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PREFACE

The Occupational Safety and Health Act of 1970 emphasize* the need
for standards to protect the health and safety of workers exposed to an
ever-increasing number of potential hazards at their workplace. The
National Institute for Occupational Safety and Health has projected a
formal system of research, with® priorities determined on the basis of
specified indices, to provide relevant data from which valid criteria for
effective standards can be derived. Recommended standards for occupational
exposure, which are the result of this work, are based on the health
effects of exposure. The Secretary of Labor will weigh these recommen-
dations along with other considerations such as feasibility and means of
implementation in developing regulatory standards.

It is |Intended to present succeseive reports as research and epide-
miologic studies are completed and as sampling and analytical methods are
developed. Criteria and standards will be reviewed periodically to ensure
continuing protection of the worker.

I am pleased to acknowledge the contributions to this report on
polychlorinated biphenyls by members of the NIOSH etaff and the valuable,
constructive comments by the Review Consultants on polychlorinated
biphenyls, by the ad hoc committees of the Society for Occupational and

Environmental Health and the American Occupational Medical Aseoclatlon, and
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by Robart B. 0O'Conmor, M.D,, NIOSH consultant im occupational medicine.
The NIOSH recommendations for;standards are not necessarily a consensus | of
all the consultants md proféslional societies that reviewed this criteria

document on polychlorinated biphenyls. A 1liat of Review Consultants

appears on page vi.
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The Division of Crlcerle Documentation end Stenderda
Development (DCDSD), National Imtltute for Occupetlonel
Sefety end Heelth, hed primary responsibility Tfor the
development of the crlterle end recommended atenderd for
polychlorlneted blphenyle. From DCDSD, John M. Fejen aerved
ee crlterle meneger end developed the basic Information with
the eaeiatence of John A. Veaa, Ph.D. Personnel from other
NIOSH Divisions that assisted In the development of this
document vere Robert H. Hill Jr_., Ph.D., Alan K. Gudemen,
end Dennis M. O"Brien (Division of Physical Sciences end
Engineering); Mark V, Jones (Division of Surveillance,
Hazard Evaluations and Field Studies); and Trent R. Levis,
Ph.D. (Division of Biomedical and Behavioral Science).

The DCDSD review of this document vas provided by Richard A.
Rhoden, Ph.D,, Chairman; J. Henry Wills, Ph.D.; and Howard
L. MeMartln, M.D., with A. Blair Smith, M.D. (Division of
Surveillance, Hazard Evaluations and Field Studies), and
James H. Sterner, M.D.

The views expressed In this document, the conclusions
reached, and the recommendations for a standard are those of
NIOSH after review of the evidence and consideration of the
comments of reviewers. These views and conclusions are not
necessarily those of the consultants, other federal
agencies, and professional societies that reviewed the
document.

«
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I. RECOMMENDATIONS FOR A POLYCHLORINATED BIPHENYLS (PCBa) STANDARD

The National Institute for Occupational Safety and Health (NIOSH)
recommends that employee exposure to folychlorinated biphenyls (PCBs) in
the workplace be controlled by adherence to the following sections, The
standard is designed to protect the health and provide for the safety of
employees for up to a LO-hHour workday, 40-hour workweek, over a nermal
workiﬁs lifetime, The standard is measurable bg techniques that are valid,
reproducible, and availsble to indulfry‘ and govermmental agencies,

Compliance with ths standard should subatantially reduce any risk of

" reproductive or tumorigenic effects of PCBs and prevent other adverse

effects of exposure in the workplace. Fmployees should regard the
recommanded workplace environmental lipit as the upper boundary for exposure
and make evary effort to kaep expﬁsuro as low as possible,

Evidence indicates adverse reproductive and tumorigenic effects in
experimental animgls exposed tc certain ccumcrcisi PCB preparations,
Currently availadble information is not sdequate to demonstrace that other
commarcial PCB praparations do not have these cffc;tl. Should asufficient
ioformaticm become available to indicata that the standard offers 3rea£er
or i;.anr protection from scme chlorobiphenyl i1scmers or commercial
preparations than is needed, it will be considerad for ravisionm.

The Toxic Substances Control Act of 1976 (Public Law 94-469) required
the US Eaviroumental Protection Agency (EPA) to prescribe marking and
disposal regulations for PCBg by July 1, 1977 (Fedaral Register 42:26563-
77, May 24, 1977), 3By this Act, the manufacture, procsssing, ‘disqrgggt§gh :

1 | A000010
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in commerce, or use of PCBs ir any but totally enclosed systems ias to be
banned, effective | year after the date of its enactment, October 11, 1976,
Two years after the ensctment dats PCB manufacture is to be banned, and
processing and distridbutiocn in commerce ars to be banved 2.5 years from
that date. However, the Act allows the Administrator of EPA to rule
otherwise 1f he finds that manufacture, processing, distributien in
commerce, or use in other than totally enclosed syatems will Dot present an
unrassonabla risk of injury to health or to tha envircoment. Thae Act does
not affect use of equipment already containing PCBs in totally encloied
systams, so that a potential for occupational exposure to FPCBs will
continue to exist for many years as a consequence of their transportatiom,
installation, use, and disposal. Ths part of the Act specific for PCBs 1is
presented in Pigure I-1,

"PCBa" are defined for this recommended standard as commercizl
prnparakient of chlorinatad biphenyl compeunds, ineluding these
preparations which may ba described as single isomers or classes of
iscmers, such as Decachlorodiphenyl. DBiphenyl and its monochlorinated
derivatives occurring in commercial prapsrations of PC!llchlll be measured
along with the polychlorinated derivatives, and shall be treated in this
standard as the polychlorinated componsnts of the preparations,
"Occupaticnal exposurs to PCBe," is defined as working with PCBs or with
equipment containing PCBs that can become airborne or that can spill or
splash on the nkinlor into tha eyes, or tha handling of any solid products
that may rasult in exposure to PCBe by skin contact or by 1&Ellgtion. The
tern "PCB vork srea” is dafined as an area vhers thar; is occupatiocnal

exposurs to PCBs, In areas vhara no occupational exposurs to PCEs oceurs,
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but wvhere PCBs are present in equipment in the workplace, adherence 1is

required only to Section 8(a).

Section | - Environmental (Workplace Air)

(a) Concentration -

Occupational exposure to polychlorinated biphenyla (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 upg/cu m),
determined as a time-weighted average (TWA) coacentration, for up to a2 10-
hour workday, 40=hour workweek.

(b) Sampling and Analysia

The recotmmended TWA occcupational exposure limit for PCBs has been
determined to be the lowest reliably detectsble limit by the sampling and
;nnlytiCAl nntsﬁdl recommended in this documant, Envirﬁnnnntnl samples
shall be collectad and analyzed as described in Appendices I and II, or by
any wmethods shown to bJe at least equivalent in accuracy, prscision, and

sensitivity to the methods specified.

Section 2 - Madical .
Madicsl surveillance shall be made available to all employees subject
to cccupationsl exposure to PCBs.
(s)  Preplacement or initial medical examinations for workers shall
includae:
(1) Comprshensive medical and work histories with special

eaphasis ot hepatic function, skin condition, and reproductive history.

3 | A_ﬂﬂﬂﬂl2 .
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(2) Comprehensive - physical examination with parﬂicular?7w1

attention to the skin and to hepatié function including determina:iors. of.

serum glutamic-oxaloacetic ¢ransaminase (SGOT) and serum glutamic-pyruvic
A

]

transaminase (SGPT) activities. The responsible physiciazn may also wish to
§

. |
obtain measurements of serum triglyceride conceantrations or ‘of other

|
|

indices of fat metabolism. -
(3) A judgment of tha employee's ability to use po%i:ive
pressure respirators, : %

(b) During examinations, applicants or employees haviag me?iéai
cog&itiana that could be d?rectly or indirectly aggravated by exposur% to
polychlorinated Dbiphenyls or formulatiomns containing polychlori#a:ed
biphenyls shall be counseled on the increased risk of 1qpairmen: of_ #heir

health that might result from working with these substances. . e

[ ¢
BN

(c) Women in the work forca who are of child-bearing age sha%llbe
advised of th.~p°tlﬂtillythltl. effacts of PCBs on the unbora child.
Thosa who besr children while working with PCBs shall be counseled
concearning the deilnbility of anursing their babiaes. _

(d) Initial nedical examinations shall be made available to'all
workers as soon as practicabls after promulgation of a standard based on
these racornsndations.

' (o) Pericdic - exaninations shall be mnade a%tilahlg at leaat
annually and include: (1) interim medicsl and work histories, and (2)
physical examinations as outlined in paragraphs (a)(1) and (a)(2) of :;1:

[
section.

|
1
1
1

(£) If evidance of. adverse effects of exposure to PCBs iis
. ~, |

-

suspected or confirmed, appropriate medical care shall be mnd;-avnilnble;:o y”“;

the affacted vorker(s). iﬂ”

na 07935
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(8) Pertinent me&ical records shall be maintained for all
employees exﬁoaed to PCBs in the workplace. Such medical records shall be
maintained for the period of employment plus 30 years. These records shall
be made available to the designated medical representatives of the
Seeretary of Health, Education, and Welfare, of the Secretary of Labor, of

the employer, and of the employee or former employee.

Seccion 3 -‘iabeling and Posting
All 1labels and warning signs shall be printed both in English and in

the ' predominant langunge; ¢f non-English-reading workers. Illiterate
workers a;d, workers reading languages other than those used on labels and
posted asigns/ shall be otherwise informed regarding hazardous areas and
shall be informed of tha instructions printed on labels and nigns.;

(a) Labeling

Tha Itollowing varning labal shall be affixed in a readily visible
location on PCB-processing or other oquipu-g:. and on PCB-gtorage tanks or

containers:

POLYCHLORINATED BIPHENYLS
(PCBe)

DANGER: CONTAINS POLYCHLORINATED BIPHENYLS -
CANCER SUSPECT AGENT

Use only with adequate ventilation.
Do not get in syes, or on skin or clothing.

Eirst Aid: In case of skin or aye contact, flush with running water.

A000014
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(®) Posting
Warning placards shall be affixed in readily visible lccaticns in 5:

near PCB vork areas. Tha information contained thereon shall be iarranged

1 as in the following example,
!: l
N POLYCHLORINATED BIPHENYLS
o (PCBs)
DANGER!
CANCER SUSPECT AGENT
AUTHORIZED PERSONNEL ONLY

Do not entar unless area is adequately ventilated,
Do not get in ayes, or on skin or clothing,

Pirst Aid: 1In case of skin or eys contact, flush with running water.

Saction 4 - Parsonal Protactive Eauipment and Clothing
- (a) Protactive Clothing

In azy operation whera workers may coma into direct contact with
PCBe, protective clothing impervious to PCBs shall bs worn. Gloves, boots,
overshoes, and bib-type aprons that cover boot tops shall be provided when
nscessary. Protactive spparsl shall be made of materials vwhich '‘most
effectively prevent skin contact with PCBe where it 1s most likely to
occur. Pmployers shall ensure that all persomal protective clothiné is
inspectsd regularly for defects avd that it {s in & cléan and satisfactory
ceuitlian.

®) Eya Protaction

Chemical safety goggles, facs shislde (8-inch minimum) with 30;3}.:,
or safaty glasses vith gide shields shall be provided by employers 'and
shall be worn during a;y operation in which PCBs are present. If liquid or

Ao00s. - i N 07937
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solid PCBs contact the eyes, the eyes shall be irrigated immadiately with
large quantities of water 'and then examined by a physician or other
responsible medical personnel, (A drop of vegetable 0il on the eye has
been found to reduce the resultant irritation.) Eys protection shall b& in
accordance with 29 CFR 1910,133 and ANSI Z 87,1-1968.
(e) Respiratory Protection
(1) Engineering controls shall ba used when needed to keep

concentrations of airborme PCRBe at or below the recommended TWA

cccupational expesure limit. - Tha only conditions under which compliance

vith the permiseible exposure limit may be achieved by the use of
respirators are:

(A) During the time necessary to install or tast the
required engineering controls.

(3) For nonrcutine maintenance or repair activities,

) During emergencies vhen concentrations of
airborne PCBs may axcead the parmissible 1limit,

(2) When the use of respirators is permitted by paragraph

e(l) of this secticn, respirators shall be selected and used in‘z}ecordlnce
vith the following requirements:

@) The axployer shall establish and enforce a
respiratory protaction program meating the rsquirements o£'29 CFR 1910,134.

() The ciploycr shall provide respirstors 1in
sccordance with Table I-1 and shall ensure that eaplcoyees properly usa the
respirators provided. The respirators shall be those approved by NIOSH or
the Mining Eanforcement . and Safety Adainistration, The standard for
approval 1s specified in 30 CFR 1l. ' Tha employer shall ensure that

7 A0RONTE
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respirators are properly cleaned, maintained, and stored whea not in use,

TABLE I-1

RESPIRATOR SELECTION GUIDE

Concentration Respirator Type Approved under

of PCRs Provisions of 30 CFR 11
Greater than 1.0 ug/eum (1) Self-containad breathing apparatus '
or Emergency (entry into . with full facepiece operaced in '
area of unknewn concentra- pressure-demand or other positive
tion) _ pressure moda,

(2) Combinstion Type C supplied-air
respirator with full facepiece
operated in pressure-demand or other
positive pressure mode and an
auxiliary salf-contained breathing |
apparatus operated in pressure demand
or other positive pressure mode.

Secticn 5 - Informing Emplovess of Hazards from PCBs
| (a) All new and present employses in nny.aroa in vhich PCBs are
used shall be informed of the hazards, relevant sysptoms, and effects of
oversxposure to PCBs, and the pracsuticns to be observed for safs use .&a
handling of thase matarials. ‘

() All aployess involvad with the masufacture, use, transport,
.or storage of PCEe shall be informed that PCBs hava been found gav induce
tumors in experizmental animals after rcpégccd oral ingestion and thné
bacauss of these findings it is concluded that FCBs ara potential human

carcinogens; eumployess shall also be informed that adverse reproductive

1
B
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effects may result from occupational exposure to PCBs,

(e) The employer shall institute a continuing educ#tion progranm,
conducted by instructors qualified by experiente or training, to ensure
that all cnployeel'occupgtionally expoied to PCBs have current knowledge of
job hazards, proper ‘maintenance and cleanup methods, and. proper Qse of
protective clothing cﬂd equipment, including respirators. The instructions
shall include a general description of the medical surveillance 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
potantial advqyle effects of PCBs on the unborn child, and of the known

transport of PCBs to breast milk, Elements of the program shall also

" 4aelude:

Emergency procsdures and drills;

Instruction in handling spills and leaks;

Decontaminatisn procedures:

Pirefighting equipment location and use;

First-aid procedures, equipment locatioen, and usa;

Réscus procedures;

Confinad space entry procedures;

Lov varning (oder) proparties of FCBs,

() The informatien explaining the hazards of working with PC3s
shkall ba kept on fila and be readily accessible to workers at all places of
exployment wvhere PCBs are manufactursd, ussd, stored, or transported.
Required imformation shall be recorded on the "Material Safety Data Sheaz"
shown 1n Appendix III, or similar form approved by the Occupational Safaty

and Health Admin{stration, US Department of Labor.

AﬂﬂﬂﬂlS
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Section 6 - Work ﬁratticea and Engineering Controls

(a) Regulated Aress

Accaas to PCB work ardas shall be regulated and limited to suthorized

persons. A daily roster shall be kept of persons entering such aress.
' ' |

(b) 'Handling of PCBa and Gansral Work Practices

; (1) Operating instructions shall be formulated and}pouced

whare PCBs are handled or usad. .

(2) Transportation and use of PCBs shall comply with all
applicable local, lca:n.‘and federal ragulations. |

3 PCBs shall be stored in tightly closed containers in
veall-ventilated greas. |

(4) When PC3B storaga containers ara being moved, o; vhea
they are not in use and are disconnected, valve protection covers shall be
in place. Containers shall be moved conly with tha proper equipment and

shall be secured to prevent dropping or loss of control during transport,

(S) Storage facilities shall be designed to contain l?illa
complataly within surrcunding dikes and to preveat contamination of
workro;n air,

(6) Ventilation svitches and aemergency respiratory
cqu;paane shall be located cutside etorags areas in- readily accessible
locations vhich will remain minimally contzminated wvith PCBs iz an
eargency.

(7 Process valves and pumps shall be readily lccellible
and shall not ba located in pits or congested aress.

(8) Containers and systems shall be handled and opened with

" care. Approved protective clothing as specifisd in Section 4 shall be worn

ANOONT3 | - N 07941
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by employses engnged‘ in opening, connecting, and disconnecting PCB
containers and systems, Adequate ventilation shall be provided to minimize
exposures of such employees to airborne PCBa.

" PCB-operating and storage equipment and aystems shall
be inspected daily for signs of leaks. 'All - equipment, including valves,

fittings, and connections shall be checked for leaks mmaint:ely after PCBa

are introduced therein,

(10) When & leak is found, it shall ba repaired or othervige
corrected immedistely. Work shall resume normally only after necessary
repair or replacement has been completad, the area has baen ventilated, and
the concentration of PCBs has been deteramined by monitoring to be at or
below the recommended THA conccﬁ:utieﬂ limie, ;

(e¢) - Control of Airborne PCBs

(1) Suitable engineering controls, designed to maintain
exposurs to airborne PCBe at or below the limit prescribed in Secticn 1(a),
shall be uu?. Cozplate enclosure of processss is tha recommsuded mathod
‘for control of PCB exposure. Local exhaust veatilation may also be
effective, used alone or in e_cahiu:ion with process enclosure. When a
local exhaust ventilation system is used, it shall be so designed and
operated aa to preveat accumulatiosn or recirculation of sﬁbornc PCEa in
the wvorkplace enviromment and to effectively remcve PCEs froa the breathing
zonss of amployees. Exhaust ventilation systens discharging to ocutside air
sust conform to‘muubh local, stats, nnd‘ federal regulatiocns and must
not;. constitute a hagzard to employeas or to ths genaral population. Before
msintenance vork on control equipment bagins, tha geaeration of airborne
PCBe shall ba eliminated to the axtent feasibla. : Aﬂﬂﬂn“ﬂ
AR ¢
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.
Enclosures, exhauat hoods, and ductwork shall be kept in gocd :epal(;f
80 that designed airflows are maintained. Airflow at each hood shall be

measured at least semiannually and preferably monthly., Continuous airflow

indicators are recommended, such as water or oil manometers ﬁ;opetly
mounted at the juncture of fume hood and duet throat (marked to indicate

. acceptable airflew)., A log shall be kept showing design airflow and the

results of semiannual airflow messurements,

(2) Forced~draft ventilation syastems shall be equipped with
remote manual controls and shall be designed to shut off automatically in
the avent of a fire in thé PCB work area. |

(d) Special Work Aress

(1) PCB Hazard Arass

A hazard area shall be considered as any space haviué phyii:al
characteristics and containing sources of PCBs, such as transformers, kha:
could result 4in PCB concentrations ic excess of tha recommended airborne
-PCB exposurs limit, Exits shall be plainly Parkcd. conveniently located,
and open outwardly into arsas which will remain n;ninally contaninated in

an emsrgency. N

-

(2) Confined or Enclosed Spaces

Eatry into confinad or enclosed spaces, such as tavks, pits,
procass vessels, and tank cars vhere thers is limited egress, shall b?
controlled by a permit system. Peraits shall ba signed by an authorized
rlproliltativl of the employsr and shall certify that appropriata measures
have besa taken to prevent adverse effacts on the vorker's haalth as a

result of his or her entry into such spaca.

;; ,AO“QOZl 12




Confined or e;closed spaces which have contained PCBs shall be
thoroughly ventilated te assure an adequatse supply of oxygen, teated for
PCBa and other contaminants, and inspected for compliance with these
r;quirementa pricr to each entry. Adequate ventilation shall be maintained
while workers are in such spaces. Lelkage»of PCBs into such confined or
enclesed sopaces while work is in progress shall be -preven:ed by
disconnecting and blanking the PCB supply lines. Each individual entering

such confined or enclosed space shall be furnished with appropriate

personal protective  equipment and clothing and be connected by a lifeline

: harnels to a standby worker statlioned outside of the space. The standby

yorke: shall alsoc be equipped for entry with approved personal protective
equipment and clochins and have ceontact with a third person. The ostandby
person shall mnin:;in cormunication (visual, voice, signal line, telephone,
radio, or other suitable means) with the employee inside the confined or
enclosed space,
(e) Emergency Procedures
For all PCB work.areas vhare there is a potential for the occurrence
of emergencies, employers lhnllltagn all necessary steps to ensure that
employees are instructed in, and follow, the procsdures specified below as
wall as any othsrs appropriste to the spacific opnratioﬁ 0T Process.
.(l? I¢ PC3s loai‘ar are spilled, the following steps shall
be taken:
(A) All nouessential pu;louncl shall be evacuataed
from the leak or spill area.
(B) The area of the leak of sepill shall bde

adequately ventilated to prevent the saccumulation of vapors.

13 AGODNZ2
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PCBs are used.

. g na vm

fC) If the PCBs are in liguid fomm, they shall be

collected for reclamation or sorbed in vermiculite, dry sand, ear:h; or
similar nonreactive material,

(2) Perlonnél entering the spill or leak area shnfi be
furnished with appropriate personal protective equipment and clothing, lAll
other personnel shall be prohibited from entering the atrea, |

&)) Only parsonnel trained in the emergency procedures and

. f
‘protected against the attendant hazards shall shut off socurces of PCBs,

clean up apills, control and repair leaks, and fight fires, in areas where

(4) All wvastes and residues containing PCBs ghall ' be
collected in PCB-resistant containers and apptoptiataly' disposed of

(Federal Register 42:26563-77, May 24, 1977).

)

oy

s Safety showvers, aeyewash fountains, and washroom

facilities shall be provided, maintained in working condition, and locaéed
80 as to be readily accessible to workers in all areas vhers the occurrence
of akin or.cyn contact with QCBJ is likely. 1If liquid or solid PCBs aras
splashed or spilled on an employee, contaminated clothing shall be renavkd
promptly and the ekin w;nhcd thoroughly with scap and water for at least 15
minutas. Eyes shall be irrigated immediately with copious gquantities of
runni?g water for at least 15 minutes 1if liquid or solid PCBs get into
then, A drop of vagetable oil may be applied to tha eye to relieve the
irricating effect of PCls.

Section 7 - Sanitation Prlgtici-

(a) Employses occupaticnally exposed to PC3s shall be provided
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vith separate lockers or dther storage facilities for street clothes and
for work clothes,

(k) Employees occupationally exposed to PCBs shall not wear work
clothing away from their place of employment.

(c) Employees occupationally exposed to PCBs shall be provided
clean-work clothing daily, and clesning ‘establishments shall be informed as

to tha hazards of handling PCBs and proper disposal procedures fer PCB-

‘ contaninated waste water,

(d) Facilities for shower baths shall be provided for employees
occupationally exposed to PCEs. Workers should shower before changing into
streat clothes,

(e) Employeas exposed -to PCBs shall be advised to wash their hands
and exposed skin before eating, drinking, smoking or using  toilet
facilities during the work shife. |

(£) Food, dfink, or smoking materials shall not be permitted in

areas vhers PCBs ars handled, processed, or stored.

Secticn § - Monitoring and Recordkeeping Requiremants
(a) Monitoring

) As scon as ptacciclbio after the promulgation of a
standard based on these recommendations, each employer who manufactures,
processes, handles, astores or othervise uses PCBe shall determine by an
industrial hygiens survey whether occupational exposure to PCBs may occur.

Surveys shall be repesatad at least oncs cvcrf year and within 30 days of

. any process change likaly to result in occupational exposure to PCBa,

Records of thesa ldgvcyn. including the basis for any conclusiom that there

K 07945¢
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may be no occupational exposure to PCBs, shall be retained until the rnext
survey has been completed,

(2) If oceupational exposure to PCBe is determined to be

posaible, a program of personal monitoring shall be instituted to measure

or permit calculation_of tha exposures of all employees. !
A) | In  all perasonal monitoring, sa%ples

representative of the employees' breathing zones shall be collected.

(3) For each TWA concentration determination, a

sufficient number of samples shall be taken to characterize each employee's
1

exﬁosute during each work shift, Variatiens in work and produétion

schedules and in employees' locations and job functions shall be considered

in choosins-éampling times, locations, and frequencies.
()} Each operation in each work area shall be
sampled at least once every 3 menths.
(3) If an employae is found to be exposed to PCBs in excess

of the recommended TWA concentration limit, control measures lhlll! be

initiated, the employee shall be notified of the exposure and ofithe

control measures baing implemented toc corrsct ths situation, and the
employes shall be monitored evary 30 days. Such monitoring shall continue
until two such consecutive determinations indicate that. the employee's
c:ﬁélirt 80 longer exceeds the recommsnded TWA concentration limit,
Routine monitoring may then be resumed.

(b) ﬁacordkncping

vaignnn.ntal monitoring records shall be maintained for at 1e:-:}30
yasrs after the employee'’'s last océupationnl exposure to PCBs. Th;ae

records shall include the dates and times of measurements, job function and
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location of employees within the wvorksite, methods of sampling and analysis

used, types of respiratory protection in use at the time of sampling, TWA
concentrations found, and identification of exposed employees. Each
employee shall be able to obtain information om his or her own
environmental exposures, ' Daily rosters of authorized persons who enter
regulated areas shall be retained for 30 years. Environ;;ncal monitoring
records and entry vosters ohall be made available to designated
representatives of the Secretsry of Labor and of the Secretary of Health,
Education, and Fblfatc.

Pertinent maedical records for each employee shall be retained for 30
years sfter the emplioyee's last occupational exposure to PCBs. Records of
environmantal exposures applicabla to an employee should be included in
that employee's medical rlcordt.A These madical records shall be made
available to the designated madical representatives of the Secretary of

Labor, of the Secretary of Eealth, Education, and Welfare, of the employver,

and of the employee or former employas.
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PUBLIC LAW 94—469—0CT. 11, 1976

(¢) Povrcuromsarmy Bienesyia—(1) Within six months after
the effective data of this Act the Administrator shall promulgate
rules to— -

_{A) prescribe methods for the dispossl of polychlorinated
biphenyls, and
&B) require polychlorinated Liphenyls to be marked with clear
and adequate wernings, and instructions with respect to their
processing, distribution in commerce, use, or disposal or with
respect tq any combination of such activities.
Requirements prescribed by rules under this paragraph shall be con-
gistent with the requirements of paragraphs (2) and: (3). X

(2) (A) Except as provided under subparagraph (13), effective one
year ufter the effective date of this Act no person may manufacture,
process, or distribute in commerce or use any polychlonnated biphenyl
Juany manner other than in a totally enclosed manner,

(B) The Administrator may by rule authorize the manufacture,
processing, distribution in commerce or use (or any combination of
such activities) of any polychlorinated biphenyl in a manner other than
in a totally enclosed manner if the Administrator finds that such manu-
facture, processing, distribution in commeree, or use {(or combination
of such activities) will not present an unreasonable rsk of injury to
health or the environment.

