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ed, the information does | “that both employery and

employees should do cvcrymlnl P to -
" to EDB.

Medical examinations should be made available to

on a pr hnsis and therealter,

the criteria d Medical records for

employees exposed to EDB at or above the action level

shouid be relained for at least 30 years after termination of
employment.

NIOSH recommended the use of warning signs and labels
alerting workers to the hazards of skin contact and inhala-
tion of EDB. as well as Lhe chemical's classification as @
“cancer agent." Engincering contrals should be
used 0 keep EDB exposure Icveis below the recommended
imi¢, the institute added, with respirators used only: :

» During the lime necessary to install or test the requlred
engineering controis,

® For nonroutlne operations, such as emergency
maintenance or repair activities.

» During emergencies when air concentrations of EDB
may exceed the recommended exposure limit.

ED® Production

lamnoo ploy tentially are exposed to EDB,
though the figure increases to 660,000 if gamiine station
attendants are included, NIOSH reported. About 85 percent
of the EDB produced during the last {ew years has been used
28 a constituent of antiknuck mixtures in gasoline. Other
spplieations include use as a fumigant-insecticide or
ide, a3 a synthetic intermedi andasa iaity

solvent (or resins, gums, and waxes,

NIOSH RECOMMENDS WORK PRACTICES, H
CONTROLS FOR FLUOROCARBON POLYMERS - ~

‘The National Institute for Occupational Safety and Health
recommended that no specific limit be set for worker ex-
posure to decomposition products of {luorocarbon polymers
since no measurable environmental level of any single
decomposition product can ensure "“complete protection” of
worker health.

The institute, which made its recommendations in &
criteria document transmitted to the Department of Labor,
noted that the major concern in occupational exposure to the

bst. is their for causing poly
fever and damage to the respiratory tract.

NIOSH's rec ded standard that workers
be protected through use of good work practices and
enginecring controls and medical management.

The criteria document outlined suggested provisions for 2
standard including medical surveillance, labeling and
posting, work ciothing and protective equipment, empioyee
notification, and samitation.

The recommended standard for the decomposition
products of lluorocarbon polymers appears in the Fuil Text
section of this Carrent Report.

Generai Policy

EDS 3siso is known as ethylene bromide, dibr h
1,2-dibromoethane, and glycol dibromide, NIOSH added.

The text of the NIOSH recommendations for an EDB stan-
dard will appear in the Full Text section of a future Current
Raport.

PCls ) 1 s/

NIOSH RECOMMENDS LIMITS K ’
FOR WORKPLACE EXPOSURE TO PCBs
The National Institute for Occupational Safety and Heaith

ANNOUNCEMENT OF PROPOSED DELETIONS
IN STANDARDS EXPECTED BEFORE DEC. 1

A proposal to delete certain safety standards in 25 CFR
1910, known as the ''Standards Deletion Project,” should be
published before the end of the year, officiais of the Occupe-
tional Safety and Health Administration said November 16.

A draft document of the generai industry standards com~
taining the proposed revocations is in ““final review” by

-+ Asgistant Secretary of Labor Eula Bingham and the Dapart-

ment of Lador Solicitor, OSHA safely standards personnel
iold a joint meeting wn.n the American National Standards
natitute.

—Earlier, agency offlciais had indicated a November

recommended that exposure to polychiorinated biph

(PCBs) be controlled so that no worker is exposed to PCBS
at a concentration greales than 1.0 microgram total PCBI.

per cubic meter of air.
The NIOSH recommendations, which were issued in a

criteria document, are for a time-weighted average concen-*

trativa for up to a 10-hour workday, 0-hour workweek.

The criteria document cited provisions of the Tozic
Substances Control Act which ban the manufacture, process-
ing, distribution, or use of PCBs in any but totally enclosed
systems by October 1977. ARhough the Act calls for a ban on
PCB manufacture and use In several years, NIOSH noted
that a polential for occupational exposure to PCBs will exist
for many years from transportation, instaliation, use, and
disposal of the substance.

Medical surnmam hbcnng and pomng, personal pro-

tifica-

tective nol
Uon, and work pmuct provishnl are dumbed in the rec-
ommendations.

The NIOSH recommended standard for PCBs appears in
the Full Text section of this Current Report,

Qccupational Sofety & Health Repocter

jon date for the proposal (Current Report, October
27 p. 757). In addition, a ‘“‘suspension of enforcerment™
provision to accompany the Federal Register notice of
proposal iy no longer certain, the OSHA officials told the
meeting.

A list of sections propesed for deietion will precede a-
reprinting of the text ot the 1910 regulations. The parts te be
deleted will be shown in brackets, Pat Caltafesta, safety
standards office, told the OSHA-ANSI coordinating com
mittee. A preamble giving t)te reasons for the proposed
deletions ailso will be incl

Wendell Glasier, salety standards office, reported that ne
economic impact statement would be required for the
proposed action because it was determined there wouid be
no signilicant (i ial effects on employ

Qther Satety Priarities
In other safety standards malters, a revised set of rules
for walking-working surfaces (Subpart D) is scheduled ten-
tatively for proposal February 15, 1978, with a hearing lo
begin June 1. Frank Smith, OSHA safety standarda, explain-
ed that dates are tentative because scheduling of safely stan-
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[ ]
Appendix, or on a similar form approved by the Oc-
cupational Safety and Health Administration, U.S. Depart-

ment of Labor.

Section $ — Work Practices and Engine¢ring Controls

(a) A no-smoking rule shall be strictly enforced in all
areas where there is occupational exposure to the decom-
position products of fluorocarbon polymers. As a further
precaution, the carrying of smoking materials into such
areas shall be prohibited. Employces shall be instructed to
wash their hands before smoking.

