the employee's death or incapacitation, to 
the employee's family members.

(f) Transfer of records. Whenever an employer ceases to 
do business and there is no successor employer or designated 
organization to receive and retain records for the prescribed 
period, the employer shall comply with the requirements con-
cerning transfer of records set forth in chapter 296-802 WAC.

(15) Observation of monitoring.
(a) Employee observation. The employer shall provide 

affected employees or their designated representatives an 
opportunity to observe any monitoring of employee exposure 
to cadmium.

(b) Observation procedures. When observation of moni-
toring requires entry into an area where the use of protective 
clothing or equipment is required, the employer shall provide 
the observer with that clothing and equipment and shall 
assure that the observer uses such clothing and equipment 
and complies with all other applicable safety and health pro-
cedures.

(16) Appendices.
(a) Compliance with the fit testing requirements in WAC 

296-842-15005 are mandatory.
(b) Except where portions of WAC 296-62-07441, 296-

62-07443, 296-62-07447, 296-62-07449, and 296-62-07451, 
Appendices A, B, D, E, and F, respectively, to this section are 
expressly incorporated in requirements of this section, these 
appendices are purely informational and are not intended to 
create any additional obligations not otherwise imposed or to 
detract from any existing obligations.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-155-17613  Respiratory protection. (1) 
General. For employees who use respirators required by 
WAC 296-155-176, the employer must provide ((respirators 
that comply)) each employee with an appropriate respirator 
that complies with the requirements of this section. Respira-
tors must be used during:

(a) Periods when an employee's exposure to lead exceeds 
the PEL.

(b) Work operations for which engineering controls and 
work-practices are not sufficient to reduce employee expo-
sures to or below the PEL.

(c) Periods when an employee requests a respirator.
(d) Periods when respirators are required to provide 

interim protection of employees while they perform the oper-
ations as specified in WAC 296-155-17609(2).

(2) Respirator program.
(a) The employer must develop, implement, and main-

tain a respiratory protection program as required by chapter 
296-842 WAC, Respirators, which covers each employee 
required by this chapter to use a respirator.

(b) If an employee has breathing difficulty during fit test-
ing or respirator use, the employer must provide the 

employee with a medical examination as required by WAC 
296-155-17621 (3)(a)(ii) to determine whether or not the 
employee can use a respirator while performing the required 
duty.

(3) Respirator selection. The employer must:
(a) Select and provide for employees appropriate respira-

tors according to this section and WAC 296-842-13005 in the 
respirator rule.

(b) Provide employees with a powered air-purifying res-
pirator (PAPR) when an employee chooses to use a PAPR 
and it provides adequate protection to the employee.

(c) Provide employees with full facepiece respirators 
instead of half facepiece respirators for protection against 
lead aerosols that may cause eye or skin irritation at the use 
concentration.

(d) Provide HEPA filters or N-, R-, or P-100 filters for 
powered air-purifying respirators (PAPRs) and negative-
pressure air-purifying respirators.

AMENDATORY SECTION (Amending WSR 05-20-055, 
filed 10/3/05, effective 12/1/05)

WAC 296-155-17625  Employee information and 
training. (1) General.

(a) The employer shall communicate information con-
cerning lead hazards according to the requirements of 
WISHA's Hazard Communication Standard for the construc-
tion industry, chapter 296-800 WAC, including but not lim-
ited to the requirements concerning warning signs and labels, 
material safety data sheets (MSDS), and employee informa-
tion and training. In addition, employers shall comply with 
the following requirements:

(b) ((For all employees who are)) The employer shall 
train each employee who is subject to exposure to lead at or 
above the action level on any day or who ((are)) is subject to 
exposure to lead compounds which may cause skin or eye 
irritation (e.g., lead arsenate, lead azide), in accordance with 
the requirements of this chapter.  The employer shall ((pro-
vide)) institute a training program in accordance with subsec-
tion (2) of this section and ((assure)) ensure employee partic-
ipation.

(c) The employer shall provide the training program as 
initial training prior to the time of job assignment or prior to 
the start up date for this requirement, whichever comes last.

(d) The employer shall also provide the training program 
at least annually for each employee who is subject to lead 
exposure at or above the action level on any day.

(2) Training program. The employer shall assure that 
each employee is trained in the following:

(a) The content of this standard and its appendices;
(b) The specific nature of the operations which could 

result in exposure to lead above the action level;
(c) The training requirements for respiratory protection 

as required by WAC 296-842-110, 296-842-19005, and 296-
842-16005;

(d) The purpose and a description of the medical surveil-
lance program, and the medical removal protection program 
including information concerning the adverse health effects 
associated with excessive exposure to lead (with particular 
attention to the adverse reproductive effects on both males 
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and females and hazards to the fetus and additional precau-
tions for employees who are pregnant);

(e) The engineering controls and work practices associ-
ated with the employee's job assignment including training of 
employees to follow relevant good work practices described 
in Appendix B, WAC 296-155-17652;

(f) The contents of any compliance plan in effect;
(g) Instructions to employees that chelating agents 

should not routinely be used to remove lead from their bodies 
and should not be used at all except under the direction of a 
licensed physician; and

(h) The employee's right of access to records under Part 
B, chapter 296-62 WAC and chapter 296-800 WAC.

(3) Access to information and training materials.
(a) The employer shall make readily available to all 

affected employees a copy of this standard and its appendi-
ces.

(b) The employer shall provide, upon request, all materi-
als relating to the employee information and training program 
to affected employees and their designated representatives, 
and the director.

AMENDATORY SECTION (Amending WSR 02-13-115, 
filed 6/19/02, effective 9/1/02)

WAC 296-155-717  Training. (1) Training personnel.
Training required by this section must be provided by a qual-
ified person(s).

(2) Fall hazard training.  The employer ((must pro-
vide)) shall train each employee exposed to a fall hazard in 
accordance with the requirements of this chapter.  The 
employer shall institute a training program ((for all employ-
ees exposed to fall hazards)) as required by chapter 296-155 
WAC, Part C-1, and ensure employee participation in the 
program.

(3) Special training programs.  In addition to the train-
ing required in subsection (2) of this section, the employer 
must provide special training to employees engaged in the 
following activities:

(a) Multiple lift rigging procedure. The employer must 
ensure that each employee who performs multiple lift rigging 
has been provided training in the following areas:

(i) The nature of the hazards associated with multiple 
lifts; and

(ii) The proper procedures and equipment to perform 
multiple lifts required by WAC 296-155-704(5).

(b) Connector procedures. The employer must ensure 
that each connector has been provided training in the follow-
ing areas:

(i) The nature of the hazards associated with connecting 
(see Appendix D for nonmandatory training guidelines); and

(ii) The establishment, access, proper connecting tech-
niques, double connections, and work practices, required by 
WAC 296-155-708(3) and Part C-1, chapter 296-155 WAC.

NEW SECTION
WAC 296-800-16002  Compliance duties owed to 

each employee. (1) Personal protective equipment.  Stan-
dards in this part requiring the employer to provide personal 
protective equipment (PPE), including respirators and other 

types of PPE, because of hazards to employees impose a sep-
arate compliance duty with respect to each employee covered 
by the requirement.  The employer must provide PPE to each 
employee required to use the PPE, and each failure to provide 
PPE to an employee may be considered a separate violation. 

(2) Training.  Standards in this part requiring training on 
hazards and related matters, such as standards requiring that 
employees receive training or that the employer train 
employees, provide training to employees, or institute or 
implement a training program, impose a separate compliance 
duty with respect to each employee covered by the require-
ment.  The employer must train each affected employee in the 
manner required by the standard, and each failure to train an 
employee may be considered a separate violation.

AMENDATORY SECTION (Amending WSR 06-01-073, 
filed 12/20/05, effective 3/1/06)

WAC 296-811-40015  Self-contained breathing appa-
ratus' (SCBAs). 

((You must:))
• Provide SCBAs, other than escape self-contained 

breathing apparatus' (ESCBAs), and make sure they are used 
by each fire brigade member((s)) who ((do)) does interior 
structural fire fighting.

• Make sure SCBAs do the following:
– Meet the requirements found in ((another chapter, Res-

pirators,)) chapter 296-842 WAC, Respirators.
– Are positive-pressure or pressure-demand type.
– Use only compressed-air cylinders that:
■  Meet department of transportation (DOT) and the 

National Institute for Occupational Safety and Health 
(NIOSH) requirements.

– Have a service life of at least thirty minutes, as 
required by 42 CFR, Part 84.

– Have an automatic alarm that can be heard when sev-
enty-five to eighty percent of its service life has been used up.

Note: • An SCBA can have a quick-disconnect valve or "buddy 
breathing" accessory only if the valve or accessory does 
not do any of the following:
– Damage the SCBA.
– Restrict the SCBA's air flow.
– Interfere with the SCBA's normal operation.
– The "buddy breathing" accessory or quick-disconnect 
valve need not be certified by NIOSH.

AMENDATORY SECTION (Amending WSR 03-11-060, 
filed 5/19/03, effective 8/1/03)

WAC 296-817-20020  Make sure exposed employees 
receive training about noise and hearing protection. 

You must:
• Train ((all)) each employee((s)) whose noise exposure 

equals or exceeds 85 dBA TWA8

• Provide training when an employee is first assigned to 
a position involving noise exposure that equals or exceeds 85 
dBA TWA8 and at least annually after that

• Update information provided in the training program to 
be consistent with changes in controls, hearing protectors and 
work processes
Expedited [ 92 ]



Washington State Register, Issue 09-08 WSR 09-08-105
• Make sure your noise and hearing protection training 
includes:

– The effects of noise on hearing (including both occupa-
tional and nonoccupational exposures)

– Noise controls used in your workplace
– The purpose of hearing protectors:  The advantages, 

disadvantages, and attenuation of various types
– Instructions about selecting, fitting, using, and caring 

for hearing protection
– The purpose and procedures for program evaluation 

including audiometric testing and hearing protection auditing 
when you choose to rely upon auditing (see WAC 296-817-
500)

– The employees' right to access records kept by the 
employer.

• Maintain a written program describing initial and 
refresher training.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-12005  Develop and maintain a written 
program. 

Exemption: This section does NOT apply to respirator use that is 
voluntary. See WAC 296-842-11005 for voluntary use 
program requirements.

(1) Develop a complete worksite-specific written respi-
ratory protection program that includes the applicable ele-

ments listed in Table 3.  The program shall cover each 
employee required by this section to use a respirator.

Note: Pay for respirators, medical evaluations, fit testing, training, 
maintenance, travel costs, and wages.

(2) Keep your program current and effective by evaluat-
ing it and making corrections. Do ALL of the following:

(a) Make sure procedures and program specifications are 
followed and appropriate.

(b) Make sure selected respirators continue to be effec-
tive in protecting employees. For example, if changes in 
work area conditions, level of employee exposure, or 
employee physical stress have occurred, you need to reevalu-
ate your respirator selection.

(c) Have supervisors periodically monitor employee res-
pirator use to make sure employees are using them properly.

(d) Regularly ask employees required to use respirators 
about their views concerning program effectiveness and 
whether they have problems with:

– Respirator fit during use
– Any effects of respirator use on work performance
– Respirators being appropriate for the hazards encoun-

tered
– Proper use under current worksite conditions
– Proper maintenance.
(e) When developing your written program include 

applicable elements listed in Table 3.

Table 3

Required Elements for Required-Use Respirator Programs
• Selection:

– Procedures for respirator selection
– A list specifying the appropriate respirator for each respiratory hazard in your workplace
– Procedures for issuing the proper type of respirator, if appropriate

• Medical evaluation provisions
• Fit-test provisions and procedures, if tight-fitting respirators are selected 
• Training provisions that address:

– Respiratory hazards encountered during:
■  Routine activities
■  Infrequent activities, for example, bimonthly cleaning of equipment
■  Reasonably foreseeable emergencies, for example, rescue, spill response, or escape situations

– Proper use of respirators, for example, how to put on or remove respirators, and use limitations.
Note: You do NOT need to repeat training on respiratory hazards if employees have been trained on this in compliance with 

other rules such as WAC 296-800-170, employer chemical hazard communication in the ((WISHA)) DOSH safety 
and health core rules.

• Respirator use procedures for:
– Routine activities
– Infrequent activities
– Reasonably foreseeable emergencies

• Maintenance:
– Procedures and schedules for respirator maintenance covering:

■  Cleaning and disinfecting
■  Storage
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AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-848-40045  Respirators. 
IMPORTANT:
• The requirements in this section are in addition to the 

requirements found in other chapters:
– Airborne contaminants, chapter 296-841 WAC.
– Respirators, chapter 296-842 WAC.
You must:
• Provide ((respirators)) each employee with an appro-

priate respirator that complies with the requirements of this 
section, and require that employees use them in circum-
stances where exposure is above the permissible exposure 
limit (PEL), including any of the following circumstances:

– Employees are in an exposure control area.
– Feasible exposure controls are being put in place.
– Where you determine that exposure controls are not 

feasible.
– Feasible exposure controls do not reduce exposures to, 

or below, the PEL.
– Emergencies.
• Provide high-efficiency particulate air (HEPA) filters 

or N-, R-, or P-100 filters for powered air-purifying respira-
tors (PAPRs) and negative-pressure air-purifying respirators.

• Provide a powered air-purifying respirator (PAPR) to 
employees required to use respirators when:

– The employee chooses to use this type of respirator or 
a licensed health care professional (LHCP) recommends this 
type of respirator in their written opinion.

AND
– It will provide proper protection.
• Follow these additional specifications for inorganic 

arsenic compounds with significant vapor pressure such as 
arsenic trichloride and arsenic phosphide:

– Select front- or back-mounted gas masks equipped 
with HEPA filters and acid gas canisters or any full facepiece 
supplied-air respirator, when concentrations are at or below 
500 mg/m3.

– Select for powered air-purifying respirators (PAPRs) 
and negative-pressure air-purifying respirators equipped with 
HEPA (or equivalent) filters and acid gas cartridges when 
concentrations are at or below 100.

• Prohibit the use of half-facepiece respirators for protec-
tion against arsenic trichloride. This is because arsenic 
trichloride is corrosive and rapidly absorbed through the skin.

Note: When selecting air-purifying respirators for protection 
against inorganic arsenic, you'll need to consider whether 
other contaminants could be present at levels above permis-
sible exposure limits and determine if a combination fil-
ter/gas-sorbent cartridge or canister is appropriate.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-849-13045  Respirators. 
IMPORTANT:
These requirements are in addition to the requirements 

found in other chapters:
• Airborne contaminants, chapter 296-841 WAC;
• Respirators, chapter 296-842 WAC.
You must:
• Provide ((respirators)) each employee with an appro-

priate respirator that complies with the requirements of this 
section, and require that employees use them in circum-
stances where exposure is above either permissible exposure 
limit (PEL) for benzene, including any of the following cir-
cumstances:

– Employees are in an exposure control area;
– Feasible exposure controls are being put in place;
– Where you determine that exposure controls are not 

feasible;
– Feasible exposure controls do not reduce exposures to, 

or below, a PEL;
– Emergencies.
• Provide employees, for escape, either:
– Any full-facepiece organic vapor gas mask;
OR
– Any full-facepiece self-contained breathing apparatus 

(SCBA);
OR
– A hood-style SCBA that operates in positive-pressure 

mode.
• Use organic vapor cartridges or canisters on powered 

air-purifying respirators (PAPRs) and negative-pressure air-
purifying respirators.

• Use only chin-style canisters on full-facepiece gas 
masks.

Note: When other contaminants present a hazard, then you will 
need to use a filter or other combination sorbent cartridge 
that removes the additional contaminants.

■  Inspection and repair
■  When to discard respirators

– A cartridge or canister change schedule IF air-purifying respirators are selected for use against gas or vapor con-
taminants AND an end-of-service-life-indicator (ESLI) is not available. In addition, provide:

■  The data and other information you relied on to calculate change schedule values (for example, high-
est contaminant concentration estimates, duration of employee respirator use, expected maximum humid-
ity levels, user breathing rates, and safety factors)

• Procedures to ensure a safe air quantity and quality IF atmosphere-supplying respirators (air-line or SCBA) are selected
• Procedures for evaluating program effectiveness on a regular basis

Required Elements for Required-Use Respirator Programs
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You must:
• Make sure respirator cartridges or canisters are 

replaced at the beginning of each work shift, or sooner if their 
service life has expired.

• Make sure canisters on air-purifying respirators have a 
minimum service life of four hours when tested under these 
conditions:

– A benzene concentration of 150 ppm;
– A temperature of 25°C;
– A relative humidity of 85%;
– A flow rate of one of the following:
■  64 liters per minute (lpm) for nonpowered air-purify-

ing respirators;
■  115 lpm for tight-fitting PAPRs;
■  170 lpm for loose-fitting PAPRs.
• Provide an employee a respirator with low breathing 

resistance, such as a PAPR or an air-line respirator when the:
– Employee cannot use a negative-pressure respirator;
OR
– A licensed health care professional's (LHCP's) written 

opinion allows this type of respirator.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-855-40040  Respirators. 
IMPORTANT:
The requirements in this section are in addition to the 

requirements found in another chapter, Respirators, chapter 
296-842 WAC.

Medical evaluations meeting all requirements of WAC 
296-855-30030, will fulfill the medical evaluation require-
ment found in another chapter, Respirators, chapter 296-842 
WAC.

You must:
• Provide ((respirators)) each employee with an appro-

priate respirator that complies with the requirements of this 
section, and require that employees use them in circum-
stances where exposure is above either PEL, such as when:

■  Feasible exposure controls are being put in place.
■  Employees conduct work operations such as mainte-

nance and repair activities or vessel cleaning for which expo-
sure controls are not feasible.

■  Feasible exposure controls do not reduce exposures 
to or below the PELs.

■  Employees are responding to emergencies.
• Ensure all respirator use is accompanied by eye protec-

tion either through the use of full-facepiece respirators, 
hoods, or chemical goggles.

• Develop, implement, and maintain a respirator program 
that meets the requirements of another chapter, Respirators, 
chapter 296-842 WAC, which covers each employee 
required by this chapter to use a respirator.

– Select and provide to employees appropriate respira-
tors according to this section and WAC 296-842-13005 in the 
respirator rule.

– Limit selection and use of respirators, including escape 
respirators, to those with a full-facepiece or another type of 
respirator providing eye protection. This is necessary to pre-
vent eye irritation or injury from EtO exposure.

– Equip full-facepiece air-purifying respirators, includ-
ing escape respirators, with a front- or back-mounted canister 
certified for protection against ethylene oxide.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-856-40030  Respirators. 
IMPORTANT:
• The requirements in this section are in addition to the 

requirements found in the following separate chapters:
– Respiratory hazards, chapter 296-841 WAC.
– Respirators, chapter 296-842 WAC.
• Medical evaluations meeting all requirements of Medi-

cal and emergency evaluations, WAC 296-856-30020, will 
fulfill the medical evaluations requirements found in Respira-
tors, chapter 296-842 WAC, a separate chapter.

You must:
• Develop, implement, and maintain a respirator program 

as required by chapter 296-842 WAC, Respirators, which 
covers each employee required by this chapter to use a respi-
rator.

– Require that employees use respirators in any of the 
following circumstances:

■  Employees are in an exposure control area.
■  Feasible exposure controls are being put in place.
■  Where you determine that exposure controls are not 

feasible.
■  Feasible exposure controls do not reduce exposures 

to, or below, the PEL.
■  Employees are performing tasks presumed to have 

exposures above the PEL.
■  Emergencies.
• Select, and provide to ((employees)) each employee 

who uses a respirator required by this chapter, an appropriate 
respirator((s)) as specified in this section and in WAC 296-
842-13005 in the respirator rule.

• Equip full-facepiece air-purifying respirators with car-
tridges or canisters approved for protection against formalde-
hyde.

• Provide to employees, for escape, one of the following 
respirator options:

– A self-contained breathing apparatus operated in 
demand or pressure-demand mode;

OR
– A full-facepiece air-purifying respirator equipped with 

a chin-style, or front- or back-mounted industrial size canister 
or cartridge.

• Make sure all air-purifying respirator use is accompa-
nied by eye protection either through the use of full-facepiece 
models or effective, gas-proof chemical goggles.

• Provide employees with powered air-purifying respira-
tors (PAPRs) when:

– The employee has difficulty using a negative pressure 
respirator or a LHCP recommends this type of respirator;

AND
– The employee chooses to use this type of respirator.
• Replace the chemical cartridges or canisters on air-

purifying respirators;
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– When indicated by NIOSH-approved, end-of-service-
life indicators if these are used;

OR
– When NIOSH-approved ESLIs aren't used:
■  At times specified by your cartridge change sched-

ule;
OR
■  At the end of the work shift, when this occurs before 

the time indicated by your cartridge change schedule.

WSR 09-08-106
EXPEDITED RULES

DEPARTMENT OF
LABOR AND INDUSTRIES

[Filed March 31, 2009, 10:08 a.m.]

Title of Rule and Other Identifying Information:  Chap-
ter 296-842 WAC, Respirators.

NOTICE
THIS RULE IS BEING PROPOSED UNDER AN 

EXPEDITED RULE-MAKING PROCESS THAT WILL 
ELIMINATE THE NEED FOR THE AGENCY TO HOLD 
PUBLIC HEARINGS, PREPARE A SMALL BUSINESS 
ECONOMIC IMPACT STATEMENT, OR PROVIDE 
RESPONSES TO THE CRITERIA FOR A SIGNIFICANT 
LEGISLATIVE RULE.  IF YOU OBJECT TO THIS USE 
OF THE EXPEDITED RULE-MAKING PROCESS, YOU 
MUST EXPRESS YOUR OBJECTIONS IN WRITING 
AND THEY MUST BE SENT TO Joshua Swanson, Depart-
ment of Labor and Industries, P.O. Box 44001, Olympia, WA 
98504-4001, AND RECEIVED BY June 1, 2009.

Purpose of the Proposal and Its Anticipated Effects, 
Including Any Changes in Existing Rules:  We are respond-
ing to a federal register notice that the occupational safety 
and health administration (OSHA) updated their respirators 
requirements for the controlled negative pressure REDON fit 
testing protocol.  We are updating our rule to be identical to 
OSHA's rule.