(C) For the purposes of this paragraph, the term “totally enclosed
manner” means any manner which will ensure that any exposure of
human beings or the environment to a polychlorinated biphenyl will
be insignificant as determined by the Administrator by rule,

(3) (4)) Except as provided in subparagraphs (B) and (C)—

(i) no person may manufacture any polychlo: biphenyl
aftertwo years after the effective date of this.Act,and

(i) no person maf process or distribute in commerce any poly-
chiorinated biphenyl after two and one-hslf years after such date.

(B) Any person may petition the Administrator for an exemption
from the requirements of subparagraph (A), and the Administrator

# the Administrator finds

tr;::z grant by rule such an esemption i

(i? an unressonable risk of injury to health or environment
would not result, and -

(ii) good faith efforts have been mads to develop a chemical
substance which does not prescnt an ynressonable risk of injury
to heslth or the environment and which may be substituted for
such polychlorinated biphenyl. )

An exemption granted under this subparagreph shall be subject to
such terms and conditions s tha Administrator may prescribe and
shall be in effect for such period (but not more than one year from
the data it is granted) as the Administrator may prescribe.

(C) Subpa ('A) shall not apply to the distribution in com-
mercs of any orinated biphenyl if such polychlorinated
bi . was sol purpases other than resale before two and ons
‘h.(fl .\n;a:hmudud“““nwmim(g th(x;).}g) (3) (B) shail be

\ ™ or sha
promulgated in mzdu;’:n mpmng;lph (2): (3), and (1) of sub-
section (¢). .

(5) 'I'Iu’l subsection does not limit the suthority of the Adminis-
trator, under any other provision of this Actor mg‘:ther Federal law,
to take action respecting any polychlorinated biphenyl.

,[i

90 STAT. 2025

Rules.

"!'otl.llyneadmd

Petiticn for
asaption.

Terms aad

PIGURE I-1, SECTION 6(e) OF THE TOXIC SUBSTANCES CONTROL ACT . '\v 3

18

N 07949



II. INTRODUCTION

This reporcz presents the criteria and the recommended standard based
thereon which were prepared to meet the need for preventing occupational
disease and 1njufy arising from workplace exposure to PCBs. The criteris
document fulfills the responsibilicy of'the Secretary of Health, Educatien,
and Welfare, under Section 20(a)(3) of the Occupational Safety and Health
Act of 1970, to ";;.develop ériterin dealing with ctoxic msterials and
harmful physical agents and substances which will describe.,.exposure

levels at which no employee will suffer impaired health or functional

- capacities or diminished 1life expectancy as & result of his work

experience."

The National Institute for Occupational Safety and Health (NIOSH),
after n‘review of-data and consultations with others, formalized a aystem
for thaigcve10puen: of criteria upon vhich standards can be astablished to
protect the health and to provida for the safety of cnpiayeon exposed to
hazardous chemical and physical agents. Criteria and rlcaumcndod‘}tundafds

should enable management and labor to develop batter engineering controls

resulting in wmore healthful work enviromments. Mare compliance with the

racommanded standard should not be used as a final goal.

Thess criteria for a standard for PCBa are part of a continuing
ugiu of criteria developed by NIOSH. The reccrmended standard applies to
the processing, manufacture, and handling of PCEs as applicable under the
Occupational Safety and Health Act of 1970, The standard was not designed
for the population-at-large, and any application to situations other than

occupational exposures is not warrantad. It is' intended to (1) protece

19 AOMDOZS
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against . acute and cﬂronic PCB poisoning, (2) be measurable by technigues

that are available to industry and official agencies, and (3) be attainable

!
1

with existing technology. |

The standard dis designed to substantially reduce the risk of
~deve1opmen: of carcinogenic, adverse reproductive, hepatotoxic, ‘and
dermatologic effects. Since 1970, PCBs have been one of. the more
thoroughly investigated envirommental and occupnticnﬁl hazar;a.
Nevertheless, there are important gaps in the knowledge of chronic expoaLre
effects in man at low concentrations of PCP-. Important research needs
include studies on the reproductive hiltor§eu of women who have been
exposed to PCBs, and quantitation of the dermal and respiratoery absorpcion
of different mixtures of PCBg. A better understanding is needed of ghe
contaminants ia commercial PCB preparations, particularly studies to
determine the extent to which aay chl;rinated dibenzofurans in cissueslof
PCB-exposed American workers result from direct gbsorption or are darived
from PC3s 4in the bedy. Another need is for an llltllmezt of the hazards

associated with the mobilization, during fasting or ia other abnrormal

physiologic states, of PCBs stored in the body.
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! III, BIOLOGIC EFFECTS OF EXPOSURE
Extent of Exposure
Biphenyl (C 12H 10), diagrammed in Figure III-I; can be chlorinated
by replacing any or all of its hydrogen atems with chlorine (1].
3 2 6 5
5 22 3
Figure III-1, BIPHENY'}. MOLECULE AND RING NUMBERING SYSTEM
Specific chlorobiphenyl molecules are designated by reference tc the
positions of the chlorine atoms according to the numbering scheme depicted
) in Figure III-1. The lowest possible numbers are assigned, and the phenyi

moidty with the fewest chlorine atoms 1s assigned prime numbers [1,2].

Exsmples of the nomenclature uséd here are shown in Figure III-2.

oo P

3-<§hlorcbiphenyl 2,2',3,4',S-pentachlorobiphenyl
Pigure ITI-2, EXAMPLES OF NOMENCLATURE SYSTEM OF CHLOROBIFRENYL COMPOUNDS

There are three monochlorobiphenyl cqnpﬁundl, 2=, 3-, and 4~
chlorobiphenyl, The 5= and 6-menochlorobiphenyls are identical to 3- and
2-monochlorobiphenyl, raspectively. Thers are 18 dichlorobiphenyl

- w o 4000050 -
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compounds, The number of possible chlorobiphenyl disomers and che .
corresponding weight-percents of chloerine are presented in Table IIX-I,
‘TABLE III-1
NUMBER OF ISOMERS AND PERCENT CHLORINE
FOR THE 10 CHLOROBIPHENYL (PCB) CLASSES
Chlorobiphenyl Empirical No. of Weight %
Formula Isomers . Cl
mono ¢ 12H9C1 3 18,79 |
di C 12H8C1 2 12 ) 31,77
trd ¢ 12H7C1 3 24 41,30
tetra C 12H6C1 & 42 48,56
pants C 12H5C1 § 46 54,30
haxa C 12H4CL 6 42 58.93
hepta C 12H3C1 7 24 62,77 =
octa C 12H2C1 8 12 65.98°
nona C 12BCl 9 3 68.73
deca c 10C1 10 1 ) 71.18
Adapted from reference 1
In the commercial synthesis of chlorobiphenyls, biphenyl 1is
catalytically chlorinated with anhydrous chlorine; either iron filings or
ferric chloride may ba used as the catalyst (l]). The commercisl
preparations, commonly referred to as "PCBs," are {scmsric mixtures, The
vnishtfpcxcont chlorine in commarcial mixturses has generally varisd betwaen
_ ) )
21 and 682 and has been used to designate grades of commercisl products,
Commarcial PCB products marufactured in the US, Great Britain, atd Japan
have bedn marketed under the trade nsme "Aroclor” (1-3], Several grades of
Aroclor have been designated by numbers such as 1221, 1242, 1254, and 1260)
vhere the last two digits represent the psrcent by veight of chlorine in i
. ./

22 !
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the azixtures. Another grade of A:o:ior, 1016, made primarily of tri- and
fq:rachlorobiphenyl compounds and containing 412 chlorine by weight, was
introduced 1in 1971 to ‘Teplace Aroclor 1242 (2,4,5]. Other PCB products
manufactured in Japan were marketed as “"Santotherm" [l], and '"Ranechlors"
300, 400, ‘500, and 600, containing approximately 42Z, 481, 54%, and 60Z
chlorine, respectively [6]. In Germany, products marketed- as ''Clophens”
AS0 and A60 contained 54 and 60Z chlorine, raspectively {7]. In France,
PCBs were marketed as "Phenoclors' and "Pyralenes;' Phenoclor DP6 contains
60X chlorine [8]. Other countriea raported to have produced PCBs are
Italy, Spain, Czechoslovakia, Polandg‘ Argentina, Brazil, the USSR, gnd
India {1,9,10],

The chlorobiphenyl constituents of several commercial PCB products
hav; been studied (6-8,11-16]. Some data, both qualitative and
quantitative, are presented in Tabla XII-2, About half the 209 possible
‘chlorobiphlnyll do not occur in any of the commercial preparations. Among
those compounds which do not occur, or which occur in trace amounts only,
are 3-chlorobiphenyl, all of the tri~ to pentachloro compounds that are
chlorinated 4in only ¢éune rin;.':h. penta-, hexa-, and heptachloro compounds
that are completely chlorinated in one ring, and the penta=- and thexachloro
compounds that ;:o chlorinated in four positions in one ring.

- Cosmareial PCBe are insoluble in vater, but are soluble in oil and
many organis solvents. Some other physical and chemical propertiss of
certain Aroclor products are presented in Table XII-1 [1}.

In addition to chlorinated biphenyls, the commercial mixtures vith
20-40Z chlorine contained biphenyl from about 11% to tracas, respectively,

by wuaight. Many commercial PCB products also. contain chlorinatad
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dibenzofurans [17-23] * and naphthalenes [18,19], Conmcentrations of

chlorinated dibenzofurans in various commercial PCB products are presentad
: ’ |
in Table III-2,
TABLE III-2

CHLORODIBENZOFURAN TYPES AND CONCENTRATIONS (ug/g)
IN COMMERICAL PCB PREPARATIONS

Chlorodibenzofurans !

Mixture* d{ tri tatra penta hexa hepta Total Ref.
(1) 1016 0.5 0.5 #=
(1) 1016 <0,001 <0,001 <0,001 21
(1) 1248 0.5 1.2 0.3 2,0 21
(1) 1254 0.1 0.2 1.4 1.7 21
(1) 1254 0.2 0.4 0.9 1.5 21
(1) 1260 0.1 0.4 0.5 1.0 21
(1) 1260 0.2 0.3 0.3 0.8 21
(2) A-60 1.4 5.0 2.2 8.6 21
(3) DP-6 0.7 10,0 2.9 13.6 21
(4) K300 (a) (a) 1-1.5 20
(4) R400 (c)*#* (a) (o) (c) 17-18 20
(4) RS00 (a) (c) (a) 2,5-4 20
(4) K600 (0) (a) (®) (®) 3-5 20
*(1) Aroclor, (2) Clovhtn, (3) Phenoclor, (4) Kanechior RN

-

*#(1 Pomerantz, written communication, Jasuary 1977)
ool (a). (®), (&), (d), (a) represent nlu:ivo amounts in increasing order

Some commercial preparations that vere marketed under the trade name
Aroclor comtained chlorinated terphemyls in addition to chlorinated
biphenyls., Arveclors 2565 and 4465 contained 753 and 60Z chlorinatad
biphenyl compounds and 25T and 40 chlorinated terphenyl cozpounds,
respectively. Both mixtures contained 65 chlorins [1].

A broad class of nonflammable syuthetic chlorinated hydrocarbon
insulating 1iquids used in electrical capacitors, transformers, nuclear

AOND033
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'}alé:ors, and accesmory equipment 13 designated by the generic term
"agkarel" [4,5,24,25], PCBs have bein major components of most askarels
used in the US eince 1932. Two general classes of PCB-containing aakarels
are ""capacitor'-grade and "tr;nafarmer"-grade [d.S]: Aroclor 1242 was the
major capacitor impregnant in the US before 1971; subsequently, Aroclor
1016 has been used mainly for this purpose [4]. Transformer-grade askarels
manufactured i1in the US ineclude those marketed under trade names including
"Asbestol," "Chlorextol," "Inerteen,"” '"No-Flamol," '"Pyranocl,"” and "Saf-T-
Ruhl"  [4]. Trlnsformer-grage askarels are usually mixtures of
trichlorobenzene and more highly chlorinated (42-60%) biphenyls [5,24],
Some typicsl compositions are: 100 Aroclor 1242; 70T Aroclor 1254 and 307%
trichlorobenzene; 602 hexachlorobiphenyl and 402 trichlorobenzens; 45%
hexachlorobiphenyl and 55Z trichlorobenzene; and 702 pentachlorobiphenyl
and 30X trichlorobenzene. Another type of transformer-grade askarel
contains 452 polyéhlorinlted biphenyl (54Z chlorine) and 55% of a mixtﬁre
of‘tti- and tetrachlorcbenzenes. Transformar-grade askarels also contain
l:aﬁilizer- lu;h as glycidyl phenyl ether and 3,4-epoxycyclohexylmethyl-3,
4-epoxycyclohexane carboxylate [24].

Exposure to commercial preparations of PCBe in the work anviromment
may involve many different chloripnated biphenyl compounds, and also
lublcnn:i!l amounts of biphenyl, tri- and tetrachlorobanzenes, and small
mounts of many different chlorinated ﬁiblnzbfutlno, chlorinated
naphthalenes and in special uses, chIoriﬁatld terphenyls,

- Commercial production of PCBa in the US began in 1929 and reached 85
millien pounds in 1970 when the major preducar bagan salling PCBs only for
use 1in "closed" systems, Since 1972, only thosa Aroclors designated 1016,
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1221, 1242, and 1254 Have been produced in the US, and total annual N

|
production has been arocund 40 million pounds [26], !

Imported PCBs amounted to about a half-million pounds in 1972'and

!
|

1973 (26,27]., A decachlorobiphenyl produced in Italy and imported by one
company for use in investment casting waxes accounted for 80-90% of%:he
tetal PCB imports {26], The other 10-20% was imported fzom France for Lusa
in aeniclon?d heat transfer spplications [27]. Occupational exposur€ to
decachlorobiphenyl could oceur in the manufacture of the invastment casting
vaxes as well as in tha preparaticn of the investment casting molds in ;he
25 US foundries which use the decachlorobiphenyl wax [26],

Most of tha PCBe produced in the US since 1971 have been uled:in
elactrical capacitors (70%) and transformers (30X). About 95% of tha %00
uillion capnciéorl produced annually in the US contain PCBs (27]. There is
potential cccupational exposure to PCBs in the plants of thc 17 roporéed'
companies ghnt manufacture capacitors in :ﬁc US, Capacitors are generally

' classified into two categorias for disposal purposes. 'Small" c;plcito%l
contain less than 2 pounds of PCBs; those incorporatad inte elcczricil
equipment such as television sets, home air conditionars, and 1light
fixtures contain 2-340 ml of PCBs and have sarvice lives of at least io
years [26,28], 'Large" capacitors may contain about 25 liters of PCBs (2%]
and have a sarvice Iifn of 15-20 years [26,27]. Potential occupntianag
exposures: exist in the servicing of appliances and in the disposal of unog
capacitoil or lquiplin:. '

Transformers that contain PCB; are used mainly in or near iuhnbi:eﬁ

1

buildings vhers fire hazards frem cheaper oil-filled transformers are

i

greatest, The eatimsted 135,000 PCB-containing traneformars rcprcsauq (;‘ ;

LI
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about 5% of all tranaformers 4in the US [27]. Occupational exposure to
various askafals used for traqsformera may océur "in their wmanufacture,
servicing, and transportation, or as a result of leaka [29].

Other poteantial occupaticnal exposures to fCBs exist through losses
in storage (30], shipment [29], manufacture and use of hear exchange units
(27,31], and {ia use of previcusly manufactured items which contain PCBs,
such as hydrauiic systemg, vacuum pumps, and gas transmission turbines
[30,31]. Tha past use of PCBs in catboyless copying papers may result in
exposure of workers currently engaged in paper reclamation 730]. Workers

id plants that ' previously used PCBs may have curreat exposure in cheir

working environments because PCBs have been shown :6 remain in the

vorkplace air and on surfaces for years after PCB use has been discontinued

(32,33]. Saveral occupations that may have involved exposure to PCBs were
tabulated in a 1966 publication [34]. NIOSH estimates that 12,000 workers
have potential occupational exposure as a result of current uses of PCBs in
their working environments [35]. |

‘ In addition to their occupational exposuras, FPC3 workers may be
expgled to PC?. carriad into their homes from the workplace [36], from
general 'con:Tmina:ion of the azmbieat air [26,37,38] and wazer (26,37], and

to PCBs and :ycir matabolites in their dieta [39-46).
|

Metabolism and Machanism of Action

A study of tha matabolism of 4-chlorobiphanyl was raported in 1959 by
Block and Cornish (47]. 1In this experiment, 1 gtim of 4-chlorobiphenyl was

fad to rabbits in a ‘single dose and 4'-chloro-é-biphenylol and its
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glucuroniside were rec;vered from the urine in amounts that accounted ﬁdr
24 and 50X, respectively, of the administered dose. i

Subsequently, a suba:aﬁtial number of metabolic studies of 1ndiv1d4a1
chlorobiphenyl compounds [41-43,48-84], mixtures [85,86], and metabalit?s
(48,49,87] were reported, and a comprehensive review was published in 19?6

|
[88]. These reports collectively demonstrate through wmany study mechods
that some aspects of metabolism are of special significance to the :oxici#y
|

of PCBa and that some 1samérniara wore toxic, or have different effect#.

than others (89-94]. .
|

Chlorinated biphenyl compounds are readily absorbed f£from the

)
digestive tract, regardless of tha degree or pattern of chloriqe

substitution °[50,51,95,96]. It seems 1ikely that similar ahlorpniﬁe

characteristics apply to the raspiratory system since chlorobipheayl

" mixturss in air are rapidly absorbed [97], as 1is dlclchlorobipheny%

[98,99]. Varying amounts of chlorcbiphenyls, depending on degree an?
) |

pattern of chlorination, ars excreted in the feces [42,50,53-56,100], milk
|

[41-44,51,101], and hair [102] of snimals, but no more than trace amounts

are axcreted in the urice (42,51-55,57-62,103-105). '

Metabolizes of chlorobiphenyl compounds have been found in the utiné
of manmals including wice [52], rats [48.53—56.58-60,63.64,66.71.85]%
rabbics .(63,67-69], monkeys [51,61,74,75), ewine [72], goats (73], and cows

[(41,73], iQ wall as in feces [48,50-54,56,58-65,76-80], and milk [41]. The

_ matsbolites  excreted 1in uriss  [53,54,58,59,61,63,64,66,67), bile
. . |

(50,51,53,81), faces [32-54,58,63,76], and milk ([41] are, to vnrying]
degress, conjugated with glucuronic or sulfuric acids. Differances inz

macabolism of PCEs among the aforemantionsd species are more quan:i:a:ivcf
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than qualitative {51,73]; however, metabolism in birds and fish may differ
qualitltivély'from that in mammals (55,77].. Apong mammals thers are also
quantitative differences 1in PCB metabolism and in effects related to age
and sax [50,93,106]. Metabolites identified in mammals izclude mono- to
polyhydroxylated derivatives (41,48,49,51-56,58=-81,85], and methoxy
[59,60]), hydroxymethoxy (64,65,68,70,76,87], _ dihydrodihydroxy
[51,53,54,69,74,75,81], hydroxydihydrodihydroxy [51,74}, and dechlorinated
darivatives'[43,65,70,77].

~ The lbwet-chlorina:ed biphenyl compounds are more readily metabolized
thin‘ are the more highly chlorinated ones [41,50,51,55,61-64,66,82-

84,96,107-109)], with no metabelism thaving been demonstrated for

' decachlorobiphenyl [66]. As a consequence, gsome of the more highly

chlorinated .éqnﬁounda persist in the tisauea for years after intake has
been disconcinued [51,83,103,110].

The presence of at least two adjacent, unsubstituted h}drogen atoms,
particularly in positions 3, 4, and 5, or 3', &', and 5', i3 required for
rapid mecabolism of chlorobipheayls (79,83,84). All mono- di-~, and
trichlorobiphenyls, and all tatrachlorobiphenyls except 3,3',5,5'-
tetrachlorobiphenyl meet this requirement. The latter compound, 3,3',5,5'-
tecrachlorobiphenyl, was found to bae particularly toxic to monkeys, and it.
vas lulgpltcd that the chlorinated dibenzofuran derivative may have basn
1nvolvca [94]. While dibenzofuran derivatives have not . been demonscrated
to exist as msmmglian metabolites, thsy may have been identified as PCB
matabolitas in chickens [111) and Curley et al [22] raported the excration
of dibenzofurans in uéinn of rats. In the latter cases, hovaver,

dibenzofurans were also identified in che administered PCB  {22].
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Dibenzofurans are of éoncern because they may be many times more :axic;than
PCBs (19,112]. - 1
Metabolites found 4n urine ([48,51,53,56,60,61,64,66=74,85], Ibile
(81}, feces [51-53,56,58,60,61,64,66,76,79,80,113], and milk {41] in%lude

hydroxy derivativea. Such compounds have been demonstrated to be ﬁare
toxic than their respective parent chlotobipheﬁyl {31,114] and :?eir
presence in milk [41] is of special concern.

Hydroxylation may be direct through hydroxylating enzyme syacema% or
through formation of arene oxide intermediates [48,51,53,68,75,81,87,115],
This latter process is of particular concern because of pocen:}al
carcinogenesis and mutagenesis as a result of covalent binding of arene
oxides to nﬁclenr components of the cell (51,68,74,82,86,116]. S#eh
binding has been demonstrated boch ia vive [51,86] amd in vi#ro
(51,82,86,116,117]. Additional evidence of hydroxylatien through aréne
oxide intermediates included findings of matabolites i1ia which chloriée,
dusterium, or tritium ware at different molecular locations than in :ie
administered compound [68,1;5,116.118]. and transdihydrodiols as mammalian

1
natabolites (51,69,74,75,81). :

x

’ Al:houﬁh adjacant gnnubct;:uccd hydrogen atoms ara nacessary fér
rapid setabolisa of chlorinacted biphenyls, it has baen demonstrated :hi:
2,2',6,4",3,5"-hazachlorobiphenyl, vhich doas not have this charactnrin:ié,
can be hydroxylated [70,79], and oxidatively dechlorinated [65,70]. It ha?
been proposed that the matabolism of this compound may also involve nran?

oxide formation [65], and chronic exposura to potential carcinogeni%

activity of rasulting arens oxides [86] may result from the matabolism of

this and similar compounds [75].
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Historical Reports

Smyth [119), in a paper read October 28, 1930, presented the results

of his gtudies with biphenyl, 2- and 4-chlorobi§heny1, and two unidentified
polychlorobiphenyl mixtures. He reported the oral minimum lethal doses for
rabbits and guines pigs as 4+, 2.5, 3.5, 4+, and 4+ g/kg, respectively.

Health problems aagociated with the manufacture o% PCBs were the
subject of a report by Jones and Alden [120] in 1936. The case history was
presented of a man whose employment, from April 1930 to the end of 1933,
involved the distillation of chlorobiphenyl., In May 1933 he developed
chloracne, a specific type of acne known to be caused by scme chlorinated
hydrocarbon compounds [121,122], Jomes and Alden [120] stated that the
manufacturing process was not enclosed, that a different source of benzene
(a starting ingredient) had been used from the summer of 1932 through
October 1933, and that from March to October 1933, the dielectric qualities
of the PCBs produced had been substandard. Of 24 men working in the
nanufacturing process during the period beginning in the summer of 1932, 23
developed chlorlcﬁe. The first 1ndic:tion. of chloracne in the yorkers
Qppeared in January 1933, TFollowing another change in the s;;;ce of
benzene, enclosure of the distillacion apparatus and dinstallation of
vantilation fams, a érndunl {mprovement in the acneiform eruptions was
noted.

In 1936, Schwartz [123]) reported digestive disturbancas, buraing of
the ayes, and impotence in men working with chlorobiphenyls. He also noted
thae -ﬂonnchlorobiph.uyl wvas used as an 1nlul:co; for automobile electric

vires, in capacitors, and as a delusterer of rayon,

ADN0040
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An  early use of PCBs was for incorporation aleng wihé;ugi

chloronaphthalenes into synthetic waxes [124-128], These waxes coﬁ:aine&

1

10-20% PCBs [124-126] and were used to insulate electrical wire and 'cable.

There were several reports that chloracne [125-128] developed 1in qprkeri

; involved in the manufacture and use of these waxes, which were associated
! N ’ l
with at least one fatality in 1936 [125,127]. - !

The fatal case was described by Drinker et al [125] in 1937; The
patient, who had been exposed to low concentrations of tetraf and
pentachloronaphthalenes (902) and chlorinated biphenyls (10Z) devéleped
chloracne, followed by jaundice. He was hospiﬁalized with abdaminalj pain
and distention., At autopsy, cirrhosis of the liver with superimposed Qtute
yellow atrophy was found. Two other fatal cases were described vhere% the

exposures had been to mixtures of penta- and hexachloromaphthalenes [125].

) b
According to the authors, no similar cases had been reported in' the

literature. As a result of these fatalities, astimates of the airﬁorne

1

cencentrations of chlorinated hydrocarbons in 30 differemt factories 1were

1

made and animal experiments were psrformed to study the effects of exposure
at such concentrations. ‘ i
Rats. were exposed 16 hours/day, 6 days/week to trichloronaphchalgnea
at 1.31 mg/eu m, to a mixture of penta~- and hexachloronaphthalenes at i.Iﬁ
mg/eu m, to a mixture of penta- and hexachloronaphthalenas (902)3an§
chloriasted hiﬁhcnyls (102) at 1,37 mg/cu m, and to a chlorinated biphényl
mixture containing 642 chlorine at 0,57 mg/cu m. The luth?tl [125]) c:‘:ed'
that higher conceantrationa had frequently be;n found in the factories, ;nd
that excapt for trichloronaphthalenes, thay did not cenlidnr that it would

1 s,
be safe to expose wvorkers to any of the mixtures at the -concentrations “,(:;:

Il
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During July 1972 through Jume 1974, 2,324 fat samples were analyzed
by the Human Monitoring Survey, 1,277 in the firsc &oér and 1,047 in the
second [136], In the 2 years, respectively, PCBs were not detected in 24,5

and 9.1%, were present at <1 ppm in 40.2 and 50,6Z, were pregent at >2 ppm

~4n 5.5 and 4.9%, and wvere present at 1-2 ppm in the remainder of the

sazples. Penta-, hexa-, and heptachlorobiphenyl ware -the PCBs most
frequently present.

| A complete analysis of PCB compounds in a composite sample of adipose
tissues frpm patients at the University Hospital in Lund, Sweden, was
reported by Jensen and Sundstrem [7] in 1974, Forty-five compounds,
accéunting for the total PCB content of the adipose tissues, were found and
identified by comparison with known PCB {iscmers. The biphenyl compounds
included thrae tetrachloro iscmers, many penta-, hexa-, hepta=-, octs-, and
nonachloro 1isomers, and roachlorobiphlnyl. By comparison with Clophens
ASO and A60, which had compositions similar to Aroclors liS& and 1260,
Tespactively, tha authors [7] found the relative concentration of sevaral
compounds with chlorine substitution in the 4,4' positions of tha biphenyl
ring to have occurred, as did many compounds without vicinal, unmsubstituted
positions, Most of tha compounds which underwent. relative dilution-eo the
greatast extent had eithsr vieinal, unsubstituted. 3,4-positions or two
pairs of viaimal, unsubatituted positicus.