(b) Insintering or moiding operations where the fluorocar-
‘bon polymer is heated above its melting point, temperatures
I excess of the manufacturers’ recommended range should
be avoided whenever possible. To prevent overheating,
ovens shall be fitted with an :mlornlUc temperature cutout
set at the turers' r e for the
Nuorocarbon polymer.

(e) i y to prevent tion or recir
of the decomposition products of fluorocarbon polymers In
the workplace, ovens shall be fitted with a local exhaust ven-
tilation system. An appropriate alarm shall be incorporated
Into any exhaust system in case of its failure.

(d) Local exhaust ventilation, localed as ciose as possibie

10 the op ion, shall be used wh welding, cutting; or
related hilh-lempem(nn operations are performed.

{e) Exhaust systems and ductwork shall be kept in good
repair so that design airflows and pressures are mpintained.
Airflow and pressure shouid be measured at least twice a
year. C ind (oil or water

are

airflow ]
design airflow or pressure and the resylts of periodic inspec-
tiom.

ded. A log shall be kept showing

(1) Ventilation systems discharging to outside air must be
designed o conform (o applicable local, state, and federal

air pollution regulations and must not constitute s hazard to
employees or to the general population.

(g) General Housekeeping

(1) Spills of fluorocarbon polymers shall be cleaned up,
preferably by vacuuming. Care shall be taken that polymer
dust is not blown onto steampipes or other heated equip-
ment.

{2) Emphasis shall be placed on promp( and Irmm
cleanup of dust to prevent
polymers.

(3) Equipment shall be maintained regularly, and
necessary repairs shall be made promptly.

(4) Fluorocarbon polymer scrap and waste shall be

! d in special iners and, if not reused, shail be
disposed of by high temperalure incineration or by durying.

Section § — Sanitation

(a) Smolun( shall be prombnled in all areas where
bon s are handled and used, and smoking
materials shall not be carried into such areas.

(b) The employer shall provide hand-washing facilities
with soap and ciean towels. Employees who work in
fluorocarbon polymer areas shall be instructed to wash their
hands thoroughly before eating, smoking, or handling smok-
ing materials,

(c) In the interest of good industrial safety and hygiene
practices, preparation and consumption of food in aress
where fuorocarbon palymers in bulk are handled and used
should be discouraged. Employers may designate specific
areas for these activities.

(d) Where ex i jon of ing with
fluorocarbon polymer dust is hkely. employers shall provide
employees with launderabie clothing for repeated use or dis-
posable outer garments for one-lime use.

(e) Laundry personnel should be informed of the hazards
and of safe procedures if they are likely to encounter
clothing contaminated with [luorocarbon polymers.

e ————————

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
RECOMMENDATIONS FOR WORKPLACE EXPOSURE TO

POLYCHLORINATED

The National Institute for Occupational Safety and Health
(NIOSH) recommends that employee exposure to
pdycMmu(d bighenyls (PCBs) in the wwkphee be con-

to the
ll M.M to protect m. health and pmvidt for the safety of
empioyees for up lo a 10-hour workday, 40-hour workweek,
over a normal woarking life time. The standard is measurable
by techniques that are und reproducible. md available to
industry and gover with the
standacd sMuld substantially reduce any risk of reproduc
tve or tumorigenic eifects of PCBs and prevent other
adverse effects of exposure in the workplace. Employm

BIPHENYLS (PCBs)

formation become av:ﬂable to indicate that the shndnrd
offers grealer or iesser protection from some chis

isomers or commercial preparations than is needed, it will
be considered for revision.

The Toxic Substances Control Act of 1976 (Public Law
94-469) required the US Environmental Protection Agency
(EPA) to prescribe marking and disposal regulations for
PCBs by July 1, 1977 (Federal Register 42:26563-77, Mcy
24, 1977). By this Act, the manufacture, pi
tribution in commerce, or use of PCBs in any but bhlly
enclosed systems is to be banned, effective | year after the
date of ils enactment, October 11, 1976. T'wo years after the

should regard the recommemied workplace envir
limit as the upper boundary for exposure and make every ef-
loﬂ (o inp exposure a3 low as possible.

adverse reproductive and tumorigenie

date PCB f. e is 10 de banned, and
processing and distribution in commerce are to be banned
3.3 years from that date. However. the Act allows the Ad-
ministrator of EPA (o rule otherwise if he finds that

ellects in experimental is exp to certain

cial PCB preparations. Currently available information is
not adequate o demonstrate that other commercial PCB
preparations do not have these effects. Should sufficient in-

g, distribution in commerce, or use
in other !han !otally enclosed systems will not present an un-
. reasonable risk of injury to health or to the enviromment.
The Act does not affect use of equipment already containing

Qceupational Selety & Health Repecter
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PCBs In totally enclosed systems, so that a potential for oc-
cupationsl exposure to PCBs will continue to exist for many
years as & consequence of their transportation, installation,
use, and disposal. The part of the Act specific for PCBs is
presented in Figure I-1 (omitted}.

*PCBs’ are defined for this recommended standard as
commercial preparations of chlorinated biphenyl com-
pounds, including those preparations which may be describ-
«d as single isomers or classes of isomers, such as
Decachlorodiphenyl. Biphenyl and its monochlorinated
derivalives occurring in commercial preparations of PCBs
shall be measured along with the polychlorinated
derivatives, and shall be (reated in this standard as the
polychlorinated compounds of the preparations. “Oc-
cupational exposure to PCBs," is defined as working with
PCBs or with equipment containing PCBs that can become
airborne or that can spill or splash on the skin or into the
eyes, or the handling of any solid products that may result in
exposure o PCBs by skin contact or by inhalation. The term
*"PCB work area’ is defined as an area where there is oc-
cupational exposure to PCBs. In areas where no oc-
cupational exposure to PCBs occurs, but where PCBs are
present In equipment in the workpiace, adherence is re-
quired only to Section 8(a).