This rule was reformatted and some helpful information 
(not including requirements) was inadvertently deleted, so 
we are putting it back in.  In addition there are some minor 
typos and language changes that will be made to make this 
rule consistent with other division of occupational safety and 
health (DOSH) rules.

The proposed language in chapter 296-842 WAC will 
ensure that the state rules is [are] as-effective-as the federal 
equivalent.

Reasons Supporting Proposal:  By law, labor and indus-
tries' DOSH is required to have laws at-least-as-effective-as 
OSHA.

Statutory Authority for Adoption:  RCW 49.17.050.
Statute Being Implemented:  Chapter 49.17 RCW.
Rule is necessary because of federal law, 29 C.F.R. Sub-

part Z.
Name of Proponent:  Department of labor and industries, 

governmental.

Name of Agency Personnel Responsible for Drafting: 
Tracy Spencer, Tumwater, (360) 902-5530; Implementation 
and Enforcement:  Steve Cant, Tumwater, (360) 902-5495.

March 31, 2009
Judy Schurke

Director

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-100  Scope and application. (1) Respi-
rators are required whenever respiratory hazards (including 
oxygen-deficient conditions) are present.  For example, use 
respirators at any of the following times:

(a) While exposure controls are being evaluated or put in 
place;

(b) When the airborne hazard is not completely removed;
(c) When exposure controls are not feasible.
(2) This chapter applies ((to all use of)) whenever respi-

rators are used at work.
IMPORTANT:
Before ((you decide to use)) using respirators, ((you)) 

employers are required to evaluate respiratory hazards and 
implement control methods as outlined in chapter 296-841 
WAC, Airborne contaminants.

The term "respiratory hazards" will be used throughout 
this chapter to refer to oxygen-deficient conditions and harm-
ful airborne hazards.

((Definition:
Respirators are a type of personal protective equipment 

designed to protect the wearer from respiratory hazards.))
You ((can)) may use Table 1 for general guidance on 

which chapter sections apply ((to you)).
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Table 1
Chapter sections that apply to your workplace

If employees...

Then the sections marked with an "X" apply...

((105)) 
10505

((110)) 
11005

((120)) 
12005

((130-210)) 
13005

((220)) 
14005

((300)) 
15005 - 
21005 22005 22010

Request and areper-
mitted to voluntarily 
use filtering-facepiece 
respirators, and are not 
exposed to a respiratory 
hazard

X ((X))

Request and are per-
mitted to voluntarily 
use respirators that are 
NOT filtering-facepiece 
respirators, and are not 
exposed to a respiratory 
hazard

X X X ((X)) X

Are required to use 
any respirator by 
((WISHA)) DOSH or 
the employer

X X X X X X X

Would use an escape 
respirator in an emer-
gency

X X X X X X X

Reference: See WAC 296-800-160, Personal protective equipment (PPE) to find requirements for other types of PPE such as eye, hand, and head pro-
tection.

NEW SECTION

WAC 296-842-10200  Definitions. (1) Air-purifying 
respirator (APR) means a respirator equipped with an air-
purifying element such as a filter, cartridge, or canister, OR
having a filtering facepiece, for example, a dust mask.  The 
element or filtering facepiece is designed to remove specific 
contaminants, such as particles, vapors, or gases, from air 
that passes through it.

(2) Air-line respirator means an atmosphere-supplying 
respirator for which breathing air is drawn from a source sep-
arate from and not worn by the user, such as:

• A cylinder or a tank;
• A compressor;
• An uncontaminated environment.
(3) Air supplied respirator (see air-line respirator).
(4) Assigned protection factor (APF) indicates the 

workplace level of respiratory protection that a respirator or 
class of respirators is expected to provide to employees when 
you implement a continuing, effective respiratory protection 
program as specified by this chapter.  For example, an effec-
tive program makes sure the respirator is:

• Functioning properly;
• Fitted to the user;
• Worn by trained individuals; and
• Used with the limitations specified on the NIOSH-

approval label.

(5) Atmosphere-supplying respirator means a respira-
tor that supplies the user with breathing air from sources, 
such as:

• A cylinder or a tank;
• A compressor;
• An uncontaminated environment.
(6) Breathing air means air supplied to an atmosphere-

supplying respirator.  This air meets the specifications found 
in WAC 296-842-20005.

(7) Canister or cartridge (air-purifying) is part of an 
air-purifying respirator that consists of a container holding 
materials such as fiber, treated charcoal, or a combination of 
the two, that removes contaminants from the air passing 
through the cartridge or canister.

(8) Cartridge respirator (see also air-purifying respi-
rator) means an air-purifying respirator equipped with one or 
more cartridges.  These respirators have a facepiece made 
from silicone, rubber OR other plastic-like materials.

(9) Demand respirator means an atmosphere-supplying 
respirator that sends breathing air to the facepiece only when 
suction (negative pressure) is created inside the facepiece by 
inhalation.  Demand respirators are "negative pressure" res-
pirators.

(10) DOSH means the division of occupational safety 
and health, located in the department of labor and industries.
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(11) Dust mask is a name used to refer to filtering-face-
piece respirators.  Dust masks may or may not be NIOSH cer-
tified.  See filtering facepiece.

(12) Emergency respirator means a respirator suitable 
for rescue, escape, or other activities during emergency situ-
ations.

(13) Emergency situation means any occurrence that 
could or does result in a significant uncontrolled release of an 
airborne contaminant.  Causes of emergency situations 
include, but are not limited to, equipment failure, rupture of 
containers, or failure of control equipment.

(14) End-of-service-life indicator (ESLI) is a system 
that warns the air-purifying respirator user that cartridges or 
canisters must be changed.  An example of an ESLI is a dot 
on the respirator cartridge that changes color.

(15) Escape-only respirator is a respirator that can only 
be used to exit during emergencies.  Look for this use limita-
tion on the respirator's NIOSH approval label.

(16) Exposed, or exposure means the contact an 
employee has with a toxic substance, harmful physical agent, 
or oxygen deficient condition.  Exposure can occur through 
various routes of entry, such as inhalation, ingestion, skin 
contact, or skin absorption.

(17) Filter means fibrous material that removes dust, 
spray, mist, fume, fog, smoke particles, OR other aerosols 
from the air.

(18) Filtering-facepiece respirator means a tight-fit-
ting, half-facepiece, negative-pressure, particulate air-purify-
ing respirator with the facepiece mainly composed of filter 
material.  These respirators do not use cartridges or canisters 
and may have sealing surfaces composed of rubber, silicone 
or other plastic-like materials.  They are sometimes referred 
to as "dust masks."

(19) Fit factor is a number providing an estimate of fit 
for a particular respiratory inlet covering to a specific indi-
vidual during quantitative fit testing.

(20) Fit test (see also qualitative fit test and quantitative 
fit test) is an activity where the facepiece seal of a respirator 
is challenged, using a DOSH accepted procedure, to deter-
mine if the respirator provides an adequate seal.

(21) Full-facepiece respirator means a tight-fitting res-
pirator that covers the wearer's nose, mouth, and eyes.
 (22) Gas mask means an air-purifying respirator 
equipped with one or more canisters.  These respirators have 
a facepiece made from silicone, rubber OR other plastic-like 
materials.

(23) Half-facepiece respirator is a tight-fitting respira-
tor that only covers the wearer's nose and mouth.

(24) Helmet means the rigid part of a respirator that cov-
ers the wearer's head AND also provides head protection 
against impact or penetration.

(25) High-efficiency particulate air filter (HEPA)is a 
powered air-purifying respirator (PAPR) filter that removes 
at least 99.97% of monodisperse dioctyl phthalate (DOP) par-
ticles with a mean particle diameter of 0.3 micrometer from 
contaminated air.

Note: Filters designated, under 42 CFR Part 84, as an "N100," 
"R100," or "P100" provide the same filter efficiency 
(99.97%) as HEPA filters.

(26) Hood is the part of a respirator that completely cov-
ers the wearer's head and neck AND may also cover some or 
all of the shoulders and torso.

(27) Immediately dangerous to life or health (IDLH)
means an atmospheric condition that would:

• Cause an immediate threat to life; or
• Cause permanent or delayed adverse health effects; or
• Interfere with an employee's ability to escape.
(28) Licensed health care professional (LHCP) means 

an individual whose legally permitted scope of medical prac-
tice allows him or her to provide some or all of the health care 
services required for respirator users' medical evaluations.

(29) Loose-fitting facepiece is a respiratory inlet cover-
ing that is designed to form a partial seal with the face.

(30) Negative-pressure respirator means any tight-fit-
ting respirator in which the air pressure inside the facepiece is 
less than the air pressure outside the respirator during inhala-
tion.

(31) NIOSH is the National Institute for Occupational 
Safety and Health.  NIOSH is the federal agency that certifies 
respirators for occupational use.

(32) Oxygen deficient is an atmosphere with an oxygen 
content below 19.5% by volume.

(33) Permissible exposure limits (PELs) are employee 
exposures to toxic substances or harmful agents that must not 
be exceeded.  PELs are specified in applicable DOSH chap-
ters.

(34) Positive-pressure respirator means a respirator in 
which the air pressure inside the respiratory inlet covering is 
greater than the air pressure outside the respirator.

(35) Powered air-purifying respirator (PAPR) means 
an air-purifying respirator equipped with a blower that draws 
ambient air through cartridges or canisters.  These respira-
tors, as a group, are not classified as positive pressure respi-
rators and must not be used as such.

(36) Pressure-demand respirator means a positive-
pressure atmosphere-supplying respirator that sends breath-
ing air to the respiratory inlet covering when the positive 
pressure is reduced inside the facepiece by inhalation or leak-
age.

(37) Qualitative fit test (QLFT) is a test that determines 
the adequacy of respirator fit for an individual.  The test relies 
on the employee's ability to detect a test substance.  Test 
results are either "pass" or "fail."

(38) Quantitative fit test (QNFT) is a test that deter-
mines the adequacy of respirator fit for an individual.  The 
test relies on specialized equipment that performs numeric 
measurements of leakage into the respiratory inlet covering. 
Test results are used to calculate a "fit factor."

(39) Required use is respirator use that:
• Is necessary to protect employees from respiratory haz-

ards; or
• The employer decides to require for his or her own rea-

sons.  For example, the employer decides to follow more rig-
orous exposure limits.

(40) Respirator is a type of personal protective equip-
ment designed to protect the wearer from airborne contami-
nants, oxygen deficiency, or both.
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(41) Respiratory hazard means airborne hazards and 
oxygen deficiency that are addressed in chapter 296-841 
WAC, Airborne contaminants.

(42) Respiratory inlet covering is the part of a respira-
tor that forms the protective barrier between the user's respi-
ratory tract and an air-purifying device or breathing air source 
or both.  The respiratory inlet covering may be a facepiece, 
helmet, hood, suit, or mouthpiece respirator with nose clamp.

(43) Seal check means actions conducted by the respira-
tor user each time the respirator is put on, to determine if the 
respirator is properly seated on the face.

(44) Self-contained breathing apparatus (SCBA) is an 
atmosphere-supplying respirator designed for the breathing 
air source, to be carried by the user.

(45) Service-life means the period of time that a respira-
tor, filter or sorbent, or other respiratory equipment provides 
adequate protection to the wearer.  For example, the period of 
time that sorbent cartridge is effective for removing a harm-
ful substance from the air.

(46) Sorbent means rigid, porous material, such as char-
coal, used to remove vapor or gas from the air.

(47) Supplied-air respirator (see air-line respirator).
(48) Tight-fitting facepiece is a respiratory inlet cover-

ing forming a complete seal with the face OR neck.  Mouth-
piece respirators are not tight-fitting facepieces.

(49) Voluntary use means respirator use that is 
requested by the employee and permitted by the employer 
when no respiratory hazard exists.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-10505  Designate a program adminis-
trator. 

Exemption: You do not need to designate a program administrator 
if employees use only filtering-facepiece respirators 
and do so only as voluntary use.

((Definition:
Voluntary use is respirator use that is requested by the 

employee AND permitted by the employer when NO respira-
tory hazard exists.))

Designate a program administrator who has overall 
responsibility for your program and has sufficient training or 
experience to oversee program development, coordinate 
implementation, and conduct required evaluations of pro-
gram effectiveness outlined in WAC 296-842-12005.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-11005  Make sure voluntary use of res-
pirators is safe. 

((Definition:
Voluntary use is respirator use that is requested by the 

employee AND permitted by the employer when NO respira-
tory hazard exists.))

IMPORTANT:
((If you)) • Respirator use is not voluntary, and the 

required use sections of this chapter apply, if:

– An employer chooses to require respirator use((, use is 
NOT voluntary and the required use sections of this chapter 
apply)).

– A respiratory hazard, such as exposure to a substance 
over the permissible exposure limit (PEL) or hazardous expo-
sure to an airborne biological hazard, is present.  To evaluate 
respiratory hazards in your workplace, see chapter 296-841 
WAC, Airborne contaminants.

– Some requirements in this section do not apply if only 
filtering-facepiece respirators are used voluntarily.

– Some filtering-facepiece respirators are equipped with 
a sorbent layer for absorbing "nuisance" organic vapors. 
These can be used for voluntary use, but are not NIOSH cer-
tified for protection against hazardous concentrations of 
organic vapor.

(1) Make sure voluntary respirator use does NOT:
(a) Interfere with an employee's ability to work safely, 

such as restricting necessary vision or radio communication;
OR
(b) Create health hazards.
Note: Examples of health hazards include:

• Skin irritation, dermatitis, or other health effects caused 
by using a dirty respirator.
• Illness created by sharing contaminated respirators.
• Health effects caused by use of an unsafe air supply, such 
as carbon monoxide poisoning.

(2) Provide all voluntary respirator users with the advi-
sory information in Table 2 at no cost to them.

((Note: If you have provided employees with the advisory informa-
tion required in the previous rule, WAC 296-62-07117, you 
do not need to provide the additional information in Table 2 
to those employees.))

(3) Develop and maintain a written program that 
includes the following:

((Exemption: If employees use only filtering-facepiece respirators 
and do so only voluntarily, you do not need to develop 
and maintain a written program.))

(a) Medical evaluation provisions as specified in WAC 
((296-842-140)) 296-842-14005.

(b) Procedures to properly clean and disinfect respira-
tors, according to WAC 296-842-22015, if they are reused.

(c) How to properly store respirators, according to WAC 
296-842-17010, so that using them does not create hazards.

(d) Procedures to make sure there is a safe air supply, 
according to WAC ((296-842-200)) 296-842-20010, when 
using air-line respirators and SCBAs.

(e) Effective training to ensure respirator use does NOT
create a hazard.

((Note: • Pay for medical evaluations, training, travel related costs, 
and wages.  You do NOT need to pay for respirators employ-
ees use only voluntarily.
• If you have both voluntary and required respirator users, 
you may choose to treat voluntary users as required users. 
Doing this exceeds the requirements in this section.))

Exemption: If employees use only filtering-facepiece respirators and do 
so only voluntarily, you do not need to develop and main-
tain a written program.

(4) Use Table 2 to provide information to employees 
who voluntarily use any type of respirator.
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Table 2

Advisory Information for Employees Who Voluntarily Use Respirators
• Respirators protect against airborne hazards when properly selected and used.  Respirator usage that is required by 
((WISHA)) DOSH or your employer is not voluntary use.  With required use, your employer will need to provide further train-
ing and meet additional requirements in this chapter.  ((WISHA)) DOSH recommends voluntary use of respirators when expo-
sure to substances is below ((WISHA)) DOSH permissible exposure limits (PELs) because respirators can provide you an 
additional level of comfort and protection.
• If you choose to voluntarily use a respirator (whether it is provided by you or your employer) be aware that respirators can 
create hazards for you, the user.  You can avoid these hazards if you know how to use your respirator properly AND how to 
keep it clean.  Take these steps:

– Read and follow all instructions provided by the manufacturer about use, maintenance (cleaning and care), and 
warnings regarding the respirator's limitations.
– Choose respirators that have been certified for use to protect against the substance of concern.  The National 
Institute for Occupational Safety and Health (NIOSH) certifies respirators.  If a respirator is not certified by 
NIOSH, you have no guarantee that it meets minimum design and performance standards for workplace use.

■  A NIOSH approval label will appear on or in the respirator packaging.  It will tell you what 
protection the respirator provides.

– Keep track of your respirator so you do not mistakenly use someone else's.
– DO NOT wear your respirator into:

■  Required use situations when you are only allowed voluntary use.
■  Atmospheres containing hazards that your respirator is not designed to protect against.

For example, a respirator designed to filter dust particles will not protect you 
against solvent vapor, smoke or oxygen deficiency.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-12010  Keep respirator program 
records. (1) ((Keep records of your)) A written copy of the
current respirator program must be kept by the employer.

(2) Keep each employee's current fit test record, if fit 
testing is conducted, until the next fit test is administered.  Fit 
test records must include:

(a) Employee name;
(b) Test date;
(c) Type of fit-test performed;
(d) Description (type, manufacturer, model, style, and 

size) of the respirator tested;
(e) Results of fit tests, for example, for quantitative fit 

tests include the overall fit factor AND a print out, or other 
recording of the test.

(3) Keep training records that include ((employee's)) 
employees' names and the dates trained.

(4) Keep written recommendations from the LHCP.
Reference: See chapter 296-802 WAC, Employee medical and 

exposure records, for additional requirements that 
apply to medical records.

(5) Employers must allow affected employees and their 
representatives to examine and copy records required by this 
section ((to be examined and copied by affected employees 
and their representatives)).

((Reference: See chapter 296-802 WAC, Employee medical and 
exposure records, for additional requirements that 
apply to medical records.))

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-13005  Select and provide appropriate 
respirators. 

Exemption: This section does NOT apply to respirator use that is 
voluntary.  See WAC 296-842-11005 for voluntary 
use program requirements.

IMPORTANT:
See chapter 296-841 WAC, Airborne contaminants, for:
• Hazard evaluation requirements.  Evaluation results are 

necessary for respirator selection.
• References to substance-specific rules that may also 

apply to you and have additional respirator selection require-
ments.  These references are found in the permissible expo-
sure limit (PEL) table.

A respirator shall be provided to each employee when 
such equipment is necessary to protect the health of the 
employee.  Select and provide, at no cost to employees, 
appropriate respirators for routine use, infrequent use, and 
reasonably foreseeable emergencies (such as escape, emer-
gency, and spill response situations) by completing the fol-
lowing process:

Respirator Selection Process

Step 1:  If your only respirator use is for escape, skip to 
Step 8 to select appropriate respirators.

Step 2:  If the respiratory hazard is a biological aerosol, 
such as TB (tuberculosis), anthrax, psittacosis (parrot fever), 
or hanta virus, select a respirator appropriate for nonemer-
gency activities recognized to present a health risk to workers 
AND skip to Step 8.
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• If respirator use will occur during emergencies, skip to 
Step 8 and document the analysis used to select the appropri-
ate respirator.

• Use Centers for Disease Control (CDC) selection guid-
ance for exposures to specific biological agents when this 
guidance exists.  Visit http://www.cdc.gov.

Step 3:  If the respiratory hazard is a pesticide, follow 
the respirator specification on the pesticide label AND skip to 
Step 9.

Step 4:  Determine the expected exposure concentration 
for each respiratory hazard of concern.  Use the results from 
the evaluation required by chapter 296-841 WAC, Airborne 
contaminants.

Step 5:  Determine if the respiratory hazard is classified 
as IDLH; if it is NOT IDLH skip to Step 7.

• The respiratory hazard IS classified as IDLH if:
– The atmosphere is oxygen deficient or oxygen 

enriched;
OR
– You CANNOT measure or estimate your expected expo-

sure concentration;
OR 
– Your measured or estimated expected exposure con-

centration is greater or equal to the IDLH value in the NIOSH 
Pocket Guide to Chemical Hazards.

Note: ((• WISHA)) DOSH uses the IDLH values in the 1990 edi-
tion of the NIOSH Pocket Guide to Hazardous Chemicals
to determine the existence of IDLH conditions.  You may 
use more recent editions of this guide.  Visit www.cdc.gov/ 
niosh for more information.
((• If your measured or estimated expected exposure con-
centration is below NIOSH's IDLH values, proceed to Step 
7.))

Step 6:  Select an appropriate respirator from one of the 
following respirators for IDLH conditions and skip to Step 8:

• Full-facepiece, pressure demand, self-contained 
breathing apparatus (SCBA) certified by NIOSH for a mini-
mum service life of thirty minutes;

OR
• Full-facepiece, pressure demand air-line respirator 

equipped with an auxiliary self-contained air supply.
Exception: If the respiratory hazard is oxygen deficiency AND

you can show oxygen concentrations can be con-
trolled within the ranges listed in Table 4 under ALL
foreseeable conditions, you are allowed to select ANY
type of SCBA or air-line respirator:

Table 4
Concentration Ranges for Oxygen Deficiency

Altitude
(as ft. above sea level)

Oxygen Concentration Range
(as percent oxygen)

Below 3,001 16.0 - 19.5
3,001 - 4,000 16.4 - 19.5
4,001 - 5,000 17.1 - 19.5
5,001 - 6,000 17.8 - 19.5
6,001 - 7,000 18.5 - 19.5
7,001 - 8,000 19.3 - 19.5

Above 8,000 feet the exception does not apply.  Oxygen-
enriched breathing air must be supplied above 14,000 feet.

Step 7:  Select respirator types with assigned protection 
factors (APFs) from Table 5 that are appropriate to protect 
employees from the expected exposure concentration.

Note: • ((The helpful tool)) Appendix B, using assigned protection 
factors (APFs) for respirator selection, found in ((the resource 
section of)) this chapter, ((utilizes)) uses the hazard-ratio 
approach established by ANSI Z88.2-1992 to determine which 
respirator types can provide a sufficient level of protection.
• If no permissible exposure limit (PEL) is established for an 
airborne contaminant, use relevant available information and 
informed professional judgment to determine an acceptable 
exposure limit value to use for calculating hazard ratios.  For 
example, you may use exposure limit values established by the 
American Conference of Governmental Industrial Hygienists 
(((ACGHI) [(ACGIH)])) (ACGIH).