Blood sexa of 616 residents of urban and rural areas of Scuth
Carolina were snalyzed for PCBs and the results wers pthcnt-d by PFinklea
et al [137) 1in 1972, Anslysis was accoup;iahld by GLC with a Ni-63
electron capture detactor aftar basic dshydrochlorinatien. Tha amounts of

PCBs present ware estimated by integration of five peak areas associatad

AOOPRG2
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water [26,37], and 1in many foods {39,45,46)., A common dietary intake éf
10-20 ug/day has been estimatad for teenage males in the US [46]. ©PCBs
frequently have been found in various tiseues and body fluida of the US
population, eg, at ppm concentrationa in adipose tissue (7,36,134-138], pgb
concentrations in blood (137,138,140,141], and in milk [143,144] at ppm or
ppb concentrations in the milk fat or whole milk, respectively, |

The Environmentsl Proﬁection Agency's Human Monitoring Survey héu
analyzed human adipose tissue samples collected sincs late 1968 for PqB
content [134]., According to this: 1972 report, 637 samples had been
analyzed, and 198 of these contained more than 1| ppm of PCBa, Ponitiﬁe
findings were m&e in tissues from each of the 18 participating ecnf;es.

A detailed analysis of two samples collected in the Human Honitori&g
Survey was made by gas-liquid chromatography (GLC) and na;l spectromerry
(MS) and reported by Biros et al [135]) in 1970, The samples contained at
least 14 isomers ranging from penta~ to decachlorobiphenyls. Price and
Welch [36] astated that of wmors than 4,000 human adipose tissue sanmples
.Iexanined by the Michigan State Department of Health Pesticides, none had
chrematograms that exactly matched those of standard Aroclor lolutionl;
~ Their data show relative sccumulation in adiposs tissue of the more highi?
chlorinated compeunds, and relative dilution or absence of the lesa highly
chlorinated compounds originally present in Aroclors 1254 and 1260. They
[36] deseribed the analyses of tissue samples at sutopsy of a 77-7¢nr-o1&
man in which PCB concentrations of 100-250 ppm (fat basis) were found. The
highest PCB concentration was in the liver. ' The authors [36j found abou#
552 of adiposs tissus samples in the general population contained FPCBa aé
<1.0 ppm, about 36X at 1-2 ppm, and the remaindar at more than 2 ppa.

A000043 2 |
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and 600, The data suggested nonselective in utero transfer of PCB

compounds from mother to fetug., Concentrations of PCBs in human embryonic .

and fetal tissues were reported by Shiota et al ([139] in 1973 to not exceed

those found 1in. postnatal individuals who died accidentally. The

“concentrations, found in 19 embryos 5~8 weeka old, were reported as <2 ppb,

.The concentrations found in 5 second trimester and 2 third trimester

fetuses are presented in Table III-4, expressed on thes bases of both vhole

tissue and on the fat content of the tiasue.

TABLE III-4

CONCENTRATIONS (ppb) OF PCBs IN TISSUES OF HUMAN FETUSES

Ti{ssue Analyzed

Age of Placental Basis Cersbrum Liver Ridney Skin

Conteants

2nd trimester Whole 2-23 2-33 6=20 17=83
Fat 150-60 230-800 60-1,900 550-1,300

3rd trimester Whole ‘ 2% 25-90 . §=10 48-769
Fat 270% 1,000-1,300 420-470 880-1,400

*One sampla ‘

Adapted from reference 139

~ PCB csmcentrations in the venous blood of nine patients hospitalized
wvith severs wasting diseases vars resported by Hasselberg and Scherr [140]
in 1974, The investigators waere concerned with the release of storsd
organc-halide pesticides and PCBs during mobilizatien of bedy fat. They

wvera unable to datect any PCRe in the bloed of 15 apparently healthy

37 . N 97969' *
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with Aroclors 1254 and 1260, PCRBs were not present

in

i

!
i
'

|
samples from all

individuals in quantities measurable by the technique used (Table III-3).

Analysis of the data indicated that messurable serum PCB

concentrations

were not related to tha age (<5 to >60 yeara) or sex (305 females, 3i1

males) of the donor, but that the concentrations associated with race and

residence (Tgble III-3) were statistically different.

TABLE III-3

PCB CONCENTRATIONS IN BLOOD SERUM BY RACE AND RESIDENCE

|
|

Race and No. in PCBs Messureable In PCB Concentrations
Rasidence Sample No. z Avex Max -
: ' pPb ppd |
Rural black 107 5 4,67 9.45 20,6
Urban black 151 57 " 37.75 5.22 29,0
Rural white 192 119 61,98 5.12 16.6
Urban whita 166 89 53.61 4.38 22,0 |
*Average of measureable concentrations :
. 1
Adapted from reference 137 R \
N » \‘
1

Maternal and cord blecod samples collectad in Tokyo, Japan frem

Dacember 1973 through February 1974 vere reported in:-1975 by Akiyama et al!

(138]) to contain PCEs at mean concentrations of 2,8 and

1.1 ppb,
respectivaly (om a whole blcod basis). The maximum concentrations found

vare 7.6 ppd in maternal blood and 3.3 ppb in cord bleod., Quantitatively,

~significant correlations of PCB concentrations in~21 pairs of maternal and
cord blood samples. ware not found. Qualitatively, psirs of matarnal and

cord bloods had identical PCB pattarns resembling those of Kanachlors 500
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There were differences in chromatographic patterns between individuals, but
for each individual the chromatographic patterns for the adipose tissue and
the milk were qualitatively the same., PCBs in all samples contained
péincipally 4=-8 chlorine substitutions. -Although the basis (fat or whole
milk) for expressing the concentration of PCBs in the milk was not stated,
comparisons with PCB concentratious found in adipose tissue and milk by
other investigators indicate that the whole milk basis was used [136,144)
(EP Savage, written communication, February 1977), Concentration data are

summarized in Table III-S,

TABLE III=5

PCBS IN MILK AND ADIPOSE TISSUE QF FOUR WOMEN

PCB Concentrationa, ppm

Subject Adiposs Tissus . Milk
a 0.62 0.008
b 0,75 0.015
C 1.6 0|032
d 3.1 . 0.036

Adapted from referencs 143

Concentrations of PCls msdisured in niik sazples from 19 women living
in twvo small efities in Coloradc vers prcicntud by Sivage et al [144]) in
1973, Two samples contiinnd PCBs at coactniratioﬁl of 0.05 and 0.1 ppm.
Six other samples contained PCBs at 6.04 ppm, the lower limit of datection
for the nnalyticil method, or less. The tiﬁ‘ postpartum at wvhich the
samples vere collected and the basis (fat or vhola milk) for expressing the

concentrations were not mentioned. (Comparisom with data in the fol;owinﬁ
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control subjects, PCB concentrations found in the patients' blood
(uncorrected for efficiency of recovery) ranged frem 10 te 100 pp:b°
Information was not presented on the~pa:1éncs' occupations etc prior to
their having become 111,

PCB concentrations in blood plasma and in adipose tissue samples
obﬁlined from 28 people during routina abdominal sections.had a correlation
coafficient of 0.74 according to Incue et al [(141], The average
concentration of PCBs was 6.123.52 ppb in blood plasma, and in the adipose
tissue (fat basis) it was 2.621.9 ppm. Thesa 1nveitigatora [141] aléo
evaluated the effect of emaciation on PCB concentrations in blood plasma éf
these and other patients: they found an average of 8,424,26 ppb in §9
emaciated patients and 4,7:2,17 ppb in 30 ungmaci::ad patients.

Hair samples collected from a college barbar shop were reported ﬁy
Matthews et sl [102] in 1976 to contain PCBg at 0.34-0.76 ppm. The samples
ware ccmpolitgs from five or more individuals collected on two occasions, 4
monthe apart. Hair was collected from the barber shop aprons, and care vas
taken to aveid possible contamination., Five commercial preparations of
hair sprays, shampoos, and hair clipper lpbricating 0il were negative fc;
PCBs. Blood samplas wera not collected for comparison.

PCBs wvers reported fin 1966 to have been found in hair samples from
thres members of a Swedish family [142], but no concentration data vnr§
31v¢n.” It was speculated that one of the family members, a S-ycat-ol&
girl, had acquiread PCBs from her mother's milk,

A corrslation 'Vll found between the quantities and compositions oﬁ
PCBs in sanples of adipose tissue collected frem four women duriné

Cassaresn deliveries and 1in milk samples collected 3-5 days later [143].

N 07979
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(approximately 450 each) -were registered in Fukuoka and Nagasaki

prefectures as of Sepcember 1973 (161]. In the prefectures of Hiroshima,

Koechi, and Yamaguchi, there were 80, 45, and 40 casea, respectively, at

that time. In each of the other 17 prefectures there were 1-25 registered
cases. The total number of cases registered by March 1970 was 1,015; by
September 1973, the number had inareased to 1,200, and by May 1975 te 1,291
[161,162), The disease became known as 'Yusho," or rice oil disease
[145,163], The outstanding signs of the poisoning were acneiform eruptions
and eye diacharges (a peculiar secretion from the meibomian glands) [146],
Chloracne éal suspected [164], Hyperpigmentation of the skin, nails, and
mucous membrane;, swelling of tlie upper eyelids, and hyperemia of the
conjunctivae were other common a;gns [146,165],

Studies of the rice oils consumed by the patients indicated that the
oil associated with Yusho was produced wmainly during February 1968
(147,148], The source of tha contamination was determined to be a heat
exchange unit containing PCBe that leaked through tiny holes when rice bran
oill was heated at lowv pressure to remove cdorous coastituents [163,165],
By iﬁceuaivu chemicsl analyses, including infrared spectrophotomesty and
GLC, the major contaminant in the rics bran oil was found to be Kanechlor
400 [147]. PCB concentrations in the oil varied, depending on the date of
pto#uction__ot shipment., The highest concentration of PCBs, ba;iﬁ on the
chlorine c;ntcat of the oil, was about 3,000 ppm wvhich was found in canned
oil shipped cn February 5. GLC data were not quantitated. In oils shipped

thereafter, PCB concentrations decreased rapidly, and only traces ware

"“found in  oils produced afrer February 19, 1968 [147,148], Minor

contaminants in the ricea o1l included polychlorinatad dibanzofurans at
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paragraph suggests thaﬁ*the whole milk basis was used.)

Results of analyses of 384 human milk samples from 40 states for Pcbs
were presented in a written communication by EP Savase‘ in February 197‘3;7°
All positive samples that contained PCBs at less than 50 ppb on a whc;e
milk basis were recorded as a "trace." Samples with 50 ppb or more of PCﬁs
were reported as ppm in milk fat on the basis of 2.82 milk fat, Only fi&e
samples were not positive for PCBs, and 112’ samples from 27 states
contained measurable amounts (up to 12,6 ppm on & fat basis), Of the tetdi
number of samples, 141 were analyzed during December 1976 and January 197i.
fha-time:poezpartum when the asamples ware collected was not etated,

While no adverse effects have been associated with PCBa at thﬁ
concentrations found in adipose tissue, blood, or milk of individuals whoué
only known exposures were 'from genaral euvironmental contamina:iop
[7,36,102,136-144], knowledge of these concentraticas is important to :h;
evaluation of reports on occup;cionnl exposures, That is, the data providé
a basis for evaluating body burdens of PCBe added by occupational expotutﬁ
and indicate that workers may have substantial body burdens before :hé
added insult of occupltiongl.c:pouurc. I

(b).  Effects from Consuming PCB Contaminated Rice Bram 011 |

An episods of . poisoning assecciated with PCB ingestion occurred in
Japan ig.1968, and vas the subject of a special -issue of the jourmal
Pukuoka Aecta Madica in June 1969 [145-159]. These reports dealt prinarily:
vith the situation ia Fukuoka prefecture where 325 poisoning cases had bccn;
identified théough January 20, 1969‘. The spisode resulted from consunptionl
of a particular brand of rice bran oil [160] and ultimately 1=volvcd}

persons {n 22 prefectures [161]. About equal mumbers of cases,

40
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about 1/200 of the. PCB concentration ([20,160}, ctraces of chlerinated
naphthalenes, and bromine at about 27 of the chlorine content [147],
Recent analyses of some of the cil samples indicate that there may have
been other chlorinated organic contaminants (F Cordle, writren
communication, November 1976).

In one study [148], the contaminated rice bran oil was found to have
been used largely for frying foed (which may have altered the
constituents). The oil was consumed for varicus pericds during the apring
through October 1968 [148]; the first reported clinical examination of a
Yusho patient had occurred on June 7, 1968 [163]), Studies through January
1969 of patients in Fukuoka prefecture indicated that onsets of Yusho began
as early aa ngtuary and as late as December 1568, and firat iavolved the
eyes [146], Omset cccurred in most patients in June, July, and August
(146],

Scme attempts ware made to estimate the amounte of rice oil and PCBg

consumed by the patients [166,167)., Maximm consumption of oil was

estimated at 4,4 liters [166]. Iscno and Fujiwara [167] estimated that two
Yusho cases may have resulted from the ingestion of PCBe at s daily rate of
67 ug/kg body weight for 3 months. For 146 Yusho patieats who lived in
homes known to have used oil skipped on February 5-6, the estimatad average
:6::1 0il consuzption was 800 ml, g volume that contained an estimated 2 g
of PCBa [166]. It wvas estimated thst the maximum volume of oil consumed by
az individuasl Hll. 2.7 ligers. Of 21 patients vwho had consumed more than
1,400 m1 (3-4 g of PCBs), 18 were considered to have had major signs of
Yusho, Among 80 patiants estimated to have consumed less than 720 ml of

the oil, 31 ware thought to have had major signs of Yusho. PFrom tha same

4000050
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data, the minimum PCB {ngestion among the 146 patients was estimated at 0.5 (,;\
g [165]. Eatimates of the amount of contaminated oil consumed by 13 b

4

pregnant women during the ingeation period ranged frem 300 to 2,600 mg?
{[167], but estimates of their PCB consumption were not made. Of the 131
bables born to these women, 8 had jaundice, 3 had marked dermal chromopexy,
and 9 had excess secretion of tears [167]. : -

Several atudies of PCBs in the éiunues and body fluids of Yusho !
patients were made at various intervals after ingestion of the contaminated.
oil [146,147). The samples taken closest to the time of ingestion were
collected in October and November 1968 [146,147)., Samples from discharges
of the acneiform eruptions of twe patien:g contained PCBs at 32 and 45 ppm,
,ugd samples of subcutaneous fat from the face and abdomen of an 18-year-old
man contained PCBs at about 75 and 13 ppm, respectively, PCBs with GLC
patterns similar to those of the contaminated oil were found in these
samples as well as in placentsl and fetal tillﬁec [147]., Preserved tisaues
from a baby that hnp been stillborn in October 1968 were later analyzed and
PCB concentrations of 1.8, 1.2, and 0.1 pen in fat were found in the liver,
skin, and fat, respectively [168], The baby's mother had .bcon classified
as ; severe case of Yusho with onset about mid-June, but the amount of oil
consumed, tha period of pregnancy during vhich it was consumad, and the
body burden of the mothar were not reported [149]. PCBs rrere found in a1l |
sputum -;iblca from 13 patients ccllected betveen Decsmbar “ 1969 and May
1970 [169.1;0]. PCB concentraticns were highest in December and detection
vas less common by May,

Other data on concentrations of PCBs were obtainad from body fat and

other tissuss taken from five Yusho patienta at autopsy [168,171]., The
43 \ "L\_, e
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dates of death were between kuly 1969 and May 1972, Cause of death was
heart failure {n four cases and a ruptured liver in another case [171].
Estimates of contaminated oil consumed by two of the dead patients were
about 0.3 g and 1.6 g, respectively {171]), One PCB, prebably a _hexa- or
heptachlorobiphenyl from the contaminated oil, was especially concentrated
in the tissues. The peaks associated with tetrachlorobiphenyls were very
low by comparison, suggesting that total PCBs in the body had been

substantially decreased within 3 year after the end of exposure, The

-meventeric fat contained PCBs at 0.9-15.1 ppm, and the.liver coatained 1,3-

10,4 ppm in its fat, PCB concentratioms in fatty tissues obtained during

11 control autopsies averaged 2.6 ppm. Of the organs examined (liver,
heart, kidney, brain, and skin), the liver and heart usually contained the

highest concentrations of PCBs [168,171),

In an additional case, the subcutanecus fat obtained on autopay of a .

vomsn who died i September 1972 (about 2 years after consuming
contaminated oil) con:aincd PCBs at 2.9 ppm [168],

Polychlorinated dibenzofurans (PCD?i). mainly penta- and hexachlore

.ccﬁpoﬁhdl, were found in tissues obtainmed on autopsy of two Yusho patients

vho died in 1969 and of ome who died in_ 1972 [160], No chlorinated

dibenzofurans vere found in tissues obtained on autopsy of ¢two controls,

although PCB concentrations of about 1-1.5 ppm were found in adipose tissue

and liver fat. The findings from the Yusho patients are sumearized in

Table IIl-6,
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TABLE III-6

PCBs AND PCDFs (ppm) IN FAT4FR0H THREE YUSHO PATIENTS AT AUTOPSY

Year of PCBs PCDFs
Death Adipose Liver Adipose Liver
1969 3.4 4.7 0.03 2.3
1969 8.5 5.6 0.04 1.1
1972 2,1 3.5 0.01 0.3

Adapted from reference 160

Tha ratio of PCBs to PCDFs in the rice bran oil was sbout 200, as in

the adipose tissues obtained at autopsy. However, iz the liver, ratios of

2, 5, aund 12 indicate cthat coasiderable concentration of PCDFs had

occurred.

Information on PCBs [146,147,168,171] and PCDFs [160] in tissues

indicates some shifts in concentrations during the 3 years after ingestion

of the contaminated oil was discontinuaed.

Masuda et al {168] reported that

a year after ingastion stopped, the concentrations of tetrachlorobiphenyl

componants had decreased snd were near thosa found in persons who had not

Vint.ltqd the contaminated oil,

The msre highly chlorinated PCB compounds

vere still rstained in the fatty tissue 4 years after ingestion had stopped

fi6s}.

Blood from Yusho patients was f£irst examined for PCBa 5 years after

ingestion of the contaminatad oil ceased.

Three distinct GLC patterns vers

found among blood samples from 49 pacients [172-175]). . Two pa:tcrni (A and

inonang

45

'B) ware peculiar to the Yusho patiants, and the third pattern (C) was

»
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gimilar to that of c;ncrols. Patterna A and B were chargcterized by pgaks
correaponding to those of;certain penta- and hexachlorobiphenyl compounds
that were present in tha contaminated:rice bran oikm Patterns A and B
differed, however, as to the relative amounts of these compounds [172,173].
These patterns became diagnoccic" for Yusho ([161]. The average
concentrations of PCBs in the blood serum were 9, 4, and zlppb for patients
with patterns A, B, and C, respectively, and 3 ppb for 27 control subjects
[173). The maximum blood serum PCB concentration found among 72 Yusho
patients examined between April 1973 and March 1974 was 26 ppb [174]. Of
these patients, 43 had pattern A, 26 had pattern B, and 3 had pattern C.

Similar .patterns ware reported in 1975 by Abe et al [176] in a 1974
study of 18 female Yusho patients and their 3Q children, Concentrations of
PCBs in blood samples from motherl‘rangcd from 3 to 33 ppbd dﬁring 1974;
PCBs 1n\sangl¢l from their children ranged from 1 to 20 ppb, and in samples
from 14 control childram, from 1 to 8 ppb. PCB concentrations tended to be
higher %n the blood samples from children nursed b& fuahn mothera. A
sample iof milk from a Yusho mother was reported in 1974 to contain PCBs
with a GLC ycﬁ:crn sizilar to those in samples of !:E:y tissue from othaer
Yusho patients [168]. Concnutra:ionn: of PCBs in the mother's milk were
0.06 ppm on postpartua days 0-2, 0.04 ppm on days 3 and 4, and 0.03 ppm on
day 5. The respective concentrations in the milk fat were 4.5; 3.0, and
2.6 ppm.

In addition to the skin and eye conditions manifosechby no;t people
who éonlgund the contaminated rice bran oil [146,151-153,162), thera was
ﬁigntntntian of the nails ﬁllAG] anﬁ of ths oral uwmucosa [154].. A
subszantial array of clinical and lnbéra:ory findings wers published on
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:fiiﬁifdctivity of serum alkaline phosphatase, reduced serum iron’
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.uﬁiﬁboivcment'[170,178]. a decreased concentration of bilirubin in the serum ;
81791, and, in many patients, an elgvatioﬁ of the concentration of
© eriglycerides in the serum [155,157,158,175,179-181],
}' 2" Babies born to women with Yusho, both during and after the period of
- “ingastion of the contaminated rice bran 0il, were the subject of several
dovestigations (149,159,176,182,183], Babies of mothers who had ingested
“the contaminated oil became known as "black” or "cola" babies because of
T4 ‘the abnormal skin pigmencation that tended to persist for seversl nench;
€0 ‘after their b;r:h (176,182,183]), 1Infants born up to 5 years after their
A% mothera' last ingestion of contaminated rice oil were still affected to
some extent [182). ' In one study of four bablas, other clinical and
anatomical abmormalities (retarded intrautarine grovth in three, edematous
face and exophthalmic eyes in three, dentition im two, cslcgticaeion on
skull and wide, open sagital suture of skull in three) were seen at birth
(183]. These were not permanent, and postnatal body and mental development
appeared normal 1n thll; and other Yusho children [160,176,183]. In at
lesst ona case, an investigator concluded that a baby had develeped Yusho
from ngrsini {182].

The pariod of ingestion of contaminated ric; bran oil vas ounly a few
nonthl,‘:‘SQt thé affects thave parsisted for several  years

[160.161,174.175,179,180,186,185]. The skin lesions and hypersecretion
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from meibomian glands remained unchanged for long periocds in many patients
{174,184,185); their magnitudes in 1974 appeared to be related to blood PCB
concentrations [174). In addition, complaints of generalized fatigue, and
symp:bms referible to the peripheral nervous system and to the respiracﬁry
systenm became more promiment. In 1974 these complaints and symptoms we?e
established as part of tha diagnostic criteria for Yusho (161}, These
additional symptoms were not related to the PCBE concentrations in the bloed
[174],

Elevated serum triglyceride concentrations were found to be related
to the concentration of PCBs in the bloed serum I175], and 1inversely
related to tha bilirubin concentrations in the serum [179]. The average
serunm triglyceride concentratioms meaau;ed’annually in 14 Yusho males frem
1969 through .1974 ranged from 159 mg/100 ml 1a 1969, to 174 mg/100 ml in
197;, to 160 mg/100 ml in 1974 without any significant changes from year to
Year, .In 29 Yusho females, the concentrations initially (1964) averaged
153-161 mg/100 ml, but deacreased in 1973 and 1974 to 129 and 111 mg/100 ml,
respectively [180]. _

The Yusho population of about 1,300 persons has been follgébd closely
and records indicate that as of May 1975, 29 of them had died [162],
Deaths have basn dua to a variety of causes such as accidents, suicides,
cardiac ptogllll, and cancers, Malignant neoplasms ware found in at least
nine cases [161], frem which Kuratsune et sl [160] concluded that there was
s suggestion of excess deaths but chat no more could ba said becsuse
information essentisl for analysis vas not available,

The relavance of tha.Yusho-;picodo to occupational PCB qxpcsur; is

compromised because: (1) the oil wvas ingested; and (2) it contained large
8 . 3Aﬂﬂﬂﬂﬁﬁ
N.07980"



concentrations of dibehzofurans compared with those in the PCBs to which

workers generally have been exposed in their occupations. Its relevance &s
{

further compromised because the effects observed from daily ingestion uf 1-

15 mg of PCBa [165,167] were peculiar and excessive compared to those

observed in workers exposed by inhalation to PCBa at 1-5 mg/cu m [120,125?,
notwithstanding that the amounts absorbed may have been similar. |

Nevertheless, information obtained from the Yusho episode is relgva%t
to the study of PCB toxicolégy and occupational exposure, The information
establishes that PCBs can be ttlﬂlﬁitted from mother to fetus, and, in the
milk, from mothar to child. It also establishes that some PCB compound;
are eliminated from the body relatively rapidly, and that others ma?

require years for elimination.

(ec) Occupational Exposures

Chloracne was among the earliest reported effects associated with .

worker exposure to PCBe [125-128]. It was not clear in some early repor:%
that PCBs were contributing te the chloracne because PCBs usually
constituted 10-202 of mixtures containing 80-90% chioronaphthslenea, %
pravicusly known cause of. chleracne [121,122)]., An early rsport :haq
assocciated chloracne with PCBs in the absence of chlofonaphthalnnea vas.

1

that of Jomas and Alden [120] in 1936, The manufacturing process was:
largely an open c¢ne and the workers wvere also exposed to benzene, biphenyl.a
and other- compounds incidental to PCB manufacture, Over the years, cases
of chloracne associated vi:h.oceupacionnl exposurs to PCBs have continued.
to appear {186-196], . |
| Oth;r effacts associated ;1th PCBs in -early reports included

digestive disturbinctl; eye irritation, 1liver injury, and  impotence
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(123,125], Elkins [lqp] reported in 1950 that the average concentrations
of PCBa in the workroom air of several plants in Massachuasetts ranged frpom
0.1 to 5.8 mg/cu m. MHaximum concentrations ranged from 0.2 to 10.5 mg/cu
m. No evidence of immediate toxic effects was observed except at PCB
comecentrations approach@ng 10 mg/cu m, which the workers found to be
unbearably irritating. . -

Three cases of severe chloracne were described by Puccinelli [186] in
1954, The affected employees worked in a factory that produced capacitors
impregnated with Arocler 1254, The workroom was 24 x 9 x 5 meters.
Capacitors were heated to about 100 C in a 3=cu = autéclave to remove

moisture, and ‘then impregnated with the Arccler while in the autoclave.