Section 1 — Environmental (Workplace Air)

(a) Concentration

Occupational exposure to polychlorinated biphenyls
{PCBs) shall be controlled so that no worker is exposed to
PCBs at a concentration greater than 1.0 microgram total
PCBs per cubic meter of air (1.0 ug/cu m), determined as a
time-weighted average (TWA) concentration, for up to &
10-hour workday, 40-hour workweek.

(h) Sampling md Analysis

d TWA 1 exposure limit for
PCB! has been determined to be the lowest reliably detec-
fable limit by the urnplm. and lnal)hcal methods
in this d Eavir

mu be collected and anaiyzed as described in Appendicel 1
and 11, or by any methods shown to be at least equivalent in
accuracy, precision, and sensitivity to the methods
specified.
Section 2 — Medical

Medicll surveillance shall be made available to all
subject 1o pati exposun to PCBs.
or initial medical examinations for

(s) Prepl
workers shall include:
(1) Comprehensive medical and work histories with
special emphasis on hepatic function, skin condition, and

e physical tion with particular
attention w the mn and to htpaﬂc lunctlon includmg deter-
minations of serum g

(SGOT) and serum g| je-pyruvie i (SGPT)
activities. The responsible physician may also wish to obtain
measurements of serum triglyceride concentrations or of
olher indices of fat metabolism.

(3) A Judgment of the employee’s ability to use positive
pressure respirators.

(b) During inati i or empl having
medical conditions that could be directly ot indirectly
aggravated by exposure Lo polychlorinated biphenyls or for-
mulations containing polychlorinated hiphenyis shall be
counseled on the increased risk of impairment of their heaith
that might result from working with these substances,

(c) Women in the work force who are of child-bearing age
shall be advised of the potential adverse elfects of PCBs on

the unborr child. Those who bear children while working
with PCBs shall be counseled concerning the advizability of
nursing their babies.

(d) [nitial medical examinations shall be made tvdhhh
to all workers as soon as practicable after p;
standard based on these recornmendations.

{e) Periodic examinations shall be made available at least
annually and include: n) mlenm medlcnl and work
histories, and (2) phy lined in
paragraphs (a)(1) and (a)(2) of this :ecuon

(f) I evidence of adverse effects of exposure to PCBs is
suspected or confirmed, appropriate medical care shall be

—made available to the_alfected worker(s).

(g) Pertinent medical records shall be maintained for all
employces exposed to PCBs in the workplace. Such medical
records shall be maintained for the period of employment
plus 30 years. These records shall be made availabie to the
designated medical representatives of the Secretary of
Health, Education, and Welfare, of the Secretary of Labor,
of the employer, and of the employee or former empioyee.

Section 3 — Labeling and Posting

All labels and warning signs shall be printsd both in
English and in the predominant language of non-
English-reading workers. Illiterate workers and workers
reading languages other than those used on labeis and posted
signs shall be otherwise info: med regarding hazardous areas
and shall be informed of the instructions printed on labels
and signs.

(a) Labeling

The following warning label shall be affixed in a radiy
visible on PCB-pr ing or other equip
on PCB-storage tanks or containers:

- POLYCHLORINATED BIPHENYLS ‘
: (PCBs)

DANGER! CONTAINS POLYCHLORINATED
BIPHENYLS

CANCER SUSPECT AGENT
Use only with adequate ventilation.
Do not get in eyes, or on skin or clothing.
First Aid: In case of skin or eye contact, ﬂush -m un-
ning water. .
(b) Posting
Warning placards shall be affixed in readily visible

locations in or near PCB work areas. The informalion com-
tained thereon shall be arranged as in the following exampie.

POLYCHLORINATED BIPHENYLS
PCBs)

DANGER!
CANCER SUSPECT AGENT

) " AUTHORIZED PERSONNEL ONLY  _..__

Do not enter unless area is adequately ventilated.

Do not get in eyes, or on skin or clothing.

First Aid. In case of skin or eye contact, (lush with rum-
ning water.
Section ¢ — Personal Fraucziuc Eqummcnx md
Clothing

(&) Protective Clothing

In any operation where workers may comne into direet con-
tact with PCBs, protective clothing impervious \o PCBs
shall be worn. Gloves, boots, overshoes, and bib-type aprons
that cover boot tops shall be provided when necessary.

Copyright © 1977 by The Bureou of Navional Aflairs, Ine,
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Proteciive apparel shall be made of materials which most
effectively prevent skin contact with PCBs where it is most
Hikely to occur. Emplvycn shali ensure that ail personal
regularly for defects and
that it Is in a clean and ntlslzﬂnry condition.

(b} Ey» Protection

Chemical safety goggles, face shields (8-inch minimum)
with ycgyles, or safety glasses with side shields shali be
provided by employers and shail be wora during any opera-
tion in which PCBs are present. If liquid or solid PCBs con-
tact the eyes, the eyes shall be irrigated immediately with
large quantities medical personnel. (A drop of vegetabie oil
on the eye has been lound to reduce the resultant irrigation. )

Eye pro shall be in ace with 29 CFR 1910.133
and ANSI 2 87.1-1988.

(¢) Respiratory Protection

(1) Engineering controls shall be used when needed to
teep conccnlrnuom of alrborne PCBs at or below the

d TWA pational exposure hmlt The only
cudiu:xu under which pli with the permissible ex-
posure limit may be achieved by the use of respxra(ors are:

{A) During the time necessary o install or test the re-
quired engineering controis.

(B) For nonroutine maintenance or repair activities.

(C) During emergencies when concentrations of airborne
PCBs may exceed the permissible limit.