Step 8:  Consider hazards that could require selection of 
specific respirator types.  For example, select full-facepiece 
respirators to prevent eye irritation or abrasive blasting hel-
mets to provide particle rebound protection.

Note: Rules for specific substances have additional selection 
specifications that apply to escape and other types of respi-
rators.  Make sure you follow those additional requirements 
before finalizing your selection.

Step 9:  Evaluate user and workplace factors that might 
compromise respirator performance, reliability or safety.

Examples:
• High humidity or temperature extremes in the work-

place.
• Necessary voice communication.
• High traffic areas and moving machinery.
• If respirator use is for escape only, follow this step and 

then skip to Step 11.
• If the respiratory hazard is a pesticide, follow the 

requirements on the pesticide label and skip to Step 11.
• Time or distance for escape.
Step 10:  Follow Table 6 requirements to select an air-

purifying respirator.
• If Table 6 requirements cannot be met, you must select 

an appropriate air-line respirator or an SCBA.
Step 11:  Make sure respirators you select are certified 

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

• Respirators provided exclusively for escape from 
IDLH atmospheres must be NIOSH-certified for escape from 
the atmosphere in which they will be used.

• To maintain certification, make sure the respirator is 
used according to cautions and limitations specified on the 
NIOSH approval label.  This includes manufacturer restric-
tions on cartridges and canisters.

Note: While selecting respirators, you will need to select a suffi-
cient number of types, models or sizes to provide for fit test-
ing.  You can also consider other respirator use issues, such 
as accommodating facial hair with a loose fitting respirator.

Use Table 5 to identify the assigned protection factor for 
different types of respirators.

• These assigned protection factors are only effective 
when the employer implements a continuing, effective respi-
rator program as required by this chapter, including training, 
fit testing, maintenance, and use requirements.

• You may select respirators assigned for use in higher 
workplace concentrations of a hazardous substance for use at 
[ 101 ] Expedited



WSR 09-08-106 Washington State Register, Issue 09-08
lower concentrations of that substance, or when required use 
is independent of concentration.

Table 5
Assigned Protection Factors (APF) for Respirator Types

If the respirator is a(n) . . . Then the APF is. . . 
Air-purifying respirator with a:
• Quarter-mask . . . . . . . . . . . . 5
• Half-facepiece.  This category 
includes filtering facepiece and 
elastomeric facepiece
models  . . . . . . . . . . . . . . . . . . 10
• Full-facepiece  . . . . . . . . . . . 50
Powered air-purifying respirator 
(PAPR) with a:
• Loose-fitting facepiece  . . . . 25
• Half-facepiece . . . . . . . . . . . 50
• Full-facepiece  . . . . . . . . . . . 1000
• Hood or helmet  . . . . . . . . . . 25/1000

(see note)
Note:  PAPRs with helmets/hoods may receive an APF of 
1000 only when you have evidence that testing of these res-
pirators demonstrates performance at a level of protection 
of 1,000 or greater.  Such evidence must be provided by the 
respirator manufacturer.  This level of performance can 
best be demonstrated by performing a workplace protection 
factor (WPF) or simulated workplace protection factor 
(SWPF) study or equivalent testing.
Air-line respirator with a:
• Half-facepiece and designed to 
operate in demand mode  . . . . 10
• Loose-fitting facepiece and 
designed to operate in continuous 
flow mode  . . . . . . . . . . . . . . . 25
• Half-facepiece and designed to 
operate in continuous-flow mode 50
• Half-facepiece and designed to 
operate in pressure-demand or 
other positive-pressure mode . 50
• Full-facepiece and designed to 
operate in demand mode  . . . . 50
• Full-facepiece and designed to 
operate in continuous-flow mode 1000
• Full-facepiece and designed to 
operate in pressure-demand or 
other positive-pressure mode . 1000
• Helmet or hood and designed to 
operate in continuous-flow mode 

25/1000
(see note)

Note:  Air-line respirators with helmets/hoods designed to 
operate in continuous-flow mode may receive an APF of 
1000 when you have evidence that testing of these respira-
tors demonstrates performance at a level of protection of 

1,000 or greater.  Such evidence must be provided by the 
respirator manufacturer.  This level of performance can 
best be demonstrated by performing a workplace protection 
factor (WPF) or simulated workplace protection factor 
(SWPF) study or equivalent testing.
Self-contained breathing apparatus 
(SCBA) with a tight fitting:
• Half-facepiece and designed to 
operate in demand mode  . . . . 10
• Full-facepiece and designed to 
operate in demand mode  . . . . 50
• Full-facepiece and designed to 
operate in pressure-demand or 
other positive pressure mode (e.g., 
open/closed circuit) . . . . . . . . 10,000
• Helmet or hood and designed to 
operate in demand mode. . . . . 50
• Helmet or hood and designed to 
operate in pressure-demand or 
other positive-pressure mode (e.g., 
open/closed circuit)  . . . . . . . . 10,000
Combination respirators:
• When using a combination respi-
rator, such as an air-line respirator 
with an air-purifying filter, you 
must make sure the APF is appro-
priate to the mode of operation in 
which the respirator is used . .
Escape respirators:
• APFs in this table do not apply to 
respirators used solely for escape.  
To select escape respirators, go to 
Step 8 of this section  . . . . . . .

Use Table 6 to select air-purifying respirators for parti-
cle, vapor, or gas contaminants.

Table 6
Requirements for Selecting Any Air-purifying Respirator

If the contaminant is a
. . . 

Then . . . 

• Gas OR vapor • Provide a respirator with 
canisters or cartridges 
equipped with a NIOSH-cer-
tified, end-of-service-life 
indicator (ESLI)
OR

• If a canister or cartridge 
with an ESLI is NOT avail-
able, develop a cartridge 
change schedule to make 

If the respirator is a(n) . . . Then the APF is. . . 
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AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-14005  Provide medical evaluations. 
Exemption: This section does not apply to employees who only

use:
• Filtering-facepiece respirators voluntarily.  See 
WAC 296-842-11005 for voluntary use requirements; 
or
• Escape-only respirators that are mouthpiece, loose-
fitting, or hooded respirators.

IMPORTANT:
• If ((you have provided)) an employee has been pro-

vided with a medical evaluation addressing respirator use, as 
required by another chapter, that evaluation will meet the 
requirements of this section.

• Using a respirator can create physical risks for an 
employee each time it is worn.  The extent of these risks 
depends on these factors:

– Type of respirator;
– Environmental conditions at the worksite;
– Physical demands of the work;
– Use of the protective clothing;
– Employee's health status.
Follow the medical evaluation process, Steps 1 through 7 

in this section, to provide medical evaluations for employees 
at no cost to them.

Medical Evaluation Process

Step 1:  Identify employees who need medical evalua-
tions AND determine the frequency of evaluations from Table 
7.  Include employees who:

• Are required to use respirators;
OR
• Voluntarily use respirators that are not filtering-face-

piece respirators.
Note: You may use a previous employer's medical evaluation for 

an employee if you can:
• Show the employee's previous work and use conditions 
were substantially similar to yours;
AND
• Obtain a copy of the licensed health care professional's 
(LHCP's) writ ten recommendation approving the 
employee's use of the respirator chosen by you.

Step 2:  Identify a licensed health care professional 
(LHCP) to perform your medical evaluations.

Note: If you select a different LHCP, you do not need to have new 
medical evaluations done.

Step 3:  Make sure your LHCP has the following infor-
mation before the evaluation is completed:

• Information describing the respirators employees may 
use, including the weight and type.

• How the respirators will be used, including:
– How often the respirator will be used, for example, 

daily, or once a month;
– The duration of respirator use, for example, a mini-

mum of one hour, or up to twelve hours;
– The employee's expected physical work effort;
– Additional personal protective clothing and equipment 

to be worn;
– Temperature and humidity extremes expected during 

use;
• A copy of your written respiratory protection program 

and this chapter.
Note: • You may choose to send the questionnaire to the LHCP 

ahead of time, giving time to review it and add any neces-
sary questions.
• The LHCP determines what questions to add to the ques-
tionnaire, if any; however, questions in Parts 1-3 may not be 
deleted or substantially altered.

Step 4:  Administer the medical questionnaire in WAC 
296-842-22005 to employees, OR provide them a medical 
exam that obtains the same information.

Note: You may use on-line questionnaires if the questions are the 
same and requirements of this section are met.

• Administer the examination or questionnaire at no cost 
to employees:

– During the employee's normal working hours;
OR
– At a time and place convenient to the employee.
• Maintain employee confidentiality during examination 

or questionnaire administration:
– Do not view employee's answers on the questionnaire;
– Do not act in a manner that may be considered a breach 

of confidentiality.

sure the canisters or car-
tridges are replaced before 
they are no longer effective
OR

• Select an atmosphere-sup-
plying respirator

• Particle, such as a dust, 
spray, mist, fog, fume, or 
aerosol

• Select respirators with fil-
ters certified to be at least 
95% efficient by NIOSH

– For example, N95s, 
R99s, P100s, or High Effi-
ciency Particulate Air 
(HEPA) filters

((OR

• You may select respirators 
NIOSH certified as "dust 
and mist," "dust, fume, or 
mist," OR "pesticides."  You 
can only use these respira-
tors if particles primarily 
have a mass median aerody-
namic diameter of at least 
two micrometers.
Note: These respirators are 
no longer sold for occupa-
tional use.))

If the contaminant is a
. . . 

Then . . . 
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Note: Providing confidentiality is important for securing success-
ful medical evaluations.  It helps make sure the LHCP gets 
complete and dependable answers on the questionnaire.

• Make sure employees understand the content of the 
questionnaire.

• Provide the employee with an opportunity to discuss 
the questionnaire or exam results with the LHCP.

Step 5:  Provide follow-up evaluation for employees 
when:

• The LHCP needs more information to make a final rec-
ommendation;

OR
• An employee gives any positive response to questions 

1-8 in Part 2 OR to questions 1-6 in Part 3 of the ((WISHA)) 
DOSH medical evaluation questionnaire in WAC 296-842-
22005.

Note: Follow-up may include:
• Employee consultation with the LHCP such as a telephone 
conversation to evaluate positive questionnaire responses;
• Medical exams;
• Medical tests or other diagnostic procedures.

Step 6:  Obtain a written recommendation from the 
LHCP that contains only the following medical information:

• Whether or not the employee is medically able to use 
the respirator;

• Any limitations of respirator use for the employee;
• What future medical evaluations, if any, are needed;
• A statement that the employee has been provided a 

copy of the written recommendation.
Step 7:  Provide a powered, air-purifying respirator 

(PAPR) when the LHCP determines the employee should not 
wear a negative-pressure air-purifying respirator AND is able 
to wear a PAPR.
Reference: See WAC ((296-842-130)) 296-842-13005 for requirements 

regarding selection of air-purifying respirators.
Note: • You may discontinue medical evaluations for an employee 

when the employee no longer uses a respirator.
• If you have staff conducting your medical evaluations, 
they may keep completed questionnaires and findings as 
confidential medical records, if they are maintained sepa-
rately from other records.

Use Table 7 to determine medical evaluation frequency.

Table 7
Evaluation Frequency

Type of Evaluation: When required:
Initial medical evaluations • Before respirators are fit-tested or used in the workplace.
Subsequent medical evaluations • If any of these occur:

– Your licensed health care professional (LHCP) recommends them; for exam-
ple, periodic evaluations at specified intervals.
– A respirator program administrator or supervisor informs you that an 
employee needs reevaluation.
– Medical signs or symptoms (such as breathing difficulties) are:

■  Observed during fit testing or program evaluation
OR

■  Reported by the employee
– Changes in worksite conditions such as physical work effort, personal pro-
tective clothing, or temperature that could substantially increase the 
employee's physiological stress.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-15005  Conduct fit testing. 
Exemption: This section does not apply to any respirators that are:

• Voluntarily used.  See WAC 296-842-11005 for vol-
untary use requirements.
• Mouthpiece respirators and other escape-only respi-
rators.
• Loose-fitting respirators.

IMPORTANT:
• Fit testing is an activity where the seal of a respirator is 

tested to determine if it's adequate.
• This section covers general requirements for fit testing. 

Specific fit testing procedures are covered in WAC 296-842-
22010.

(1) Provide, at no cost to the employee, fit tests for ALL
tight fitting respirators on the following schedule:

(a) Before employees are assigned duties that may 
require the use of respirators;

(b) At least every twelve months after initial testing;
(c) Whenever any of the following occurs:
■  A different respirator facepiece is chosen such as a 

different type, model, style, or size;
■  You become aware of a physical change in an 

employee that could affect respirator fit.  For example, you 
may observe, or be told about, facial scarring, dental changes, 
cosmetic surgery, or obvious weight changes;

■  An employee notifies you, or your LHCP, that the 
respirator fit is unacceptable.  During the retest, you must 
give an employee reasonable opportunity to select a different 
respirator facepiece (size, model, etc.).

Note: You may accept a fit test completed by a previous employer 
IF:
• You obtain written documentation of the fit test;
AND
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• The results of the fit test are not more than twelve months 
old;
AND
• The employee will use the same respirator (the same type, 
model, style, and size);
AND
• The fit test was conducted in a way that meets the require-
ments of WAC ((296-842-150)) 296-842-15005 and 296-
842-22010.

(2) Select and use an appropriate fit-testing procedure 
from WAC 296-842-22010 of this chapter.

(3) Use quantitative fit-test methods when a negative 
pressure respirator will be used in concentrations requiring a 
protection factor greater than 10.  This includes:

■  Full facepiece air-purifying respirators;
■  SCBAs operated in demand (negative pressure) 

mode;
■  Air-line respirators operated in demand mode.
(4) Make sure tight-fitting PAPRs, SCBAs, or air-line 

respirators are fit tested in negative-pressure mode.  This 
must be done by either:

(a) Temporarily converting the respirator user's actual 
facepiece into a negative pressure respirator using the appro-
priate filters;

OR
(b) Using an identical negative pressure air-purifying 

respirator facepiece as a surrogate for the SCBA, air-line or 
PAPR.  The surrogate facepiece must have the same sealing 
surfaces as the SCBA, air-line, or PAPR.

Remove any modifications made to the respirator face-
piece for fit testing and return the facepiece to the NIOSH 
approved configuration before the facepiece is used in the 
workplace.

(5) Make sure the person conducting fit testing is able to 
do ALL of the following:

(a) Prepare test solutions if required;
(b) Make sure equipment works properly;
(c) Perform tests properly;
(d) Recognize invalid tests;
(e) Calculate fit factors properly if required.
Note: • No specific training program or certification is required 

for those who conduct fit tests.
• You should consider evaluating these individuals to deter-
mine their proficiency in the fit-testing method to be used.
• You can use an evaluation form such as the form included 
in the American National Standard for Respirator Fit Test-
ing Methods, ANSI/AIHA Z88.10-2001 to determine if the 
individual meets these requirements.  Visit www.ansi.org or 
www.aiha.org.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-17005  Maintain respirators in a clean 
and reliable condition. 

IMPORTANT:
• This section applies to employees who voluntarily use 

respirators only when maintenance is necessary to prevent 
the respirator from creating a hazard.  See WAC 296-842-
11005 for voluntary use requirements.

(1) Make sure respirators are kept, at no cost to the 
employee, clean, sanitary and in good working order.

(2) Clean and disinfect respirators as often as specified in 
Table 8 of this section.

Note: • Use required cleaning and disinfecting procedures in 
WAC 296-842-22015, or the manufacturer's procedures 
that:
– Result in a clean and sanitary respirator;
– Do not damage the respirator;
– Do not harm the user.
• Automated cleaning and disinfecting are permitted.
• Cleaning and disinfecting may be done by a central facil-
ity as long as you make sure respirators provided are clean, 
sanitary, and function properly.

(3) Make sure respirators are assembled properly after 
cleaning or disinfecting.

Table 8
Required Frequencies for Cleaning and Disinfecting Res-

pirators

If the respirator will
be . . . 

Then((,)) clean and disinfect 
the respirator . . . 

• Used exclusively by one 
employee

• As often as needed to:

– Keep it clean and 
functional
AND

– To prevent health haz-
ards such as skin irrita-
tion

• Shared for nonemer-
gency use

• Before it is worn by another 
employee

OR

• Used for fit-testing or 
training
• Shared for emergency 
use

• After each use so the respira-
tor is immediately ready for 
use at all times

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-18005  Prevent sealing problems with 
tight-fitting respirators. 

Exemption: This section does not apply to respirator use that is 
voluntary.  See WAC 296-842-11005 for voluntary 
use program requirements.

(1) Make sure employees use the procedure in WAC 
296-842-22020 to perform a user seal check each time they 
put on their tight-fitting respirator.

(2) Make sure you do NOT permit respirator use if 
employees have a characteristic that interferes with the respi-
rator facepiece seal or valve function.  For example, stubble, 
moustaches, sideburns, bangs, hairlines, or scars between the 
face and the sealing surface of the respirator will affect the 
seal.

(3) Make sure corrective glasses or personal protective 
equipment (PPE) do NOT interfere with the facepiece seal. 
Examples of PPE include safety glasses, goggles, face-
shields, clothing, and hard hats.
[ 105 ] Expedited



WSR 09-08-106 Washington State Register, Issue 09-08
AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-19005  Provide standby assistance in 
immediately dangerous to life or health (IDLH) condi-
tions. 

IMPORTANT:
((WISHA)) DOSH currently uses the IDLH values in the 

1990 NIOSH Pocket Guide to Chemical Hazards to deter-
mine the existence of IDLH conditions.  You may use more 
recent editions of this guide.  Visit www.cdc.gov/niosh for 
more information.

(1) Provide at least two standby employees outside the 
IDLH area.

Note: You need only one standby employee if the IDLH condition 
is well characterized, will remain stable AND you can show 
one employee can adequately do ALL of the following:
• Monitor employees in the IDLH area;
• Implement communication; and
• Initiate rescue duties.

(2) Train and equip standby employees to provide effec-
tive emergency rescue.  Equip them with:

(a) A pressure-demand SCBA or a pressure-demand air-
line respirator with an auxiliary SCBA, for each standby 
employee;

(b) Appropriate retrieval equipment, when it would help 
with the effective rescue of the entrant, or an equivalent 
means of rescue.

(3) Make sure standby employees maintain visual, voice, 
or signal line communication with employees in the IDLH 
area.

(4) Make sure that in the event of an emergency:
(a) Standby employees notify you or your designee 

before they enter the IDLH area to provide emergency res-
cue;

(b) You provide necessary assistance when notified.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-22005  Use this medical questionnaire 
for medical evaluations. Use the medical questionnaire in 
Table 10 when conducting medical evaluations.

Note: • You may use a physical exam instead of this questionnaire 
if the exam covers the same information as the question-
naire.

• You may use on-line questionnaires if the questions are 
the same and the requirements in WAC ((296-842-140)) 
296-842-14005 of this chapter are met.
• You may choose to send the questionnaire to the LHCP 
ahead of time, giving time to review it and add any neces-
sary questions.
• The LHCP determines what questions to add to the ques-
tionnaire, if any; however, questions in Parts 1-3 may not be 
deleted or substantially altered.

Table 10

((WISHA)) DOSH Medical Evaluation Questionnaire
Employer instructions:

• You may use on-line questionnaires if the require-
ments in WAC 296-842-14005 are met.
• You must tell your employee how to deliver or 
send the completed questionnaire to the health care 
provider you have selected.
• You must NOT review employees' questionnaires.

Health care provider's instructions:
• Review the information in this questionnaire and 
any additional information provided to you by the 
employer.
• You may add questions to this questionnaire at 
your discretion; HOWEVER, questions in Parts 1-3 
may not be deleted or substantially altered.
• Follow-up evaluation is required for any positive 
response to questions 1-8 in Part 2, or questions 1-6 
in Part 3.  This might include:  Phone consultations 
to evaluate positive responses, medical tests, and 
diagnostic procedures.
• When your evaluation is complete, send a copy of 
your written recommendation to the employer AND 
employee.

Employee information and instructions:
• Your employer must allow you to answer this ques-
tionnaire during normal working hours, or at a time 
and place that is convenient to you.
• Your employer or supervisor must not look at or 
review your answers at any time.

Part 1 - Employee Background Information
ALL employees must complete this part

Please print
1. Today's date:                    
2. Your name:                           
3. Your age (to nearest year):         
4. Sex (circle one):  Male / Female
5. Your height:       ft.       in.
6. Your weight:         lbs.
7. Your job title:                                                                     
8. A phone number where you can be reached by the health care professional who reviews this questionnaire (include Area 
Code):                             
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9. The best time to call you at this number:                   
10.  Has your employer told you how to contact the health care professional who will review this ques-
tionnaire?