The temperature in the autoclave was reduced about 12 hours later. When

the sutoclave was opened, the temperature of the Aroclor was 70-80 C. The
capacitors wersa removed and carried te another location for finishing.

Originally, one autoclave wvas used, but eventually eight were in operation,

. and PCB emissions to the workroom air occurred almost continuously.

~ Concentrations of PCBs in 500-liter samples of air were found to vary frem

5.2 mg/cu m in the center of the room, to 6.4 mg/cu m around the finishing
operation, to 6.8 wmg/ewu w near the autoclave during removal of the
capacitors. The three chloracna cases vere in men, 18-24 years of age.
They had worked in the factory for 2-4 years, and developed the first signs
of thof;cnl 4-8 soncths after their exposures began. Other than chloracne,
the men aqpcnrcd healthy, and all findings, 1nclﬁding iiver function tasts
wvere raportad ss normal.

Eighp._9:hcr cases of chloracne associated with PCE exposura during

the manufacture of radie capacitors were described by ﬁofnlnn and Meneghini
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[187] 4n 1962, 1In the process, PCB vapors were generated by heat. fhé
cases included one man and seven women, 20-37 years of age, who wé;e
exposed to PCBa 2,5-4 months before onset of signe of chloracne. The face
was involved in dix cases; other involﬁ;d':real varied,' but dincluded :?c
arms,’ neck, upper torso, pubes, buttocks, and thighs. Tha case of a Zi-
year-cld weman was described in detail. The first signs of chloracne
appeared on her face 4 months after sha began work, and she was observed by
the authors (187] 4 months later. On the face, a dirty browm -colo:iﬂg
appeared. A hyperpigmented spot with shaded gareas was present on thF
forehead. Subsequently, her buttocks and pubes became invelved. Exposur;

concentrations were not mantioned.

Severe chloracne was described by Birmingham [188) in 1964 in 13 of

. 15 workers exposed to an Arcclor which was a mixture of bi~ and terphenyls

(652 chlorine content). An enamel containing the Aroclor was painted onto
glass and then baked in an oven. Fsulty ventilation caused contapination :
by chlorinated hydrocarben vapors. Expesure concentrations and duration o{
exposure were not given.

An additional case history published in 1969 involved a 43-year-old:

wan exposed to PCBs in an electrical component factory [189]. He developed

chloracne on the forehaad, face, arms, and thighs within 3 months after °

beginning work handling racks of electrical parts that had been dipped im
hot PCBs. Exposurs concentrations and actual durations of exposurs were!
not stated, but it was reported that the mam had put his hands in Fhoi
mixture without skia protaction for a long time, and that his clothes often
becane inproiﬁ;tcd wi:h the PCBs. On examination 8 monthe -after transfer

F

to another iJob in the ssme room, papulas, comedones, and pustules wvere

E A 2N
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found on his forehead, scalp, face, and arms. Although the man had been

' removed from direct exposure to PCB&, their odor was present in the man's

new work area. It was reported that this was the first case of chloracane
in the plant, where more than 100 workers had been engaged in the proceis
for more than 20 years.

A company that used PCBs at two manufacturing facilities provided
testimony on employee health in 1975 (In the Matter of General Electric
Company, TFile No, 2833, New York Stata beplrtment of Envirormental
Conservation), Examination of records submitted as testimony indicated
that exposures were to an askarel [25] containing, by weight, about 607 of
Aroclor 1254, 40% trichlorobenzene, and 0.0115-0,135% diepoxide scavengers,
From the records submitted, it was not possible to deterginc tha precise
numbers of male and female workers. The exact occupations of the workers
could not be determinad either but a substantial number of "crimpers' vas
indicated. |

The records showed that ezployees had repcrted to the dispensary
complaining of skin raah;n and dermatitis on 49 occasions during the
previous IS years. Only the fingers and hands were involved in 21
coupl;intu. only the arms and hands in.5, and only the face and leges in 1.
In 7 other complaints tha face, nnék. and lags were mentioned in 4, 2, and
1 cases, respectively, in addition to the upper aextremities. Asscciated
with ' the complaints of skin rashes and dermatitis were scme complaints of
itching of tha face (2), neck (1), ayes (1), arms (2), and hands (1), A
generalized skin rash was the basis of 14 additional complaints. One

vorker developed the generalized rash on exposed parts of his body after

only 2 days of working with the askarel. . J\(}(‘(‘(";{,
| 52 N 02965
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studied [125]., Further details of the animal experiment were reported by
Bennett et al [129] in 1938, These investigators [129) found morphologic

changes in the livers of two groups of rats exposed at the 0,57-mg/cu m

concentration and also at 0.93 mg/eu m for 8 hours/day. These animal:
. i

experiments reported by Drinker et al [125] and by Bennett et al [129] have’

continued to be erroneously cited [130,131] even though Drinker [132],

reported ia 1939 that the '"chlorinzted biphenyl" was actually a mixture °f1

chlorinated biphenyls and chlorinxted terphenyls. Drinker [132] stated:

that a followup inhalation experiment with chlorinated biphenylsAcontaining
682 chlorine showed them to be of 1low toxicity and he recommended
permissible limits for workéoom ailr of 0.5 mg/eu m for mixtures of
chlorinated biphenyls and terphenyls and 10 wmg/cu m for chlorinated

biphenyla. : _

Tha first indication in the litsrature that PCBe might be embryotoxic

or have teratogenic effects was the report by MclLaughlin et al [133] in
1963, 5 years prior to the rncoénitiou of PCBes as an envirommancal
pellutant. The authors evaluated the toxicity of Aroclor 1242 by injecting
it into the yolk saec of fartilized eggs prior to incubation, and then
oﬂno?ving the effects on embryonic development. None of the  eggs hatched
after injection with 25 mg of PCBe/egg; with injection of 10 mg/egg, one
chick hatched cut of 20 injected egge, but it died 2 days later. Some of

the embrycs examined showsd beak deformities, edema, and retarded growth.

Effects on Humans
(a)  Effacts from General Environmental Contaminatien
;In¢-the United States, PCBs are preseant in ambient air [26,37,38],

A000061
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The company = physicians attributed the rashes to allergic or contact
dermaticis caused by exposure to the agkarel, Treatment included the wuse
of creams, and‘ temporary or permanent removal from expopurgl. Of the 49
complaints, 22 were second episodes, and in these cases the workers were
removed permanently from exposure to askarels. One female employee who had
dermatitis of the fingers was remeved from exposure for 12 days. Within 2
days of reexposure she again reacted to the askarel and was permanently
removed from such work.

Over the same 15 years, other kinds of complaints were made by the
workers on 16 occasions., Theee complaints -included burning sensations of
the eyes (7), nese (1), and face (1); dry throat (1); asthmatic bronchitis
(3);:ﬁausea (1): dizziness (1); and aggrava:ioh of acne (1). In most of
these cases, the company physicians recommended permanent removal from
exposure.

The health status of eight laboratory vworkers who routinely analyzed
dielectric fluida containing PCBs was raportad by Lavy et al [197] in 1977,
The men were 25-49 years of age and had been employed 2.5-18 years.
Breathing zone, point scurce, and general work srea air samples ware
collectsd on misnlliﬁn silicate at 50 ml/minuts over the wérkday on three
occasions. The breathing zone samples contained PCBe at 0.014-0,073 mg/cu
m. ‘Samples taken near an oven contained 0.042-0.264 mg/cu m, and general
room lru‘ samples contained PCBs at 0,013-0.15 mg/cu m. The blood PCB
concentrations ia tha vorkers were 36-286 ppb. The most common complaint
of the workers (6 of 8) was dry or sore throat. Othar cemplaints vere skin
rash (3 of 8), galtfoincectinal disturbances (3 of 8), aye irritation and
headache (each, 2 of 8), Findings on exsmination of the eight workers were
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skin rash (1), nasal {rritation (2), ralea (1), and elevated blood presshre
(4). No liver, spleen or neurclogic abnormalities were found by physi?al
examination. Thare were no cases of chloracne. Serum alkaline
phosphatase, SGOT, SGPT, and total bilirubin, measured in seven aubjecé;,

vare all within normal limits. In addition, medical records of 40 other

exposed employees ware examined, revealing two cases of slightly increased
SGOT, two elavated serum triglycerides, and ona case each of increased

serum alkaline phosphatase (SAP) activity, total serum bilirubin, and serim

wric acid.

_pggemiolqggc Studiel

An outbreak of dermatitis among workars in a Connnecticut chzmicaﬁ
plant was demcrided in 1954 by Meigs et al [190], PCBs had bee%
substituted for moltenr salt in a hest exchangs unit without modificatien o%
the systen. There were slight, but obvious, vapor leaks under certain
conditions, and the concentration of PCBs in the workers' brsathing zones

wvas determined to be 0,1 mg/cu m. No employes worked regularly At pointi

Y

~

of leakage, and the opsrations, ss descridbed, continued for 19 months.

Mild to moderate chloracne on the face, forehead, ind ears developed:
in 7 of 14 exposed workers; the mastoid rsgion of ons workar also was
affacted. 1‘._ duration of exposure before the initial signs occurred.
ranged upward from 5 months and averaged 14 months. The average length ofi
axposure wvas !l months for thoss who did-uot-dcvclep chloracne, with on.}
wvorker showing ne signs after 19 aonths. Liver fumction :iltn vere
performed on the seven workars vho had developed chloracne. Clinical tests 1
included direct and total serum bilirubine, 24~ and 48<hour cephalin

Aﬂﬂonﬁan‘ >4 x
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flocculations, thymol turbidity, and SAP gctivity., Findings were normal ir
six workers, and borderline increases in cephalin flocculation and thymol
turbidity were found {in the seventh worker with chlorscne. Thirteen months
later, the thymel turbidity test had improved, but cephalin flocculation
had not changed, All cases of chloracne were atated to have cleared up
after an unspecified treatment, Control of vapor emissions by welding all
joints iﬁ the heat exchange unit prevented recurrence [190].

Exposures of workers to fCBs in six industrial plantns were discussed
by Hasegawa et al [191] in 1972, The concentrations of PCBa found are

summarized 4in Table III-7,

TABLE IIX-7

RANGE OF PCB CONCENTRATIONS (ug/cu m) IN WORKROOM AIR

Factory. Function Ne. PCB Concentrations
Samples Vapors Particulates

A PCB manufacturs 6 26-163 19-37
B Capacitor manufacture 3 120-350 20-125
c Biphenyl recovery 2 " 13-15 2]
D Capacitor manufacture 2 350-540 486 ,270%*
E " 3 95-965 73-650

*] sample

A%6 270 dua to spillage

Adapted from referance 191
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PCBs were manufagtured in one plant and used in manufacturing

capacitors in four plants (one had discontinued use of PCBs 1 wmomth

earlier). Biphenyl, not chlorecbiphenyls, was present in the sixth plant

[181]., Air samplea were collacted in two fractions, A fraction associated

with particles )>0.la was cbllec:ed on filter paper, and a fraccioh.

containing vapors and particles <0,lz in diameter was collected in two
sérially-connec:ed midget impingers containing n-hexane. Samples were

|
collected only from places whera high concentrations of PCBa were expected

and not from the factory where PCB use had been discontinued. |

i

The vapor concentration exceeded the particulate concentration in gll%
except the sample taken after spillage. Particulate matter wllé
characterized- by GLC as containing the same chlorobiphenyl composition ao%
the 'PCB product used in the plant, whereas the vaporized material con:niued{
one less chlorine atom/molecule than tha PCB used in the plant,

PCBs wars measured in the bload of the employees of six plants,
including 99 exposed workers and 32 controls [191]., Concentrations of PCBs :
in the blood eera of exposed workars averaged 370 ppb, whereas thoss of the
controls averaged 20 ppb., The workers exposad to PCBs in the plant that
had digcontinued PCB use had serum PCB eoa;cn:ra:ionl of 90 to 730 ppb
(average 460 ppb). Based on datd from thres of the plants, no relationship
was found between duration of exposure (from <1 to 20 years) and
concentratiem of PCBs i the blood [191].

Ceaplaints of darmal ailments sesmed to be umrelated to the bleod PéB ‘
concéntrations and wers considersd to be due more to direct contact of the

skin with PCBs than to genaralized intoxication. The principal darmal

findings included brown chromodermatosis of the dorsal joints of the hands

0 AP

o 56
1y Ll

ooy N 07987
ACO0063



and fingers and of the nail bed, and acneiform exanthema. The latter alse
involved the jaw, back, and theighs in several cases, The investigators
(191] considered that there was a definite effect of PCBs on fat
metabolism, as shown by decreases in the concentrations of total, free, and
esterified cholestercls in the bleod, and by trends in the same direction
for neutral fats, totel glycerides, phospholipids, and beta-lipoprotein in
the blood, There was evidence of mild disturbances of liver funcetien
manifested by incressed SGOT, SGPT, and SAP activities and decreased
activity of serum cholinesterase. Thase enzyme activity changes were not
considered :o.be elinically eignificant.

Studies of 38 curreat aﬁd 80 former employees of ; capacitor factory
in which Kanechlor 500 had been used from 1954 to about 1960 and Kanechlor
300 had been used frem about 1960 to 1972, with PCE use having been
discontinuyed in April 1972, were reported by Hltl'lt al in 1973 [192] and
again 41a 1974 [193], (Presumably, this <factory wvas the one stated by
Hasegawa et al {191] to have discontinued use of PCBs.) Current workers
included 17 who ware engaged 1in the capacitor immarsion process; the
remaining 21 workers ware angeged in finishing and assembling operations,
The study concentrated on the 17 dimmarsion process workers. During
exposure to PC3s in March 1972, the concentrations of PCBs in the whole
blooed of the ismarsion workers ranged from about 7 te 300 ppb, and vere
closely ”rllntcd to yesrs of exposure. One year ;ato:. blood PCB
concentrations had all decresased, dut by varying amounts. For exampla, one
of two workers vho initially had PCB concentraticns in their bloed of about
180 ppb had a concentration of <10 ppb 1 year later, vhile tha other one

had a concentration >100 ppb. The average PCB blocd comcentration for the

s AOODOBS
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17 workers decreased to gbout 75% of tha original value, Based onﬁbloed;\

samples collected about 6 and 12 menths after use of PCBs was discont%nued,

1
the blood PCEB half-lives for the immersion workers wers calculated, It wae

\
{
i

found that the greater the duration of exposure, ths greater the PCE half-
11fa (1 year of exposure, 3 months half-life; 10-15 years of exposure, 30

months half-1ife). This indicated to the investigators.that bleod sérved

as a PCB carrier, vhereas fat served as s depot tigsue [192], - ,
While working with PCBs, many of the total group of employeeslhad
dermal complaints (blackheads, 45Z; acneiform eruptions, 37%;  skin
irrications, 132) [192), A year nfgsr discontinuance of exposure to PéBe,
these conditions had improved noticeably and only one or twe blackheads
reaained, No correlation was spparent when concentrations of PCBs @nd
triglycefidel'in the sera of 3 large number of workers ware compaLed
graphically. The workers ware also studiaed aboui 18, 24, and 36 months
after use of PCBs had been digcontinued {193]. During this period, blood

PC3 cencantratinnc dacreassd to sbout 10-20 ppb im all but two workers who

' had been exposed to PCBs for 9 and 15 years., The skin disturbances were

raduced to vestigial markings oo a few individuals. Comparisons with the
concentrations of triglycerides and PCEBs in the sera of these workers

indicated that the proportien of vorkarl wvith significant increases 1n

triglyceride ccaccne:n:ion. increased 38 tha comesntrations of PCﬁc

-inereased. Of nine workars with bleed PCB concentrations »50 ppd, five had

slevated triglyceride concentrations.
' - §
Examinations of 13 workera frem an electrical capacitor manufacturing

plant for clinical manifestations o! PCB toxicity were reportad by Kitamura

et al [194] ia 1973. Exsninations wvare performed vhean the company
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. discontinued the use of PUBe in June 1972, and vere performed tuwice
subsequently at 3-month intervals, The aversge length of worker exposure

to PCBs had been about 2.5 years., Immediately after discontinuance of PCB

use, the average PCB concentration in the blood of workers was 820 ppb,

a3
g N

i
N

ranging from 320 to 2,100 ppb [194]. The mean cencentration fell to 310

%

ppb after 3 montha, and tu 200 ppb after 6 months. From these

45

RPN

observations, Kitamura et al (194) estimated the bilological half-life of

the PCBs in the blood immediately following the cessation of exposure to be

&~ B

about 50 days. No consistent correlation could be found between the
concentration’ of PCBs in the blood and the duration of exposure to PCBa,

Nail, hair, and gum color and color of the muccus membranes of the oral

AR T T Ty
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cavity all were normal. Ten of the workers had varying degrees of skin

} -
1
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disorders on different parts of their bodies, The skin disorders included

v 3
Y
*

ssborrhea adiposa, acne vulgaris, and folliculer papules on parts of the

body where direct contact with tha PCBe normally did not oceur, The

,alﬁﬂﬁﬁip

- authors [194] comeluded that PCBa probably had beer an important factor in

u P
i

the etioclogy of tha skin disorders and that results of bloed tests, hepatic

function tests, and urinalyses vere normal. Serum triglycerides ware not

daternmined,

MY . , ,

A study by Iooue et al [195] of the health of workars in family-owned
silk-thread glossing factories in which PCEs were used was published in
1975. The study vas initiaced bacause PCB concentrations exceeding 100 ppd
had bean found in éh. blood of a 73-year-old man who had undergone surgery.
E His family operated a household :hread-glooiing faetory. The family

nembers acd the hired helper wera studied. Serum concentrations of PCBs
} resembling Kanechlor 500 ranged from 130 to 520 ppb, There was & close
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correlation between tHe PCB concentration in the blood and the degreezof
involvement in the glossing work. The head of the household had skin
lesicns and comedones on the face, back, and ears and had blood %CB

concentrations of 190-210 ppb. The rest of the people had practically ne

1

skin abnormalities, and other findings (not described) were, in genera;,
considered of minor significance. A study of PCB contamination of tﬁe
premigses and the air of the same factory was reported by Fujiwara et al

[33]). At the tims the samples were taken, use of PCBs had beén

discontinued. However, PCBs were found in air at 0.25 mg/cu m, in flo&r

boards at 80-130 ppm, in the dirt under the machinery at 10-900 ppm, and ip

‘tha dust on steel frame beams at 110-180 ppm. The PCBs were similar to

those in Kanechlor 500, :

. 1
Subsaquent ta the above study, Inous et al [195] reported on the PCB

concentrations in samples of blood obtained from 54 other sinilarlj
exployed people. PCB concentrations of over 100 ppd, 50-99 ppb, 10-50 ppb,,

and 0-9 ppb wers found in 2, 5, 19, and 28 persocns, rntpcc:ively%
{
Correlative comparisons vith cthe various functions performed in the;

factories showad that those workers who had direct contact with the,

|
i

g§lossing wmachines, those who maintained and repaired the machines, and

thosa wvho had over 20 years of work experiénce had the highest'
concentrations of PCBs in their blood.

i
1
{

Skin abnormalities and other

findings in thase 54 persons ware described u; relatively mild. One of cthe .
persons studied, a ~woman in her 10th month of pregnancy, had a serum PCB !
concantration of 24 ppb. Following birth, the mother anq daughter wars

described as healthy with oo evidence of abnormalities. The concentration

of PCBs in the mothers's milk was found to be 0.25 ppm, and after

60
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consultation, she stopped nursing her baby [195].

In 1974,  Sato and Hasegawa [32] discussed their findings om PCB
residues in the workers and in the air of pressure-sensitive (“carbonless")
copying 1paper manufacturing plants 2 years after PCB use had been:
discontinued. A PCB product comparable to Kanechlor 300 was still detected
in the workroom air of four of five factories at concen:&ations ranging

from 0.13 to 4.4 ug/cu m; in one factory PCBs comparable to a mixture of

_ Kanechlors 300, 400, énd 500 were found at concentrations ranging from 0,15

to 1.2 ug/cg‘m. Concentrations of PCBs in tha blood sera of these workers,
as measuréd by GLC, ranged up to 73 ppb, compared to a maximum of about 20
ppd in contrels. The authors [52] concluded that the blood PCB
concentrations in the workers were still elevated. ‘

"PCB’ concentrations in thae blood of three groups of émployees with
different PCB exposure histories were presented in 1972 by Karppanen and
Kolho ([198]. The first group of four men and five women had no known
occupational exposure to PCBa. The six women of the ssacond group had been
exposed while handling PCBs in an analytignl laboratory. The third group
of eight men and four women had worked, since 1968, in a plan;wuwherg
Aroclor 1242 was impragnated into capaci:or-. The authors [198] stated
that the workroom air of the capacitor factory met internationally accepted
li'l,lit'l (presumably <1 mg/cu m), and that protection of the skin had been
given special attention. PCB nensutcmen:a'werc vade by GLC, u;ing electron
captura datection. The unexposed group had blood PCB co;ccn:ratioda of
5.§—12 PPb, -the analytical laboratory workers hadjconcentrations of 36-63
ppb, and the capacitor plant workers haa édnccn:raciong of 74-1,900 ppbd.

Subcutanecus adipose tissue sanples from two of ‘the ynexposed workers
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contained- PCBs at 1:5 and 2.3 ppm; PCBs in their blood expressed as

concentrations in fat of the blood were 6.6 and 9.9 ppm, respectively. In

1
|

three capacitor plant workers, adiposa tissue samples contsined PCBs at

160, 285, and 635 ppm; PCBs in their blood, expressed as concentrations, in
their bloed fat, were 400, 305, and 700 ppm, respectively., All per#ons
examined were in good health. The capacitor plant workers had been under

special medical observation but the iﬁbontigators were unable to de:ecttany
' : i

bilologic effect from the PCBs. . ;

An  epidemiologic investigation of 37 refuse workers who were
[

potentially exposed to PCBs emitted from incinerated waste was described by
i !

Bumgarner et al [199] in 1973. The eontrol group consisted of 36 votkérs
from a lumber yard. Paired samplas of bcalp hair and blood were collected.
PCB residues in the hair and bleed plasma were extractad and analyzed%by
GLC with eleactron capturs (EC) datection; rough quantitation was by
evaluation of five paske associated with Aroclors 1254 and 1260, The lower
limit of detection was 1 ppb. Hematocrit, blood cholestarocl, and blo%d
pressure - also wvara datermined. Pci residues in tha blood plasmas of :ﬁn

controls were detected in four workers and the maximum concentration was

4.2 ppb, Measurable concentrations of PCEs were found in the bloed samplﬁs_

L
of 32 of the 37 refuse workers; the aversge snd maximm concentrations ware

about 4 snd 14 ppb, respectively, The concentrations of PCBs in plasma
vers not rslated to duraticn of exposure, age, or race, PCBs wera not
datectad in hair samples (limit of da:.ctiog, 1 ppb). Hematoerit, blooé
cholesterol, and blood pressure values did not change at different PC#

|
conceantrations,
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A survey of the health of 34 workers expcsed to Aroclor 1242 during
manufacturs of capacitors was discussed by Ouw et al [196] d4n 1976, The
Aroclor was an electrical-grade material that contained "ne impurities.”
Breathing zone samples were-collec:ed in impingers containing isopfop_anol°
It is not clear {f all samples were collected from the breathing zones,
Nineteen workers were asaigned to.fill capacitors with Arocior 1242 theated
to 70 C. Thase workers were exposed to PCBs at 1,08-1.44 mg/cu m., The
other 15 woékern. located in a different room, were assigned to assemble
Aroclor-dipped capacitor compouents. These workers were exposed to PCBs at
0.32 mg/cu m., None of the 34 workers used protectivs clothing,

PCBs in the blood were separated by GLC and identified by their
retention times relative to aldrin. PCBs were not detected in the hiood of
30 control subjects. For the two groups of PCB-axposad workers, averages

of measurable blood PCB concentrations are presented in Table III-8.

TABLE III-8

AVERAGE OF DETECTABLE BLOOD PCB CONCENTRATIONS (ppb)
OF TWO GROUPS OF WORKERS

PCE Ratention Tima Relative to Aldrin

Exposure No.

Group _ Workers 0.69 1.31 1.47 1.96
Fillers 19 602(19)* 314(17) 391(13) 475(4)
Assemblers 15 140(14) 100(14) 899 (5) " (0)

*Numbars in parenthesas are the numbers of workers in wvhom mors than @
trace of the PCB peak wvas detectad. .

Adapted from reference 196
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Distribution of PCB 1in the blood of workers exposed while £illing

. 1
the capacitors differed from that of warkers who assembled the components.

|
The higher boiling components were present more frequently and to a greater

extent in the fillgrl.

- 1
Twelve of the workers (5 of 19, and 7 of 15) complained of mild
burning and irritation of the face, eyel: and akin, and 3 of these had
eczematous rashes on the hands and legs,  One f£iller had chloracne:

Although individual abnormalities were found in SGPT, SAP, and bilirubini

the average values for the exposed workers wers within normal limits,

Bromsulphothalein retention tasts vere found to be elevated in four of the

seven fillers whose blood PCB concentrations were »500 ppb. Thi

i

investigators [196] reported no evidence of significant adverse responses
" ) |

to PCB exposure in the workers with blood PCB concentrations below 200 ppb.i

Subsequantly, "mors efficient" exhaust ventilation was installed and
the workers were advised to wear "suitable impervicus gloves" [196], Airt
neasurements, made after the ventilation change, indicated ?hn: the fillers:
were being exposed to PCBs at 0.18-0.75 mg/cu m and the assemblers at 0.08§
ng/eu m. These were substantial raductions. However, blecod PCB
concentrations that wers found in 15 workers reexaminsd 2 months after the

ventilation change did not show any substantial reductions. The

investigators [196] speculated that thig might have been baecsuse the '

wvorkers did mot strictly follow the recommendation to wear protective

clothing.

Based on a eearch of chart vecords, Bahn (HA Sinclaire, writzen

communication, June 1976) reported a preliminary study of the incidence of

canger in a group of 51 research and development employees and 41 refinery
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plant employees at a New Jersey petrochemical facility who were considered

A
' sy

"Md) likely to have been exposed to Aroclor 1254 for various periods between
1949 and 1957. The eight cancers observed in the study population through
December 31, 1975 ware not significantly more chan would be expected (5.7)
in a similar sample of the US population {200]. However of the eight
cancers, the three melanomas and the two cancers of the “pancreas were
significantly different from calculated expectationsa. Some findings of
this preliminary investigation ware described in a letter ffom Bahn et al
[201] to the editor of the New England Journal of Medicine.