{2) When the use of respirators is permitled by paragraph
(1) of this section, respirators shall be sclected and used in
accordance with the following requirements:

{A) The employaer shall establish and enforce a resplralory
protection program meeting the requirements of 29 CFR
1910.134.

(B) The emaployer shall provide respirators in accordance
with Tabie I-1 and shall ensure that employees properly use
the respirators provided. The respirators shail be those ap-
proved by NIOSH or the Mining Enforcement and Safety Ad-
ministration. The standard for approval is specified in 30
CFR 11. The employer shall ensure that respirators are
properly cleaned, maintained, and stored when not in use.

TARE I-0

TMIPTAATCR STLICTION CUDIR

Type Approved wades
Previstens of 0 TR UL

L

after repeated oral ingestion and that becsuse of hese find
ings it is concluded that PCBS are potential human car
cinogens; employees shall also be informed that adverse
reproductive effects may resuit f[rom occupational exposure
to PCBs.

{c) The employer shall insti a continuing educat}
program, conducted by instructors qualified by esperience
or training, to ensure that all empioyees occupationally ex-
posed to PCBs have current knowledge of job hazards,
proper maintenance and cleanup methods, and proper use of
protective clothing and g respirators.
The instructions shall include a general ducriptlm of the
medical surveiliance program and of the advantages to the
employee of participation. Special attention shall be given to
women in the workplace. They shall be made aware of the
potential adverse effects of PCBs on the undorn child, and of
the known transport of PCBs to breast milk. Elements of the
program shali aiso include:

Emergency procedures and drills:

Instruction in handling spills and leaks;

Decontamination procedures;

Firefighting equipment location and use;

First-aid procedures, equipment location, and use;

Rescue procedures;

Confined space entry procedures;

Low warning (odor) properties of PCBs.

(d) The information explaining the hazards of working
with PCBs shall be kept on [ile and be readily accessible to
workers at all places of employment where PCBs are
manufactured, used, stored, or transported, Required infor-
mation shall be recorded on the ‘‘Material Safety Data
Sheet’* shown in Appendix III (omitted] or similar formn ap-
proved by the Occupational Salety and Health Administra-
tion, US Department of Labor.

Section 6 — Work Practices and Engineering Controts

(a) Regulated Areas

Access to PCB work areas shall be regulated and limited
to authorized persons. A daily roster shall be kept of persons
entering such areas.

(b) Handling of PCBs and General Work Practices

(1) Operating instructions shall be lormulated and posted
where PCBs are handled or used.

(2) Transportation and use of PCBy shall comply with all
applicable local, state, and federal regulations. :

( 3) PCBs shail be stored in tightly closed containers in

Srester thea 1.0 sg/em u m
- ey (entry tave
ores of ugisave comaenttes
o}

Sreattan
with full feceytoun wporaced in
Ietoutedeiiod o s pesieive

wesmse seds.

(3) Cambimacion Tyve € swppiled-atr
Teoptrater vizh (ull facepieen
wpavated B prsseure—~iemand ¥ echer
posttive yraswers sede w52
oumtifary soll—coussised breatiiny
SPpAarvs speratnd 1N Prevavre (emand
oy sehar pesiiive yressurs wade.

areas.

(4) When PCB storage containers are being moved, or
when they are not in use and are disconnected, vaive protee-
tion covers shall be in place. Containers shall be moved only
with the proper equipment and shall be secured to prevent
dropping or loss of controi during transport.

(5) Storage (acilities shall be designed to contain spills
comple(ely within surround)n. dikes and (o prevent con-

Section § — Informing Employess of Hazards from
FPCBs

(a) All new and present empioyees in any area in which
PCBe are used shall be informed of the hazards, relevant
symptoms, and ef{lects of overexposure o PCBs, and the
precautions lo de abserved for safe use and handling of these
materials.

(b) All employ involved with the f e, use,
transport, or uoran of PCBs shall be informed that PCBg
have been found o induce tumors in experimental animats

Occupational Scfety & Health Reparter

of warkroom air.

() Ventilation switches and emergency respiratory equip-
ment shall be located outside storage areas in readily
accessible locations which will remain minimaily con
taminated with PCBs in an emergency.

{7) Process valves and pumps shall be readily accessible
and shall not be located in pits or congested areas.

{8) C: iners and sy shall be handied and opened
with care. Approved protecuve clothing as sp-clliod in Secr
tion 4 shall be worn by employ d in opening, con-
necting, and di ing PCB tainers and
Adequate ventilation shall be provided to minimize ex-
posures of such employees to airborne PCBs.
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(9) PCB-operating and storage equipment and systems
aball be inspected daily for signs of leaks. All equipment, in-
cluding vaives, fittings, and connections shali be checked for
lsaks immediately after PCBs are introduced therein.

(10) When & leuk is found, it shail be repaired or otherwise
correcied immediately. Work.shail resume normally only
after necessary repair or r s been
the ares has been ventilated, and below the recommended
TWA concentration Limit.

(¢) Control of Airborne PCBs

(1) Suitable engineering controls, designed (o maintain ex-
posure o airborne PCBs at or below the limit prescribed in
Section 1(a), shall be used. Compiete enciosure of processes
is the recommended method for control of PCB exposure.
Local exhaust ventilation may also be effective, used alone
or in combination with process enclosure. When a locai ex-
haust ventilation system is used, it shall be so designed and
operated as o prevent accumulation or recirculation of air-
borne "CBs in the workplace environment and to effectively
remove PCBs [rom the breathing zones of employees. Ex-
baust ventilation Systems discharging to outside air must
conform to applicable local, state. and lederal reguiations
and must ml constitute a hazard o employees or to the
general p jon. Before work on control
.qnlpmnt begm:. the generation of airborne PCBs shail be
eliminated to the extent feasible.