Yes / No

11. Check the type of respirator(s) you will be using:
a.         N, R, or P filtering-facepiece respirator (for example, a dust mask, OR an N95 filtering-facepiece respirator).
b. Check all that apply.
❏  Half mask ❏  Full facepiece mask ❏  Helmet hood ❏  Escape
❏  Nonpowered cartridge or canister ❏  Powered air-purifying cartridge respirator (PAPR)
❏  Supplied-air or Air-line
Self contained breathing apparatus (SCBA):  ❏  Demand or ❏  Pressure demand
Other:                                                                   
12.  Have you previously worn a respirator? Yes / No
If "yes," describe what type(s):                                                            

Part 2 - General Health Information
ALL employees must complete this part

Please circle "Yes" or "No"
1. Do you currently smoke tobacco, or have you smoked tobacco in the last month? Yes / No
2. Have you ever had any of the following conditions?
a. Seizures (fits): Yes / No
b. Diabetes (sugar disease): Yes / No
c. Allergic reactions that interfere with your breathing: Yes / No
d. Claustrophobia (fear of closed-in places): Yes / No
e. Trouble smelling odors: Yes / No
3. Have you ever had any of the following pulmonary or lung problems?
a. Asbestosis: Yes / No
b. Asthma: Yes / No
c. Chronic bronchitis: Yes / No
d. Emphysema: Yes / No
e. Pneumonia: Yes / No
f. Tuberculosis: Yes / No
g. Silicosis: Yes / No
h. Pneumothorax (collapsed lung): Yes / No
i. Lung cancer: Yes / No
j. Broken ribs: Yes / No
k. Any chest injuries or surgeries: Yes / No
l. Any other lung problem that you have been told about: Yes / No
4. Do you currently have any of the following symptoms of pulmonary or lung illness?
a. Shortness of breath: Yes / No
b. Shortness of breath when walking fast on level ground or walking up a slight hill or incline: Yes / No
c. Shortness of breath when walking with other people at an ordinary pace on level ground: Yes / No
d. Have to stop for breath when walking at your own pace on level ground: Yes / No
e. Shortness of breath when washing or dressing yourself: Yes / No
f. Shortness of breath that interferes with your job: Yes / No
g. Coughing that produces phlegm (thick sputum): Yes / No
h. Coughing that wakes you early in the morning: Yes / No
i. Coughing that occurs mostly when you are lying down: Yes / No
j. Coughing up blood in the last month: Yes / No
k. Wheezing: Yes / No
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l. Wheezing that interferes with your job: Yes / No
m. Chest pain when you breathe deeply: Yes / No
n. Any other symptoms that you think may be related to lung problems: Yes / No
5. Have you ever had any of the following cardiovascular or heart problems? Yes / No
a. Heart attack: Yes / No
b. Stroke: Yes / No
c. Angina: Yes / No
d. Heart failure: Yes / No
e. Swelling in your legs or feet (not caused by walking): Yes / No
f. Heart arrhythmia (heart beating irregularly): Yes / No
g. High blood pressure: Yes / No
h. Any other heart problem that you have been told about: Yes / No
6. Have you ever had any of the following cardiovascular or heart symptoms?
a. Frequent pain or tightness in your chest: Yes / No
b. Pain or tightness in your chest during physical activity: Yes / No
c. Pain or tightness in your chest that interferes with your job: Yes / No
d. In the past 2 years, have you noticed your heart skipping or missing a beat: Yes / No
e. Heartburn or indigestion that is not related to eating: Yes / No
f. Any other symptoms that you think may be related to heart or circulation problems: Yes / No
7. Do you currently take medication for any of the following problems? Yes / No
a. Breathing or lung problems: Yes / No
b. Heart trouble: Yes / No
c. Blood pressure: Yes / No
d. Seizures (fits): Yes / No
8. If you have used a respirator, have you ever had any of the following problems? (If you have never 
used a respirator, check the following space and go to question 9:)        
a. Eye irritation: Yes / No
b. Skin allergies or rashes: Yes / No
c. Anxiety: Yes / No
d. General weakness or fatigue: Yes / No
e. Any other problem that interferes with your use of a respirator? Yes / No
9. Would you like to talk to the health care professional who will review this questionnaire about your 
answers? Yes / No

Part 3 - Additional Questions for Users of Full-Facepiece Respirators or SCBAs
Please circle "Yes" or "No"

1. Have you ever lost vision in either eye (temporarily or permanently)? Yes / No
2. Do you currently have any of these vision problems?
a. Need to wear contact lenses: Yes / No
b. Need to wear glasses: Yes / No
c. Color blindness: Yes / No
d. Any other eye or vision problem: Yes / No
3. Have you ever had an injury to your ears, including a broken ear drum? Yes / No
4. Do you currently have any of these hearing problems?
a. Difficulty hearing: Yes / No
b. Need to wear a hearing aid: Yes / No
c. Any other hearing or ear problem: Yes / No
5. Have you ever had a back injury? Yes / No
6. Do you currently have any of the following musculoskeletal problems?
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a. Weakness in any of your arms, hands, legs, or feet: Yes / No
b. Back pain: Yes / No
c. Difficulty fully moving your arms and legs: Yes / No
d. Pain or stiffness when you lean forward or backward at the waist: Yes / No
e. Difficulty fully moving your head up or down: Yes / No
f. Difficulty fully moving your head side to side: Yes / No
g. Difficulty bending at your knees: Yes / No
h. Difficulty squatting to the ground: Yes / No
i. Climbing a flight of stairs or a ladder carrying more than 25 lbs: Yes / No
j. Any other muscle or skeletal problem that interferes with using a respirator: Yes / No

Part 4 - Discretionary Questions
Complete questions in this part ONLY IF your employer's health care provider says they are necessary

1. In your present job, are you working at high altitudes (over 5,000 feet) or in a place that has lower 
than normal amounts of oxygen? Yes / No
If "yes," do you have feelings of dizziness, shortness of breath, pounding in your chest, or other symp-
toms when you are working under these conditions: Yes / No
2. Have you ever been exposed (at work or home) to hazardous solvents, hazardous airborne chemi-
cals (such as gases, fumes, or dust), OR have you come into skin contact with hazardous chemicals? Yes / No
If "yes," name the chemicals, if you know them:                                                
3. Have you ever worked with any of the materials, or under any of the conditions, listed below:
a. Asbestos? Yes / No
b. Silica (for example, in sandblasting)? Yes / No
c. Tungsten/cobalt (for example, grinding or welding this material)? Yes / No
d. Beryllium? Yes / No
e. Aluminum? Yes / No
f. Coal (for example, mining)? Yes / No
g. Iron? Yes / No
h. Tin? Yes / No
i. Dusty environments? Yes / No
j. Any other hazardous exposures? Yes / No
If "yes," describe these exposures:                                                          
4. List any second jobs or side businesses you have:                                            
5. List your previous occupations:                                                          
6. List your current and previous hobbies:                                                    
7. Have you been in the military services? Yes / No
If "yes," were you exposed to biological or chemical agents (either in training or combat)? Yes / No
8. Have you ever worked on a HAZMAT team? Yes / No
9. Other than medications for breathing and lung problems, heart trouble, blood pressure, and seizures 
mentioned earlier in this questionnaire, are you taking any other medications for any reason (including 
over-the-counter medications)? Yes / No
If "yes," name the medications if you know them:                                               
10. Will you be using any of the following items with your respirator(s)?
a. HEPA filters: Yes / No
b. Canisters (for example, gas masks): Yes / No
c. Cartridges: Yes / No
11. How often are you expected to use the respirator(s)?
a. Escape-only (no rescue): Yes / No
b. Emergency rescue only: Yes / No
c. Less than 5 hours per week: Yes / No
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AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-22010  Follow these fit-testing proce-
dures for tight-fitting respirators. 

IMPORTANT:

• This section contains procedural requirements that 
apply during actual fit testing.

• See WAC 296-842-15005 of this chapter for fit-testing 
requirements that apply to your overall program.
Exemptions: This section does NOT apply to employees who:

• Voluntarily use respirators;

d. Less than 2 hours per day: Yes / No
e. 2 to 4 hours per day: Yes / No
f. Over 4 hours per day:
12. During the period you are using the respirator(s), is your work effort:
a. Light (less than 200 kcal per hour): Yes / No
If "yes," how long does this period last during the average
shift:         hrs.         mins.
Examples of a light work effort are sitting while writing, typing, drafting, or performing light assembly work; or standing while 
operating a drill press (1-3 lbs.) or controlling machines.
b. Moderate (200 to 350 kcal per hour): Yes / No
If "yes," how long does this period last during the average
shift:         hrs.         mins.
Examples of moderate work effort are sitting while nailing or filing; driving a truck or bus in urban traffic; standing while drill-
ing, nailing, performing assembly work, or transferring a moderate load (about 35 lbs.) at trunk level; walking on a level sur-
face about 2 mph or down a 5-degree grade about 3 mph; or pushing a wheelbarrow with a heavy load (about 100 lbs.) on a 
level surface.
c. Heavy (above 350 kcal per hour): Yes / No
If "yes," how long does this period last during the average
shift:         hrs.         mins.
Examples of heavy work are lifting a heavy load (about 50 lbs.) from the floor to your waist or shoulder; working on a loading 
dock; shoveling; standing while bricklaying or chipping castings; walking up an 8-degree grade about 2 mph; climbing stairs 
with a heavy load (about 50 lbs.).
13. Will you be wearing protective clothing and/or equipment (other than the respirator) when you are 
using your respirator? Yes / No
If "yes," describe this protective clothing and/or equipment:                                     
14. Will you be working under hot conditions (temperature exceeding 77°F): Yes / No
15. Will you be working under humid conditions: Yes / No
16. Describe the work you will be doing while using your respirator(s):                              
17. Describe any special or hazardous conditions you might encounter when you are using your respirator(s) (for example, con-
fined spaces, life-threatening gases):                                             
18. Provide the following information, if you know it, for each toxic substance that you will be exposed to when you are using 
your respirator(s):
Name of the first toxic substance:                                     
Estimated maximum exposure level per shift:                             
Duration of exposure per shift:                                        
Name of the second toxic substance:                                   
Estimated maximum exposure level per shift:                             
Duration of exposure per shift:                                        
Name of the third toxic substance:                                     
Estimated maximum exposure level per shift:                              
Duration of exposure per shift:                                        
The name of any other toxic substances that you will be exposed to while using your respirator:           
19. Describe any special responsibilities you will have while using your respirator(s) that may affect the safety and well being 
of others (for example, rescue, security).                                           
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OR
• Are required to use mouthpiece respirators.

(1) Follow the procedure in Table 11 to choose a respira-
tor for fit testing:

(a) Prior to conducting fit tests;
AND
(b) Any time your employee must select a different res-

pirator such as when a previously selected respirator fails a 
test.

(2) Select and follow at least one of the following fit test 
procedures:

(a) Qualitative fit-test procedures:
✦  Isoamyl acetate vapor (IAA, banana oil) in Table 

12;
✦  Saccharine aerosol in Table 13;
✦  Bitrex™ aerosol in Table 14;
✦  Irritant smoke in Table 15.
(b) Quantitative fit-test procedures:
✦  Ambient aerosol condensation nuclei counter such 

as the Portacount™, in Table 16;
✦  Controlled negative pressure (CNP) such as the Fit-

Tester 3000™, in Table 17;
✦  Generated aerosol in Table 18.
(3) Make sure employees perform the appropriate fit-test 

exercises listed in Table 19.
(4) Clean and maintain equipment according to the man-

ufacturer's instructions.
(5) Make sure during fit testing employees wear any 

safety equipment that could:
(a) Interfere with respirator fit;
AND
(b) Be worn in the workplace.  For example, chemical 

splash goggles.
(6) Check, prior to fit testing, for conditions that may 

interfere with the respirator seal or valve functions.  If you 
find such conditions, do NOT conduct fit testing for that indi-
vidual.

Note: Examples of conditions that may interfere with the respira-
tor seal or valve functions include:
• Moustache, stubble, sideburns, bangs, hairline, and other 
types of facial hair in areas where the respirator facepiece 
seals or that interfere with valve function.
• Temple bars of corrective eyewear or headgear that extend 
through the face seal area.

(7) Follow the appropriate fit test exercises in Table 19 
as indicated.

Table 11

Procedure for Choosing a Respirator for Fit Testing
1. Inform the employee:

• To choose the most comfortable respirator that pro-
vides an adequate fit
• That each respirator sample represents a different 
size and, if more than one model is supplied, a differ-
ent shape
• That if fitted and used properly, the respirator chosen 
will provide adequate protection

2. Provide a mirror and show the employee how to:
• Put on the respirator
• Position the respirator on the face
• Set strap tension.

Note:
This instruction does NOT take the place of the employee's 
formal training since it is only a review.
3.  Review with the employee how to check for a comfort-
able fit around the nose, cheeks and other areas on the face.

• Tell the employee the respirator should be comfort-
able while talking or wearing eye protection.

4. Have the employee hold each facepiece against the face, 
taking enough time to compare the fit of each.  The 
employee can then either:

• Reject any facepiece that clearly does not feel com-
fortable or fit adequately
OR

• Choose which facepiece is most acceptable and 
which are less acceptable, if any.

Note:
• Supply as many respirator models and sizes as needed to 
make sure the employee finds a respirator that is acceptable 
and fits correctly
• To save time later, during this step note the more accept-
able facepieces in case the one chosen fails the fit test or 
proves unacceptable later.
5. Have the employee wear the most acceptable respirator 
for AT LEAST 5 minutes to evaluate comfort and fit.  Do 
ALL of the following during this time:

• Ask the employee to observe and comment about the 
comfort and fit:

– Around the nose, cheeks, and other areas on the 
face
– When talking or wearing eye protection

• Have the employee put on the respirator and adjust 
the straps until they show proficiency
• Evaluate the respirator's general fit by checking:

– Proper chin placement
– Properly tightened straps (do NOT over tighten)
– Acceptable fit across the nose bridge
– Respirator size; it must span the distance from 
nose to chin
– To see if the respirator stays in position

• Have the employee complete a successful seal check 
as specified in WAC ((296-842-22025)) 296-842-
22020 of this chapter

– Prior to the seal check they must settle the res-
pirator on their face by taking a few slow deep 
breaths WHILE SLOWLY:

■  Moving their head from side-to-side

Procedure for Choosing a Respirator for Fit Testing
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Table 12

AND

■  Up and down.
6. If the employee finds the respirator unacceptable, 
allow the employee to select another one and return to Step 
5.  Otherwise, proceed to Step 7.
7. Before starting the fit test, you must:

• Describe the fit test including screening procedures, 
employee responsibilities, and test exercises
AND

• Make sure the employee wears the respirator AT 
LEAST five minutes.

Isoamyl Acetate (Banana Oil) Vapor Test Procedure
Important:

• This is a qualitative fit-test (QLFT) procedure
• The success of this test depends on preserving the 
employee's odor sensitivity to isoamyl acetate (IAA) 
vapor

– Vapor accumulations in ambient air can decrease 
odor sensitivity.  To prevent this:

■  Prepare ALL solutions in a location separate 
from screening and test areas
■  Conduct screening and tests in separate 
well-ventilated rooms.  For example, use an 
exhaust fan or laboratory hood to prevent IAA 
vapor from accumulating in the room air

– Always use odor-free water, for example, distilled 
or spring water that is 25°C (77°F).

• Isoamyl acetate is also known as isopentyl acetate.
Screening Preparations

Important:
Odor threshold screening determines if the employee 
can detect weak concentrations of IAA vapor.

1. Choose an appropriate location to conduct screening.
• Conduct screening and tests in separate well-venti-
lated rooms.

2. Prepare a stock solution AT LEAST weekly as follows:
• Add one milliliter (ml) of pure IAA to 800 ml of 
odor-free water in a one-liter glass jar with a metal lid 
using a measuring dropper or pipette
• Seal the jar with the lid and shake it for 30 seconds
• Clean the dropper or pipette.

3. Prepare the odor test solution daily as follows:
• Add 0.4 ml from the stock solution to 500 ml of water 
in a one liter glass jar with a metal lid using a clean 
pipette or dropper
• Seal the jar with the lid and shake it for 30 seconds

Procedure for Choosing a Respirator for Fit Testing
• Let this solution stand for 2-3 minutes so the IAA 
concentration above the liquid reaches equilibrium
• Label this jar so you know the contents but the 
employee cannot know its contents, for example, "1."

Note:
To maintain the integrity of the test, use labels that peel off 
easily AND periodically switch the labels.
4. Prepare a "test blank" solution as follows:

• Add 500 ml of odor-free water to a one liter glass jar 
with a metal lid
• Seal the jar
• Label the jar so you know the contents but the 
employee cannot know its contents.

5. Type or neatly print the following instructions on a card 
and place it on the table in front of the two test jars:

"The purpose of this test is to find out if you can smell 
banana oil at a low concentration.  While both jars 
contain water, one ALSO contains a small amount of 
banana oil.
Make sure the lid is secure then pick up a jar and 
shake it for two seconds.  Open the jar and sniff at the 
opening.  Repeat this for the second jar.
Tell the individual conducting the fit test which jar 
contains banana oil."

Test Preparations
6. Choose an appropriate location to conduct fit testing.

• Conduct screening and tests in separate well-venti-
lated rooms.

7. Assemble the fit test enclosure in the room.
• Invert a clear 55-gallon drum liner over a circular 2-
foot diameter frame made of plywood or other light-
weight rigid material OR construct a similar enclosure 
using plastic sheeting
• Hang the frame with the plastic covering so the top 
of the enclosure is about six inches above the 
employee's head
• Attach a small hook inside top center of the enclo-
sure
• Tape a copy of the test exercises (see Table 19) to 
the inside of the test enclosure where the employee 
can read it.

8. Have organic vapor cartridges or equivalent on hand for 
each employee's chosen respirator.
9. Have ready a 6 x 5-inch piece of paper towel or other 
porous absorbent single-ply material AND 0.75 ml of pure 
IAA.  Do NOT apply IAA yet.
Note:
As an alternative to using the paper towel, you may use an 
IAA test swab OR ampoule if it has been demonstrated to 
generate an equivalent test concentration.

Isoamyl Acetate (Banana Oil) Vapor Test Procedure
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Table 13

Screening
10. Have the employee, while NOT wearing a respirator, 
follow the instructions on the card provided.

• If the employee correctly identifies the jar contain-
ing IAA, proceed to conduct testing (Step 11)
• If the employee is NOT able to correctly identify the 
jar containing IAA, you must STOP and use a differ-
ent fit test protocol.

Test
11. BEFORE entering the fit test room, have the employee 
attach cartridges, put on, properly adjust, and seal check the 
respirator.  Have the employee enter the test enclosure.
12. Wet the paper towel with 0.75 ml of pure IAA AND fold 
it in half.
13. Pass the paper towel to the employee inside the enclo-
sure AND instruct the employee to hang it on the hook at the 
top of the enclosure.
14. Wait two minutes for the IAA vapor to fill the enclo-
sure.

• While waiting, explain the fit test, including the 
purpose of the test exercises, the importance of coop-
eration, and that you must be informed if a banana-
like odor is detected during the test
• You may also demonstrate the test exercises.

15. Have the employee perform the appropriate fit-test 
exercises in Table 19.

• If the employee does NOT detect IAA while per-
forming test exercises, the fit test has been PASSED.  
Proceed as follows:

– BEFORE leaving the enclosure, have the 
employee break the respirator seal and inhale.  
If they detect IAA, the test is valid
– When exiting the employee must remove the 
paper towel and give it to the individual con-
ducting the fit test.  This prevents IAA vapor 
from building up in the enclosure during subse-
quent tests
– The individual conducting the fit test must 
keep used paper towels in a self-sealing plastic 
bag to prevent area contamination

• If the employee detects IAA during any test exer-
cise, the fit test has FAILED.  STOP and have the 
employee do the following:

– Quickly return to the selection room to 
remove the respirator.  This avoids decreasing 
the employee's odor sensitivity
– Select another respirator
– Repeat screening and testing

Isoamyl Acetate (Banana Oil) Vapor Test Procedure
■  At this stage, if the employee fails the 
screening part of this procedure, the 
employee can repeat it AFTER waiting at 
least five minutes for odor sensitivity to 
return.

Saccharin Aerosol Test Procedure
Screening Preparations

Important:
• This is a qualitative fit-test (QLFT) procedure
• Taste threshold screening determines whether the 
employee being tested can detect the taste of saccharin

– The employee must NOT eat, smoke, chew gum or 
drink anything but plain water for at least fifteen min-
utes BEFORE the fit test.  Sweet foods or drink con-
sumed before the test may make the employee unable 
to detect saccharin during screening
– Nebulizers must be thoroughly rinsed in water and 
shaken dry:

■  Each morning and afternoon
OR

■  At least every four hours.
• You may use commercially prepared solutions if 
they meet the requirements in this procedure. 

1. Obtain a test enclosure (hood) that meets the following 
specifications:

• Twelve inches in diameter by fourteen inches tall
• A clear front portion
• Enough space inside to allow free movement of the 
head when a respirator is worn
• A 3/4 inch (or 1.9 centimeter) hole to accommodate 
the nebulizer nozzle.  The hole must line up in front of 
the wearer's nose and mouth.

Note:
• An enclosure similar to the 3M hood assembly, parts #FT 
14 and #FT 15 combined, meets these specifications
• This enclosure can also be used for testing.
2. Obtain and assemble two clean DeVilbiss Model 40 
Inhalation Medication Nebulizers OR equivalent.
3. Prepare the screening solution as follows:

• Dissolve 830.0 milligrams of sodium saccharin USP 
in 100 ml of warm distilled water
OR

• IF you have already prepared the fit-test solution, you 
can make the screening solution by adding 1 ml of this 
solution to 100 ml of distilled water.

4. Add about 1 ml of the screening solution to one of the 
nebulizers.

Isoamyl Acetate (Banana Oil) Vapor Test Procedure
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Table 14

• Mark this nebulizer to distinguish it from the one to be 
used for fit testing.

Test Preparations
5. Prepare the fit-test solution as follows:

• Add 83.0 grams of sodium saccharin to 100 ml of 
warm water.

6. Add about 1 ml of the test solution to the second nebu-
lizer.

• Mark this nebulizer to distinguish it from the one used 
for screening

7. Have particulate filters ready for the employee's chosen 
respirator or have filtering-facepiece respirators ready.

Screening
8. Have the employee, while NOT wearing a respirator, put 
on the test enclosure.
9. Instruct the employee to:

• Breath through a slightly open mouth with tongue 
extended during screening AND testing
• Immediately report when a sweet taste is detected.

10. Insert the nebulizer into the front hole of the test enclo-
sure AND administer saccharin as follows:

• Direct the nozzle away from the employee's nose 
and mouth
• Complete 10 squeezes in rapid succession
• Each time firmly squeeze the bulb so it collapses 
completely, then release and allow it to fully expand.

11. Ask the employee if a sweet taste is detected.
• If YES, screening is completed.  Proceed to conduct 
testing, Step 14, AFTER you:

– Ask the employee to remember the taste for ref-
erence during the fit test
– Note the employee's taste threshold as "10" 
regardless of the number of squeezes actually 
completed

• If NO, screening must continue.  Proceed to Step 12.
12. Repeat with 10 more squeezes.  Then follow Step 11 
again; EXCEPT this time note the employee's taste threshold 
as "20" IF a sweet taste is reported.