- In this preliminary study, PCB exposure hiaénries were baged on
recollections of two company employees. Exposures to othar chemicals could
not be ascertained. The expected cancer rates wers based on US population
data rather than on a rats for tha locality of the petrochemical facilicy.
To cotrect these deficiencies in the preliminary study, a more intensive
investigation is being conductad (BN Kightlinger, written communication,
November 1976). A substantiasl change has occurred in the cohort since
realease of the preliminary report by Bahn and her coworkers, and it seenms
‘likaly that the findings on this new cohort vill differ significantly from
those of the preliminary study. The final report is not yet available.

Ia a study of current and formar saployees engaged in the manufacture
of PCBs, ng'cn-oa of malignant melsnoma or pancresatic cancer vwvere found
from a revigw of the case histories of more than 300 employeas (G Roush,
vrittan communication, September '1976). Seven cases of lung cancer t;au

. found from the dasth certificates of 50 former employeas compared to an
expectad aumber of 2.7. The data are prelisinary and ware not corrected

for age or smoking habits. The final report is not yet available.
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Animal Toxicity ‘ ’ |

Although there have been a few reports of dermal and inhala:;on
experiments with animals, most of the information on animal toxicity ﬁal
involved ingeation of PCBs in the diet or by intubation. Several aniﬁal
experiments have involved oral sdministration of PCBs for the lifetime ,of
the animal. These studies have dJdemonstrated chronic ciangea in the
micrescopic anatomy of the liver and other organs, effects on teproductio;,
embryonic and fetal toxicity, effects on offspring from nursing, and
carcinogenic and teratogenic resporises. ‘

{a) Inhalation and Dermal Application Studies of PCB Mixtures :

Abgorption and distribution of inhaled PCBs were studied by Benthe et
al [97] 4in 1972. Groups of 4-6 male Wistar rats wera exposed to aerosois
of a commercial PCB mixture containing 422 chlorine, Pydraul A 200,
commonly used in hydraulic fluids, - Absorption and distribution of the PCBs
were studied through the measurement of PCB concentrations in liver, braid;
and adipose tissus. The searosols wvere produced in an aeroscl gemerator ac.
180 C. The aercecls unfe cooled, the larger particles v|¥t separated out,
and the airborne PCBs wvere introduced into a chamber at a concentration of
30.4 = 3.4 g/cu m. Greups of the rats wers exposed for varying periods u;
to 2 hours. It wvas found tha:‘ls minutes of exposure was sufficient to
‘attain core than 50X of the PCB concentration of 69.7 ug/g liver wet weight
:hg: could be attained Qith 2 hours of exposure., Consequently, the
iovestigators used an exposure time of 30 minutes to study distribution of
PCBs to the :illuo-.

Immediately after 30 minutes of exposurs, PCB concentrations wore"

{

vaximal, at abeut 52 ug/g liver tissus, vhereas thay ware at low’
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concentrations in the other tissues at 14 ug/g in adipose tissue, and ?
ug/g in brain tisgue. After 24 hours the PCB level in the brain attained 4
maximum value of about 18 ug/g and within 36 hours the PCB concentration in
the adipose tissue attained & maximum of about 250 ug/g. By 48 hours the
concentrations of PCBs in the liver were reduced te about 3 ug/g and in the
brain to about 5 ug/g, whereas the adipose tissue concentrations remained
above 200 ug/g.

Experiments were reported by Rozanova [202] in 1943 in which rats
were exposed to a technical mixture of “tetrachlorediphenyl" and
"pentachlorodiphenyl." The mix:uré, known as Solvol, was a transparent,
colorless, oily, very viscous liquid used for .filliﬂs capacitors. The
“tetrachlorodiphenyl” component of the mixture had s distillation range of
220 to 245 C and tha "pentachlorodiphenyl” componeat had a distillation
range of 242 to 260 C. The animals were exposed in a 22-liter chamber
through which air was drawm contiﬁullly at & rate of 1-1,5 1liters/minute,
after first passing through a glsss gooseneck containing the liquid PCBs.
Alr samples wera taken frem the chamber from time to time tc determine the

PCB concentrations. Tha analytical method was not reported. s

~

Four ratas «exposed for 3 hours at about 10 mg/litsr bacame

uancoordinated and comatcss and died within a day [202], Autopsy findings

included 1ldiver mnecrosis and fatty degenaraticn, cloudy swelling of the

cpichclill cslls of the renal tubules, congestion in the heart and spleen,
and n.cré;tc aigns in the spleen., Three rats were exposed repeatsdly to
vapors of Solvol at 0.5 mg/liter. One rat died after eight exposures, and
the cother two ware killed after 11 exposures. Five other rats were

rapeatedly exposed at 0,25 mg/liter; one was killed after 16 exposures, and
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the others, which sp}eared to be in satisfactory condition, were killed ,JF
after 69 exposures, In these chronically exposed rats, grosa and _
microscopic findings were similar to, but less marked than, those found in
the acutely exposed animals, In addition, hyperplasia of the Kupffer cells

" was found in the liver.

Treon et al [203] exposed groups of animals each comprised of 10
rats, 10 mice, 6 guinea pigs, 4 rabbits, and a cat to Aroclor 1242 or
Aroclor 1254 wvapors 7 hours/day, 5 days/week for up to 31 weeks, Arocloer
1242 exposures at concentrations of 8.6 ug/liter (0.83 ppm) for 3 weeks,
6.83 ug/liter (0,66 ppm) for 17 weeks, or 1.9 ug/liter (0.18 ppm) fer 31
weeks. Exposures to Aroclor 1254 were at 1.5 ug/litar (0.11 ppm) for 3l
weeks or at 5.40 pg/liter (0,41 ppm) for 17 weeks. No consistent changes
in mortality, growth, pathology, organ size, liver function, or hematologic
parameters were found in animals exposed to Arocler 1242, The animals
exposed to Aroclor. 1254 vapors showed no changes in growth or mortality but
nicroscopic evidence of apparently reversible hepatic cellular injufy was
found in all spacies except the cat at both exposure levels. Enlarged
livers were found in the animals exponnd.at 5.40 ug/liter. An appreciable
incidence of pneumonia was found among the exposad and control animals, a
fact which could have confounded somea of tha results, but it is important
to notd that liver changes, including fatty degeneration, were found in
exposed snimals that were free of puneumcnia.

Inhalation experimants wvith the commercial PCB product
"Dacachlorediphenyl’ wvere reported by Berczy et al [98,99] in 1974, The

" oral toxicity of this PCB product wvas investigated by Hunter et al [204]@

who administered it in the diet to Sprague-Dawvley rats ac 1,000, 2,000; 3 }

68

ADOOOTT s N 07999



e

5,000, and 10,000 ppm for & weeks. All animals fed Decachlorediphenyl
gained more weight than the controls and had greater liver to body veight

ratios, Other effects observed at 10,000 ppm included increased spleen,

thyroid, and kidney weights relative to body weights; reduced hemoglobin

concentrations, and in males reduced rbc counts and hematocrits.

In one inhalation experiment [98], five male and five female rats
wvere exposed for 6 hours to particles of the PCB product at an average
concentration of 2,54 wg/liter, Seventy-eight percent of the particles
vere in the ranga of 1-5 ym in diameter, 172 4n the range of 5-15 m, and

the remaining S5 were >15 ym. During exposure thers were repeated episcdes

of blinking and sneezing. Signs of irritation disappeared after cessation
" of exposure. During the subsequent li4-day observation period, food and

. water consumption and growth of the rats were considered by the authors to

have been similar to those of the controls. No gross patholegical changes
vere sean when the rats were killed 14 days after removal from exposure

(98},

Subsequently [99], three groups of rats, each consisting of 8 males

and 8 females, vere exposed 6 hours/day, 5 days/week for 4 weeks at average

concentrations of 4, 80, and 777 ug/liter. A similar group of rats was
used as a control, Ia this experiment, where 85-90% of the particles were
in the. .l=3 im range sud 1-3X ware >15 um, no sigas of irritation were seen
during the-exposures at the lover concentrations and growth ratas wire
normal compared to controll.‘ At the highest concentrations, frequent

blinking and sneezing were noted during the cxﬁocurcs. and the grqyth rate

. of the males  was slightly retarded (finsl body weights of 395 g vs 435 ¢

for controla). The liver weights, relative to body weight, were increased

9 . Amr*fﬂ
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in males exposed “at the highest concen:ration, and in females exposed at’
the medium and high concen:rationu. Microscopic findings in the livers of
the rats exposed a:: the high concentration inecluded occaliona% focal
aggregations of mononuclear cells with either parenchymal or per{partal
distribution, and minimal degrees of peripertal hepatocytic vacuol%:ian,
and decressed centrilobular or periportal glycogen. These findingsi wvere
not considered by the authors {99]) to be of toxicologic significance. A
statistically significant decrease in packed cell and mean cell volumés vas
found in male rats exposed at the high concentration. In this group there
vas also a low white cell count dua :; a2 decreass in the nunbe% <of
lymphocytes, and increased thrombocyte sctivity, Blood glucose, SGOT; and
sarum sodium concentrations were decreased. 1

Von Wedel et al [205] described in 1942 the results of an expuz%men:
performed to determine tha systemic effects of exposurs of mice, .gJinea
pigs, and rabbits, by inhalation, ingestion, and dermal application t; an
unspecifiad Atoclor. Concentrations and durations 5! sxXposurs ware :not
specified for tha 1nhnlntion and ingestion experiments. However, 0.5, i.o
or 1.5 ml of solutions containing 0 5 g Aroclor/ml wvera used for ths dermal
applicaticns., Within 5 dayc after the dermal applications, small papules
and blisters formed on the axposed -iin areas and the extarnal cpidlr;al
llrli!. bcellg desquanated., In addition, subacuta yellow atrophy of Lhe
1iver with some fatty iafiltration wvas observed. Similar liver 1o|1énn
wvere produced in the inhalation experiment.

In 1944, Miller [206] administered Arcélor 1242 to rats, rabbits, ayd
guinea pigs by subcutaneocua (sec) 1nj¢etiaﬁ, by oral d{atubation, and %y

: - 1
dermal and cormeal application. The PCB doses ranged from single dosas gf
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69 mg to smail drops (approximately 17 mg) applied daily to the cornea of
rats for 25 days, to 1,380 mg injected daily into rabbits for 10 days,
' Fatty degeﬁeration and atrophy of the ceatrilobular cells of the liver were
the charactetiatic signs of toxicity, The greatest amounts of liver dazmage
were seen in guinea pigs, less was seen in rabbits, and the least amount in
rats, regardless of the dose, duration of exposure, or route of
admini;tration. Necrotic lesiona were also seen in ghc skin of animals
that received sc injections; signs of dermal irritation were seen ;fter
applications to the skin., Tha conjunctival ¢tiggue presanted no gross
changes when examined under magnification in the living animals. .Since the
pathelogic changes in internal organs were similar regardless of method of
adminiatraction, this experiment indirectly demonstrated that PCBe could be
absorbed through tha skin and tha eye.

The gffects of Solvol applied to the ears of rabbita were reported by
Paribok (207] 4n 1554. Solvol was applied for 6 hours daily i1in doses of
0.7 to  3.76 g. A single application caused edema and inflammation of the
ear, and one rabbit died 7 days after the application. With mwmultiple
doses, the animals died after 6-17 days. The dead animals, including the
ona that died after the single application, had fatty dageneration of the
livers. |

YQO and Beeas [208] reportad in 1971 on the dcrunl~éoxici:y of PCBs
in adult female New Zealand rabbits. Thres commercisl preparations of PCBs
vere used: Clophen A60, Phenoclor DP6, amd Aroclor 1260, Twenty-seven l-ml
(118 ng) applications of each of thase products (in isopropamol), 5
times/week over 38 days, to the clipped and shaved backs of the rabbits

ADON0SO
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resulted in various manifastations of toxicity.
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In general, the tpxic' signs were most pronounced in the Cloﬁhen-
treated animals and least pronounced with Aroclor 1260, Dermal findings
included thickening of the skin due to hyperplasia and hyperkeratosi; of
the epidermal epithelium, and dilation and plugging of hair follicles u#:h
‘keratinous material. Microscopic otudy of liver secticns showedi a
considerable diversity of lesinns, including centrilobular degeneratién,
focal hydropic degeneration, focal necroeis, atrophy of centrilobuiar
parenchymal cells, cytoplasmic hyaline degeneration, pigmentation :of
Kupffer cells, and, to a lesser extent, pigmentation of pareneh}mal celig.
Renal damage was found 4in all PCB-treated animals. The moat ccun;n
findings were hydropic degeneration of the convoluted tubules, with nucle%r

pyknoais, and bursting and lysis of the tubular epithelial cells [208i.

Dilation of the renal tubules, filled with casts of necrotic epithe1141 (z%{

l R

cells, was found in half the rabbits.' Thesae findings indicate that the
dirmal application of PCB mixtures causas systemic lesions of the liver and
kidneys besides the direct affact Qn the skin, However, in other s:udieé
[19,21,23], it was detsrmined that Clophen A60, Phenoclor DP6, and Araclor;
1248 and 1254 were contaminated, to varying degrees [21], with highly toxic
tetra~- and pantachloredibenzofurans. }
(b) Genaral Effecta of Oral Administrstion of PCB Mixturas
Single~dose oral LDSO's of sevaral PCBs rcpor::d‘in rats (JW Cook,i
wvritten ;a-!uaicl:icn. June 1970) generally indicated that as the degree of‘
chlorinsction dincressed, the acute toxicity decreased, The more highly1
chlorinated products (Aroclors 1248-1268) were of approximately equal .
toxicity (LD50's of about 10 g/kg), vhareas the LD50's of the less highly |

chlorinated products (Aroclors 1221-1242) ranged from about 4 to 9 g/ks. 2 7Y
.Lﬂ ’,
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The minimum lephal doses of these PCBg applied to the gkin of rabbits were
generally in the range of 1-2 g except for 1221 which was in the range of
2-3 g and 1268 which was >2.5 g.

The Iimmunosupprassive activity of Aroclor 1260 was described in 1972
by Vos and de Roij [209] who fed three groups of 12 4-week-old female
aldino guinea pigs the PCB at 0, 10, or 50 ppm in their diets for 8 weeks.
Aroclor 1260 wvas analyzed aﬁd found to be free of contamination with
chlorinaced dibenzofuraﬁs, although it appeared to contain a minor
acnegenic impurity, In each group, eix animals received sc injections of
aluminum phoapha:e-adaorbéd tecanus toxoid to stimulate the lymphoid system
(antitoxin production). The other six animals in each group gerved as
poq}cive or negative controls., Cellulose acetate electrophoreais was used
to determine serum proteins, including gamma-globuline, The gamma-
globulin-containing cells in the popliteal lymph nodes were significantly
reduced in the stimuisted animals fed PCBs. Serum gamma-globulin levels
vere signiflcantly decreased in the guinea pigs stimulated with tetanus
toxoid and fed 10 ppm of Aroclor 1260 ia their diet. TIncressed serum
alpha-globulin laevels were found in the stimulated guinsa pigs fed either
10 or Sﬂrppm of the PCB, and significantly increased concentraticns of
ilbunin were found in the sera of both tha stimulated and the unstimulated
guinea pige fed the PCB at 10 ppm. Also, both the absoluta and relative
Quigh:l of the cervical lymph nedes in the unstimulated group fed 10 ppm of
Aroclor 1260 were significantly reduced whereas those of the mesenteric
lymph nodes in the stimulated guinea pigs f;d }0 and 50 ppm of PCB were
sifnificantly increasaed. Thesa findings indicate that scme

immunosuppressive effect was producia by tha feeding of PCBs. However, the
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decreases of the gamm;-globulin levels were not found to be dose-related.
No evidence of any PCB-induced change was cbserved in microscopically

\
examined stained sections of liver, kidneys, adrenals, and skin,

]
Vos and Van Driel-Grootenhuis [210] reported their studies of‘the
effects of PCBs on the humoral and cell-mediated immunities of guinea pigs
in 1972. Three experiments were performed with different protocolui In
the first experiment, the authors inveéstigated the humoral immune resﬁonse
of guinea pigs fed 0, 10, 50, or 250 ppm of Clophen A60 in their diets and
stimulated with a single sc injectien of tetanus toxoid 3 waeks after |the
' feediné regimen began. Suppression of humoral immunity was observed atathe
50-ppm level. Microscopic examination of the livers revealed centrilob#lar
degeneration, cellular atrophy, cellular necrosis, and nuclear enlarganéht.
‘Ac the 250-ppm level, no sntitoxin production was obssrved, E
The diats of guinea pigs in a second experiment [210] contsined 0,
10, or 50 ppm of Clophan A60 or S50 ppm of Aroclor 1260, Primary ‘fud
secondary antigenic stimulations with tatanus toxoid wers given after 3 ;nd
5 weeks. The experiment lasted 6 vaeks. Suppression of the humoral imn?ne
response was obeerved in groups fed 50 ppm of either PCB product.
Dacreases in the weights of the thymuses and incresases in liver ucigﬁts
vare obsarved at tha 50-996 Clophen A60 level and, to a lesser degres, at
the 50-ppm Aroclor 1260 lavel. The residual liver concentrations of Pénn
incressal as the dose level snd the duration of exposure incressed, ‘
In their third experiment, Vos and Van Driel-Grootenhuis [210] fnd;30
guinea pigs diets containing Clophen A60 at 0, 50, oxr 250 ppm. Aftcr} 3
vaeks,  the animals wera challenged with 0.05- =! of Freund's conplcka

adjuvant followed in 47 days by an injection of 0.1 ml of avian tuberculin
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antigen. The animals were killed 2 days 1ater.. All animals of the 250-ppm
group died during the experiment, exﬁibiting retarded growth, atrophy and
depletion ‘of the lymphoid system, and liver damage. Significancly
decreased thymus weights and incressed liver wsights alsc were observed,
and total white blood cell counts were reduced significantly.

Bruckner et al [211] administered Aroclor 1242 -to rats by oral
intubation to determine its acute ‘and subacute effects. Twa groups of aix
rats each were given eingle doses of either 2.5 or 6.0 g/kg of Aroclor
1242, The initial effects observed at both dosages were the same for the
first 4 thours, 1e, diarrhea, decreased spontaneous activity and muscle
tone, decreased response to pain stimuli and mild chromodacryorrhea.
Haweve;, during the next 24 hours the group receiving 6.0 g/kg had profus;
diarrhea, adipsia, oliguria, anorexia, erythema of the 1limbs, 1lack of
responge to pain stimuli, and general waakness. Eventually, ataxia, coma,
and de;th'féllovcd. The condition of the rats receiving the lower dosage
gradually improved after the first 24 hours and was normal at the end of 72
hours. .

Another group of rats [2]11] that received single oral doses of 4 g
Aroclor 1242/kg showed weight loss, elevated packed red call volumes,
increased serum polymorphdnnclnar leukocytes, crensted red blood cells, and

increased SGOT activitiaes. All orgsns appeared normal except the livers

_and kidneys. The livars exhibited foci of sudanophilic vacuolation. The

kidneys showed widely scattered foci of vacuolated tubular epithelial
cells.

In the subacute studies conducted by Bruckner et al [211], six rats

vers given 100 mg of Aroclor 1242/kg orally every other day for 3 weeks;
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three control rats recéived 100 mg/kg of peanut oil on the same schedulé.
Changes observed in the treated rats included increased 1liver veigh:;.
decreased packed red blood cell volumes, increased SGOT activities ina
marked increases in liver Qicrosomal hydroxylating and N-deme:hylaciné
enzyme activities, Microscopic examinations of the livers and kidney;
revealed greater increases in generalized 1lipid vacuoles- than had been
found with the acute dolei. When single ip doses of 100 mg Aroclor 1262/k£

were given to rats, increased N-demethylase and aniline hydroxylase

activities were observed after only 24 houra [211], ‘

The effects of lower dietary levels of Aroclor 1242 on rats werel
reported by Bruckner et al [212], who fed it to groups of six male Sprague-%
Daw?ey rats at concentrations of 0, 5, or 25 ppm for 2, 4, or 6 mon:hs.?
Small reductions in hematocrit and hemoglebin levels similar to those found,

‘1n other studies by Bruckﬁer et al [211,213] vere seen, Urinary excreéioni

of coproporphyrin vas significantly increased and dose-dependent incresses

in liver micrceomal hydroxylase activity ware measured at the time of each !

sampling., Similar dose-dapendent relationships were found in other f

experiments [213,214], Proliferstion of the hepatic endoplasmic reticulum
vas seen after 2 months of ingesting a diet contatining 25 ppam of Areclor

1242; after 4-6 months of such ingestion, lipid viacuolization of the liver

- was evidene.

Ia Ii". " Bruckner et al [213] reported reduced weight gain, hepatic
and renal demage, sand an increase in urinary eop:oporphyrin exc:c:ién in
rats injected ip with a total of 1.6 g/kg of Aroclor 1242 during a 10-week
pericd. Tha hydroxylating and N~demethylating activities of the liver vere
significantly elevated 24 hours after a single ip injection of 100 mg/kg of
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Aroclor 1242, with hydroxylating activity showing the greater increase.
e tytochrome. P«450 and b5 and NADPH-cytochrome reductase activities of the
liver all were lignificanﬁly increased 3 dayes after dosing., A single dose
‘of 50 mg/kg gave similar but less marked effects, whereas 25 mg/kg produced
significant increases in only hydroxylating and N-demethylating activities,

Kimbrough et al [215] described in 1972 some effects of
chlorobiphenyl mixtures on the livers of rats. Groups of 3- to 4-week-old
male and female Sherman strain rats were given Aroclors 1254 and 1260 at O,
20, 100, 500, and 1,000 ppm in their diets. Each group consisted of 10
males and lq females. Food consumption was measured periodically, The
animals were fed the PCBs for 8 months. |

One female fed 100 ppm of Aroclor 1260 disd after 6 months and two
females fed 500 ppm died after l.and 2 months, Eight females fed the 1,000
prm diet died 4n 2-6 months, The rats fad 500 and 1,000 ppm gained less
waight than did the controls. At autopsy, livers of the male rats fed
Aroclor 1260 weighed significantly more than did livers of control male
rats, Livc?a of the famales were larger than normal but the weight
‘differences ware noi statistically significanc, although at 500 ppm the
frnctions of body weight represented by.tha livers increased eignificgncly
as a result of the reduced body waight gain, Microscopic findings in the
livers inecluded hepatocytic hypertrophy, inclusioms in the cytoplasm, brown
pigmant ;ﬁ th."Kupffar cells, 1lipid accumulations, and, at the higher
dietary levels, adenofibrosis. Tha nodular greyish-white areas that
reprasented extensive foei of adenofibrosie consisted of fibroblasts and

- collagen that surrounded rosettes of epithalial.cells [215].

77 Aﬂﬂﬂ |
NS ggggeR




Aroclor 1254 produced similar results [215], One female and two ﬁale
rats died at 500 ppm, but none died at the lower dietary levels, and %the
rats fad 500 ppm gained less weight than did controls, Ultraacru::?ral
changes in the livers of exposed animals consisted of proliferation of 1che
smooth endoplasmic reticulum (SER’ and atypical mitrochendria, Similar
changea have bean observed in other experiments with PCBs [131,212,&16-
218i, A major difference between the effects of tha two preducts wﬁc::he
much higher incidence of A?pa:ic adenofibroais at a lower dietary lavel ;of

Aroclor 1254 (100 ppm). In general, the effects of Aroclor 1254 enm %he

liver were more pronounced than those of Aroclor 1260, ‘

)
1

In 1973, Kimbrough et al [219] reported the results of a ntédy
conducted to. determine whether morphologic changes produced in the 11%::
would regress sftar ingestion of PCBa was lt?ppdd. FPifty male SPF Sheréan
strain rats were given Aroclor 1254 at 500 ppm in their dists for 6 montﬂs,
and then wers returned to normal dists. Groups of five rats were killed O,
1) 2, 3,4, 6, 8, and 10 monthe after ingestion of PCBa had be;n

discontinued. The 1livears and adipose tissues of the 10-month group were

analyzed for PCBs. Control animals wers used in all &vnlu;tionl and wete

- fed only laboratory chow.

The livers of exposed animals killad when exposure to Aroclor IZﬁ&

vas discomtinued wvera enlarged and most of the 40 1livers studied

microacopically showed enlarged hapatocytas, increased lipid contents, aﬁg
adenofibrosis. A brown pigment was seen in tha Xupffar caells and iﬁ o:hc?
macrophages of 15 livers., Small adenofibrotic 1lesicns consisting o?
glandular epithalial cells that formed ducts surrounded by slight anam:’,

of fibrotic ctissue were seaen; larger lesions had more extensive fibrolié
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and contained collagen. Similar findings had been reportéd earlier by
Kimbrough et al [215] and both in the areas oé adenofibrosis and ia
othevipe normal hepatic tissue, Kimbrough [220] later réported finding
emall c}uu:ers ofg glandular type cells, resembling those of.panc:ea:ic
tiasue in general appearance and staining characteristics, in 15 of 36 rat
livers with adenofibrosis. The cells stained red with the szain used for
esterase, and developed a blue granular appearance with tha stain used for
protein bound tryptophan. These staining reactions were suggestive of
those of salivary gland tissue to the author. The cells =ay have been
derived from eithe£ ductal or vascular epithelium, but there is no evidence
to substantiate either suggestion [220], .

Signs of . regression of the adenofibretic lesions were not noted
except for the dissppearances of epithelial cells from the centers of the
lesions [219], Liver weights did Tegress to normal after 10 months without
PCB exposure, but the 1ipid sccumulation and the hypcr:rophy of the hepatic
cells remained unchanged. Analysis of adipose tissues from the final group
of rats killed showed that the PCE levels ranged from 924 to 1688 ppm
(maan, 1192 ppm), Liver PCB levels ranged from 17.3 ppm to 26.2 pﬁ;‘fmegn,
22.7 ppm). The PCB concentrations in the sdipose tissue and livers of the
control animals were less than 1.0 ppm. The authors [219] werse unable to
decide whather contamination of Aroclor 1254 with dibenzofuran was
responsible for the observed liver lesions [219].