Enclosures, exhaust hoods, and ductwork shall be kept in

contact with a third person. The standby pmu shall main.
tain communication (visual, voice, signal line, lslephone,
radio, or other suitable means} with cbumphm inside the
confined or enclosed space.

{e) Emergency Procedures

For all PCB work areas whete there is a polential (or the
occurrence of emergencies, employers shall take
necessary steps to ensure thal employees are instructed in,
and follow. the procedures specified below as well as any
others appropriate 1o the specific operation or process.

(1) If PCBs ieak or are spiiled, the [ollowing steps shall be
taken:

(A) All nonessential personnel shall be evacuated from the
leak or spill area.

(B) The area of the leak of spill shall be adequately ven-
tilated to prevent the accumulation of vapors.

(C) If the PCBs are in liquid form, they shall be collected
for reclamation or sorbed in vermiculite, dry sand, earth, or
similar nonreactive material.

(2) Personnel entering the spill or leak area shall be fur-
nished with appropriate personal protective squipment and
‘clothing. All other personnel shail be prohibited from enter-
ing the area.

(3) Only personnel trained in !.he emergency procedures
and protected against the att ds shail shut off
wurccs of PCBs, clean up spills, control and repair leshs,
and fight fires, in areas where PCBs are used.

(4) All wasles and residues containing PCBs shall be

good 30 that designed airflows are maintained.
Airflow at each hood shali be measured at least jannual
ly and preferably hly. Conti airflow i s are

recommended, such as water or oil manometers properly
mounted at the juncture of fume hood and duct throat (mark-
«d to indicate acceptadle airflow). A log shallbe kept show-
ing design airflow and the results of semiannual airflow
measurements.

(3) Forced-draft ventilation systems shall be ¢

llected in PCB-resistant containers and appropriately dis-
posed of (Federal Register 42:28583-77, May 24, \977).

(5) Safety showers, eyewash fountains, and washroom
facilities shall be provided, maintained in working conditien,
and located so as to be readily accessible to workers in all
areas where the occurrence of skin or eye contact with PCBy
is hkely 1f liquid or sobd PCBI are splashed or spilled on an

with remote manual controls and shall be designed to shut
off automaticaily in the event of a fire in the PCB work ares.

{b) Special Work Areas

(1) PCB Hazard Areas

A hazard area shall be considered as any space having
physical characteristics and containing sources of PCBs,
such as transformers, that could result in PCB concen-
trations in excess of the recommended airbome PCB ex-

ng shall be removed promptly
Ind tl\e skm washed lhoroughly with soap and water for at
least 15 minutes. Eyes shall be irrigated immediately with
copious quantities of runhing water for at least 13 minutes
liquid or solid PCBy get into them. A drop of vegetable oil
l;gg' be applied Lo the eye to relieve the irritating effect of

Section 7 — Sanitation Practices

posure limit. Exits shall be plainly marked,
located, and open outwardly into areas which will remain
minimally contaminated in an emergency.

(2) Confined or Enclosed Spaces

Entry into confined or enclosed spaces, such a3 lanks, pits,
process vessels, and tank cars where there is limited egress,
shall be controjled by a permit system. Perrmu shall be
signed by an authorized repr of the empl
shall certify that appropriate measures have been taken to

revent adverse effects on the worker's heaith as a result of

or her entry into such space.

Confined or enclosed spaces which have contained PCBs
shail be thoraughly ventilated to assure an adequate supply
of oxygen, tested for PCBs and other contaminants, and in-
specied for eompuance with these requlremenu prior to
each entry. Ad tilation shall be ined while
workers are in such spaces. Leakage of PCBs into such con-
tined or enclosed spaces while work Is in progress shall be
prevented by disconnecting and blanking the PCB supply
lines. Each individual entering such confined or enciosed
space shall be furnished with appropriate personal protec
Uve equi and cl and be ted by a lifaline
Barness to a standby worlter stationed outside of the space.
The standby workur shall also bo oqunpped for emry with ap-

P | pr and have

Copyright © 1977 by The Bureou af Netional Affasrs, Ir

(a) Empl 1} to PCBe shall be
provided with seynnle lockery or other storage facilities for
street clolhes and for work clct.ha

(b) Ei ly to PCBs shall not
wear work cIoan( away from their place of em

(c) Employees occupationaily exposed to PCEs shail de
—provided clean work clothing daily, and cleaning e»

tablishments shail be informed as to the bazards of naadltu‘

PCBs and proper disposal procedures jor PCB-contaminated

waste water.

(d) Facilities for shower hnlh: shall be provided for
to PCBs. Workers should
:huwer before chnngln: “into street clouus

(e) Employees exposed to PCHs shall be advised to wash
their hands and exposed skin before eating, drinking, smok-
ing or using loilet facilities during the work shift.

{f) Food, drink, or smoking materials shall not be per
mitted tn areas where PCBa are handled, processed, or
stored,

Section 8 — Monitoring and Rccordknpuw Ro-
quirements

(a) Monitoring

(1) As soon as practicable after m. pnmnlgmou of a
standard based on these r

ploy
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who manufactures, processes, handles, stores or otherwise
usex PCBs shall determine by an industrial hygiene survey
whether occupational exposure to PCBs may occur. Surveys
shall be repeated at least once eyery year and within 30 days
of any procuss change likely to result in occupational ex-
posure (o PCBs. Records of these surveys, including m-

(2) Pump model and serial number;
(3) Sample tube type and number;
(4) Sampling duration:

(8) Total sampie volume;

{6) Location of sampling;

basis for any conclusion that there may be no occ:
exposure o PCBs, shall be retained until the next survey bas
been completed.