• If a sweet taste is still NOT detected, repeat with 10 
more squeezes and follow Step 11 one last time; 
EXCEPT this time note "30" for the taste threshold IF a 
sweet taste is reported.

13. If NO sweet taste is reported after 30 squeezes, you must 
STOP and choose a different fit-test protocol for the 
employee.

Test
Important!

Saccharin Aerosol Test Procedure
Screening Preparations

• Periodically check nebulizers to make sure they do 
not clog during use.  A test is NOT valid if the nebu-
lizer is clogged at the end of the test.

14. Have the employee attach particulate filters, put on, 
properly adjust, and seal check the respirator.  Have the 
employee put on the test enclosure (hood).
15. Instruct the employee to immediately report if a sweet 
taste is detected.
16. Insert the nebulizer into the front hole of the test enclo-
sure AND administer the same number of squeezes, either 
10, 20, or 30, as noted during screening.
17. Have the employee perform the appropriate fit-test 
exercises as described in Table 19.  During this step:

• Replenish the aerosol in the hood EVERY 30 seconds 
using 1/2 the number of squeezes used in Step 16, 
either 5, 10, or 15
• The employee must report if a sweet taste is 
detected:

– If NO saccharin is tasted, the test has been 
PASSED

■  If saccharin is tasted the test has FAILED, 
have the employee select another respirator
AND

■  Repeat screening and testing.

Bitrex™ Aerosol Test Procedure
Important!
• This is a qualitative fit-test (QLFT) procedure
• Bitrex™ (denatonium benzoate) is routinely used as 
a taste aversion agent in household liquids that chil-
dren should not drink and is endorsed by the Ameri-
can Medical Association, the National Safety Coun-
cil, and the American Association of Poison Control 
Centers
• The employee must NOT eat, smoke, chew gum or 
drink anything but plain water for at least fifteen min-
utes BEFORE the fit test.

Screening Preparations
Important!
• Taste threshold screening determines whether the 
employee being tested can detect the taste of Bitrex™
• Nebulizers must be thoroughly rinsed in water and 
shaken dry:

– Each morning and afternoon
OR

– At least every four hours.
• You may use commercially prepared solutions if 
they meet the requirements in this procedure.

Saccharin Aerosol Test Procedure
Screening Preparations
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1. Obtain a test enclosure that meets the following specifi-
cations:

• Twelve inches in diameter by fourteen inches tall
• A clear front portion
• Enough space inside the front to allow free move-
ment of the head when a respirator is worn
• 3/4 inch (or 1.9 centimeter) hole to accommodate the 
nebulizer nozzle.  The hole must line up in front of the 
wearer's nose and mouth.
Note:
• An enclosure similar to the 3M hood assembly, parts 
#FT 14 and #FT 15 combined, meets these specifica-
tions
• This enclosure can also be used for testing.

2. Obtain and assemble two clean DeVilbiss Model 40 
Inhalation Medication Nebulizers OR equivalent:
3. Prepare the screening solution as follows:

• Make up a 5% salt solution by dissolving 5.0 grams 
of salt (sodium chloride) into 100 ml of distilled water
• Dissolve 13.5 milligrams of Bitrex™ in the salt solu-
tion.

4. Add about 1 ml of the screening solution to one of the 
nebulizers.

• Mark this nebulizer to distinguish it from the one to 
be used for fit testing.

Test Preparations
5. Prepare the fit test solution.

• Dissolve 10.0 grams of salt (sodium chloride) into 
200 ml of distilled water
• Add 337.5 milligrams of Bitrex™ to the warmed salt 
solution.

6. Add about 1 ml of the test solution to the second nebu-
lizer.

• Mark this nebulizer to distinguish it from the one 
used for screening.

7. Have particulate filters ready for the employee's chosen 
respirator or have filtering-facepiece respirators ready.

Screening
Important:
The employee must NOT eat, smoke, chew gum or drink 
anything but plain water for at least fifteen minutes 
BEFORE the screening and test
8. Have the employee, while NOT wearing a respirator, put 
on the test enclosure.
9. Instruct the employee to:

• Breath through a slightly opened mouth with tongue 
extended during screening AND testing
• Immediately report when a bitter taste is detected.

10. Insert the nebulizer into the front hole of the test enclo-
sure AND administer Bitrex™ as follows:

Bitrex™ Aerosol Test Procedure
• Direct the nozzle away from the employee's nose 
and mouth
• Complete 10 squeezes in rapid succession
• Each time firmly squeeze the bulb so it collapses 
completely, then release and allow it to fully expand.

11. Ask the employee whether a bitter taste is detected.
• If YES, screening is completed.  Proceed to conduct 
testing, Step 14, AFTER you:

– Ask the employee to remember the taste for ref-
erence during the fit test
– Note the employee's taste threshold as "10," 
regardless of the number of squeezes actually com-
pleted

• If NO, screening must continue.  Proceed to Step 12.
12. Repeat with 10 more squeezes.  Then follow Step 11 
again; EXCEPT this time note the employee's taste threshold 
as "20" IF a bitter taste is reported.

• If a bitter taste is still NOT detected repeat with 10 
more squeezes and follow Step 11 one last time; 
EXCEPT this time note "30" for the taste threshold IF a 
bitter taste is reported.

13. If NO bitter taste is reported after 30 squeezes, you must 
STOP and choose a different fit-test protocol for the 
employee.

Test
14. Have the employee attach particulate filters, put on, 
properly adjust, and seal check the respirator.  Have the 
employee put on the test enclosure.
15. Instruct the employee to:

• Breathe through a slightly opened mouth with 
tongue extended during screening AND testing
• Immediately report when a bitter taste is detected.

16. Insert the nebulizer into the front hole of the test enclo-
sure AND administer the same number of squeezes, either 
10, 20, or 30, as noted during screening.
17. Have the employee perform the appropriate fit-test 
exercises as described in Table 19.  During this step:

• Replenish the aerosol in the hood EVERY 30 seconds 
using 1/2 the number of squeezes used in Step 16, 
either 5, 10, or 15
• The employee must report if a bitter taste is detected:

– If NO Bitrex™ is tasted, the test has been PASSED

– If Bitrex™ is tasted the test has FAILED..  Have 
the employee:

■  Select another respirator
AND

■  Repeat all screening and testing steps.

Bitrex™ Aerosol Test Procedure
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Table 15

Irritant Smoke (Stannic Chloride) Test Procedure
Important:
• DO NOT USE A TEST ENCLOSURE OR HOOD FOR THIS 
FIT TEST!
• This is a qualitative fit-test (QLFT) procedure
• During this test an employee is exposed to irritating 
smoke containing hydrochloric acid produced by a 
stannic chloride ventilation smoke tube to detect leak-
age.  The smoke will irritate eyes, lungs, and nasal pas-
sages
• Employee sensitivity varies, and certain employees 
may respond more intensely than others exposed to 
irritant smoke.  The individual conducting the fit test 
must take precautions to minimize the employees' 
exposure to irritant smoke
• Conduct fit testing in an area with adequate ventila-
tion to prevent exposure of the individual conducting 
the fit test and build-up of irritant smoke in the ambient 
air.

Screening AND Test Preparations
Important:
Sensitivity screening is necessary to determine 
whether the employee can detect a weak concentration 
of irritant smoke AND whether any gross facepiece 
leakage is detected.

1. Obtain only stannic chloride (ventilation) smoke tubes, 
AND an aspirator squeeze bulb OR use a low-flow air pump 
set to deliver 200 milliliters of air flow per minute.
2. Equip the employee's chosen respirator with P100 series 
filters if a negative pressure air-purifying respirator will be 
tested.  If a powered air-purifying respirator (PAPR) will be 
tested equip the respirator with high-efficiency particulate 
air (HEPA) filters.

Screening
Important!
When performing sensitivity screening checks use 
only the MINIMUM amount of smoke necessary to 
elicit a response from the employee.

3. Advise the employee that the smoke can be irritating to 
eyes, lungs, and nasal passages AND instruct the employee 
to keep eyes closed while exposed.
4. Break both ends of the ventilation smoke tube AND fit a 
short piece of plastic tubing, for example, two-to-six inches 
of tygon tubing, over one end to prevent exposure to the 
sharp end of the tube.  Connect the other end to an aspirator 
bulb or a low-flow air pump set to deliver a flow of 200 ml 
per minute.
5. While the employee is NOT wearing a respirator, have the 
employee smell a weak concentration of irritant smoke to 
become familiar with its irritating properties.

• Carefully direct a small amount of irritant smoke 
toward the employee.

Test
Test 6. Have the employee attach respirator filters, put on, 
adjust, and seal check the respirator without assistance.  
The employee must be proficient at these tasks.
7. Remind the employee to keep eyes closed during testing.
8. Direct a stream of irritant smoke toward the respirator's 
face seal area as follows:

• Begin at least 12 inches from the facepiece AND move 
the smoke around the whole perimeter of the mask
• Gradually make two more passes around the perime-
ter of the facepiece, moving to within 6 inches of the 
respirator
• STOP at any time the employee detects smoke in the 
facepiece.  If this occurs a different respirator will need 
to be chosen and tested, beginning with sensitivity 
screening.

9. Have the employee perform appropriate fit-test exercises 
in Table 19 IF the employee has NOT had an involuntary 
response such as evidence of coughing, flinching, or other 
response, OR detected smoke in the facepiece.

• Continue to direct smoke from a distance of 6 inches 
around the facepiece perimeter

– If smoke is detected at any time the test has 
FAILED.  A different respirator must be chosen and 
tested, starting with sensitivity screening
– If NO smoke is detected proceed to Step 10.

10. Have the employee remove the respirator AND perform 
another sensitivity screening check as follows:

• Continue to use the smoke tube used for fit testing
• Carefully direct a SMALL amount of irritant smoke 
toward the employee

– The test has been PASSED IF the employee 
responds to the smoke
– The fit test is VOIDED IF the employee does NOT 
respond to the smoke.

Table 16

Ambient Aerosol Condensation Nuclei Counter
(Portacount™) Test Procedure

Important:
• This is a quantitative (QNFT) fit-test procedure
• This method uses a particle counting instrument that 
measures and compares the particle concentration both 
inside and outside the respirator facepiece while the 
employee performs a series of test exercises
• Particles in the ambient air are used as the test aero-
sol.

Irritant Smoke (Stannic Chloride) Test Procedure
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Table 17

Test Preparations
1. Obtain a test instrument such as a Portacount™.
2. Have probed respirators available for each respirator 
model and size the employer uses, OR have a sampling 
adapter available if the employee's actual or chosen respira-
tor will be tested.

Note:
• A probed respirator has a special fitting installed on 
the facepiece designed to connect with the end of the 
test instrument's plastic sampling tube so that air sam-
ples can be taken inside the facepiece.  Probed respira-
tors can be obtained from the respirator manufacturer, 
or distributor, AND can only be used for fit-testing pur-
poses
• Contact TSI Inc., OR the respirator's manufacturer to 
obtain probed respirators or facepiece sampling adapt-
ers.

3. Follow the test instrument manufacturer's instructions 
for test preparation, including particle, zero, and system 
checks.  Make sure the instrument's pass OR fail criterion is 
programmed to the following MINIMUM performance lev-
els:

• For half-facepiece respirators, an overall minimum 
fit factor of 100 as a passing level
• For full-facepiece respirators, an overall minimum fit 
factor of 500 as a passing level

4. Have high-efficiency particulate air (HEPA) filters, OR 
other respirator filters available that are capable of prevent-
ing significant penetration by particles generated by the test 
instrument such as, P100 or N95 series filters.

• If you will use a sampling adapter instead of probed 
respirators be sure to have the correct type for the res-
pirators chosen.

Test
5. Properly attach the sampling line to the facepiece probe 
or sampling adapter.
6. Have the employee attach respirator filters, put on, prop-
erly adjust, and wear the respirator five minutes BEFORE 
the fit test.  During this time you and the employee must 
evaluate the respirator's general fit by checking:

• Proper chin placement
• Properly tightened straps (do NOT over tighten)
• Acceptable fit across the nose bridge
• Respirator size.  It must span the distance from nose 
to chin
• To see if the respirator stays in position.

Ambient Aerosol Condensation Nuclei Counter
(Portacount™) Test Procedure

Note:
Wearing the respirator for five minutes permits the 
employee to make certain the respirator is comfortable 
AND allows for purging of ambient particles trapped 
inside the facepiece.

7. Have the employee perform a seal check.  Make sure the 
sampling line is crimped to avoid leakage during the seal 
check.  If NO leakage is detected, proceed to Step 8.  If leak-
age is detected:

• Determine the cause
AND

• If leakage is due to a poorly fitting facepiece, have 
the employee:

– Choose another respirator size or model
AND

– Start again at Step 6.
8. Start the fit test cycle.

• Follow the manufacturer's instructions for operating 
the test instrument
• Have the employee perform the appropriate fit-test 
exercises in Table 19

– The test instrument will automatically stop and 
calculate the overall fit factor.  Use this result to 
determine whether or not the test is passed

■  The test has been PASSED if the overall fit 
factor is at least 100 for a half facepiece, OR 500 
for a full facepiece
■  The test has FAILED if the overall fit factor is 
below 100 for a half facepiece or 500 for a full 
facepiece.
Note:
If the test has failed, have the employee select 
another respirator model or size following Table 
11 AND repeat this procedure.

Controlled Negative Pressure (CNP) Test Procedure
Important!

• This is a quantitative fit-test (QNFT) procedure
• This method determines respirator fit by measuring 
how much the facepiece leaks when it is subject to a 
slight negative pressure AFTER various premeasure-
ment activities
• Instruments used must have a nonadjustable test pres-
sure of 15.0 mm water pressure
• Measurements occur while employees remain still 
AND hold their breath for 10 seconds

Ambient Aerosol Condensation Nuclei Counter
(Portacount™) Test Procedure
[ 117 ] Expedited



WSR 09-08-106 Washington State Register, Issue 09-08
• No test aerosols are used.  Respirator cartridges are 
not needed for this test.  Sampling manifolds that 
replace the filter cartridges are available from the 
instrument manufacturer, and allow fit testing of an 
employee's own respirator.

Test Preparations
1. Make sure the individual conducting the fit test is thor-
oughly trained to perform this test.
2. Obtain a CNP test instrument such as a FitTester 3000™.  
Make sure:

• Defaults are set at:
–  -15mm (-0.58 inches) of water test 
pressure
AND

– A modeled inspiratory flow rate of 
53.8 liters per minute

• It has an effective audio warning device or visual 
screen tracing that signals when employees fail to hold 
their breath.
Note:
• You are not required to obtain test recording and print-
ing equipment such as computers OR printers.  Hand 
recording results is acceptable
• To see default settings, check the instrument's "REDON 
protocol."

3. Obtain facepiece adapters appropriate for each test respi-
rator.

Note:
• Adapters are either a one-piece (for SCBA face-
pieces), OR two-piece (for dual cartridge facepieces) 
device providing a manifold and breathing valve sys-
tem.  For positive pressure respirators, you will need to 
obtain an additional fitting, available from the respira-
tor manufacturer, to convert the facepiece to negative 
pressure
• To obtain adapters, contact the CNP instrument's dis-
tributor, Occupational Health Dynamics, OR the respi-
rator manufacturer.

Test
Important!

• The respirator must not be adjusted once the fit-test 
exercises begin.  Any adjustment voids the test and the 
test must be repeated.
((• After the test, you must ask the employee about the 
comfort of the respirator AND if the respirator has 
become unacceptable, another size or model must be 
chosen and tested.))

4. Explain the test procedure to the employee.
5. Train the employee on how to hold a breath for at least 10 
seconds.
6. Prepare the respirator for the fit test as follows:

Controlled Negative Pressure (CNP) Test Procedure
• Remove or prop open the inhalation valves.  If a 
breathing tube is present, disconnect it
• Replace cartridges, if present, with the manifold and 
breathing valve adapter

– For positive pressure facepieces, 
mount the manufacturer's additional 
fitting followed by the manifold-
breathing valve adapter

• Connect the respirator to the CNP device according to 
the CNP instrument manufacturer's directions.

7. Have the employee put on, adjust, and seal check the res-
pirator without assistance.
8. Turn on the instrument AND have the employee stand and 
perform the fit-test exercises in Table 19.  Once exercises 
begin, any adjustments will void the test and you must 
begin again.
9. Once test exercises are completed, ask the employee 
about facepiece comfort.  If the employee states the respira-
tor is unacceptable, repeat the fit test using another size or 
model.
10.  Determine the overall fit factor for each employee by 
calculating the harmonic mean of the fit-testing exercises as 
follows:
Overall fit factor = n

1/ffE1 + 1/ffE2 + 1/ffE3. . .  + 1/ffEn
Where:
n = The number of exercises;
ffE1 = The fit factor for the first exer-
cise;
ffE2 = The fit factor for the second 
exercise; 
ffE3 = The fit factor for the third exer-
cise; and
ffEn = The fit factor for the nth exer-
cise.

• The test is PASSED IF the overall fit factor obtained is 
at least 100 for a half facepiece, or at least 500 for a full 
facepiece
• The test has FAILED IF the fit factor is less than 100 for 
a half facepiece; 500 for a full facepiece

– If the test has FAILED you must have 
the employee select another respirator 
model or size following the steps in 
Table 11 AND repeat this procedure, 
starting at Step 6.

Controlled Negative Pressure (CNP) Test Procedure
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Table 18

Generated Aerosol Test Procedure
Important:
• This is a quantitative (QNFT) fit-test procedure
• In this method, a test aerosol is used to challenge the facepiece seal while aerosol concentrations inside and outside 
the facepiece are measured during test exercises
• Special equipment is needed to generate, disperse, detect, and measure test aerosols.

Test Preparations
1. Test aerosol.

• Use a particulate, for example, corn oil, polyethylene glycol 400, di-2-ethyl hexyl sebacate, or sodium chloride.
2. Instrumentation.

• Do ALL the following:
– Obtain and use aerosol generation, dilution, and measurement systems appropriate for particulates
– Use an aerosol-generating instrument that will maintain test concentrations within a 10% variation
– Select a sampling instrument that allows for a computer record or strip chart record to be created

■  The record must show the rise and fall of test agent concentration during each inhalation and exhalation at fit 
factors of at least 2000.
Note:

Integrators, or computers that integrate the amount of test agent penetration leakage into the respirator for 
each exercise, may be used if a record of the readings is made.

– Minimize the time interval between the activity and the recording of the activity so you can clearly connect what 
you see to what is being recorded.  For example, use a small diameter and length of sampling line.

3. Test enclosure.
• Do ALL the following:

– Make sure the enclosure is equipped and constructed to effectively:
■  Maintain a uniform concentration of the test agent inside the enclosure.  For example, the enclosure must be 
large enough to allow ALL employees freedom of movement during testing WITHOUT disturbing the test concen-
tration or measurement instrument
■  Keep the test agent from contaminating the air outside the enclosure.  For example, use a HEPA filter to purify 
exhausted air
■  Allow the individual conducting the fit test to view the employee during the test

– Make sure the tubing used to collect samples from the enclosure AND respirator is the same material, diameter, AND 
length.  This makes the effect of aerosol loss caused by deposition in each sample line equal
– If sodium chloride is used, relative humidity inside the enclosure must be kept below 50%.

4. Prepare test respirators.
• Do ALL the following:

– Inspect test respirators regularly for missing parts AND damage
– Keep test respirators in proper working order
– Make sure in-mask sampling probes are:

■  Designed and installed so the air sample will be drawn from the employee's breathing zone; midway between 
the nose and mouth
AND

■  The probe extends inside the facepiece at least 1/4 inch
– Make sure sampling ports such as probes, or adapters on respirators are constructed and installed so they do NOT:

■  Block air flow into the sampling line
■  Leak
■  Interfere with the respirator's fit or performance

• Have high efficiency particulate air (HEPA) filters OR P100 series filter available
[ 119 ] Expedited



WSR 09-08-106 Washington State Register, Issue 09-08
– Replace filters when increased breathing resistance is detected OR when the test agent has altered the filter mate-
rial's integrity.

Test
Important!
• Throughout the test, maintain the employee's exposure to any test agent below the established exposure limit.  Expo-
sures allowed must be based on exposure time and exposure limit duration
• If a single peak penetration exceeds 5% for half facepieces OR 1% for full facepieces:

– STOP the test
AND

– Have the employee select another respirator for testing.
5. Have the employee attach filters, put on, adjust, and seal check the respirator.

• Be sure to crimp the sampling line to avoid pressure leaks during the seal check
AND

• Have the employee adjust the respirator straps, without assistance, so the fit is comfortable.  Do NOT over tighten.
6. OPTIONAL Step.  To save time conduct a screening test to quickly identify poorly fitting respirators.

Note:
You may use a qualitative screening test OR an ambient aerosol condensation nuclei counter instrument in the 
count mode.

7. Make sure test aerosol concentration is reasonably stable.
• If a canopy or shower curtain enclosure is used, determine stability of the test aerosol concentration AFTER the 
employee enters the enclosure.

8. Have the employee enter the test enclosure and connect the respirator to the sample lines.
9. Immediately after entering the enclosure measure test aerosol concentration inside the respirator.

• Make sure the peak penetration does NOT exceed 5% for half facepieces, OR 1% for full facepieces.
10. Have employee perform the appropriate fit-test exercises in Table 19.

• Do NOT adjust the respirator once exercises begin.
11. Calculate the overall fit factor as specified in Steps 12-13.  The fit test is:

• PASSED IF the minimum fit factor of 100 for half facepieces OR 500 for full facepieces is obtained
OR

• IF a passing fit factor is NOT obtained, the test has FAILED and you must have the employee select and test another 
respirator.

Calculations
Important!
• Do NOT count the grimace exercise measurements during these calculations
• Take into account the limitations of instrument detection when determining fit factors.