Kimbrough and Linder [221] reported in 1974 che results of a PCE-
feeding experiment vhich they undertoock to inducp.adcnofibrocie lesions 1in
the ‘livers of BALB/cJ inbred male mice, die, lesions similar to those

previously observed in rata fed Aroclors 1254 and 1260, Two hundred mice,
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5=6 weekq old, were‘ distributed randomly into 4 greups of 50 each. {Tvo
groups were feé a ground diet containing 300 ppm of Areclor 1254, At ;the
end of 6 months, one of thése exposed groups was placed on a PCB-free %iet
while the other exposed group continued on the tast diet for anothe;; 5
months. The other two groups served as controls and were fed the plLin
ground 1§bora:ory diet for the entire 11 months, The average PCB int%kg
was 49.8 mg/kg/day in the mice fed the PCB diet for the entire ll-uoﬁ:h
%

Livers of 45 of the 58 surviving control mice were found to Fe

period.

" normal. The other 13 had foeal round=cell infilcr:ces‘and sometimes sma%l

areas of necrosis and fibrosis. Skin abscesses, usually near the groih,

|
were identified in all 13 control mice with hepatic round-cell infiltrates,

|
These skin lasions were thought to be abscesses of the preputial glands.

In comparison, 10 hepstomas were identified in 9 of the 22 survivors in :ﬁe

group fad tﬁn PCB diet for ll montha, These tumors consisted of well-
|

differentiasted hepatocytes, relatively uniform in size but usually amalle%
’ !

than the surrounding livaer cells. They vere well circumscribed and
: \

surrounded by compraessed hepatic parenchymal cclli or strands of fibrous
\
tissue. In the larger tumors, there were sareas in which the sinuses wor#

dilated and filled with a pink-staining amorphous materisl. No metastases
vere seen ou gross Iinspection of the organs, although no dttailci
scresning, such as serial sectioning of the lungs, was u;dartakan._ Oulyi
one small hepatems, cemposad of well-differentisted hepatocytss, w;si
identified am@ng tha 24 eurvivors fed the PCB diet for only 6 months. The/

authors ({221]) notad that the mouse strain used in this scudy ratalyj

davelops hcpa:nna; upontadcoualy.
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Adenofibrosis was identified in the livers of the mice subjected to
the ll-month PCB diet, .These lesions, according to the authors [221], may
or may not be precursors of malignant lesions. They were seen in geveral

areas of each liver as fibrosis and as glandular formations of proliferated

epithelial cells replacing parenchymal cells, They formed ducts which

produced mucus and wvhich were surrcunded by connective tissue of varying
abundance.

Allen and Abrahamson [216] reported on morphologic and bilochemical
changes in the livers of rats given Aroclors 1248, 1254, and 1260 at 1,000
ppr in their diets for 6 weeks. A control group'val fedfunSupplemen:ed
chow. Each group -conta;ned 24 rats., TFour rats were killed after
1,3,7,14,21, 28, and 42 days of exposure. White blood c:@ls, hemoglobin
(Hb), hematoerit (Het), differential white cell count, total serum
proteins, and -blood urea nitrogen (BUN) were measursd at each interval.
Selected tissues ware prepared for microscopic examination and the livers
wvere homogenized and snalyzed for cytoplasmic protein, DNA, and RNA. Liver

microsomes were examined for aryl hydrocarbon hydroxylase, nitroreductase,

- N-demethylase, and nitrophenylacetate hydroxylase activities, and for

cholestercl contemt.

All of the PCB-dosed rats failed te gain weight, Tha most severe
effocts wera poted with Arocler 1248, §ollound by Afocior; 1254 and 1262,
Allr blood samples shoved increases in Hb and Het, with no changes in the
vhite blood call counts. Neutrophils were increased in the sera of all
treatmant groups. There vers no changes in Eﬁﬂ'dr in total serum protein
lavels. Organ weights in all of the expaerimental rats constituted higher

percentages of total bedy weights than in controls; the livers showad four-
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fold increaseés in weight in all PCB-dosed grouﬁs. The increased li#er
weights were discernible after only 1 day of exposure. Liver hypertroéhy
was attributed to proliferation of SER, development of large concentﬁi;
'artayl of membranes, and increases in lipid droplets within the cytoplufms
of the affected cells. Areclar 1248 was the moat, and 1262 the least,
toxic PCB produét as judged by changes in 1liver histoloegy. Livgr
homogenates contained incressed concentrations of protein aand RNA, aﬁd
decreased concentrations of I?NA. These changes were ssen within 2 weeks
after initiation of feeding Aroclors 1248 and 1254; the protein and nuéleic
acid qoncentra:ionl then either leveled off or decreased after 4-6 weekg.
-Arocler 1262, however, did not induce these effects until 4 weeks afrer the
beginning of feeding; the initial changes ware followed by reversals [2161@
Liver microsomal fractions had 4increased protein and :phospholipid
concentrations. Thase changes occurfcd earliar in the rats fad Arocler
1248 and 1254 than in the Aroclor 1262-fed animals, Microscmal
nitroreductase activity, expressed on the basis of microsomal protein, was
variable in the animals fed Aroclors 1248 and 1254; howaver, all uninalé
fad Aroclqr 1262 had progressive increazses in nitroreductase activity. NT
demethylase activity increased estly in the experimental period An&
increased progressively in all trestment groups as tha exposuraes con:inuedf
Aryl hydrocarbon hydroxylase, glucose-6-phosphatase, and other esterase’
activities increased initially, followed by continuous declinas in nctivi:yi
in the groups fed Aroclors 1248 and 1254. The rats fed Aroclor 1262 had?
similar, but leia marked, changes. When enzyme activitias wera expressed'
aa activity per total liver, all showed marked increasss. After 6 vaeks,

other deganerstive changes in the liver occutred, such as dissolution of !
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the concentric arrays of membranes, vesiculation of tha endeplasmic
reticulum, and accumulation within the cytoplasm of lipid droplets that had
developed during the hypertrophic phase of the intexicatien [216],

Allen et al [222] administered PCBs  (Aroclor 1248) and

. polychlorinated terphenyls (Arocler 5460) to rhesus monkeys. Sixteen male

monkeys were distributed 1into three groups. Group 1 consisted of six
animals and was fgd a basal diat supplemented with 300 ppm of Aroclor 1248,
Group 2 consisted of aix animils fed a basal diét containing 5,000 ppm of
Aroclor 5460, Thcvremaining four monkeys constituted the control group and
wvere fed the atandard coleony diet, Each aaimal had access to 400 g of dist
daily, The physical status of the animals was evaluated daily and
“coﬁpln:e" blood studies were performed biweekly. Approximately 10 g of
liver tissue were removed from each animal during tha 6th week (vi;
laparotomy) and during the 12th week (at necropsy) for biochsmical and
microscopic avaluation. ‘

Anim;ll fad Aroclor 1248 lost an average of 261 of body weight; those
receiving Aroclor 5460 lost an average of 192 of bedy weight. Gross
changes seen in the animals fad Aroclor 1248 facluded loss of hair frem
head, neck, and back, puffy faces, edematous lips, and swollen ayelids with

purulant exudates sround tha eyes. These changes vers seen within 1 month;-

similar, ;ut'ldll sarked changes wvers seen in the animals fad Aroclor 5460
{222]. |
Hematologic changes developed gradually. After 3 wmonths, hemoglobins
had decreased by about 2 g/100 ml, and han;tocritl -had dimintehed from
about 40 to 33X, Totsal white blcod cell counts did not change: howaver,
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there wvas a shift to the left in the differential count. Total 5eru§

proteins decraasad by about 1.5-2 g/100 ml, and there was a gradual shift,

in the albumin/globulin ratio of the serum protein.

in SGOT or BUN. Both experimental éroupa had similar patterns cof chadges'
[222].

At necropsy, both groups of animals showed extensive alopecia,

No changes were seen’

acneiform lesions of the skin, subcutaneous edema, liver hypertrophy with'

fatty infiltration, and gastric mucosal hypertrophy and hyperplasia. Liver
hyper::ophj was attributed mainly to proliferation of the hepatocytic SER.
‘Gastric hypertrophy was characterized by thickened gastric mucosa, numerous

large cystic areas filled with mucin, and hyperplasia. Ulceration was

sesn, as was invasion of the underlying mucosa by glacdular-cype epithelial
calls [222].

The authors ([222] notad that, biochemicsally, the decreases observed

in the DNA concentrations of the livers of both aexperimencal groups

reflactsd tha hypertrophic cells observed microscopically, and the

increases in protein and RNA were said to be compatible with the

proliferatad SER. Lavels of microsomal protein per gram of protein vere

not markedly altered, but decreases in the specific activities q! estarase,
aniline bydrexylase, nitrorsductsse, and glucose~-6~phosphatase became
Apparnnt wvithin 6 wveeks, and pcrsintoﬁ. N=datnethylase activity was
increased at esch examingtion.

The results of a toxicity study conducted on four young male rhasus

monkeys fed Aroclor 1242 st concentrations of 3, 10, 30, or 100 ppm were

reported by Ball ([223], McRulety [94], and in a caununication vritten in
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March 1977 by WP McMulty., All four monkeys on these dieta died within 9
montha, The monkeys had faeigl sﬁelling. red and swollen eyelids,
conversion of all secretory-type cells of the stomach to mucous cells,
growth of mucous glands into the muscular walls of the stomach, multiple
ulcers in the stomach, atrophy of the thymus gland: and either
disappearance of sebacéous giands-or conversion of these glands to keracin
cysts, particularly in the eyelids,

Allen et al [104] and Allea and Norback [224] found gastric
hypertrophy and hyperplasia and focal ulceration of the stomach 1lining in
adult male rhesus monkeys fed single doses of 1.5 6: 3.0 g of Aroclor 1248,

(e) Studies Invelving Individual PCB Isomers

In 1972, Vos and Notenboom-Ram [225] discussed the comparative
toxicities of dermally applied 120-mg doses of 2,2',4,4',5,5'-
hexachlorcbiphenyl and Aroclor 1260, The PCBs, dissolved in iscpropancl,
wera applied 20 times to the clipped and shaved backs of three groups of
four rabbits each, 5 times/week for 4 weeks. The control group received
only isopropanol., The Aroclor 1260 sample was found to be '"free" of
chlorinated dibenzofurans (limit of detection, 1 ppm), ;nd bacause of tha
nature of tha chemical reactions utilizid‘ in the synthesis of
2,2',4,4',5,5'-hexachlorobiphenyl. Dermal applications of these PCBs
resulted 1ﬁ.|;rly macroscopic skin lesions and morbid liver changes similar
to " “hose found by Vos and Beems [208], Thesa liver lesions included
cna;}ilobulnr degensration and liver cell atrophy, focal cytoplasmic
hyaline degeneration of the hapatocytes, enlarged nuclei, loss of glycogen

and proliferation of SER. The authors [225] concluded that, although the
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major acnegenic action'of crude PCB mixtures results from the presence lof

chlorinated dibenzofurans, PCBs have acnegenic actions of their ocwn.

Hansell and Ecobichon [217] described the effects of a series Lf

chemically pure chlorobiphenyls on rat liver morpholegy. Biphenyl and Ea

series of lsomericslly 'pure wmono-, di-, tetra-, thexs-, aﬁd

octachlorobiphenyls of known composition were administered . intraperitonesl

\
(ip) injections in daily doses of 50 mg/kg to groups of seven young zale

: |
Woodlyn strain Wistar rats for 3 consecutive days., The rats were killed 4

|
days after the final injections had bean made and sleaping timas af:e¥

The major microascopic

|
alterations observed were proliferation of tha hepatocytic SER, changes in

phenobarbital administration had been determined,

the rough endeoplammic reticulum, and f{acreased numbers of 1lipid droplets

|
and microbodies. However, in the rats administered isomerically pure hexa-i
|
|

and octachlorobiphenyls, there were additional changes 1in hcpitic

morphology,

including lgrgc numbers of hapatocytes with ecytoplasmic

vacucles and small foci of necrosis invelving five or six cells. Biphcnyl\

l
and 2,2'-dichlorobiphenyl appeared not to inducs extensive proliferation of

the SER, but with the othsr compounde the SER prolifaration appeared to Be‘

i
1
\

related to the degree of chlerination, aspscially to the pressnce of a {
chlorine in the 4 and/or 4' positionms. !
{

Thi,_ilvnstign:orn [217] also injscted groups of seven rats ip with !
daily doses ¢f 100 wg/kg of aeither 4-mono-, &4,4'=di-, or 2,5,2',5'-
tetrachlorobiphenyl for 7 days; all rasts from each group wers killed 24

hours after the last injections. This rogtnnn- caused - re proncuncad

alterations in hepatocytic ultrastructure than those obsc d after the 3-

day experiments. Marked proliferation of SER and d4ncreased numbers of
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microbodies and 1lipid droplets were noted, as were a large number of
necrotic foci, centrilobular necrosis, and proliferation of biliary
ductules. The most severe lesions were seen in the group receiving 4,4'-
dichlorobiphenyl. There was not the increase in hepatic weight and cell
size noted by o:her authors [219,226]. Hans;il and Ecobicﬁon {(217]
observed that this apparent anomaly may have been due to the duration of

PCB administration, only 3-7 days, and to the relatively low dosages.

Allen et al [226], in a series of experiments, studied the toxicity’

of 2,2',5,5"'-tetrachlorobiphenyl in rats and rhesus monkeys. In the first
experiment, S-week-0ld rats were separated into five groups consisting of
five males and five females each. After being fasted Qvernigh:, each of
these groﬁpl was administered by gavage & aingles dose of one of tha
foliﬁwing smounts of the compound dissolved in com oil: 0, 0,5, 1.0, 1.5,
or 2.0 g/kg. Each dose had a total volume of 1 ml. After the dose had
been given, blocod was takan fpr completa blood counts., Eighteen of the 40
PCB-dosed rats died within 3 days. The dead animsls included all those
given 2.0 g/kg, 7 rats from the group:31v0u 1.5 g/kg, and 1 rat from the

1.0 g/kg group. The rats vers cbserved for 21 days after vhich complete

blood counts were parformed and the surviving animals were killed and

nacropcicd; The major pathologic changes cbsarved in the animals that died
vers marked regressions of lymphocytes in the spleen and lymph nodes and of
coréical- thymocytas. With the exception of hemorrhage and atrophy of the
thymus, uhieh vers related to the decrease in the cortical thymocytes, and
enlargement of the liver and kidnsys, all tissue samples waere normal wvhen

comparad vith those frem the nonexposed group.

87 N ,D,&Q‘ 1{8! »

Lpaens

reedan



The gsecond experiment was conducted to determine the effects of
hepatic microsomal enzyme activity on the responses of male Sprague-naéley
rats to 2,2',5,5'-tetrachlorobiphenyl [226]., The rats were separated inco

6 groups of 10 animals each. Group 1 was a positive control given fourl ip

injections of 75 mg/kg of the microsomal enzyme inhibitor, SKF 5254, atiB-
hour intervals. Group 2 was siven four daily sc injections of 75 mg/kg of
phenobarbital, Group 3 was the general control., Groups 4, 5, an&,S
received 1,25 g/kg of the chlorobiphenyl in 1 ml of corm oil by gnotf}c
1n:ubatién; group 5 wvas dosed with the chlorobiphenyl 24 hours after 4 days
with daily sc doses of 75 mg/kg of phanobarbital., Group 6 received %5
mg/kg of SKF 5254 ip 2 hours prior to administration of 2,2',5,5ﬁ-A
tectrachlorobiphenyl, and evary 8 hours thereafter for 24 hours. Within ‘6
days, all the rats in group 5 and 50X in group 4 had died whereas nona had
died in group 5, which was pretreated with phencbarbital. The findingé
that pretreatment with phenobarbital allowed complete survival of rats
after an LD50 dose of th..PCB, vhereas pretreatment with SKF 5254 caused
1002 wmortality, indicated ¢to the 1n§cstigntorl that wmstabolic:
transformation by endoplasmic reticulum enzymes resulted in deterification:
(226]. "
The third experimant was performed to compare the differences betwesn
the respcnses of rats to 2,2',5,5'-tetrachlorobiphenyl and Aroclor 1248 1

[226]. fng;v. male rats vers placed in thrae groupi of four animals each;

group 1 Hll.?id 100 ppm of Aroclor 1248 in its diet, group 2 was given 100

ppm of the 2,2',5,5' {somer in its diet, and groﬁp 3 (control) wae fed the i

staple ground meal diet. After 4 veeks of thess feeding regimena, the rats

vere fasted for 24 hours, killed, and secropsied; blood was also collected
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at this time., There were no detectable differences in general appearance,
food consumption, activity, growth rate, or blood chemistries between the
two experim:uta; groups and the control group. The only significant
difference at autopsy was an increase in liver weight as a percentage of
body weight of the animals fed Aroclor 1248: 4,46 * 0,112, compared with
3.38 £ 0,132 for those fed 2,2',5,5"-tetrachlorcbiphenyl and -3.0 £ 0.12%
for the controla. Proliferation of the endoplasmic reticulum within the
hepatic cells was observed in the Arocler 1248-fed animals. The N-
demethylase activity and the cytochrome P-450 content of the microsomal
fraction of homogenized liver from the Aroclor 1248-fed rats were increased
wvhereas the activity of gniline hydroxylase and glucose-é-phosphatase in
this fraction had decreased. There were increases in the concentrations of
proteih and RNA and a dacrease in the DNA content of tha liver homogenates
from the Aroclor-fed animals, Tha livers of ‘rats fed the iscmer had
similar but less marked changes in concentrations of protein, RNA, and DNA,
The mean concentration of microsomal protein in liver was identical with
that of the controls but was more variable. A significant increase in the
mean activity of N-demethylase was found.

The fourth experiment [226] was patformad to determine the effects of
2,2',5,5'-tecrachlorcbiphenyl on non-human primates. Seven adult male.
rhesus monkeys wvere given 18 mg/kg of the PCB iscmer dissolved io 2,5 ml of
corn oil and«ihr.o controls vere given 2,5 ml of cornm oil, all by gavage

after a 24-hour fast. Complete blood counts had been dome on each animal

"ptior to intubation. Immediately after treatment, the animals were placed

in mectabolism cages and their urine and feces analyzed for 2,2',5,5'-
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tetrachlorobiphenyl by GLC. On the l4th day of the experiment the animals

vere faated for 24 hours, killed, énd necropaied, Tissues were taken kur_

11ght and electron microscopy and GLC. No overt clinical effects were sgen
in the treated monkeys., Over 12X of the PCB was recovered ummodified }in
the feces but only minute amounts were present in the urine. Only éhe
adipose tissue and adrenals had high PCB assays, and 'microacopical#y.
except for a wmoderate proliferation of haepatocytic SER, all tissues wé:e
normal, DNA was slightly decresased in liver homogenates of exposed anima;a
.and hepatic microsomal cytochrome P-450 was increased, |

. I
Torok [227], in 1976, reported a study of pregnancy in NMRI mice

treated wvith 2,2'-dichlorobiphenyl. The mice were soparated into :hr;e
groups, with greup 1 (37 mice) serving as the controlg group 2 (18 micg)
received the PCB in oral dol‘- of 375 mg/kg/day on days 1-3 of gescatica,
and group 3 (37 mice) received 750 mg/kg/day on the same schedule,
Administration of the PCB at efther level resulted in longer intervals from
breeding to parturition: 18.2 days for controls, 19.4 days for nic?
treated with the PCB at 375 ug/kg/day, and 21.8 days in mice treated at 759
mg/kg/day. Thch also vere reductions in the pumbers of dams with litters
and in the mssn litter size. Reductions were greatast in group 3. Thé
authors [227]) concluded that the effects vere due to delayed inplantleioni

(é) Reproductive and Teratogenic Effects of PCB Mixtures ‘

Curley st al [101] atudied the transplacental movement of PCBs 15
rats. Thrao'grbupl of 90=day-old female rats ware paired with male rats of

the ssme age. All vers fed standard laboratory chow by the authors, whoa

designated the day of insemination as day 0. Aroclor 1254 was given in:
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doses of 0, 10, and 50 mg/kg in peanut oil (presumably by oral intubation)

cnce a day ou days 7 through 15 of pregnancy to groups 1, 2, and 3,

-respectively.

On the 20th day after insemination, fetuses were taken by Caesarean
section from three rats of each PCB-exposed group and from two control
rats. The fetuses from each experimental group were dividéd into two lots
and analyzed as duplicate samples for PCBs, Ten rats from each of the
three experimental groups were allowed to deliver spontanecusly. When the
offspring were 5 days old, six mothers from each exposed group and two from
the control group were separated from their litters for several hours and
then returned for 1 hour of nursing. Tha contents (milk) of the pups’
stemachs were analyzed for PCBs, Litters from thrae rata in each
experimental group were allowed to survive until weaning at 21 days of age,
These baby rats then were killed and thair tissues analyzed for PCBs by GLC
with EC detection {101],

The rats subjected to Caesarean section had normal ft:a} complements,
in both size and mumber, and in the rats allowed to deliver spontaneously

there were no significant differsnces in average litter size sidweight

. among the thrse groups. Howsver, the three groups, with 0, 10, or 50-mg/kg

dosss of Arocler 1254, had 0, 1, and 4 stillbirths on the average,
relpccti;nly {101].

Analyses of the tissues of the Caesarean~delivered pups showed
measurable levels of PCB-derived components in tha exposed groups ouly,
The mean PCB concentrations vere <0.12, 0.63 ¢ 0.06, and 1.38 * 0.06 ug/g,
respectively, for groups 1, 2, and 3, Although the PCB dose for group 3

vas five times that of group 2 (50 vs 10 mg/kg Arocler 1254), the average
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amount of PCB-derived  components measured in the fetuses from these twe

groups differed by only two-fold. . The authors suggeﬁted that the PCB

digtribution between the mothers and their fetuses may not have béen

uniform and that a partial (unspecified) barrier may have existed [101].‘

Livers were increased in size and had enlarged hepatocytes in 15 iof

1
1

21, and 15 of 20 ?eanling rats from groups 2 and 3, respectively. Some
rats from group 3 showed vacuclization of the hepitoecytic cytoplasm (10 gf
20), and 5 of 20 exhibited bile duct proliferation., Morphologic changes in
the liver were more proncunced at the higher dose [101], 4

PCB-derived components were detected in litter-pooled milk at mein
concentrations of <0,75, 20,60 = 1,59, and 66;36 t 8,36 ug/g in groups It
2, and 3, respectively, The authors [101] concluded that the morphologi%
changes identified in the livers of exposed Qoanling rats were probablé
'cauaed by PCBs transmitted to the pups in the mi{lk from the dama [101]. i

Raproductive effects of feeding Aroclors 1254 and 1260 to Shcrnaé
strain rats for two ganerations wers reported 5y Linder et al [228] 1;
1974. In preliminary expariments, the two mixtures were fed to groups of!
10 females at 100 and 500 ppm in the diat, Two similar groups served ali
controls. The diets, fad for 67 dsys bafore the firat mating, wcro;
continued through gestation and lactation. Aftar wveaning: of the firnc:

|

litters, the parents continued to be fed tha diats. After baing fed PCB.i
for a total of 186 days, thay vers again mated and the dists fed through i
the second gestation and lactation. Feeding Aroclor 1254 at S00 ppm |
resulted in only 4 first litters baing borm (2 Aiive). vith no survivors to .
veaning., Consequantly, feeding Aroclor 1254 at 500 ppm was discontinued.

With Aroclor 1254 at 100 ppm, there wvas little indication from either the
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first or second mating of .reduced fertility, or increased death in utero or

during the nursing period. Aroclor 1260 fed at 100 ppm for 67 days had no

—t

appafent effect on reproduction, litter size, or survival of the first
licters; however after being fed for 186 days, only 5 second 1litters were

born from 9 mated females, compared to 9 out of 10 in the controls. At 500
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prm, Aroclor 1260 reaulted in more pups dead at birth 1n -first litters,

- "H_'!'
P

raduced gecond littar size, and fewer litters being weaned (3 of 8 firse
littera; 2 of 6 second litters),

Subsequently, Linder et al [228) fed groups of 20 female Sherman rats
Aroclor 1254 at 1, 5, 20, and 100 ppm and Aroclor 1260 at 5, 20, and 100
pp@.  Appropriates control groups with similar numbers of rats were used.
The experimental plan was similar to that described above except that the
?‘ Fl1 generation puéa contiﬁued to be fed the F2 generation diet until they
7 reproduced the F2 generation. The first matings of the Fl generation were
after they ware exposad to PCBs ig utero, in milk, and in the diet for 125-
129 days. The Fl generation rats fed Aroclor 1254 at 20 and 100 ppm were
mated & second time after a total of 274 days of PCB exposure.

Rats exposed to Aroclor 1254 at dietary levels of 20 ppm or more had
fewver pups in their littars than tha controls [228]. There vera also fewer
F2 generation pups than ¢oncrols. Second litters born from rats fed 100
pem of Argeler 1234 had incressed mortality and markedly decreased mating
performance, Distary levels of 5 ppm Aroclor 1254 snd 100 ppm Aroclor 1260
had no effect om reproduction in rats exposed through two generations.
Liver weights vere increased in 2l-day-old Fl male weanlings at 1 ppm of
Aroclor 1254 and in .1th¢r.l¢x of F1 and F2 veanlings at 5 ppm or higher of

both Arcclors 1254 and 1260,
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Villeneuve et al (229), 4o 1971, wrote about fetotoxic effects of
Aroclors 1221 and 1254 in rabbits. Twenty;four mature femsle rabbits were
divided into six groups each comprised of two control and four experimental
does. Experimental animals were given the Aroclors orally at 1.0 and 10
wg/kg/day beginning after mating and contiauing through gestation.z They
wire killed 28 days after mating. Neither Aroclor had s  fetotoxic effect
at either dose level. Liver weights expressed as percentages of body
veight were significantly heavier in tha does fed 10 mg/kg Aroclor 1254
than in controls (4.29 ve 2.79%). Liver weights of the other experimental
does and of all fetuses were not significantly different from controls.