13) if occupational exposure to PCBs is determined to be
possible, a program of personal monitoring shall be in-
stituted to measure or permit calcuiation of the expasures of
all employees.

(A) in all personal monitoring, sample: represznhtivc of

ol‘ n Temperature pressure, and relative bumidity at ﬁlm

({1 Other pemnent information.
Calibration

Since the accuracy of environmental sampting can be ne
grealer than the accuracy of the air volume measurement,
the accurate calibration of the sampling pump is essentiai to
the correct estimation of the volume of the sample that is

the employees’ breathing zones shall be

(B) For each TWA conceniration Jetermination, a suf-
fictent aumber of samples shall be taken to characterize
each employee’s exposure during each work shift. Variations
In work and production schedules and in empioyees’

1l d. The required [requency of calibration is dependent
on the use, care, and handling to which the pump is sub-
jected. Pumps should be calibrated initially and recalibrated
il misused or repaired. I pumps receive hard usage, more
[requent calibration may be necessary. Regardless of use,
and calibration should be performed o a

and job {{ shall be idered in g
ling times, i and fr i
(C) Each operation in each wnrk area shail be sampled at
isast once svery 3 months.
(3) if an empioyee u {ound m be exposed to PCBs in ex-
cess of the r ation limit, control
measures shall be .mua!ed. me employee shall he nouﬂed ol

reguiar schedule and records of these shouid be kept.

The accuracy of calibration depends on the type of instru-
ment used as a refererce. The choice of calibration instru-
ment will depend largely upon where the calibration is to be
performed, Ordinarily, pumps should be calibrated in the
laboratory. For laboratnry tesung, primary standards, wcl

the exposure and of the control
to correct the situation, and the empioyee !hall be monitored
every 30 days. Such monitoring shall continue until two such

ive deter indd that the employee's ex-
posure no longer ds ther ded TWA tra-
tion limit. Routine monitoring may then be resumed,

(b) Recordkeeping

Environmental monitoring records shall be maintained for
at least 10 years after the employee’s Jast occupational ex-
posure to PCBa. These records shall include the dates and
Umes of measurements, job function and location of
employees within the worksite, methods of sampling and
analysis used, types of respiratory protection in use at the
Ume of sampling, TWA concentrations found, and identifica-
Uon of exposed employees. Each employee shall be able to
obtain information on his or her own environmental ex-
posures. Daily rosters of authorized persons who enter
regulated ageas shail be retained for 30 years. Environmen-
al momorin( ncvrds and entry rosters shall be made
of the Secretary of
Labor and of the Secnury of Health, Education, and
Wellare.

Pertinent medical records for each employee shall be
retained for 30 years after the employee’s last occupational
exposure to PCBa. Records of environmental exposures
applicable to an employee should be included in that
employee's medical records. These medlul records shall be
rnm ilable to the desi ves of

the Secretary of Labor, of u:c Secretary ol Hulm Educa—
Uon, and Weliare, of the employer, and of the employee or
(ormer employee.

APPENOIX |
BAMPLING PROCEDURE FON
COLLECTION OF POLYCHLORINATED BIPHENYLS

General Requirements

(8) Air sampies representative of the breathing zones of
workers must be collected to determine the exposure (rom
each job or from the specific operation in each work ares.

(b) Suggested records:

(1) Date and time of sample callection;

Ocevpetional Selety & Hewith Reperter

as s sp meter, are

aithough other sundard calibration instruments, such as a
wet-test meter or dry gas meter, can be used. The calibra-
tion setups will be similar for all instruments,

Instructions for calibration with the soapbubble meter
{ollow. If another calibration device is selected, equivalent
procedures should be used. Since the flowrate of a pump
depends on the pressure drop across the sampling device, in
this case a “Florisil” tube, the pump must be calibrated
while operating with a representative tube in line. The
calibration system should be assembied in series followi
this order: soapbubble meter, waler manometer, Flol
tube, and pump.

(a) Check the voltage of the pump battery with a

ter to ensure te voltage for calibration, and
change or charge the battery if necessary.

(b)‘l\mmlhepumputdmulenthemidaolwnp
bubble meter by immersing the buret in the soap solution
and drawing bubbles up the inside untit they travel the entire
buret jength without bursting.

() Adjust the pump rotometer lo provide the desired
flowrate.

(d) Check the water manometer to ensure that the
pressure drop across the sampling train does not exceed 2.3
inches of water at 0.2 liter;minute.

(e) Start a scapbubble up the buret and measure with a
stopwatch the time required for it to move between calibra-
tion marks. .

(f) Repeat procedure (e) at least twice, average the
results, and calculate the flowrate from the volume betwesn
the preselected marks divided by the time required for the
soapbubble Lo traverse the distance.

(g) Record the volune measured, elapsed time, pressure
drop, air temperature, atmospheric pressure, serial nunber
of pump, date, time, and name of person performing lhe
calibration.

(h) The rotometer reading should be corrected for
temperature and pressure, i necessary.

Sampling
{a) Samples should be collected as near as practicadle to

the faces of workers without interfering with freedom of
mavement.
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(L)) les should be to permit deter
of TWA exposures for every job involving exposure o PCBs
and in sufficient numbers (o express the varfability of the ex-
posures in the work situation.

(c) Apparatus for Breathing Zone Sampling

(1) Pump, battery-operated,-with clip for attachment to
the worker's clothing. Airflow through the pump should be
controlled within 5% of lbe desired rate during the enure
sampling period.

{2) Sorbent Tubes

Glass tubes at least 7 cm long with 4 mm L.D. and con-
taining two sections of 30/48 mesh deactivated Florisil.
(Florist!, 30/80 mesh, is sieved to the proper mesh size.) The .
front section, preceded by a glass wool plug, contains 100 mg
adsorbent, and the backup section contains 50 mg. A
urethane foam plug is placed between these sections and also
behind the backup section. The ends of the tube are
Name-sealed to prevent contamination before use.