12. Calculate individual fit factors for EACH exercise by applying the following:
Exercise fit factor (ffE) = Average test enclosure concentration

Test aerosol concentration inside the respirator
• To determine the average test enclosure concentration use one of the following methods:

– Arithmetic average of the concentration before and after each test (an average of two values per entire test)
– Arithmetic average of concentration before and after each exercise (an average of two values per exercise)
– True average measured continuously during the respirator sample

• Determine the test aerosol concentration inside the respirator in one of the following ways:
– Average peak penetration values.  Determine aerosol penetration for each exercise by:

■  Using integrators or computers that calculate the actual test agent penetration
OR

■  Average the peak heights shown on the strip chart recording, graph, or by computer integration

Generated Aerosol Test Procedure
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Table 19

– Maximum peak penetration.  Use strip chart recordings to determine the highest peak penetration for each 
exercise and use this value
– Area under the peaks.  Use computerized integration or other appropriate calculations to integrate the area 
under individual peaks for each exercise.

13. Using individual exercise fit factors (ffE) calculate the overall fit factor by doing ALL of the following:
• Convert each exercise fit factor to a penetration value
• Determine the average penetration value
• Convert the average penetration value back to a fit factor
OR

Use this equation to calculate the overall fit factor:

Overall fit factor = n
   1/ffE1 + 1/ffE2 + 1/ffE3. . .  + 1/ffEn
Where:
n = The number of exercises;
ffE1 = The fit factor for the first exercise;
ffE2 = The fit factor for the second exercise;
ffE3 = The fit factor for the third exercise; and
ffEn = The fit factor for the nth exercise.

Generated Aerosol Test Procedure

Fit-Test Exercises
Important:
• This list applies when you use any fit test
• Employees tested must perform ALL exercises marked with an "X" as described for the fit-test procedure used

– Once exercises begin, any adjustments made void the test AND you must begin again
– After test exercises are completed, you must ask the employee about the comfort of the respirator.  If it has become 
unacceptable, have the employee choose another one for testing

• When the controlled negative pressure procedure is used, STOP and repeat the test if the employee adjusts the respirator OR 
takes a breath and fails to hold it for 10 seconds
• Controlled negative pressure tests conducted according to the method published in 29 CFR 1910.134, Appendix A are an 
acceptable alternative to the method outlined below.

Description of Required Fit-Test Exercises

Fit-Test Procedures

Qualitative
Procedures

Quantitative
Procedures; 

EXCEPT the CNPP

Controlled
Negative Pressure 
Procedure (CNPP)

• Normal breathing
– Breathe normally, while standing for one minute X X

• Deep breathing
– Breathe slowly and deeply while standing for one 
minute

X X

– Take caution to avoid hyperventilating
• Head side to side

– Slowly turn head from side to side while standing 
for one minute, pausing at each extreme position to 
inhale X X
– Be careful to NOT bump the respirator

• Head up and down
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– Slowly move head up and down while standing for 
one minute, inhaling in the up position

X X

– Be careful to NOT bump the respirator
• Talking

– Talk slowly and loud enough to be heard clearly by 
the individual conducting fit testing for one minute.  
Choose ONE of the following:

■  Read from a prepared text such as the 
Rainbow Passage1

X X

■  Count backward from 100
■  Recite a memorized poem or song.

• Grimace
– Smile or frown for fifteen seconds. X

• Bending over
– Bend over to touch toes while standing. Repeat at a 
comfortable pace for one minute
OR X X
– Jog in place for one minute if the test enclosure, 
such as a hood, does not permit bending over

• Normal breathing
– Breathe normally while standing for one minute X X

• Face forward
– Premeasurement activity:  Stand and breath nor-
mally, without talking, for 30 seconds X
– Measurement position:  Face forward while hold-
ing breath for 10 seconds

• Bending over
– Premeasurement activity:  While standing, bend 
at the waist, as if to touch toes X
– Measurement position:  Hold the bending posi-
tion with face parallel to the floor while holding 
breath for 10 seconds

• Head shaking
– Premeasurement activity:  Vigorously shake 
head from side to side for about 3 seconds while 
shouting X
– Measurement position:  Face forward, while 
holding breath for 10 seconds

• Redon-1
– Premeasurement activity:  Loosen all facepiece 
straps and remove the respirator completely, then put 
it back on X
– Measurement position:  Face forward while hold-
ing breath for 10 seconds

• Redon-2
– Repeat the premeasurement activity and measure-
ment position described in Redon-1

X

Fit-Test Exercises
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1The Rainbow Passage:
"When the sunlight strikes raindrops in the air, they act 

like a prism and form a rainbow.  The rainbow is a 
division of white light into many beautiful colors. 
These take the shape of a long round arch, with its 
path high above, and its two ends apparently 
beyond the horizon.  There is, according to legend, 
a boiling pot of gold at one end.  People look, but no 
one ever finds it.  When a man looks for something 
beyond reach, his friends say he is looking for the 
pot of gold at the end of the rainbow."

Reviser's note:  The typographical error in the above section occurred 
in the copy filed by the agency and appears in the Register pursuant to the 
requirements of RCW 34.08.040.

AMENDATORY SECTION (Amending WSR 07-05-072, 
filed 2/20/07, effective 4/1/07)

WAC 296-842-22020  Follow procedures established 
for seal checking respirators. Make sure employees per-
form a user seal check as outlined in Table 21 each time the 
respirator is worn, to make sure the seal is adequate.

IMPORTANT:
• User seal checks are NOT a substitute for fit tests.  See 

WAC 296-842-22010 for fit test procedures.
• You may use a seal check procedure recommended by 

the respirator manufacturer INSTEAD of the procedure out-
lined in Table 21 if you can demonstrate the procedure is 
based on a scientific study that, for example, demonstrates 
the procedure effectively identifies respirators that fit poorly 
when put on or adjusted.

((Make sure employees perform a user seal check as out-
lined in Table 21, EACH TIME the respirator is worn, to make 
sure the seal is adequate.))

Table 21
User Seal Check Procedure

Important information for employees:
• You need to conduct a seal check each time you put 
your respirator on BEFORE you enter the respirator use 
area.  The purpose of a seal check is to make sure your 
respirator (which has been previously fit tested by your 
employer) is properly positioned on your face to pre-
vent leakage during use and to detect functional prob-
lems
• The procedure below has two parts; a positive pres-
sure check and a negative pressure check.  You must 
complete both parts each time.  It should only take a 
few seconds to perform, once you learn it
✦  If you cannot pass both parts, your respirator is 
NOT functioning properly, see your supervisor for fur-
ther instruction.

Positive pressure check:
1. Remove exhalation valve cover, if removable.
2. Cover the exhalation valve completely with the palm of 
your hand WHILE exhaling gently to inflate the facepiece 
slightly.

3. The respirator facepiece should remain inflated (indicat-
ing a build-up of positive pressure and NO outward leak-
age).

• If you detect NO leakage, replace the exhalation valve 
cover (if removed), and proceed to conduct the nega-
tive pressure check 
• If you detect evidence of leakage, reposition the res-
pirator (after removing and inspecting it), and try the 
positive pressure check again.

Negative pressure check:
4. Completely cover the inhalation opening(s) on the car-
tridges or canister with the palm(s) of your hands WHILE 
inhaling gently to collapse the facepiece slightly.

• If you cannot use the palm(s) of your hands to effec-
tively cover the inhalation openings on cartridges or 
canisters, you may use:

– Filter seal(s) (if available)
OR

– Thin rubber gloves.
5. Once the facepiece is collapsed, hold your breath for 10 
seconds WHILE keeping the inhalation openings covered.
6. The facepiece should remain slightly collapsed (indicat-
ing negative pressure and NO inward leakage).

• If you detect NO evidence of leakage, the tightness of 
the facepiece is considered adequate, the procedure is 
completed, and you may now use the respirator
• If you detect leakage, reposition the respirator (after 
removing and inspecting it) and repeat BOTH the posi-
tive and negative fit checks.

REPEALER

The following sections of the Washington Administra-
tive Code are repealed:

WAC 296-842-110 Voluntary respirator use 
requirements.

WAC 296-842-300 Definitions.

WSR 09-08-108
EXPEDITED RULES

DEPARTMENT OF
LABOR AND INDUSTRIES

[Filed March 31, 2009, 10:18 a.m.]

Title of Rule and Other Identifying Information:  Chap-
ter 296-56 WAC, Safety standards—Longshore, stevedore 
and related waterfront operations, the occupational safety and 
health administration (OSHA) revised the marine terminals 
standard and related sections of the longshoring standard to 
adopt new requirements related to the practice of lifting two 
intermodal containers together, one on top of the other, con-

User Seal Check Procedure
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nected by semiautomatic twistlocks (SATLs).  This practice 
is known as a vertical tandem lift (VTL).  The final standard 
permits VTLs of no more than two empty containers pro-
vided certain safeguards are followed.  Washington is a state 
plan state; therefore, the department is required to adopt this 
language approximately within six months of the publication 
date.

NOTICE
THIS RULE IS BEING PROPOSED UNDER AN 

EXPEDITED RULE-MAKING PROCESS THAT WILL 
ELIMINATE THE NEED FOR THE AGENCY TO HOLD 
PUBLIC HEARINGS, PREPARE A SMALL BUSINESS 
ECONOMIC IMPACT STATEMENT, OR PROVIDE 
RESPONSES TO THE CRITERIA FOR A SIGNIFICANT 
LEGISLATIVE RULE.  IF YOU OBJECT TO THIS USE 
OF THE EXPEDITED RULE-MAKING PROCESS, YOU 
MUST EXPRESS YOUR OBJECTIONS IN WRITING 
AND THEY MUST BE SENT TO Joshua Swanson, Depart-
ment of Labor and Industries, P.O. Box 44001, Olympia, WA 
98504-4001, AND RECEIVED BY June 1, 2009.

Purpose of the Proposal and Its Anticipated Effects, 
Including Any Changes in Existing Rules:  Equipment used 
to transport vertically connected containers must be either 
specifically designed for this application or evaluated by a 
qualified engineer and determined to be capable of operating 
safely in this mode of operation.

The employer must develop, implement and maintain a 
written plan for transporting vertically connected containers 
in a terminal.  The written plan must establish safe opera-
tional parameters, such as optimal operating and turning 
speeds; as well as address any other conditions in the terminal 
that could affect the safety of the movement of vertically cou-
pled containers.

This rule making will also correct housekeeping errors 
throughout chapter 296-56 WAC, Safety standards for long-
shore, stevedore and related waterfront operations.

Reasons Supporting Proposal:  Chapter 296-56 WAC, 
Safety standards—Longshore, stevedore and related 
waterfront operations.

• Change the title of this chapter to "Safety stan-
dards—Longshore, stevedore and waterfront related 
operations."

WAC 296-56-60001 Scope and applicability.
• Subsections (3)(e), (f), (g), (l) and (m), update the 

reference.

WAC 296-56-60017 Line handling.
• Subsection (2), correct a typographical error. 

Change the word "on" to "or."
• Subsection (4), correct a typographical error. 

Change the spelling of the word "hausers" to "haw-
sers."

WAC 296-56-60077 Powered industrial trucks.
• Subsection (1), update the reference.
• Subsection (7)(l)(vii), delete this language, it is 

redundant of the language in subsection (7)(l)(iii).
• Renumber subsection (7)(l)(viii) to (vii).

WAC 296-56-60103 Terminals intermodal containers or 
roll-on roll-off operations.

• Subsection (9), add this subsection relating to verti-
cal tandem lifts.

• Subsection (10), add this subsection relating to 
transporting vertically coupled containers.

• Subsection (11), add this subsection relating to safe 
work zones.

WAC 296-56-60115 Other protective measures.
• Subsection (2)(b)(iii), delete the words "Ski belt or 

inflatable type personal flotation devices are specif-
ically prohibited."  These are now allowed.

WAC 296-56-60221 Illumination.
• Subsection (1), add language more similar to what 

OSHA has for clarity.

WAC 296-56-60235 Welding, cutting and heating (hot 
work) (see also definition of "hazardous cargo, material, 
substance or atmosphere").

• Subsections (2), (6)(b) and (7)(c), update a refer-
ence.

Statutory Authority for Adoption:  RCW 49.17.010, 
49.17.040, 49.17.050, 49.17.060.

Statute Being Implemented:  Chapter 49.17 RCW.
Rule is necessary because of federal law, 12/10/2008 

Federal Register 73:75245 - 75290.
Name of Proponent:  Department of labor and industries, 

governmental.
Name of Agency Personnel Responsible for Drafting: 

Tracy Spencer, Tumwater, (360) 902-5530; Implementation 
and Enforcement:  Steve Cant, Tumwater, (360) 902-9166.

March 31, 2009
Judy Schurke

Director

Chapter 296-56 WAC

SAFETY STANDARDS—LONGSHORE, STEVEDORE 
AND ((RELATED)) WATERFRONT RELATED 

OPERATIONS

AMENDATORY SECTION (Amending WSR 05-03-093, 
filed 1/18/05, effective 3/1/05)

WAC 296-56-60001  Scope and applicability. (1) The 
rules included in this chapter apply throughout the state of 
Washington, to any and all waterfront operations under the 
jurisdiction of the department of labor and industries.

(2) These minimum requirements are promulgated in 
order to augment the general safety and health standards, and 
any other safety and health standards promulgated by the 
department of labor and industries which are applicable to all 
places of employment under the jurisdiction of the depart-
ment of labor and industries. The rules of this chapter, and the 
rules of chapters 296-24, 296-62 and 296-800 WAC are 
applicable to all longshore, stevedore and related waterfront 
operations:  Provided, That such rules shall not be applicable 
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to those operations under the exclusive safety jurisdiction of 
the federal government.

(3) The provisions of this chapter shall prevail in the 
event of a conflict with, or duplication of, provisions con-
tained in chapters 296-24, 296-62 and 296-800 WAC. Spe-
cific standards which are applicable include, but are not lim-
ited to:

(a) Electrical—Chapter 296-24 WAC Part L, and WAC 
296-800-280.

(b) Toxic and hazardous substances are regulated by 
chapters 296-62 and 296-841 WAC. Where references to this 
chapter are given they are for informational purposes only. 
Where specific requirements of this chapter conflict with the 
provisions of chapters 296-62 and 296-841 WAC, this chap-
ter prevails. Chapter 296-62 WAC does not apply when a 
substance or cargo is contained within a manufacturer's orig-
inal, sealed, intact means of packaging or containment com-
plying with the department of transportation or International 
Maritime Organization requirements.

(c) Hearing loss prevention (noise)—Chapter 296-817 
WAC.

(d) Standards for commercial diving operations—Chap-
ter 296-37 WAC.

(e) Safety requirements for scaffolding—Chapter ((296-
24)) 296-874 WAC ((Part J-2)).

(f) Safe practices of abrasive blasting operations—Chap-
ter ((296-24)) 296-818 WAC ((Part H-2)).

(g) Access to employee exposure and medical records—
Chapter ((296-62)) 296-802 WAC ((Part B)).

(h) Respiratory protection—Chapter 296-842 WAC.
(i) Safety standards for grain handling facilities—Chap-

ter 296-99 WAC.
(j) Chemical hazard communication program—WAC 

296-800-170.
(k) Asbestos—Chapters 296-62 Part I-1 and 296-65 

WAC.
(l) Permit - required confined spaces and confined 

space—Chapter ((296-62)) 296-809 WAC ((Part M)).
(m) Servicing multipiece and single-piece rim wheels—

Chapter ((296-24)) 296-864 WAC ((Part D)).
(n) First-aid requirements—WAC 296-800-150.
(o) Employee emergency plans and fire prevention 

plans—Chapter 296-24 WAC Part G-1.
(4) The provisions of this chapter do not apply to the fol-

lowing:
(a) Fully automated bulk coal handling facilities contig-

uous to electrical power generating plants.
(b) Facilities subject to the regulations of the office of 

pipeline safety regulation of the materials transportation 
bureau, department of transportation, to the extent such regu-
lations apply.

(5) WAC 296-62-074 shall apply to the exposure of 
every employee to cadmium in every employment and place 
of employment covered by chapter 296-56 WAC in lieu of 
any different standard on exposures to cadmium that would 
otherwise be applicable by virtue of those sections.

AMENDATORY SECTION (Amending Order 86-02, filed 
1/17/86)

WAC 296-56-60017  Line handling. (1) In order to pro-
vide safe access for handling lines while mooring and 
unmooring vessels, cargo or material shall not be stowed or 
vehicles placed where they obstruct the work surface.

(2) When stringpiece or apron width is insufficient for 
safe footing, grab lines ((on)) or rails shall be installed on the 
sides of permanent structures. ("Stringpiece" means a narrow 
walkway between the water edge of a berth and a shed or 
other structure.)

(3) Areas around bitts or cleats where workers perform 
their duties as line handlers shall be lighted as required by 
this chapter. There shall be a nonslip surface around each bitt 
or cleat.

(4) Walkways on which mooring ((hausers)) hawsers
must be moved may have the handrail omitted on the line 
handling side provided a six inch by six inch toeboard is 
installed.

AMENDATORY SECTION (Amending WSR 00-21-103, 
filed 10/18/00, effective 2/1/01)

WAC 296-56-60077  Powered industrial trucks. (1) 
Applicability. This section applies to every type of powered 
industrial truck used for material or equipment handling 
within a marine terminal. Employers must comply with the 
provisions of ((WAC 296-24-230)) chapter 296-863 WAC
and this section. It does not apply to over-the-road vehicles.

(2) General.
(a) Modifications, such as adding counterweights, that 

might affect the vehicle's capacity or safety shall not be per-
formed without either the manufacturer's prior written 
approval or the written approval of a professional engineer 
experienced with the equipment who has consulted with the 
manufacturer, if available. Capacity, operation and mainte-
nance instruction plates, tags or decals shall be changed to 
conform to the equipment as modified.

(b) Unauthorized personnel shall not ride on powered 
industrial trucks. A safe place to ride shall be provided when 
riding is authorized.

(c) When a powered industrial truck is left unattended, 
load-engaging means shall be fully lowered, controls neutral-
ized and brakes set. Unless the truck is in view and within 
twenty-five feet (7.62 m) of the operator, power shall be shut 
off. Wheels shall be blocked or curbed if the truck is on an 
incline.

(d) Powered industrial trucks shall not be operated inside 
highway vehicles or railcars having damage which could 
affect operational safety.

(e) Powered industrial trucks shall be marked with their 
rated capacities, which shall be visible to the operator.

(f) Only stable and safely arranged loads within the rated 
capacity of the truck shall be handled.

(g) Drivers shall ascend and descend grades slowly.
(h) Drivers shall slow down and sound the horn at cros-

saisles and other locations where visibility is obstructed.
(i) If the load obstructs the forward view drivers shall 

travel with the load trailing.
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(j) Steering knobs shall not be used unless the truck is 
equipped with power steering.

(k) When powered industrial trucks use cargo lifting 
devices that have a means of engagement hidden from the 
operator, a means shall be provided to enable the operator to 
determine that the cargo has been engaged.

(l) When cargo is being towed on pipe trucks or similar 
equipment, a safe means shall be provided to protect the 
driver from sliding loads.

(3) Maintenance.
(a) Only designated persons shall perform maintenance 

and repair.
(b) Batteries on all powered trucks shall be disconnected 

during repairs to the primary electrical system unless power 
is necessary for testing and repair. On trucks equipped with 
systems capable of storing residual energy, that energy shall 
be safely discharged before work on the primary electrical 
system begins.

(c) Replacement parts whose function might affect oper-
ational safety shall be equivalent in strength and performance 
capability to the original parts which they replace.

(d) Braking systems or other mechanisms used for brak-
ing shall be operable and in safe condition.

(e) Powered industrial trucks shall be maintained in safe 
working order. Safety devices shall not be removed or made 
inoperative except as otherwise provided in this section. 
Trucks with a fuel system leak or any other safety defect shall 
not be operated.

(f) Those repairs to the fuel and ignition systems of 
industrial trucks which involve fire hazards shall be con-
ducted only in locations designated as safe for such repairs.

(4) Approved trucks.
(a) "Approved power-operated industrial truck" means 

one listed or approved for the intended use by a nationally 
recognized testing laboratory.

(b) Approved trucks acquired and used after February 
15, 1972, shall bear a label or other identification indicating 
testing laboratory approval.

(c) When the atmosphere in an area is hazardous and the 
provisions of United States Coast Guard regulations at 33 
CFR 126.15(e) do not apply, only power-operated industrial 
trucks approved for such locations shall be used.

(5) Duties of operator.
(a) A power-driven vehicle operator's special duties are:
(i) To operate the vehicle in a safe manner.
(ii) To test brakes, steering gear, lights, horns, or other 

warning devices, clutches, etc., before starting work.
(iii) To have the vehicle at all times under control so that 

it can be brought to an emergency stop in the clear space in 
front of the vehicle.

(iv) To back down any incline of two percent or more 
when traveling with a load on the fork lift jitney.

(b) Unobstructed view. When traveling, power-pro-
pelled vehicles shall at all times be operated in a manner giv-
ing the operator a reasonably unobstructed view in the direc-
tion of travel. Where this is impractical, the operator shall be 
directed in travel, by a person designated to do so.

(c) Employee riding safety. Operators and authorized 
passengers shall not be permitted to ride with legs or arms 
extending outside any vehicle nor shall they be permitted to 

ride while standing unless the vehicle is designed to be oper-
ated from a standing position.

(d) Moving vehicles. Vehicles shall be controlled manu-
ally while being pushed or towed except when a tow bar is 
used. Special precautions shall be taken when pushing vehi-
cles where view is obstructed. Vehicles shall not be pushed 
with blades of a forklift.

(e) Moving highway trailers. In all cargo operations 
involving the use of highway trailers, trailers shall be moved 
in such a manner that the moving trailer is completely under 
control at all times. Special caution shall be exercised when 
such trailers are moving on inclines. Trailers shall be loaded 
in a manner which will prevent the cargo from shifting, and 
the load in the trailer shall be evenly distributed so as not to 
cause the trailer to tip to one side.

(f) Prohibited forms of riding. Riding on tongue or han-
dles of trailers or forks of power-propelled vehicles is prohib-
ited.

(g) Regular seats for riders. No one except the operator 
shall ride on power-driven vehicles unless regular seats are 
provided to accommodate passengers.