In another experiment reported by Villeneuve et al [239]. 16 mature
female rabbits were separated into four groups  and, after ua:ihg, were
dosed orally ‘w:l:h 0, 12.5, 25, or 50 mg/kg of Aroclor 1254 daily for the
first 28 days of gestation. The 50-mg/kg group had three pregnanciecs.z One
ptignan: fcmal; died on the llth day and contained nine fetuses. A second

ona diad on tha 17th day and contained six resorption sites. The third

female aborted thras dead fetuses on the 28th day. Two rabdits in the 25-

mg/kg group had normal fetusas. A third rabbit aborted her litter om the
28th day and died. The four animals in this group showed an average weight

"loss of 26 g and liver wtl;hﬁl found at autopsy 29 days after macing

avaraged 35.11Z of their body weights. Autopsies vere performed on the
fetuses of the two rabbits which had conceived in the 12.5-mg/kg group; the
(1:-: rabbit had tvo normal fetuses, with six resorption sites, vhile the
i;cond sborted two fetuses on the 27th day and was found on autopsy to
-contain cna partially resorbad and two dead fetuses. Tha two dead fetuses

cbtained on autopsy showed subcutanscus cephalic hemorrhages and had
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asymmetric skulls. Average weight gain of the females during pregnancy was

265 g, and their liver weights averaged 6,037 of their body weights,

Controls gained 654 g during pregnancy, and their livers averaged 2,.662% of
their body weights,

In their third experiment, Villeneuve at a1l [230] gave each animal in
three groups of six female rabbitas 25 mg/kg Areclor 1254 in corn oil
(orally). Contrele received corn oil . alone. A control group and one

exposure group were dosed from day 1 through day 28, and another control

.and an exposure group were dosad from day 7 through day 28. Administration

of Aroclor 1254 at 25 mg/kg/day from day ! through day 28 resulted in
nﬁortiona in two of four rabbits., Their average weight gain was 2?5 B and
liver weights averaged 6.03% of their body waights (controls, 531 g weight
gain; liver weights, 2.65% of bedy weight)., In the -lccond group
administered PCBa, one of four rabbits aborted. Average weight gain was
156 g and the liver weights averaged 4.82% of the body waights,

PCE concentrations in various tissues of aix rabbits and their
fetuses, chooen at random from the above groups, were determined bdy Grant
et al (231]. Conctn:gn:ion; of PCBs wers highar in the livers of the
fetuses than in their mothers: 5.4 vs 2.1 ppm at a dose of 1 mg/kg;: 78.1 vs
69.5 ppm at 12.5 mg/kg; and 375.3 ve 124.2 at 25 mg/kg. In other tissues,
PCB concentrations vers ganerzlly less in tha fatuses than ia the dams.

Allen et al [232] 4n 1974 presentad evidence of possible fetotoxicity
in a short term PCB faeding axperiment with 12 adult female rhasus monkeys.
Thq monkeys ranged in age from 7 to 10 years and had an average weight of
5.6-kg, Each previously had delivered at lesst cne infant and the -

menstrual cycle of each had besn recordad for at lsast 2 years. Six of the
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N monkeys wers fed an unspecified dier containing 25 ppm of A¥oclor 1248 for
2 months. The other six monkeys were controla. After 2 months, the PCB-
exposed animals wers placed on PCB-free diets of commercial monkey chow.

The monkey which had consumed the largest amount of PCBs died on the
128th day of the experiment [232]. At the beginning of the 5th month, e,
3 months after the test animals had been removed from the PCB-containing
diet, the remaining five test monkeys and the gix controls were mated
again. Three PCB-exposed monkeys were thought to have conceived since each
showed the charscteristic post-conceptual bleeding, lack of the subsequent
menstrual period, and an enlarged uterus. Two either aborted or reabsorbed
their fetuses during the 2nd month of pregnancy and the third .monkey
delivered a vell-developed but smaller-than-normal (375 g £ 1 g ve 544 é *
101 g) 1nfa§:. High concentrations of PCBs wers found in the adipose
tissues and adrenals of chis infant with means of 27.7 and 24.4 ug/g,
raspectively, as compared to s range from 0.01 to 0.98 ug/g 1in the other

' infant tissues analyzed. The PCB lavels in the placenca averaged 0.9 ug/g,
Innd 50 ug/g in the mother's adipose tissue. Two additional attempts were
made to bread the nonpregnant feasles during the next 5 mon:hi?‘*Only the
controls becama pregnant and all delivered normal infants. Six of cthe
monkeys wvere fad an unspecified diat céntaining'zs ppm of A;oclor 1248 for
2 mouths. Tha other six monkays were usad as controls. After 2 umonths,
the PC';iliﬂlld animals wers pi;cod on PCB~freaa diats of commercial monkey

-

| In 1976, Barsotti et al {233] and Aqu and Barsotti [234] reported

\ their findings on reproductive dysfunction in famale and male adult rhesus

L{ monkeys fed Aroclor 1248 4in their diets. One test group of female monkeys
. % - N 98027
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;Eceived 2,5 ppm and the other group received 5.0 ppm of Aroclor 1248 {n a
commercial diet, The control group, containing 12 femalea and 6 males, was
fed the commercial diet alome., Females received 200 g,‘ and the males
received 300 g of their respective diets daily. Food left in the feeding
cups at the end of the day was removed and weighed to determine the daily
intake. After the end of the first 6 months, the average PCB intakes were
180 and 364 mg for females fed the 2.5~ and 5.0-ppm diets, respectively
[233],

Some of the exposed femslea began to exhibit the characteristic skin
and blood chemistry signs of PCB intoxication within 2 months., At 6
‘months, all exhibited théae. signs in varying degrees, Menstrual cycles
werg irregular and menstrual bleeding was excessive and prolonged [233],

The concgptioﬁ rates for the control females and for those fed the
2.5-ppm Aroclor diet were 12 of 12 and 8 of 8, respectively, whereas 6 of 8
f;nales fed the 5.0-ppn Aroclor diet conceived [233]. All 12 of the
control group pregnancies resulted in normal births, compared to 5 and 1,
respectively, for the exposed females fed the 2.5~ and 5.0-ppm diets.
Three of the eight fatuses of monkeys fad the 2.5-ppm Aroclor diet were
resorbed shortly® after ;oucep:ion. Profuse uterine hemorrhaging was
ogylrved rather than tha implancation blaeding which usually occurred 17
days after conception, according to the asuthors [233]. The two females
from th--;reup.fcd the 5.0-ppm diet who did not conceive initially ware
bred five timas without success. Of the six fcﬁales of this group that did
becoms pregnant, three aborted at 46, 67, and 107 days of gestation; ona
fetus was resorbed, one wvas stillborn, and one delivered normally. The six

live infants born to PCB-fed mothers had body weights that were less than
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normal for the colony by one to two standard deviations. These infants
began showing signs of‘PCB toxicity (acne, swollen eye lids, increased skin
pigmentation) after nursing their mothers for less than 2 moathe {234]. 1In
samples obtained from thres of their mothers after the infants develcped
the poisoning =igns, the milk contained PCBs at 0.154~0.397 ppm, and ;he
oilk fat from-a fourth mother contained 16.44 ppm. Three’ of the infants
died 44-112 daye after birth.

The effects of Aroclor 1254 on reproductive performance and fetal
1n:egr1:y were evaluated in beagle &ogl and Hormel miniature saswine by FL
Earl et al (writtan communicatisn, 1976). Aroceclor 1254 was adminiscered
orally in capsules as a solution in cora oil to 66‘purchred beagle bitches
ocnce daily after tha lat day of gestation. Ten ditches were given 0.25
mg/kg/day, 16 vere given 1 mg/kg/day, aLd 20 ware given 5 mg/kg/day.
Sixteen untreated bitches served as controls.

The data presented shov that Aroclor 1254 at 5 wmg/kg/day
significantly interfered with reproductive performance and was tcru:ognnic'
in the beagle. When Aroclor 1254 was administered at 0.25 and 1.0
ng/kg/day, no effects on reproduction wers obsarved but the incidence of
patent fontavelles in the offspring of the 1.0~-mg/kg/day group was
increased sharply. Dosags at 5.0 mg/kg/day resulted in 45.5% rasorptions
(b-!&ld increase over the control rate) and an average of only two live
PUps per litter. Patent fontanelles waras present in SOT of the offspring.

Barl and his coworkers fed Aroclor 1254 to Hormsl ministure swise in
doses of 1.0 (4 sows), 10.0 (6 sows), and 30.0 (7 sows) mg/kg/day for 21
days befora breeding and throughout gestation. Tive sows served as
controls. The I1-mg/kg/day dose produced s statistically significant
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percentage of fetal resorptions (23%). Increasing the dose to 10 mg/kg/dav
lowered the fertility rate to 50% (80% in controla) and increasing the dose
to 30 mg/kg/day lowered the fertility rate to 43%. Cleft palate and
syndactyly in three feet were observed in ocne fetus from the group fed 10
mg/kg/day. At this dose level, there was also a significant decraszse in
survivability with only 71% of the offspring alive after 5 days. At the
30-mg/kg/day dose, 14 of the 15 implantations were resorbed and teratogenis
abnormalities were present in 100Z of the observed fetuses, Cleft palates,
syndactyly, and patent fontanelles were the teratogenic effects observed.
The fact that pigs ar; normally born with closed fontanelles increasez the
signficance of the teratogenic findings.

(e) Studies on Mutagenicity and Cytotoxicity

To evaluate the effects of PCBs on the testes of rats, Dikshith et al
[235] administered, by oral intubation, 50 mg/kg/day of Aroclor 1254
dissolved in corn oil to a group of 18 adult male Sprague-Dawley rats for 7
consecutive days. A control group of 18 rats raceived corn oil without
PCBs. Three rats from each group vars killed I, 7, 15, and 30 days after
the last PCB administration, The testas and epididymises were saparated
and  waighed, as vere the livers. Microscopic, histochemical (acid
phosphatase), and cytogenatic examinations were performed. Rats used for
cytogenatic examination wvers injected 1ip with colchicine 2 hours before
baing killed and the chromoecmes in testicular tissues were examined,

No effects on weight or gross appearance of either the testes or

epididymis vere noted, vor was there evidence of atrophy or hypertrophy of

. the testeas. The only structural changes notad in the testes of the exposed

group vas a proliferation of interstitial tissus cells, Thesea cells showed
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an increase 1n acid phosphatase activity, which, according to the authorsg
[235], denoted a change from particulate enzyme localization in testicular

interstitial cells of the controls to & disseminated, diffuse localization

" 4in the testes of the exposed group.,

Cytogenetic analyses showed similar chromosomal configurations in
both the control and the exposed groups. In the PCB-treated rats, some
apparently sporadic abnormal chromosomes were seen in a few of the
metaphase figures; chramosﬁmal abnormalities also included breaks, exchange
figures, chromatin bridges at anaphasa, and chromosome fragments, The
significance of thase findings was unclear to the authors [235].

Green et al {236]‘1ooked for mutagenic effects in the bone marrow and
spermatogonial cells of male Osborne-Mandsl rats fed various doses of PCBg,
Ra;n vere given Aroclor 1242 either in single oral doses of 1,250, 2,500,
or 5,000 mg/kg or in multiple oral doses of 500 mg/kg/day for & days.

Aroclor 1254 was administered orally in daily doses of 75, 150, or 300

| ng/kg for 5 days. The Aroclors ware mixed with cern oil, except the 5,000~

mg/kg dose of Aroclor 1242, which was given undiluted. Controls were fed
uncontaninated corm oil, Tﬁn animals were given Colecimid (a colechicine
derivative) at 4 mg/kg 24 hours aftar PCB dosing was completed and they
vere killed 3 hours later.

Areclor 1242 produced no statistically demonstrable evidence of
chrovosonal damage in bone marrow cells at doses of 1,250 or 2,500 wmg/kg,
or at the 500-ag/kg dose level [236]}. At 5,000 mg/kg, thers appeared to be
an increase in the mumber of chromosomal abn;rnalitias. Rowever, since
most of the changes occurred {n one animal, tha findings were not

considered to ba significant. Arcclor 1254 d1d not produce statistically
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significant numbers of chromosomal abnormalities in bone marrow cells at
any dose level rested. A statistically significant number of  chromosomal
abnormalities was not identified in spermatogonial cells from rats fed
Aroclor 1242, Spermatogonial cells frem rats given Aroclor 1254 were not
examined since the results with the mors acutely toxic Aroclor 1242 were
negative. All observed chromosomal lesions were single chromatids, The
authors [236] did not exclude the p;laibility of point mutations since the
procedures used in this expariment would not h;§e detectad such damage.

| Green et al {237} alsoc investigatsed the possible induction of
dominant lethality in rats given Areclor 1242 or Aroclor 1254 by oral
intubation. Except for the ©positive controls, results showed
Qaneproducible positive effects that were not related to dose or stage
.snnsicivity. The authors concludedythlc the two Aroclors did mot appear to
be mutagenic.

Wyndham et a8l [116] performed the "Amas" bacterial test for
mutagenicity on a variety of PCB-.T using Salmonella typhimurium mutanc
strain TAl538, A cauparilon. vas mnade of the mutagenic potentials of
Arocler 1254, 2,2',5,5'-tetrachlorobiphenyl, Aroclor 1268, Aroclor 1221,
and é-chlorobiphouyi. The results showed claarly that as the dagree of
chlorination [decreased, ths mutagenic potential increased. A céucca:rltion
of 100 ug of 4-chlorobiphenyl in the test medium gave over 2,000 revertant
colonies/plage. The ior. highly chlorinated biphcnflo shoved very 1little
activity as mutagens,

Hoopingarner et al [238] studied the toxicities of various Aroclors

at 50 ppo in the cultufe medium of Chinese hamster cells, and found

increasing toxicity (measursd by cell population survival) with decrsasing
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chlorination. Aroccler 1016 appeared to be disproporticnately cytotoxic, con
the basis of its chlorine content, suggesting to the authors that this
product contained certain toxice componhntl in higher proportions than
either ° Aroclor 1232 or Arocclor 1242, which it resembled
chromatographically, Aroclor 1254 at 100 ppm showad no apparent effect on
the chromosomal 1ntcgriéy of human lymphocytes in vitro. -

Popper et al {239] studied the effect of hepatic microsomal
biotransformation systsms from control mice and from mice trested with PCBs
on the mutagenic potentials of tha primary carcinogen N-methyl-N'-nitro-N-
nitresoguanidine (MNNG), and the secondary carcinogen dimethylnitrosamine

(oM Hepatic microsomes vere isolated from male Swiss-Webster mice that

. had been given 500 mg/kg of Aroclor 1254 4 days carlier, and from untreated

control wmice., The mnutagenicities of MNNG and DMN were assayed by a
bacterial auxotroph reversion tast using Bacillus subtilis.

Miczosomes praparsd from the livers of the PCB-treated mice had 2-3
times as mﬁch cytochrome P=450 activity as the controls [239], DMN added

directly to the cultures vas not mutagenic at concantrations as high as 300

‘oM, However DMN wvas convertsd to a nutagen vhen exposed to such microsomes

in the presence of an RADPH-generating system, When MNNG was incubated
with 1solated aicrosomes, its mutagenic a?:ivity vas reduced. The authors
concluded that isolated hepatic micrescmes can modify the biologic
activitiesg of luca.cil and that the hepatic microsemal biotransformation
systen could play a key role in chemical mutagenesis.

(£) Studies on Tumorigenesis |

Kimbrough et al [218] distributed 400, 21- to 26-day-old weanling,

Sherman strain, "COBS" female rats randemly into two equal-size groups.
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Half of the rats were ged'a plain commercial laboratory chow. The other
200 were fed laboratory chow containing 100 ppm of Arocler 1260, The dosed
group of rats was fed the PCB diet until 6 weeks before they were killed at
the age of 23 months. Autopsies were performed on these rats . as well as
thoa;‘tha: died before the exposures ended.

Microscopic examination was completed on 184 dosed animals and 173
contzols. From a few to multiple elevated tan nodules were found on the
liver surfaces of 170 PCB-fed rats. The nodules varied frem 0.1 to several
cn in diameter. Only one such abnormality was found in the contréls. of
the tumors, 26 of these -in expou;d animals and the 1 from the control

animal were hepatocarcinomic; the other 144 experimental animals had

“hepatocellular nodules that were described as characteristic of neoplastic

nodules or synomously, hyperplastic nodules. The authors [21B] said
"neoplastic nodules are part of the spectrum of ‘response to

hepatocarcinogens and must be included in the evaluation of tumorigenesis."”

 Tumors identified and analyzed from other organs had no unusual features;

no apparent diffarences in incidence wvare observed batween the experimental

end contrel groups ([218). i SR

~

Evidence of PCB-induced hepatccarcinomas was reportod by a group of
Japanese investigators in 1972 [240] and in 1973 [241]. Nine groups of 12
mals dd mice were fed a commercial stock diet supplemanted with 100, 250,
ot SOO-p!q.o! Kanechlors 300, 400, or 500, A control group of eight mice
vas fed the stock dist. All mice vere given vater ad libitum. After 32

veeks, the animals were statved for 18 hours, killed, and examined °

- macroscopically for tumors. .Seven of the 12 mice fad Kanechlor 500 at 500

Pro developed hyperplastic liver nodules and five had well-developed
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hepatocellular carcinqmaa. None of the mice fed Kanechlor 500 at lower
concentr&:iona or Kanechler 400 or 300 at any concentration developed
hepatocarcinomas,

In 1973, Kimura and Baba [242] described neoplastic changes in the
livers of rats exposed to Kanechlor 400, Thirty ‘lo-wuek-old rats were
separated into an experimental group of 10 males agd 10 females and a

control group of 5 males and 5 females. The experimeatal group was fed a

diet supplemented with olive o1l containing various concentraticns of

Kanechlor 400. The control group received an olive oil-supplemented diet,
The diet of the experimental group of rats contained 38.5 ppm of Kanechlor
400 for the first 4 weeks, followed by 77 ppm for 8 weeks, 154 ppm for 3
veeks, 308 ppm - for 3 waeks, and 616 ppm for 8 weeks. Body weights ware
checked waekly and showed rapid decreases during the 616‘-ppnk feading

period; for this reason tha Kanechlor 400 content of the diet was reduced

to 462 ppm for the next 32 weeks. The total feeding period for the

experimental and control animals wae about 58 weeks (400 days).

All rats that ingested total dosea of more than 700 mg of Kanaechlor
400 developaed hypertrophy of the liver [242]., Pala brown nodules were
presant on the paristal sand cut surfaces of the livers of famale rats that
had ingested more tham 1,200 mg of PCBs., Howevar, none of the male rats
had such hepatic nodules, despitas hlving ingssted aqual or greatar amounts
of Kanachlor 400, On microscopic examination, the livers of females rats
vare obllivnd to have fatty degeneration and multiple adenomatous nodules
that appeared to be benign neoplastic lesions.  Males did not develop such
necplastic lesions; howevar, their livers did exhibit fatty degeneration.

Lung sbacessses, pusumoniaz, splenic atrophy, and intracraniasl abacesses were
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found frequently in the experimenral group. The authors [242] thought that
resistance to infectioé.waa lowered in the rats fed Kanechlor 400,

A formal rulemakiné hearing was convened August 20, 1976 by the US
Environmental Protection Agency on its propesed toxic pollutant wacer

effluent standards for PCBs (Federal Register 42:6532-55, February 2,

1977). Part of the teatimony concerned comparative studies in which groups
of 100 male and female Cﬁatles River r;ta wvere fed 1, 10, and 100 ppm of
Aroclors 1242, 1254, or 1260 for 24 months, The survival of the rats was
poor .and the experiment was said to have been inconsistently reported. A
reevaluation of the pathology alides revealed the occurrence of liver
tumors (hepatomas and cholangiohepatcmas) in the rats fed any one of the
three Arocler products. The incidence of liver tumors in the rats dosed at
100 ppm was 3/20 for Aruclor 1242, 6/27 for Aroclor 1254, and 7/27 for
Aroclor 1260, compared with 0/20 for the controls. In addizion to the
tumors there was a high frequency of nodular hypefplnaia. The incidence of
nodular hyperplasia at 100 ppm was 8/20 for Arcelor 1242, 13/27 for Aroclor
1254, and 7/27 for Aroclor 1260, compared with 1/23 for the controls.
Nodular hyperplasis in the rats dosed at 10 ppm occurred im 2/10 for
Aroclor 1242, 3/26 for Aroclor 1254, and 9/23 for Arcclor 1260, amd 1/23
for the controls, The incidenca of tumors of the pituitary gland also was

elavated ian aach treated group.

Corrslation of PExposurs and Effect

(a) Abgorption, Matsbolism, Excretion, and Body Burdens
It has been demonstratsd in experimental animals that PCBs can be

absorbed into the blood from inhaled air [97] and from the digestive tract
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[50,51,95,96]. Qualitatively, the effects in experimental animals from

abgorption by either route were similar (98,99,202-206]. When PCBs were

applied te¢ the skin, certain effects, such as those on the liver, were
similar to those obtained when PCBg were ingested or inhaled ({205-208].
Thus, it appears that PCBs were also absorbed by this route.

In experimental animals, iolt PCB isomers were metabolized in varying
degrees to more polqt compounds such as hydroxylated derivatives
[41,48,49,51-56,58-81,85,87). The more highly chlorinated isomers were
metabolized slowly and accumulate in the tissues (41,50,51,55,61-64,66,82~
84,96,103,107-110]. The hydroxylated derivatives were excreted in the
bile, urine, and milk (41,48,50-56,58-61,63-66,69,71-80,85]. Unmetabolized
compounds wers excreted in feces, milk, and hair [41-44,50,51,53-56,100-
102), and traces Qatl found in urine [42.51-55;57-62,103-105];

Ia man, tha matabolism of PCBs has not baen studied. However,
finding that PC3 1:0:.;3 that are difficult to matabolize Dbecome
concentratad in rasidusl PCBs of tissues from the genaral fopuiation, from
perscns who have 1hgec:¢d PCBa, and from thoss with occupaéionsl exposure
suggests that man metabolizes, eliminates, and storss the compounds in ways
similar to those of animals (7,36,136,168,171-175]. Determinations of PC3s
or their maetabolitss in urine or feces of humans have not been reported.
PCBe have been found in human hair [102,142]. Excretion in human milk of
PCBs with compositions similar te those in blood, has been reported in
sassociation with general eavironmsntal exposures and following ingestion
and occupstional exposures [(143,144,168,192). Thase findings of PCBs in
human hair and milk also suggest metabolism and excretion similar to those

of animals.
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Becguse PCBg are .widespread in the eavironment, detectable
concentrations have been found in tisayes and body fluids of a .subatan:ial
portion of tha US population [36,102,134,135,137,140,144]. Detectable
concentrationa have been found in up to 62% of blood serum samples, with
concentrations ranging up to 30 ppb [137]. In emaciated patients, blood
PCB concentrations as high as 100 ﬁpb have been found [140]. PCB
concén:rations in about three-fourths of adipose tissue samples from the
general population were <1 ppm, aﬁd the remainder were mostly in the range
of 1-2 ppm [36,136). Usuaily the PCB isomers found in blooed and adipose
tissue have been penta-, hexa-, and heptachlorobiphenyls (7,135,136), and a
high correlation was found between the concentrations in thess two tissues
{141)s PCB isomers in cord blood were qualitatively identical to those 1in
maternal blood [158]. PCB isomers excreted in human milk were similar or
identical to those in blood [168], and the coacentrations in 'ﬂilg wvere

positively correlated with adipose tissua concencrations [143]. In human

milk samples from the general US population, PCB concentrations up to 13

ppm  (fac basis) have been reported (EP Savage, written comsunication,
Fcbrulfy 1977).

These concentrations of PCBs in bdlood, adipose tinsue, and milk of
the general US population arise from dietary intakes aestimatsd to be of the
order of 10-20 ug/day (46] and from inhalation of air that may contain up
to 100 ng/ca m [26,38].

(b)  Irritation Effects and Chloracne

Tha first reporcs of adverse effacts of PCBs on workers included
chloracne [120,123,130], digestive disturbances [123], irritation of mucous

nachranes (120,123,130], and impotencs (123]. The exposurss asscciated
vt B
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with cthese effects were not well-defined either qualitatively or
quantitatively, When PCBs were first being manufactured, (in moatly cpen
systems) the exposures were to benzene and unidentified iIntermedistes in
addition to PCBs (120], Jomes and Alden [120) and Schwartz [123] did not
report exposure conceatrations in their studies, However, Drinker et 2zl
[125} 4iadi{cated that average concentrations of PCBe ranged from about 0.5
to 1.5 mg/cu m in 30 factories, which msy have imcluded the factories
studied by Schwartz {123]. On the basis of these reports [120,123,125], it
would appear that chloracne and some other systemic effects occurred with
early fCB preparations when their average concentrations in workroom air
vere belov 1.5 mg/ecu m. Elking [130] found that airborme PCB
concentrations approaching 10 mg/cu = in capaci:or-inpregnating operations
in Massachusetts were "unbearably" irritating to the workers, but there
vere no apparent toxic effects with conc’ntracim that averaged up to 5.8
n/cu. m. Elkins [130] did not duet.:lbc the processes or the PCBs used.
Puccinelli [186] found that vhen capacitors were filled with Aroclor
1254 heated to 70-80 C, PC concentratiocns of about 5-7 mg/cu m resulted.
The workers studied by Puccinelli [186] developed chlorache-after 4-8
ponths of exposure. Ia studying siailar processes, Hofmann and Meneghini
(187] foumd that chloracne devaloped aftar 2.5-4 months of exposure., These
investigators [187] also described the devalopment of areas of brown skin
on the foreheads of vorkers. They did not deacribe the PCBs used or the
exposure concentraticns, Reports of the development of chloracne in
Americans, vwho worked in operations which used heated PCBs, appeared in
1964 and 1969 [188,189]. 1In one of the processes [188], an Aroclor with a
chlorine comtent of 65 and containing both PCBs and polychlorinated

108 N 08039

<

e

el



e

terphenyls was used; the PCB used in the other oprocess ([189] was not
described, but extensive skin exposure from wearing PCB-soiled ;lothing and
from immersion of unprotected hands into the PCB mixture was deacribed.

A case of chloracne that developed in gn Australiam worker after
exposure to Aroclor 1242 at concentrations of 1-2 mg/cu m was rTeported by
Ouw et al [196]. The PCB preparation was hested during a capacitor-filling
process. Complaints of process workers included irritation of the face,
eyes, and skin. Eczematous rashes were also found on their hands and legs,

In the reports of chloracne development ia cccupations invelving PCBs
fwhere environmental concentrations of PCBs were measured) [125,130,186-
189,196], the sampling and analytical methods did not distinguish between
vapor and particulate forms of the PCBe, However, a common factor in many
of these reports [186-189,196] was the use of heat in the process which
would tend to generate PCB vapors.

In their satudy of capacitor and PCB manufacturing plants in Japan,
Hasegawa et al {191] found that concentrations of PCB vapors (or particles
<0,1 im in diameter} exceaded the conceantrations of PCBs in particles >0.1l
im in diameter. The compositions of PCBs in the particulate were similar
to those in the PCB preparations in usa, but the less highly chlorinated
compounds wers éoucen:tatcd in the vapors. In this study, where PCB vapors
ranged from 0.026 to 0.965 mg/ecu m and PCBs in the larger airborne
particulates ranged from 0.19 to 0.650 mg/cu m (maximum total PCBs of 1.6
mg/cu m), dermal ailments included a brown chromodermatosis of the hands
and chloracne. The workers had been exposed to PCBe frem <1 to 20 yaars.