Deactivate the Florisil before packing the tubes by drying
a weighed amount at 105 C for ¢5 minutes. After cooling to
room temperature, add the Florisil to a round bottom flask
which can be attached Lo a rotary evaporator. Add water at
3mi/100 g of Florisil (i.e. 3% W/W water) and turn the mix-
ture in the rotary evaporator for 1 hour or until it is uniform-
ly mixed (Iree-{lowing).

(d) Collection and Shipping of Samples

()1 diately belore piing, break each end of the
sorbent tube to provide an opening at least one-half the inter-
na) diameter of the tube (2 mm).

(3) The smailer, or backup, section of Florisil should be
positioned nearest the sampling pump.

(3) The sorbent tube must be vertical during sampling.
Tubes should not be placed in a horizontal position since this
may lead to “'channeling” of the sorbent bed.

(4) Do not pass air being sampled Lhrough any hose or tub-
ing before it enters the tube.

(3) Collect the air sample at a {low rate of 200 cc/minute
or Jess to obtain the total sample volume required. The

ded volume for this method

is 50 liters.

(6) Cap the sorbent tubes with inert plastic caps im-
mediately after sampling. Under no circumstances are
rubber caps (o be used. Label tubes and note precise location
assignments.

(7) Handle one additional tube in the same manner as the
sample’ tubes except that no air is to be drawn through it.
Label this tube as a blank.

(8) If the tubes are to be shipped, pack them tightly to
minimize breakage in transit.

(9) Do not subject the tubes to extremes of temperatures
or (o low pressures.

(10) Provide bulk sampies of the PCB preparation whose
resence in the environment is suspected (o the anaiytical
aboratory. Do not transport these bulk materials in the

same container as the samples or blank tubes. If possible,
also provide a bulk air sample lo use for qualitative iden-
tification.

APPENDIX 11

" ANALYTICAL METHOD FOR POLYCHLORINATED
. BIPHENYLS

Principle of the Method

A known volume of air is drawn through a tube containing
Florisil 10 adsorb the PCBs present in the air sample. The
collected PCBs are desorbed with hexane, and the resuiting
solutions are analyzed using gas-liquid chromatography with
electron capture The ion of PCBs

relative to a standard PCB preparation is resd from » stan-
dard curve. If the air sampie is found 10 differ significamtily
in composilion from available PCB standards, then use the
alternate procedure of perchlorination described in
paragraph (b)7 of Procedure.

Range and S v of the Standard Anal

NIOSH has found with Aroclor 1016, that the minimam
detectable amount of PCB is 32 pg. 4ul. With a total desorp-
tion volume were 5 ml, this would represent a total sampie
of 40 ng of Aroclor 1016. Thus the method is capabie of
detecting a concentration of 40 ng in a 1 cu m air sample. or
a concentration of 3bout | vgicu m in an air sample of 30
liters. The upper range of the analytical method is apparent-
ly limitless depending only upon the degree of dilution needed
o maintain the concentration of the sample within the hnear
range of the electron capture detector (32 pg © 3 ng/injec-
tion). In practice, concentrations in workpiace air have been
found to be as high as 1.5 mg/cu m.

Interferences

(a) Strict measures to avoid contamination are required
when using the electron capture detector. Foremost, the
syringe must be thoroughly cieaned alter each injection.
Hexane to be used in lhe analytical procedure should be
periodically analyzed by GLC for purity. It shouid show ne
chromalographic peaks later than 45 seconds, if less thas §
ul have been injected.

{b) Any compound which has nearly the same retention
time on the GLC column as one of the PCBs3 is an interferent.
This type of interference can often by overcome by changing
the GLC operating conditions or by selecting amother
column. Retention time data on a single column, or evenona
number of columns, cannot be considered as proot of
chemical identity. It is important, therefore, that a sample
of the bulk mixture of PCBs be analyzed at the same time as
the contents of the sampie tubes so that chemical identifica-
tion of possible interferences can be made.

(c) The interferences which have been reported in the
literature in the GL.C analysis of PCBs are not expected lo be
important for this method. Chiorinated pesticides, such as
DDT, DDE, etc, have been reported as interferences due to
coextraction with PCBs during workup of sampies such as
water, tissue, soil, or biologic fluids. In the case of personal
air sampling in an industrial environment, these in-
ler{erences would not be present in amounts that would
significantly interfere unless they were manufactured in the
same area. Thus, unless these chlorinated pesticides are"
specifically known as potential interferents, extra cleanup
or separation steps for these materiais are not necessary.

(d) Sulfur-containing compounds in pelroleurn products
have been reported as interferences.

(e) If present in the PCB mixture, biphenyl will be am in-
terference when samples are analyzed by perchiorination;
however, PCBs for the purpose of this recommended stan-
dard include biphenyl.

(f) Brominated impurities in antimony pentachloride have
also been (ound to lead lo interferences in per:
procedures. Results from NIOSH laboratories indicate,
however, that these brominated impurities may be removed
by vacuum distillation of the antimony pentachioride.

Precision and Accuracy

The performance characteristics of the method as found
by NIOSH are presented below.

(a) The volume of air sampled can be measured to + 1% if
a pumnp with a calibrated volume indicator is used. Volumes

Copyright © 1977 by The Bureau of Notienal Affairs, Ine.
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tellowing procedure would be used to inject 4 .l of sample
sokition. Three microliters of hexane would be drawn into
the syringe, followed by 1 ) of air, followed by 4 ul of sam-
ple solution. After the needle is removed from the sample
solution, 1 additional ul of air is drawn into the svringe to
minimize evaporation at the th of the needie. The piunger
now rests at the 9-.1 mark. Inject at least 7 ul of the syringe
contents inlo the gas chromatogram. Not less than 1 ul of
Mush-soivent should be used. Larger volumes of flush may
give a solvent peak which interferes with sampie component
peaks. The syringe must be cieaned with hexane after each
injection.