(h) Jumping on or off moving vehicles. Employees shall 
not jump on or off moving vehicles.

(i) Reporting defects. If a power-driven vehicle is at any 
time found to be in any way unsafe, the operator shall report 
same immediately to the person in charge and such vehicle 
shall not be used for production work until it has been made 
safe.

(6) Vehicle equipment and maintenance.
(a) Horns and lights. All power-propelled vehicles shall 

be provided with horns or other warning devices.
(b) Power-propelled vehicles used for night work, when 

required to travel away from an illuminated work area shall 
be equipped with a light or lights directed in the direction of 
travel in order to safely travel about the area.

(c) Guards on operator's platform. Every power truck 
operated from an end platform or standing position shall be 
equipped with a substantial guard securely attached to the 
platform or frame of the vehicle in such a manner as to pro-
tect the operator from falling objects and so designed that the 
operator can easily mount or dismount from the operating 
station.

(d) Seat cushions. All vehicles having a driver's seat 
shall be provided with resilient seat cushions fixed in place.

(e) Securing of counterbalances. Counterbalances of all 
power-driven vehicles shall be positively secured to prevent 
accidental dislodging, but may be a removable type which 
may be removed, if desired, prior to hoisting the vehicle.

(f) Exhaust pipes and mufflers. Exhaust pipes and muf-
flers of internal combustion engines, where workers are 
exposed to contact shall be isolated or insulated. Exhaust 
pipes shall be constructed to discharge not less than seventy-
two inches above the floor on jitneys and eighty-four inches 
on forklifts or less than twenty inches from the floor.

(g) Ventilation where internal combustion vehicles are 
used. Internal combustion engines may be used only in areas 
where adequate ventilation is provided.

(h) Concentration levels of carbon monoxide gas created 
by powered industrial truck operations shall not exceed the 
levels specified in WAC 296-56-60055.
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(i) When disputes arise concerning degree of concentra-
tion, methods of sampling to ascertain the conditions should 
be referred to a qualified industrial hygienist.

(j) Cargo truck couplings. Couplings installed on cargo 
trucks (four-wheelers) shall be of a type which will prevent 
accidental disengaging.

(k) Operating levers. Operating levers on power-driven 
vehicles shall be so placed as not to project toward the oper-
ator's body.

(l) Front axle assembly. The front axle assembly on all 
trailers shall be securely fastened to the truck bed.

(m) Air line hook-up. Tractors hauling heavy duty high-
way trailers shall have an air line brake hook-up.

(n) Floor mats. On power-driven vehicles where the 
operator stands on a platform, resilient foot mats shall be 
securely attached.

(o) Cleaning vehicles. All power-propelled vehicles 
shall be cleaned at frequent intervals to remove any accumu-
lation of dust and grease that may present a hazard.

(7) Forklift trucks.
(a) Overhead guards.
(i) When operators are exposed to overhead falling haz-

ards, forklift trucks shall be equipped with securely attached 
overhead guards. Guards shall be constructed to protect the 
operator from falling boxes, cartons, packages, or similar 
objects.

(ii) Overhead guards shall not obstruct the operator's 
view, and openings in the top of the guard shall not exceed 
six inches (15.24 cm) in one of the two directions, width or 
length. Larger openings are permitted if no opening allows 
the smallest unit of cargo being handled to fall through the 
guard.

(iii) Overhead guards shall be built so that failure of the 
vehicle's mast tilting mechanism will not displace the guard.

(iv) An overhead guard, otherwise required by this para-
graph, may be removed only when it would prevent a truck 
from entering a work space and if the operator is not exposed 
to low overhead obstructions in the work space.

(v) Overhead guards shall be large enough to extend over 
the operator during all truck operations, including forward 
tilt.

(b) Supplies to ship's rail. Cargo or supplies shall not be 
hoisted to or from ship's rail with a forklift. This does not 
apply to ramp or side port loading.

(c) Position of forks. When standing, lift forklift forks 
shall be lowered to floor. When moving, lift forklift forks 
shall be kept as low as possible.

(d) Forklift use in gangplank moving. Not less than two 
forklifts shall be used to place or remove gangplanks unless 
fork width prevents tipping and manufacturer's rated lifting 
capacity of the forklift is not exceeded.

(e) Forklift seat covers. Seats on forklifts shall be pro-
vided with a removable waterproof cover when they are 
exposed to the weather.

(f) Raised equipment to be blocked. Workers shall not 
work below the raised bed of a dump truck, raised buckets of 
front end loaders, raised blades of tractors or in similar posi-
tions without blocking the equipment in a manner that will 
prevent it from falling. When working under equipment sus-

pended by use of jacks, safety stands or blocking shall be 
used in conjunction with the jack.

(g) Maximum speed. The maximum speed for forklifts 
on all docks shall not exceed eight miles per hour. The speed 
limit shall be prominently posted on such docks.

(h) Load backrest extensions. Where necessary to protect 
the operator, forklift trucks shall be fitted with a vertical load 
backrest extension to prevent the load from hitting the mast 
when the mast is positioned at maximum backward tilt. For 
this purpose, a "load backrest extension" means a device 
extending vertically from the fork carriage frame to prevent 
raised loads from falling backward.

(i) Forks. Forks, fork extensions and other attachments 
shall be secured so that they cannot be accidentally dis-
lodged, and shall be used only in accordance with the manu-
facturer's recommendations.

(j) Counterweights. Counterweights shall be so affixed 
that they cannot be accidentally dislodged.

(k) Capacities and weights.
(i) Forklift truck rated capacities, with and without 

removable counterweights, shall not be exceeded. Rated 
capacities shall be marked on the vehicle and shall be visible 
to the operator. The vehicle weight, with and without coun-
terweight, shall be similarly marked.

(ii) If loads are lifted by two or more trucks working in 
unison, the total weight of the load shall not exceed the com-
bined rated lifting capacity of all trucks involved.

(l) Lifting of employees. Employees may be elevated by 
forklift trucks only when a platform is secured to the lifting 
carriage or forks. The platform shall meet the following 
requirements:

(i) The platform shall have a railing complying with 
WAC 296-56-60123(3).

(ii) The platform shall have toeboards complying with 
WAC 296-56-60123(4), if tools or other objects could fall on 
employees below.

(iii) When the truck has controls which are elevated with 
the lifting carriage, means shall be provided for employees on 
the platform to shut off power to the vehicle.

(iv) Employees on the platform shall be protected from 
exposure to moving truck parts.

(v) The platform floor shall be skid resistant.
(vi) A truck operator shall be at the truck's controls when 

employees are elevated unless the truck's controls are ele-
vated with the lifting carriage.

(vii) ((When the truck has controls elevated with the lift-
ing carriage, means shall be provided for employees on the 
platform to shut off power to the vehicle.

(viii))) While employees are elevated, the truck may be 
moved only to make minor placement adjustments.

(8) Bulk cargo-moving vehicles.
(a) Where a seated operator may come into contact with 

projecting overhead members, crawler-type bulk-cargo-mov-
ing vehicles that are rider operated shall be equipped with 
operator guards.

(b) Guards and their attachment points shall be so 
designed as to be able to withstand, without excessive deflec-
tion, a load applied horizontally at the operator's shoulder 
level equal to the drawbar pull of the machine.
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(c) After July 26, 1999, bulk cargo-moving vehicles shall 
be equipped with rollover protection of such design and con-
struction as to prevent the possibility of the operator being 
crushed because of a rollover or upset.

(9) Straddle trucks.
(a) Accessibility. Straddle trucks shall have a permanent 

means of access to the operator's station, including any hand-
holds necessary for safe ascent and descent.

(b) Guarding.
(i) Main sprockets and chains to the wheels shall be 

guarded as follows:
(A) The upper sprocket shall be fully enclosed;
(B) The upper half of the lower sprocket shall be 

enclosed; and
(C) The drive chain shall be enclosed to a height of eight 

feet (2.44 m) except for that portion at the lower half of the 
lower sprocket.

(ii) Gears shall be fully enclosed and revolving parts 
which may be contacted by the operator shall be guarded.

(iii) When straddle trucks are used in the vicinity of 
employees, personnel-deflecting guards shall be provided 
around leading edges of front and rear wheels.

(c) Visibility. Operator visibility shall be provided in all 
directions of movement.

(10) Trailer-spotting tractors.
(a) Trailer-spotting tractors (fifth wheels) shall be fitted 

with any hand grabs and footing necessary for safe access to 
the fifth wheel.

(b) Rear cab windows shall be of safety glass or equiva-
lent material.

AMENDATORY SECTION (Amending WSR 00-21-103, 
filed 10/18/00, effective 2/1/01)

WAC 296-56-60103  Terminals handling intermodal 
containers or roll-on roll-off operations. (1) Every inter-
modal container shall be legibly and permanently marked 
with:

(a) The weight of the container when empty, in pounds;
(b) The maximum cargo weight the container is designed 

to carry, in pounds; and
(c) The sum of the maximum weight of the container 

with cargo, in pounds (gross container capacity).
(2) No container shall be hoisted by any crane or derrick 

unless the following conditions have been met:
(a) The employer shall ascertain from the carrier whether 

a container to be hoisted is loaded or empty. Empty contain-
ers shall be identified before loading or discharge in such a 
manner as will inform every supervisor and foreman on the 
site and in charge of loading or discharging, and every crane 
or other hoisting equipment operator and signalman, if any, 
that the container is empty. Methods of identification may 
include cargo plans, manifests or markings on the container.

(b) In the case of a loaded container:
(i) The actual gross weight shall be plainly marked so as 

to be visible to the crane operator, other hoisting equipment 
operator, signalman, and to every supervisor and foreman on 
the site and in charge of the operation; or

(ii) The cargo stowage plan or equivalent permanently 
recorded display serving the same purpose, containing the 

actual gross weight and the serial number or other positive 
identification of that specific container, shall be provided to 
the crane or other hoisting equipment operator and signal-
man, if any, and to every supervisor and foreman on the site 
and in charge of the operation.

(c) Every outbound loaded container which is received at 
a marine terminal ready to load aboard a vessel without fur-
ther consolidation or loading shall be weighed to obtain the 
actual gross weight before being hoisted.

(d)(i) When container weighing scales are located at a 
marine terminal, any outbound container with a load consoli-
dated at that terminal shall be weighed to obtain an actual 
weight before being hoisted.

(ii) If the terminal has no scales, the actual gross weight 
may be calculated on the basis of the container's contents and 
the container's empty weight. The weights used in the calcu-
lation shall be posted conspicuously on the container, with 
the name of the person making the calculation and the date.

(iii) Container weights shall be subject to random sample 
weight checks at the nearest weighing facility. In cases where 
such weight checks or experience otherwise indicate consis-
tently inaccurate weights, the weight of containers so calcu-
lated at the source from which the inaccurate weights origi-
nated shall no longer be recognized as true gross weights. 
Such containers shall not be hoisted unless actual gross 
weights have been obtained by weighing.

(e) The following containers are exempted from the 
requirements of (c) and (d) of this subsection:

(i) Open type vehicle containers.
(ii) The container is marked on the outside in such a 

manner that an employee can readily discern that the con-
tainer is carrying vehicles.

(iii) Containers built specifically for the carriage of com-
pressed gases.

(iv) The container carries only completely assembled 
vehicles and no other cargo.

(v) The vehicles were loaded into the container at the 
marine terminal.

(f) The weight of loaded inbound containers from for-
eign ports shall be determined by weighing or by the method 
of calculation described in (d)(ii) of this subsection or by 
shipping documents.

(g) Any scale used within Washington state to weigh 
containers for the purpose of the requirements of this section 
shall meet the accuracy standards of the state or local public 
authority in which the scale is located.

(3) No container shall be hoisted if its actual gross 
weight exceeds the weight marked as required in subsection 
(1)(c) of this section, or if it exceeds the capacity of the crane 
or other hoisting device intended to be used.

(4)(a) Marked or designated areas shall be set aside 
within a container or roll-on roll-off terminal for passage of 
employees to and from active cargo transfer points, except 
where transportation to and from those points is provided by 
the employer.

(b) The employer shall direct employees to stay clear of 
the area beneath a suspended container. Employees shall stay 
clear of the area beneath a suspended container.
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(5) Each employee working in the immediate area of 
container handling equipment or in the terminal's traffic lanes 
shall wear a high visibility vest (or equivalent protection).

Note to subsection (5):  High visibility vests or equiva-
lent protection means high visibility/retroreflective materials 
which are intended to provide conspicuity of the user by day 
through the use of high visibility (fluorescent) material and in 
the dark by vehicle headlights through the use of retroreflec-
tive material. The minimum area of material for a vest or 
equivalent protection is .5m(2)(760 in.(2)) for fluorescent 
(background) material and .13m(2)(197 in.(2)) for retrore-
flective material.  Vests or equivalent protection, such as high 
visibility/retro-reflective coveralls, that are available for 
industrial use, may also be acceptable.

(6) Containers shall be handled using lifting fittings or 
other arrangements suitable and intended for the purposes as 
set forth in (a) and (c) of this subsection, unless when damage 
to an intermodal container makes special means of handling 
necessary.

(a) Loaded intermodal containers of twenty feet (6.1 m) 
or more in length shall be hoisted as follows:

(i) When hoisting by the top fittings, the lifting forces 
shall be applied vertically from at least four top fittings or by 
means which will safely lift the container without damage. 
The lifting fittings provided shall be used.

(A) The container being lifted is an ISO closed box con-
tainer;

(B) The condition of the box is sound;
(C) The speed of hoisting and lowering is moderated 

when heavily ladened containers are encountered;
(D) The lift angle is at eighty to ninety degrees;
(E) The distance between the lifting beam and the load is 

at least eight feet and 2.4 inches (2.5m); and
(F) The length of the spreader beam is at least 16.3 feet 

(5 m) for a twenty-foot container, and at least 36.4 feet (11.1 
m) for a forty-foot container.

(ii) If hoisted from bottom fittings, the hoisting connec-
tions shall bear on the fittings only, making no other contact 
with the container. The angles of the four bridle legs shall not 
be less than thirty degrees to the horizontal in the case of forty 
foot (12.2 m) containers, thirty-seven degrees in the case of 
thirty foot (9.1 m) containers, or forty-five degrees in the case 
of twenty foot (6.1 m) containers.

(iii) Lifting containers by fork lift trucks or by grappling 
arms from above or from one side may be done only if the 
container is designed for this type of handling.

(b) Other means of hoisting may be used only if the con-
tainers and hoisting means are designed for such use.

(c)(i) When using intermodal container spreaders that 
employ lanyards for activation of load disengagement, all 
possible precautions shall be taken to prevent accidental 
release of the load.

(ii) Intermodal container spreader twistlock systems 
shall be designed and used so that a suspended load cannot 
accidentally be released.

(d) Flat bed trucks or container chassis used to move 
intermodal containers shall be equipped with pins, flanges, or 
other means to prevent the container from shifting.

(e) Flat bed, low boy trailers (mafis) and other similar 
equipment used to transport containers shall be marked with 
their cargo capacities and shall not be overloaded.

(f) Each tractor shall have all brake air lines connected 
when pulling trailers equipped with air brakes and shall have 
the brakes tested before commencing operations.

(7)(a) Intermodal containers shall be inspected for 
defects in structural members or fittings before handling.

(b) Any intermodal container found to be unsafe shall be 
identified as such, promptly removed from service and 
repaired before being returned to service.

(8) Containers shall not be hoisted unless all engaged 
chassis twist locks are released.

(9) Vertical tandem lifts.  The following requirements 
apply to operations involving the lifting of two or more inter-
modal containers by the top container (vertical tandem lifts of 
VTLs).

(a) Each employee involved in VTL operations shall be 
trained and competent in the safety-related work practices, 
safety procedures, and other requirements in this section that 
pertain to their respective job assignments.

(b) No more than two intermodal containers may be 
lifted in a VTL.

(c) Before the lift begins, the employer shall ensure that 
the two containers lifted as part of a VTL are empty.

Note: The lift begins immediately following the end of the prelift 
required by subsection (9)(c) of this section.  Thus, the 
weight may be determined during the prelift using a load 
indicating device meeting WAC 296-56-60085 (1)(a) on 
the crane being used to the lift the VTL.

(d) The lift shall be performed using either a shore-based 
container gantry crane or another type of crane that:

(i) Has the precision control necessary to restrain unin-
tended rotation of the containers about any axis;

(ii) Is capable of handling the load volume and wind sail 
potential of VTLs; and

(iii) Is specifically designed to handle containers.
(e) The employer shall ensure that the crane operator 

pauses the lift when the vertically coupled containers have 
just been lifted above the supporting surface to assure that 
each interbox connector is properly engaged.

(f) Containers below deck may not be handled as a VTL.
(g) VTL operations may not be conducted when the wind 

speed exceeds the lesser of:
(i) Fifty-five km/h (thirty-four mph or thirty knots); or
(ii) The crane manufacturer's recommendation for maxi-

mum wind speed.
(h) The employer shall ensure that each interbox connec-

tor used in a VTL operation:
(i) Automatically locks into corner castings on contain-

ers but only unlocks manually (manual twistlocks or latchlo-
cks are not permitted);

(ii) Is designed to indicate whether it is locked or 
unlocked when fitted into a corner casting;

(iii) Locks and releases in an identical direction and 
manner as all other interbox connectors in the VTL;

(iv) Has been tested and certificated by a competent 
authority of this chapter (for interbox connectors that are a 
part of a vessel's gear) or WAC 296-56-60093 (for other 
interbox connectors):
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(A) As having a load-bearing surface area of eight hun-
dred mm\two\ when connected to a corner casting with an 
opening that is sixty-five mm wide; and

(B) As having a safe working load of ninety-eight kN 
(ten thousand kg) with a safety factor of five when the load is 
applied by means of two corner castings with openings that 
are sixty-five mm wide or equivalent devices;

(v) Has a certificate that is available for inspection and 
that attests that the interbox connector meets the strength cri-
teria given in subsection (9)(h)(iv) of this section; and

(vi) Is clearly and durably marked with its safe working 
load for lifting and an identifying number or mark that will 
enable it to be associated with its test certificate.

(i) Reserved.
(j) The employer shall ensure that each container and 

interbox connector used in a VTL and each corner casting to 
which a connector will be coupled is inspected immediately 
before use in the VTL.

(i) Each employee performing the inspection shall be 
capable of detecting defects or weaknesses and be able to 
assess their importance in relation to the safety of VTL oper-
ations.

(ii) The inspection of each interbox connector shall 
include:  A visual examination for obvious structural defects, 
such as cracks, a check of its physical operation to determine 
that the lock is fully functional with adequate spring tension 
on each head; and a check for excessive corrosion and deteri-
oration.

(iii) The inspection of each container and each of its cor-
ner castings shall include:  A visual examination for obvious 
structural defects, such as cracks, a check for excessive cor-
rosion and deterioration; and a visual examination to ensure 
that the opening to which an interbox connector will be con-
nected has not been enlarged, that the welds are in good con-
dition, and that it is free from ice, mud, or other debris.

(iv) The employer shall establish a system to ensure that 
each defective or damaged interbox connector is removed 
from service.

(v) An interbox connector that has been found to be 
defective or damaged shall be removed from service and may 
not be used in VTL operations until repaired.

(vi) A container with a corner casting that exhibits any of 
the problems listed in subsection (9)(j)(iii) of this section 
may not be lifted in a VTL.

(k) No platform container may be lifted as part of a VTL 
unit.

(10) Transporting vertically coupled containers.
(a) Equipment other than cranes used to transport verti-

cally connected containers shall be either specifically 
designed for this application or evaluated by a qualified engi-
neer and determined to be capable of operating safely in this 
mode of operation.

(b) The employer shall develop, implement, and main-
tain a written plan for transporting vertically connected con-
tainers.  The written plan shall establish procedures to ensure 
safe operating and turning speeds and shall address all condi-
tions in the terminal that could affect the safety of VTL-
related operations, including communication and coordina-
tion among all employees involved in these operations.

(11) Safe work zone.  The employer shall establish a safe 
work zone within which employees may not be present when 
vertically connected containers are in motion.

(a) The safe work zone shall be sufficient to protect 
employees in the event that a container drops or overturns.

(b) The written transport plan required by subsection 
(10)(b) of this section shall include the safe work zone and 
procedures to ensure that employees are not in this zone when 
a VTL is in motion.

AMENDATORY SECTION (Amending WSR 04-11-066, 
filed 5/18/04, effective 7/1/04)

WAC 296-56-60115  Other protective measures. (1) 
Protective clothing.

(a) Employees performing work that requires special 
protective clothing shall be directed by the employer to wear 
the necessary special protective clothing.

(b) When necessary, protective clothing previously worn 
shall be cleaned and disinfected before reissuance.

(2) Personal flotation devices.
(a) The employer shall provide, and shall direct the wear-

ing of personal flotation devices for those employees, such as 
line handlers, who are engaged in work in which they may be 
pulled into the water:

(i) When such employees are working in isolation: or
(ii) Where physical limitations of available working 

space creates a hazard of falling into the water; or
(iii) Where the work area is obstructed by cargo or other 

obstacles so as to prevent employees from obtaining safe 
footing for their work.

(b) Employees working on, over or along water, where 
the danger of drowning exists, shall be provided with and 
shall wear approved personal flotation devices.

(i) Employees are not considered exposed to the danger 
of drowning when:

(A) Working behind standard height and strength guard-
rails;

(B) Working inside operating cabs or stations which 
eliminate the possibility of accidental falling into the water;

(C) Wearing approved safety belts with lifeline attached 
so as to preclude the possibility of falling into the water.

(ii) Prior to and after each use, personal flotation devices 
shall be inspected for defects which would reduce their 
designed effectiveness. Defective personal flotation devices 
shall not be used.

(iii) To meet the requirement of (b) of this subsection, a 
personal flotation device shall be approved by the United 
States Coast Guard as a Type I PFD, Type II PFD, Type III 
PFD, or Type V PFD, or equivalent, pursuant to 46 CFR 160 
(Coast Guard Lifesaving Equipment Specifications) and 33 
CFR 175.23 (Coast Guard Table of Devices Equivalent to 
Personal Flotation Devices). ((Ski belt or inflatable type per-
sonal flotation devices are specifically prohibited.))