(5) Preliminary Analysis

Using the solvent-flush method of subsection b(4), inject 1
»l of sample and 1 ! of flush-solvent at the conditions
specified under subsection b(3) Il tie sample is too concen-
trated, further dilutions will be necessary to bring the con-
centration of the sample solution into the linear range of the
electron capture detector. Once the concentration of the
sample is appropriately adjusted, its chromatogram should
be compared to that of a standard to determine if the air
sample is quali ly difl in position from the
standard. If there is little difference between the two
chromatograms, then proceed with the standard analysis us-
ing the PCB mixture for standardization, subsection b(6). On
the other hend, shouid there be a significant difference
b the two chr ams (such that comparison with

the PCB mixture could resull in gross error), then use the .

altarnate procedure for standardization, subsection b(7).
(6) Standard Analysis .
Select at least live prominent peaks in the sample

chromatogram and compare their heights or areas with

those of the standard. Calculate the concentration of PCBs
by comparing the heights or areas of the selected peaks in
the sample chromatogram of those in the standard
known ts of material.
(7) Alternate Standardization Procedure
A 200-u] aliquot of the sample is placed in a 13-mm x

100-mm culture tube and the hexane is slowly evaporated

with dry nitrogen until 10 41 or less remain. Do not allow

hexane to climb Lhe tube during evaporation and do not allow
the sample to evaporate to dryness. [Immediately add 0.2-0.5

ml of distilled antimony pentachloride with a disposable

pipet as rapidly as possibie (antimony pentachioride decom-

poses rapidly in air) and cap the tube. The sampie should re-
main light yellow after this addition, but if the sampie turns
dark brown or black, it must be discarded and another all-
quot of that sample must be used. All samples are placed
together in a sand bath. There should be no liner in the cap of
the tube, since most liners are attacked by antimony pen-

tachloride. A sample of decachiorobiphenyl is treated in 2

manner similar to Lhe samples. The sand bath coataining all

of the treated sampies is placed in a preheated oven at 160 C

for a least 3 hours. Samples may also be treated in a

preheated oven at 160 C for at least 3 hours. Sumples may

also be treated overnight. After perchlorination, the sand
bath is removed {rom the oven and the samples are removed
from the sand and allowed Lo cool to room temperature. To
each sample is added dropwise 0.5 ml of 20% hydrochloric
acid. This mixture is then extracted four times with 1-2 ml of
hexane each Ume. Each extract is passed through a funnel
containing approximately 0.5 g of anhydrous sodium suifate
(retained by a glass wool plug) into a 10-ml volumetric flask.

The volume of the sampie is brought to 10 m! by rinsing the
pipet, sodium sulfate, and funnel tip with hexane. The funne?
should not rest on the lip of the flask during filtration. The
glass wool piug and sodium sulfate in the funnel are replaced
after each sample. An aliguot of the sample solution iy in-
jected under the GLC condilions described above. The
solvents flush technique is rec ded using 2 «] of sob
vent back flush and 6 ul of standard or sample solution. The
syringe must be cleaned wilh hexane after each injection.
The height or area of the decachlorobiphenyl peak is com-
pared to that of the decachlorobiphenyi standard and the
weight of d hlorobipheny! present is calculated.

(8) Gas-liquid chromatographic conditions for
di hi ipheny! deter :

(A) Nitrogen carrier gas flow rate, 90 ml/minute.

(B) Injector lemperature, 300 C.

(C) Interface and detector temperature, 325 C.

(D) Column temperature, 220 C.

(c) Determination of Desorption Efficiency

NIOSH has found average desorption efficiency is —99.3%,

_thus results of sample analyses nced not be corrected foc

desorption efficiency.

Calculations

(a) Standard Analyticai Procedure

The following are the steps in the calculation of concen-
trations of PCBs in air when determined with a PCB mixture
as the standard.

(1) Add the heights or areas of several selected prominent
peaks (at least live) in the chromatogram. compare with the
total heights or areas of those same peaks in the s
and read the concentration of the sample solution (ng/mi)
from the standard curve.

" (2) Multiply the concentration, ip ng/ml, of the sa.

solution by the total volume, in ml, of the sample sviution
and calculate the weight of PCBs in the sample. Make cor-
rections for the blanks if necessary.

(3) Add the weights found on the front and the back sec
tions of the tube to {ind the total weight of PCBs in the air
sampie.

{4) Divide the total weight of the PCBs In the air sample
by the volume, in liters, of air sampled and report the PCB
concentration in ng’liter or its equivalent in ug/cu m.

(b) Alternate Standardization Procedure

The following are the steps in the calculation of concen-
trations of PCBs in air using the perchlorination method.

(1) The height or area of the decachlorobiphenyl peak in
the chromatogram of the sample aliquot is compared W the
height or area of the decachiorobiphenyl peak in the
chromatograms of the standard. The concentration of
decachlorobiphenyl in the sample aliquot is read from the
standard curve.

(2) The ion of d hlorobi |in this aliquot
(ng/mi) is multiplied by the total volume (ml) of the sampie
solution to give the total weight of PCBs in the sample as
decachlorobiphenyl.

(3) The weights of PCBs, as decachiorobiphenyl, found on
the front and back sections of the tube are summed, corree-
tions for bianks are made, and the total weight of PCB, as
decachiorobiphenyl, in the air sample is calculated.

{4) The total weight of PCB is divided by the volume of air

led and the air ation is reported in ag/liter or
its equivalent in wg/cu m. . .
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