(c) Life rings.
(i) Along docks, walkways or other fixed installations on 

or adjacent to open water more than five feet deep, approved 
life rings with line attached shall be provided. The life rings 
shall be spaced at intervals not to exceed two hundred feet 
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and shall be kept in easily visible and readily accessible loca-
tions.

(ii) When employees are assigned work at other casual 
locations where exposure to drowning exists, at least one 
approved life ring with line attached shall be provided in the 
immediate vicinity of the work.

(iii) Work assigned over water where the vertical drop 
from an accidental fall exceeds fifty feet, is subject to specific 
procedures approved by the department.

(iv) Lines attached to life rings shall be at least ninety 
feet (27.43 m) in length, at least one-quarter inch in diameter 
and have a minimum breaking strength of five hundred 
pounds.

(v) Life rings must be United States Coast Guard 
approved thirty inch size (76.2 cm).

(vi) Life rings and attached lines must be maintained to 
retain at least seventy-five percent of their designed buoy-
ancy and strength.

(3) Emergency facilities. When employees are exposed 
to hazardous substances which may require emergency bath-
ing, eye washing or other facilities, the employer shall pro-
vide such facilities and maintain them in good working order.

(4) Employers shall instruct employees to report every 
injury, regardless of severity, to the employer.

(5) Stretchers.
(a) There shall be available for each vessel being worked 

one Stokes basket stretcher, or its equivalent, permanently 
equipped with bridles for attaching to the hoisting gear.

(b) Stretchers shall be kept close to vessels and shall be 
positioned to avoid damage to the stretcher.

(c) A blanket or other suitable covering shall be avail-
able.

(d) Stretchers shall have at least four sets of effective 
patient restraints in operable condition.

(e) Lifting bridles shall be of adequate strength, capable 
of lifting 1,000 pounds (454 kg) with a safety factor of five, 
and shall be maintained in operable condition. Lifting bridles 
shall be provided for making vertical patient lifts at container 
berths. Stretchers for vertical lifts shall have foot plates.

(f) Stretchers shall be maintained in operable condition. 
Struts and braces shall be inspected for damage. Wire mesh 
shall be secured and have no burrs. Damaged stretchers shall 
not be used until repaired.

(g) Stretchers in permanent locations shall be mounted to 
prevent damage and shall be protected from the elements if 
located out-of-doors. If concealed from view, closures shall 
be marked to indicate the location of the life saving equip-
ment.

(6) Telephone or equivalent means of communication 
shall be readily available.

(7) Employees working on any bridge or structure lead-
ing to a detached vessel berthing installation shall wear 
United States Coast Guard approved personal flotation 
devices except where protected by railings, nets, or safety 
belts and lifelines.

(8) Life ladders. On all docks there shall be substantial 
built-in-place ladders, spaced at intervals not to exceed four 
hundred feet, to reach the lowest water use. When portable 
ladders are to be used, ladders may be bolted to the bullrail or 
dock structure, or ladders can be secured to an embedded eye 

bolt in a concrete dock surface. The immediate area where 
such ladders or fastenings are located shall be painted with a 
bright color or of a color which contrasts with the surround-
ing area. There shall be a ladder at each end of the dock.

AMENDATORY SECTION (Amending Order 86-02, filed 
1/17/86)

WAC 296-56-60221  Illumination. Lighting. All areas 
shall be lighted to meet the requirements of this code.

(1) Active work areas shall be lighted in such a manner 
that the general area being worked will be illuminated at a 
minimum intensity of approximately five foot candles mea-
sured thirty inches above the dock floor. Supplemental light-
ing shall be utilized where more than the minimum intensity 
is necessary for safe operation.

(a) The lighting intensity shall be measured at the 
task/working surface in the plane in which the task/working 
surface is present.

(b) Lights shall, so far as possible, be placed so that they 
will not shine in the eyes of employees.

(2) A minimum of three foot candles illumination mea-
sured in the manner described above shall be maintained at 
all points along the bull rail.

(3) The quality of light shall be such that it is reasonably 
free from glare, and has correct direction, diffusion, and dis-
tribution.

(4) Lighting shall not be obstructed by any placement of 
cargo, structures or other objects which might create a 
shadow in the work area. Portable lighting shall be provided 
in those areas that do not meet the minimum requirements of 
this subsection.

(5) Portable illumination.
(a) All walking and working areas shall be illuminated.
(b) Portable lights shall meet the following require-

ments:
(i) Portable lights shall be equipped with reflectors and 

guards to prevent flammable and other material from coming 
in contact with the bulb, except that guards are not required 
where the construction of the reflector is such that the bulb is 
recessed.

(ii) Portable lights shall be equipped with heavy duty 
electric cords. They may be suspended by such cords only 
when the means of attachment of the cord to the light is such 
as to prevent the light from being suspended by the electrical 
connections.

(iii) All connections and insulation shall be maintained.
(iv) Lighting wires and fixtures for portable lights shall 

be so arranged as to be free from contact with drafts, running 
gear, or other moving equipment.

AMENDATORY SECTION (Amending WSR 05-03-093, 
filed 1/18/05, effective 3/1/05)

WAC 296-56-60235  Welding, cutting and heating 
(hot work) (see also definition of "hazardous cargo, mate-
rial, substance or atmosphere"). (1) Definition. "Hot work" 
means riveting, welding, flame cutting or other fire or spark-
producing operation.
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(2) Hot work in confined spaces. Hot work shall not be 
performed in a confined space until all requirements of chap-
ter ((296-62)) 296-809 WAC, ((Part M,)) are met.

(3) Fire protection.
(a) To the extent possible, hot work shall be performed in 

designated locations that are free of fire hazards.
(b) When hot work must be performed in a location that 

is not free of fire hazards, all necessary precautions shall be 
taken to confine heat, sparks, and slag so that they cannot 
contact flammable or combustible material.

(c) Fire extinguishing equipment suitable for the location 
shall be immediately available and shall be maintained in 
readiness for use at all times.

(d) When the hot work operation is such that normal fire 
prevention precautions are not sufficient, additional person-
nel shall be assigned to guard against fire during hot work 
and for a sufficient time after completion of the work to 
ensure that no fire hazard remains. The employer shall 
instruct all employees involved in hot work operations as to 
potential fire hazards and the use of fire fighting equipment.

(e) Drums and containers which contain or have con-
tained flammable or combustible liquids shall be kept closed. 
Empty containers shall be removed from the hot work area.

(f) When openings or cracks in flooring cannot be 
closed, precautions shall be taken to ensure that no employ-
ees or flammable or combustible materials are exposed to 
sparks dropping through the floor. Similar precautions shall 
be taken regarding cracks or holes in walls, open doorways 
and open or broken windows.

(g) Hot work shall not be performed:
(i) In flammable or potentially flammable atmospheres;
(ii) On or in equipment or tanks that have contained 

flammable gas or liquid or combustible liquid or dust-pro-
ducing material, until a designated person has tested the 
atmosphere inside the equipment or tanks and determined 
that it is not hazardous; or

(iii) Near any area in which exposed readily ignitable 
materials such as bulk sulphur, baled paper or cotton are 
stored. Bulk sulphur is excluded from this prohibition if suit-
able precautions are followed, the person in charge is knowl-
edgeable and the person performing the work has been 
instructed in preventing and extinguishing sulphur fires.

(h)(i) Drums, containers or hollow structures that have 
contained flammable or combustible substances shall either 
be filled with water or cleaned, and shall then be ventilated. 
A designated person shall test the atmosphere and determine 
that it is not hazardous before hot work is performed on or in 
such structures.

(ii) Before heat is applied to a drum, container or hollow 
structure, an opening to release built-up pressure during heat 
application shall be provided.

(4) Gas welding and cutting.
(a) Compressed gas cylinders:
(i) Shall have valve protection caps in place except when 

in use, hooked up or secured for movement. Oil shall not be 
used to lubricate caps;

(ii) Shall be hoisted only while secured, as on a cradle or 
pallet, and shall not be hoisted by magnet, choker sling or 
cylinder caps;

(iii) Shall be moved only by tilting or rolling on their bot-
tom edges;

(iv) Shall be secured when moved by vehicle;
(v) Shall be secured while in use;
(vi) Shall have valves closed when cylinders are empty, 

being moved or stored;
(vii) Shall be secured upright except when hoisted or car-

ried;
(viii) Shall not be freed when frozen by prying the valves 

or caps with bars or by hitting the valve with a tool;
(ix) Shall not be thawed by boiling water;
(x) Shall not be exposed to sparks, hot slag, or flame;
(xi) Shall not be permitted to become part of electrical 

circuits or have electrodes struck against them to strike arcs;
(xii) Shall not be used as rollers or supports;
(xiii) Shall not have contents used for purposes not 

authorized by the supplier;
(xiv) Shall not be used if damaged or defective;
(xv) Shall not have gases mixed within, except by gas 

suppliers;
(xvi) Shall be stored so that oxygen cylinders are sepa-

rated from fuel gas cylinders and combustible materials by 
either a minimum distance of twenty feet (6.1 m) or a barrier 
having a fire-resistance rating of thirty minutes; and

(xvii) Shall not have objects that might either damage the 
safety device or obstruct the valve placed on top of the cylin-
der when in use.

(b) Use of fuel gas. Fuel gas shall be used only as fol-
lows:

(i) Before regulators are connected to cylinder valves, 
the valves shall be opened slightly (cracked) and closed 
immediately to clear away dust or dirt. Valves shall not be 
cracked if gas could reach possible sources of ignition;

(ii) Cylinder valves shall be opened slowly to prevent 
regulator damage and shall not be opened more than one and 
one-half turns. Any special wrench required for emergency 
closing shall be positioned on the valve stem during cylinder 
use. For manifolded or coupled cylinders, at least one wrench 
shall be immediately available. Nothing shall be placed on 
top of a cylinder or associated parts when the cylinder is in 
use;

(iii) Pressure-reducing regulators shall be attached to 
cylinder valves when cylinders are supplying torches or 
devices equipped with shut-off valves;

(iv) Cylinder valves shall be closed and gas released 
from the regulator or manifold before regulators are 
removed;

(v) Leaking fuel gas cylinder valves shall be closed and 
the gland nut tightened. If the leak continues, the cylinder 
shall be tagged, removed from service, and moved to a loca-
tion where the leak will not be hazardous. If a regulator 
attached to a valve stops a leak, the cylinder need not be 
removed from the workplace but shall be tagged and may not 
be used again before it is repaired; and

(vi) If a plug or safety device leaks, the cylinder shall be 
tagged, removed from service, and moved to a location where 
the leak will not be hazardous.

(c) Hose.
(i) Fuel gas and oxygen hoses shall be easily distinguish-

able from each other by color or sense of touch. Oxygen and 
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fuel hoses shall not be interchangeable. Hoses having more 
than one gas passage shall not be used.

(ii) When oxygen and fuel gas hoses are taped together, 
not more than four of each twelve inches (10.16 cm of each 
30.48 cm) shall be taped.

(iii) Hose shall be inspected before use. Hose subjected 
to flashback or showing evidence of severe wear or damage 
shall be tested to twice the normal working pressure but not 
less than two hundred p.s.i. (1378.96 kPa) before reuse. 
Defective hose shall not be used.

(iv) Hose couplings shall not unlock or disconnect with-
out rotary motion.

(v) Hose connections shall be clamped or securely fas-
tened to withstand twice the normal working pressure but not 
less than three hundred p.s.i. (2068.44 kPa) without leaking.

(vi) Gas hose storage boxes shall be ventilated.
(d) Torches.
(i) Torch tip openings shall only be cleaned with devices 

designed for that purpose.
(ii) Torches shall be inspected before each use for leak-

ing shut-off valves, hose couplings and tip connections. 
Torches shall be inspected before each use for leaking shut-
off valves, hose couplings and tip connections. Torches with 
such defects shall not be used.

(iii) Torches shall not be lighted from matches, cigarette 
lighters, other flames or hot work.

(e) Pressure regulators. Pressure regulators, including 
associated gauges, shall be maintained in safe working order.

(f) Operational precaution. Gas welding equipment shall 
be maintained free of oil and grease.

(5) Arc welding and cutting.
(a) Manual electrode holders.
(i) The employer shall ensure that only manual electrode 

holders intended for arc welding and cutting and capable of 
handling the maximum current required for such welding or 
cutting shall be used.

(ii) Current-carrying parts passing through those por-
tions of the holder gripped by the user and through the outer 
surfaces of the jaws of the holder shall be insulated against 
the maximum voltage to ground.

(b) Welding cables and connectors.
(i) Arc welding and cutting cables shall be insulated, 

flexible and capable of handling the maximum current 
required by the operation, taking into account the duty cycles.

(ii) Only cable free from repair or splice for ten feet (3 
m) from the electrode holder shall be used unless insulated 
connectors or splices with insulating quality equal to that of 
the cable are provided.

(iii) When a cable other than the lead mentioned in (b)(ii) 
of this subsection wears and exposes bare conductors, the 
portion exposed shall not be used until it is protected by insu-
lation equivalent in performance capacity to the original.

(iv) Insulated connectors of equivalent capacity shall be 
used for connecting or splicing cable. Cable lugs, where used 
as connectors, shall provide electrical contact. Exposed metal 
parts shall be insulated.

(c) Ground returns and machine grounding.
(i) Ground return cables shall have current-carrying 

capacity equal to or exceeding the total maximum output 
capacities of the welding or cutting units served.

(ii) Structures or pipelines, other than those containing 
gases or flammable liquids or conduits containing electrical 
circuits, may be used in the ground return circuit if their cur-
rent-carrying capacity equals or exceeds the total maximum 
output capacities of the welding or cutting units served.

(iii) Structures or pipelines forming a temporary ground 
return circuit shall have electrical contact at all joints. Arcs, 
sparks or heat at any point in the circuit shall cause rejection 
as a ground circuit.

(iv) Structures or pipelines acting continuously as 
ground return circuits shall have joints bonded and main-
tained to ensure that no electrolysis or fire hazard exists.

(v) Arc welding and cutting machine frames shall be 
grounded, either through a third wire in the cable containing 
the circuit conductor or through a separate wire at the source 
of the current. Grounding circuits shall have resistance low 
enough to permit sufficient current to flow to cause the fuse 
or circuit breaker to interrupt the current.

(vi) Ground connections shall be mechanically and elec-
trically adequate to carry the current.

(d) When electrode holders are left unattended, elec-
trodes shall be removed and holders placed to prevent 
employee injury.

(e) Hot electrode holders shall not be dipped in water.
(f) The employer shall ensure that when arc welders or 

cutters leave or stop work or when machines are moved, the 
power supply switch is kept in the off position.

(g) Arc welding or cutting equipment having a functional 
defect shall not be used.

(h)(i) Arc welding and cutting operations shall be sepa-
rated from other operations by shields, screens, or curtains to 
protect employees in the vicinity from the direct rays and 
sparks of the arc.

(ii) Employees in areas not protected from the arc by 
screening shall be protected by appropriate filter lenses in 
accordance with subsection (8) of this section. When welders 
are exposed to their own arc or to each other's arc, they shall 
wear filter lenses complying with the requirements of subsec-
tion (8) of this section.

(i) The control apparatus of arc welding machines shall 
be enclosed, except for operating wheels, levers, and handles.

(j) Input power terminals, top change devices and live 
metal parts connected to input circuits shall be enclosed and 
accessible only by means of insulated tools.

(k) When arc welding is performed in wet or high-
humidity conditions, employees shall use additional protec-
tion, such as rubber pads or boots, against electric shock.

(6) Ventilation and employee protection in welding, cut-
ting and heating.

(a) Mechanical ventilation requirements. The employer 
shall ensure that general mechanical ventilation or local 
exhaust systems shall meet the following requirements:

(i) General mechanical ventilation shall maintain vapors, 
fumes and smoke below a hazardous level;

(ii) Local exhaust ventilation shall consist of movable 
hoods positioned close to the work and shall be of such 
capacity and arrangement as to keep breathing zone concen-
trations below hazardous levels;

(iii) Exhausts from working spaces shall be discharged 
into the open air, clear of intake air sources;
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(iv) Replacement air shall be clean and respirable; and
(v) Oxygen shall not be used for ventilation, cooling or 

cleaning clothing or work areas.
(b) Hot work in confined spaces. Except as specified in 

(c)(ii) and (iii) of this subsection, when hot work is per-
formed in a confined space the employer shall, in addition to 
the requirements of chapter ((296-62)) 296-809 WAC, ((Part 
M,)) ensure that:

(i) General mechanical or local exhaust ventilations shall 
be provided; or

(ii) Employees in the space shall wear respirators in 
accordance with chapter 296-842 WAC.

(c) Welding, cutting or heating of toxic metals.
(i) In confined or enclosed spaces, hot work involving 

the following metals shall only be performed with general 
mechanical or local exhaust ventilation that ensures that 
employees are not exposed to hazardous levels of fumes:

(A) Lead base metals;
(B) Cadmium-bearing filler materials; and
(C) Chromium-bearing metals or metals coated with 

chromium-bearing materials.
(ii) In confined or enclosed spaces, hot work involving 

the following metals shall only be performed with local 
exhaust ventilation meeting the requirements of this subsec-
tion or by employees wearing supplied air respirators in 
accordance with chapter 296-842 WAC;

(A) Zinc-bearing base or filler metals or metals coated 
with zinc-bearing materials;

(B) Metals containing lead other than as an impurity, or 
coated with lead-bearing materials;

(C) Cadmium-bearing or cadmium-coated base metals; 
and

(D) Metals coated with mercury-bearing materials.
(iii) Employees performing hot work in confined or 

enclosed spaces involving beryllium-containing base or filler 
metals shall be protected by local exhaust ventilation and 
wear supplied air respirators or self-contained breathing 
apparatus, in accordance with the requirements of chapter 
296-842 WAC.

(iv) The employer shall ensure that employees perform-
ing hot work in the open air that involves any of the metals 
listed in (c)(i) and (ii) of this subsection shall be protected by 
respirators in accordance with the requirements of chapter 
296-842 WAC and those working on beryllium-containing 
base or filler metals shall be protected by supplied air respira-
tors, in accordance with the requirements of chapter 296-842 
WAC.

(v) Any employee exposed to the same atmosphere as 
the welder or burner shall be protected by the same type of 
respiratory and other protective equipment as that worn by 
the welder or burner.

(d) Inert-gas metal-arc welding. Employees shall not 
engage in and shall not be exposed to the inert-gas metal-arc 
welding process unless the following precautions are taken:

(i) Chlorinated solvents shall not be used within two 
hundred feet (61 m) of the exposed arc. Surfaces prepared 
with chlorinated solvents shall be thoroughly dry before 
welding is performed on them.

(ii) Employees in areas not protected from the arc by 
screening shall be protected by appropriate filter lenses in 

accordance with the requirements of subsection (8) of this 
section. When welders are exposed to their own arc or to each 
other's arc, filter lenses complying with the requirements of 
subsection (8) of this section shall be worn to protect against 
flashes and radiant energy.

(iii) Employees exposed to radiation shall have their skin 
covered completely to prevent ultraviolet burns and damage. 
Helmets and hand shields shall not have leaks, openings or 
highly reflective surfaces.

(iv) Inert-gas metal-arc welding on stainless steel shall 
not be performed unless exposed employees are protected 
either by local exhaust ventilation or by wearing supplied air 
respirators in accordance with the requirements of chapter 
296-842 WAC.

(7) Welding, cutting and heating on preservative coat-
ings.

(a) Before hot work is commenced on surfaces covered 
by a preservative coating of unknown flammability, a test 
shall be made by a designated person to determine the coat-
ing's flammability. Preservative coatings shall be considered 
highly flammable when scrapings burn with extreme rapid-
ity.

(b) Appropriate precaution shall be taken to prevent igni-
tion of highly flammable hardened preservative coatings. 
Highly flammable coatings shall be stripped from the area to 
be heated. An uncoiled fire hose with fog nozzle, under pres-
sure, shall be immediately available in the hot work area.

(c) Surfaces covered with preservative coatings shall be 
stripped for at least four inches (10.16 cm) from the area of 
heat application or employees shall be protected by supplied 
air respirators in accordance with the requirements of chapter 
((296-62)) 296-842 WAC.

(8) Protection against radiant energy.
(a) Employees shall be protected from radiant energy eye 

hazards by spectacles, cup goggles, helmets, hand shields or 
face shields with filter lenses complying with the require-
ments of this subsection.

(b) Filter lenses shall have an appropriate shade number, 
as indicated in Table G-1, for the work performed. Variations 
of one or two shade numbers are permissible to suit individ-
ual preferences.

(c) If filter lenses are used in goggles worn under the hel-
met, the shade numbers of both lenses equals the value shown 
in Table G-1 for the operation.

Table G-1.—Filter Lenses for Protection
Against Radiant Energy

Operation Shade No.
Soldering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2
Torch Brazing  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 or 4
Light cutting, up to 1 inch . . . . . . . . . . . . . . . . . . .  3 or 4
Medium cutting, 1-6 inches  . . . . . . . . . . . . . . . . .  4 or 5
Heavy cutting, over 6 inches . . . . . . . . . . . . . . . . .  5 or 6
Light gas welding, up to 1/8 inch  . . . . . . . . . . . . .  4 or 5
Medium gas welding, 1/8-1/2 inch . . . . . . . . . . . .  5 or 6
Heavy gas welding, over 1/2 inch . . . . . . . . . . . . .  6 or 8
Shielded Metal-Arc Welding 1/16 to

5/32-inch electrodes . . . . . . . . . . . . . . . . . . . .  10
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Inert gas Metal-Arc Welding (nonferrous) 1/16 to 
5/32-inch electrodes . . . . . . . . . . . . . . . . . . . .  11

Shielded Metal-Arc Welding:
3/16 to 1/4-inch electrodes . . . . . . . . . . . . . . .  12
5/16 and 3/8-inch electrodes  . . . . . . . . . . . . . 14
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