Meigs et ol (190] describdad a process in which chloracna developed

whers the exposures had to have been to PCB vapors. The PCB which was used
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as a heat-éxchange madium was not described, but PCB concentrations were
reported to be about 0.1 mg/cu m in the workroom air where the workers were
exposed. Under these conditions, chloracne developed after & minimum of 5
months of exposure.

Chloéacgo has also been studied in connection with determinations of

’

PCE concentrations im blood. Hara et al (192,193] found ~whole blood FPCB

concentrations of 7 to 300 ppb in Japanesa workera engaged in capacitor

f1lling. _Abou: 40% of these workers had chloracne and 132 had irritation
of the skin., Kitamra et al -[194] found PCBs at 320-820 ppd in blood
saoples from Japanese workers engaged in cap;citor manufacture. Skin
ailments, inecluding chloracne, were found' in 10 of 13 workars sctudied.
Inque et al (195] found chloracne in a man exposed to PCBe in a silk-
glosaing factory whe had a concentration of about 200 ppdb of PCBs iz his
blood, but they [195] found what wera described as relatively wmild skin
abnoramalities in 28 othar workars engaged in similar processes who had
blood PCB concentrations mostly under 100 ppb (2 had concsntrations >100
ppd). Ouw et al (196) concludad from their study of capaﬁitor workers that
no advarse effacts ware found in vorksrs with blood rén concentrations <200
ppd.

Studies of PCB-exposed workers where chloracna has not been found

" include these of Levy et al [157], Karppanen and Zolho (198}, and Bumgarner

et al ([199]. 1In the study by Karppanen and Kolho {198}, workers who had
besn exposed to PCBs for 4 years ic a capacitor-impregnating operation had
PCB concentrations of 74~1,000 ppb in samples of their blood. The
eavironmencal exposure concentrations of PCBs were reported to maeet

“{nternationally accaptad standards." Other factors of the work situation,
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such as the skin protection used, were not reported. In the study by Levy
et al (197}, workers who had been exposed to PCBa for 2,5-18 years had
concentrations of PCBs in sampleg of Fhei:;blood ranging from 36 to 286
ppb. PCB exposure concentrations at the cime.of the study were 0.,013-0,264
mg/cu m. Although some of the workers complained of throat or eye
irritacion, and scme. skin rashes were found, no cases of chloracne were
seen. From the description of the work situatiom, it {s unlikely that skin
exposure to liquid or solid PCEs was an important factor in the total
e:pPuute of these workers. In their study of refuse workera, Bumgarner et
al [199] found blood PCEB concentrations to be 4-14 ppb, One pecssible
source of exposure of these workers was airborns 1ncinera£or effluents, and
it is unlikely that additional exposure from skin contact occurred.

Although skin exposurs was unlikely in these two reports [197,199)
vhere chloracne vas not found, skin exposurs ia not necessary for chloracne
to develop. Chloracna has been observed in Juﬁsncla people estimated to
have ingested total PCB doses of 0.3-4 g [146,164=167], and chloracne-like
lesions have been produced in experimental rhesus monkeys fed PCBs at 3 ppm
in their diets [222].

Thus, although eliminating axposure of the skin throush=engiﬁecr1ng
controls and uaing appropriate protective clothing and work practices Hill.
reduce tha total absorpticn of PCBs, these practices will not necessarily
elimingte cﬁiaraeno.' The daca indicate that chloracne may oceur with
exposures to PCB vapor concentrations as low as 0.1 mg/cu m for several

months, and with PCB concentrations in the bloed of about 200 ppb.
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() Effects Referable to the Liver

Some clinical and autopsy findings ian A Yusho, the digease that
occurred after ingestion of PCB-contaminated rice oil by humans, were
indicative of liver injury [155-158,179-~181]. Thesea findings included
changes in liver cell anatomy cousidered consisten: with microsomal enzyme
stimulation and inereased SAPY activity. Effects that persisted for several
years included decreased concentrationa-of iron and bdilirubin in the serum
{155,179] and increased serum concentrations of triglycerides. The latter
were found to increase with residual conngn:rations of PCBs in the serum
{180].

The maximum amounts of PCBs consumed by individuals manifesting these:
effects wvere estimated to have been of the order of 3-4 g total intake over
several monthas [165]. For two Yusho patients a daily PCR consumption of 67
kg/kg for 3 months was estimated [167]. The maximum intake would have been
of the order of 50 ppm in the diet or 0.5-1 mg/kg/day. For comparative
purposes, iblorption of PCBs from inhalation during maximum occupaticnal
exposures that have bean reported (10 mg/cu m) probably did not exceed 0.15
ng/kg/day.

The exteant to which PCE consumption was responsible for the effects
on the liver is not known since the contaminated oil also contained PCDFs
{20,160) d4n quantities that could have vralultcd in & zmaximum PCDF
counsumption of 20-50 mg. Autopsy findings 1-3 years after the poisonings
indicated unufually high concentrations of PC?F: (0.3=-2.5 ug/g) relative to
PCBs (3.5-5.6 u#lg) in liver fat [160].

Although most animal feeding experinents have been conducted with

‘dietary levels of PCBs that are much higher than those ingested by Yusho
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patients, others have been conducted with dietary PCB levels that seem to

confirm the Yusho findings. Experiments have been reported with various

commercial PCB mixtures (Aroclors 1242, 1254, 1260, and Clophen A60) added
to the diet at 1-10 ppm [101,209-212,215,228,233], These experiments
demonstrated increased li;ér weights at all concentrations, dose dependent
stimulation of microsomal enzyme activities, detectable . proliferation of
the SER at concentrations of 10-100 ppm, and other microscopic changes
including enlarged hepatocytes, hepatocytic vacuolizatiom, and, with
prolonged exposures, development of adenofibrosis.

At high PCB concentrations (0l.5 mg/cu m), inhala;ion experiments
with animals have demonszrated increaa?d liver weights [98,99,202,203],
ﬁicroscopic changes similar to those seen from PCB ingestion were found in
livers of rats after inhalation of Arcclor 1254 at 1.5 mg/eu = or more
[203], and from other commercial preparations (Decachlorodiphenyl and
Solvol) at much higher concentratiocns (>4 mg/cu m) [99,202],

These data from the Yusho poisonings and from snimal expariments
indicate that hepatic effects sesn in human are similar to thosa seen in
animals., They all; indicate that scme commercial preparations may be less
severs liver poiscns than others, but the dats ars not definitive in chis

regard. The ingestion experiments demonstrated increased liver weights

from feeding PCBs at 1 ppm, and increasing evidence of liver injury as

4

3

dietary PQ levels vere incressed. A diatary lavel of 1 ppm may be
L1

considered Toughly equivalent to s daily intake of the order of 0,01-0,02

mg/kg, which would be scmavhat similar to the intake from inhaling PCBs at

1 mg/cu o,
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Saveral reports of occupational exposures to PCBs have involved the

liver in various ways (123,125,127,186,190,191,197,198,200].

In the earliest reports of PCB toxicity [123.135.127]. the PCBs were

mixed with chlorinated naphthalenes. The mixﬁures caused many cases cf‘

chloracne and, in some cases, jaundice. Liver cirrhosis with superimposed

yellow atrophy was found in at least ome fatality [125]. Similar findings
have ﬁot been reported where exposures were to only PCBs in the abaence of
chlorinated naphthalanes.

Mention of nausea and digestive disturbances in some reports
1123,197] may have indicated liver injury. Ia the atudx by Schwartz [123],

naither liver function test f£findings nor exposure concentrations ware

reported. In the Lavy et al report [197], liver function tests (SAP, SGOT,

SGPT, total bilirubin) parformed at the time of the study did not indicace

current liver injury. The workers had been exposed to unidentified PCBs at

. 0.013-0.264 wmg/cu m, and blood PCB concentrations were 36-286 ppb. Even

though thera were no findings of curreant liver injury, these investigators'
[197] examination of past wmedical racords showed occasional findings
indicative of slight liver injury (elevatsd serum enzymes, triglycerides,
and uric acid). A report of s worker who vas resoved from further exposure
aftar c:poficacin; nsuses on axposurs to an askarel containing Areclor 1254
vas 0ot accompanied by liver function test results or exposure
concentration data (In the Matter of General Elsctric Company, File No.
2833, New York State Dapartment of Eavironmantal Conservation, 1973),

More conclusive studies of liver function wara raported by Meigs et

al [190], Hasegawa et al [191), Hars et al [192,193], and Ouw et al [196].

TR

0f the vorkers exposed to vapors of an undefined PCB at 0.! mg/cu m in the
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study by Meigs et gl {190],. liver function teats were performed on seven,
Findings 1in six of the workers wera normal and, in the other one, cephalin
flocculation and thymol turbidity tests were on the borderline of
abnormﬁli:y. Hasegawa et al ([191] found scme changes in liver function
tests (increased SGOT, SGPT, and SAP, and decreased serum cholinesterase
and lipids) of 99 workers exposed ' to Kanechlors but the investigators
conaidered that énly the decreased serum 1lipids were significgnt. PCB
exposure concentrations at the time of the study were 0.045-1.6 mg/cu m.
The workers ha@ exposure hiatories of <l to 20 years. PCB concentrations
in blood samples of the workers averaged 370 ppb.

Hara eﬁ al [192] adid no£ find evidence of a correlation of serum
triglyceride concentrations with bleod PCB concentrations during the firs:
year after the 'work with PCBs was discontinued, However, when the same
vorkers ﬁtre studied 2 years after stopping work u;th PCBs, the proportion
of workers with elavated sarum triglycerides increased as ¥csidu31 dlood
PCB levels increased [193). The affect was particularly proeminent in
workers with residual blood PCB concentrations >50 ppb, In a study of 34
workera exposed to Arolor 1242 1n capacitor manufacture, Ouw et al [196)
found individual abnormalities in SGPT, SAP, and gerum bilirubin, but
average values for the group were normal. Bromsulphalein retention tests
vere elevaged in four workers., Ouw et al [196] considered that there were
o adverse jilpoincl 12 wvorkers with blood PCB concentrations below 200
ppb. The PCB exposure concentrations wera 0,.32-1.44 mg/cu m,

No evidence of impaired 1liver function was found in other studies
[i86,196,195,198]’uhor. PCB exposures vere reported as: Aroclor 1254 at 5-7
og/eu m for 2-4 years [186}: Kanachlora at >0.25 og/cu m [195); and
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unidentified PCBs at <! mg/cu m for 4 years [198].
Evidence relating to impaired liver function from occupaticnal
exposures to PCBs ig generally consistent with findings in Yusho patients

and in animal studies that indicated some effects could be expected from

PCB intakes equivalent to PCB inhalation at about 1 mg/cu m. The

cccupational exposure studies ahow occasional evidence of liver injury in
workers exposed at concentrations of 0.013-0.264 mg/ew m (197], 0.1 mg/cu =
[190], 0.045-1,6 mg/eum [191), and 0,32-1,44 mg/cu m [196]., Whether the
observed effects cccurred with exposures at the lower end of all these
ranges 1is not knowm.

The occupational exposure studies also showed delayed recovery of
normal gserum triglycerides after exposures to PCBs stopped (193], The
elevated sarum triglycerides were relatad to the higher residual bleod PCB
concentrations, and these in turn were related to the years of exposure,
Residual PCBs hgve repeatedly been shown to be the more highly chlorinated
{isomers and those metabolized with greater difficulty
[7,36,51,83,103,110,135,136].

Summaries of effects of PCBs on humans and animals are presented in

Tables III-9 and III-10, respectively,

Carcinogenci Mutagenicity, Teratogenicity, and Effects on Reproduction
(a) Carcinogenicity _
Thers 'is extensive evidence for formstion of arene oxide
1n:nrntéiatnl during the metabolism of PCBs by several species including
rhesus wockeys (51,68,69,74,75,81,115,116,118]. Arene oxide formation was

also proposed as a plausible intarmediate in the metabolism of the slowly
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metabolized 2,2',4,4',5,5'-hexachlorobiphenyl [70,79]. Binding PCB
metabolites to nuclear components of liver cells has been demonstrated on
administration of PCBs to monkeys [51], and to rats {81], and by in vitro
‘experiments [51,82,86,116,115]. This information is sufficient to arouse
suspicions that PCBe could have carcinogenic potential in humans,.

Hepatomas were produced in 170 of 184 examined female rats fed
Aroclor 1260 at 100 ppm frem 3-4 toc 23 mouths of age {218], aﬁd in 9 of 22
BALB/cj male‘ mice fed Aroclor 1254 at 300 ppm for ‘11 months [221]. The

tumors found in the rats 1nc1ﬁded 26 hepatocarcincmas and 144 neoplastic

* nodules, Only one liver tumor, 2 hepatocarcinoma, was found in 173 control

Tats.

_In another report (Federal Ragister 42:5532-55, February 2, 1977),
dose-related iﬁcidhacbl of liver tumors were raported in rats fed Aro;ioré
1242, 1254, or 12§0 at !, 10, and 100 ppm in the diet for 24 months. No
liver tumors were reported in rats fed the diéts containing PCBs at 1 ppm.
Only one tumor, a hyperplastic nodule (neoplastic nodule), was found in 23
controls. Neoplastic nodules were found in the livers of rats fad the diet
containing 10 ppm of PCBs (2/10, 3/26, and 9/23 for Areeclor 1242, 1254, and
1260, rclpecéivoly). Higher tumor incidences ware found wharn diets

containing PCBs at 100 ppa wers fed (11/20, 19/27, and 14/27 for Aroclors

1242, 1234, smd 1260, respectively) and the tumors included hepatomas and

cholmsiohcggtms (3, 6, and 7 for Arcclors 1242, 1254 and 1260,

respactively). Ia this experiment the incidenca of pituitary tumors wvas
high in PCB-fad rats.

In a study sponsored by the National Cancer Iastitute, Aroclor 1254

wvas fed to groups of 24 rats at 25, SO, and 100 ppm in the diet. No liver
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tumors wers found in the controls, in the experimental females at any dose
level, or in experimental males fed PCBa at 25 ppum, However,
hepatocellular carcinomas were found in a male‘;at fed Aroclor 1254 at 50
ppm and in two males fed the PCB at 100 ppm. The data alsc indicated that
the iﬂﬁidenca of laukemias 1in males was dose-related (3/24 in controls;
8/24 1in rats fed 100 ppm). .

Kanechloras have also bean found to produce liver tumors when fed to
mice and rats [240,241,242], Of 12 mice fed Kanechlor 500 at 500 ppm for
32 weeks, 7 developad neoplastic liver nodules and 5 had well-developed
hepstocellular carcincmas {240,241], In this experimeat which had enly 12
mice/group and continued for only 32 weeks, liver tumors were not found
with Kanechlors 300 gnd 400 or with lowar dose laevals of Kanechlor 500,
However in anothar experimeant [242), Kanechlor 400 fad to 10 male and 10
female rats for 58 weeks did produce liver tumors in the females, In this
axperiment the amounts fed (38-616 ppm) varied from time to tima, but were
in the 308-616 ppm range for tha last 43 weeks,

Thesa findings from animal studies indicated to NIOSH that PCBs have
potential carcinogenic ac:ivi:y in humans. They dindicate, dMe do not
conclusively demonstrate, with the dietary 1levels used, that the less
highly| chlorinated mixtures (Arcclor 1242 and Kanechlors 300 and 400) have
less carcinogenic potential than the mora highly chlorinated mixtures
(Aroclors 1234 and 1260 and Kanechlor 500). However, all PCB mnixtures
adequataly tastad in rats and mice hava shown carcinogenic activity. The
intakea of PCBe at the lowest distary level that has produced tumors in
rats (10 ppm) would be scmewhat ceaparable to intakes from occupaticnal

axposures at 5-10 mg/cu ». However PCBs are slovly eliminsted . from the
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body and the higher chlorinated compounds may accumulate in the body for
yeara. Thua animal experiments that are limited to 2 years by the 1life
span of the animals may not be informative relative to workers exposed for
up to 45 years,

In humans, there are no adequate studies o confirm or deny
carcinogenicity although prelimirary data suggest that among Yusho
patients, deaths due to cancers exceed expectations [160,161] and
preliminary atudies of two occupationally expéaod groups in the US indicace
that the occurrence of certain cancers may be excassive (HA Sinclaire,
written communication, June 1976; ‘G Roush, written communication, September
1976), Hovever, the two reports ars not consistent as to the types of
cancers found to occcur more frequantly than expected.

(v) Mutagenicity

Saveral PCBs and PCB mixtures, including the 4- end the 2,2',5,5'-
isomers and Aroclors 1221, 1254, and 1260, were subjected to the "Amea"
test for mutagenicity ([116). Although &-chlorobiphesyl had muzagenic
activity in this teat, the more highly chlorinated PCBe showed very little
activity., Aroclor 1234 did not cause significant chromosomal changes in
the testes of rats aftar it was adﬁinis:ttod for 7 days at S50 ng/kg/day
(235]. In another experiment {236], neither Aroclor 1254 administered at
300 ng/kg/day for 5 days nor Aroclor 1242 administered at 500 mg/kg/day for

4 days paéiu:ld chromoscmal sberrations in spermatagonial or bone marrow

cells of rats. These =mixtures alsc did not produce any evidence of

dominant lethal wmutations in rats [237), Although PCEs have little
mutagenic potential, they may alter the mutagenicity and carcinogenicity of

othar compounds by stimylating microscmal ensyme activitiss [239].
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(c) Teratogenicity

PCBs have been found in embryonic and fatal tissues of humans
[139,168] and experimental animals [101] after introduction of PCBs into
the maternal body, demonstrating that the potential for direct teratogenic
effects exists. Seversl experiments have been conducted with racs
{101,228], rabbits [229], monkeys [232], and dogs and pigs (FL Earl et al,
written communication, 1976) that are relevent to a discussion of PCB
teratogenicity. In some of these experiments, the PCBa were administered
by gavage and doses were reported in mg/kg; in other experiments, the ' PCBa
were reported as ppm fed in the diet, For purposes of relative comparison,
50 ppm in the diet can be equated to 1 mg/kg/day. This 1s the order of
magnitude of the maximom rate of PCB intake by Yusho patients, Animal
experiments have used PCBs in dietary-equivalent amounts of 1-2,500 ppm,
In most experiments with PCBs administered in amounts equivalent to dietary
lcvol; of 100 ppm or more, fetotoxicity (resorptions, absortions) has been
such that teratogenic effects may have been masked [101,228,229]., 1In the
two-generation feeding study 9! rats by Linder et al [228], no teratas were
reported, This study covared Aroclor 1254 in the concentration range of 1-
100 ppm and Aroclor 1260 in the range of S-100 ppm. Although terata ware
not reported, Aroclor 1254 concentrations of 20-100 ppm resultad in reduced
litter sizes, In rhesus monkeys [232], feeding Aroclor 1248 at 2,5 and 5
PPS caused abortions in sone cases and lower than normal bireh weights, but
no terata vere reported. Ia dogs, terata were not fourd in pups born from
dams fed the equivaleant of 12 ppm in the diet, bﬁt vere present vhen 48- or
200-pym equivalents wers fed. Sows fed the squivalent of 50 ppz ia the
_saza ff?’rin.n: had high rates of resorptions and, at 10-30 times this
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level, terata were definitely present in the pigleta (FL Earl et al,
written communication, 1976).

Although tgete were retarded intrauterine growth and signs of PCB
toxicity in Yusho bablies at birth, no terata were reported
(149,159,176,182,183], A normal baby was born to a woman exposed to PCBg
in her work. The PCB exposure concentrations were not repéf:ed but the PCB
concentration in her blood was 25 ppb at the time the baby was born.

These studies indicate that PCBa have teratogenic potential for
humans, However, the terata observed in animals cccurred at levels at or
above doses equivalent ¢to the maximum doses of the Yusho patients and at
intake rate; 3-4 times greater than intakes expected from inhalation at
maximum repotrted qccupationsl expesures,

{d) Other Effects on Rapreduction

Feeding rats Aroclor 1254 at 5 ppm or Arocler 1260 at 100 ppm had no
effects on reproduction over two generations [228]. At highar dietary
levels, reproductive effects included poor mating performances, fewer
liﬁters. reduced litter size, and high postnatal death rates in the
litters. In rabbits, Aroclors 1221. and 1234 ware not fatotoxic when
adninistered only during gestation in amounts equivalent to dietary levels
of about 50-500 ppm [229]. Howsver, vhen administered during gestation at
higher levels (600-2,500 ppm dietary oquivnlonti. Aroeclor 1254 caused
resorptions, abortions, matarnal:  desath, and, in two fetuses, asymmetric
skulls [250]. Delaying administration of PCBs until after the first week

of praegnancy did not eliminata the effaects.

Feeding rhesus monkeys Aroclor 1248 at 25 ppm for 2 menths resulted

in a high degree of infertility that porliltnd for at lesst 8 months after
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the last ingestion of PCBs {232). In another experiment, rhesus monkeye
fed Aroclor 1248 gt 2.5 and 5 ppm for 6 months had 1irregular menstrual
cycles with excessive and prolenged bleeding [233], Even though these
monkeys conceived well on mating, resorptions and abortions were freguent,
and infertility was common in subsequent matings {233]. Nuraing 1nfnn:;
developed chloracne-~like signs within 2 months and infants frequently died
during the nursing period, The milk contained PCBs at 0.154-0,397 ppm
[234].

Abb

There are no reports of {nfartility or abortions attributed to huma:

PCB consumption or exposure. There are reports of undesirable effects (in
children botn to motheras exposed tc PCBs in tha diet and of undesirable

effects developing from nuriing such mothers.

Babies born from mothars with Yusho ware often dark colered a-+

developed signs of Yusho after nursing {176,182,183]. In at least one
case, Yusho davelocped in a baby wvhe wvas oaly exposed to PCBs by nursing
{182]. Concantrations of PCBs in milk unicrnoc determined at the time of
the Yusho .poigoning. A milk sample obtained after birth of a normal baby
from a woman exposed to PCBe at work contained PCBs at 0.25 ppm, and
nursing was discontinued {195]. The woman's exposure history and time of
last expesure were not given, but PCBs wara prasent in har blood at 24 ppb.
Based on the findings in monkeys [234] the decision to not nurse the bady

ssema incirlly Justifiad,
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TABLE III-9

EFFECTS OF PCBs ON RUMANS

PCE Intake

Exposure Index

Source Duration Environmentsl, Blood Effects Ref,
Amount /kind (ppb)
Ingeation Up to 8 mon  0,3-4g >50 Yusho 145-
Kanechlor 400 185
Occupational Mot known 10 mg/cu m - Unbearable 130
izrritacion
" 4-8 mon 5«7 mg/cu m - Chloracne, 186
Aroclor 1254 no liver
injury
" 2,5-4 mon Not reported - Chloracne, 187
hyperpig-
mentation
" <1=20 yr 0.2-1.6 370, ave, Chloracne, 191
j ng/cu m hyperpig-
Ranechlors mentation,
liver injury
" 2,5 yr ave. Not reported 820, ave. Chloracne, 194
Ranechlors no liver
injury
" ‘Not reported 50.25 mg/cum 130-520  Chloracne, 195
Not reported livar injury
" 2.5-18 yr 0.013-0,27 36-286 Irritation, 197
mg/cu m liver injury
Not reported
" 14 mon ave, 0.1 mg/cun - Chloracnas, 190
Not reported lives injury
" " Not reportead  <l1-14 No effects 199
rafuse wvorkers :
| 123 granAst t
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TABLE III-5 (CONTINUED)

EFFECTS OF PCBs ON HUMANS

'PCB Intake

Exposure Inde;

Kg/d

Source Duyration Envirommental, Blood Effects Ref.
Amount/kind (ppb)
Occupational 2-23 yr 0.32-1,44 >200 Chloracne, 196
mg/eu m liver intury
Aroclor 1242
" 1-23 yr 0.32=1.44 <200 No effects 196
mg/cu m
Aroclor 1242
" Up to 15 yr Not reported 7-300 Chioracne,‘ 192,
Kanechlors elevated 193
triglycerides
" Not reported Not reported 24 Normal baby 195
‘ Kantachlors 10=-100 Mild chlor-
- acne
" 4 years (>1 mg/ecu m) 74-1,900 No effects 198
Aroclor 1242
General Continuous Alr, 1-100 >1-30 No effects 137~
environment Foeod, 10-20 141
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TABLE III~-10.

EFFECTS OF PCB INHALATION ON ANIMALS

Exposure Conditions

Material mg/cu m Duration Specias Effects Ref,

Pydraul A 200 30,000 2 hr

Selvol “10,000 3 bhr

"o 250-5Q00 8-69 3-hr

Rats

PCB in liver, 70 ppm 97

1002 mortality, 202
liver necroais .

Liver necrosis, hyper- 202.

exposures plasia of Kupffer cells
Decachloro- 2,500 6 hr " Irritation, no 98
diphenyl ’ gross effects
" 800 6 hr/d, " Irritation, increased 99
5 d/vk, liver weights, micro-~
4 wk scopice liver changes
bleod cell chapgel
" 4 gnd 80 " " No irritation, 99
‘ increased liver
veights in females
Aroclor 1242 8.6 7 hr/d, Mouse, None 203
5 d/vk, rat, cat,
3wk guinea
pig,
rabbit
" 6.8 7 hr/d, " " 203
5 d/wk,
17 vk
" 1.9 7 hr/d, " 203
5 d/wk,
31 wk
Aroclor 1254 5.4 7 hr/d, " ‘Microscopic 203
5 d/wk, liver
17 wk changes
" 1.5 7 hr/d, " Microscopic - 203
5 d/wvk, liver changes: :
3l wk revarsible
125 AR
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IV. ENVIRONMENTAL DATA AND BIOLOGIC EVALUATION

Environmental Concentraticns
Two reports of workroom air concentrations of PCBs appeared in 1954
[186,190), Puccinelli ([186] satudied the concentrations in air of a
capacitor factory in Italy, using the metheds of Elkins_([130], and found
concentrations in 500-liter air samples of 5.2-6.4 mg/cum, Miegs et al
(190] did not report on the analytical methods they used to determine
concentrations of PCBs in the breathing zones of workers expoased when a
heat exchange unit in a Connecticut factory leaked. From the description
of the factory, it is likely that the exposures were largely to vapors; tha
concentration found was 0.1 mg/cu m,
| In 1959, Elkins [130] reported that over a number of years, PCBa in

some Massachusetts plants ranged up to 10.5 mg/cu m of air (Table IV-1).

TABLE IV-l

PCB CONCENTRATIONS MEASURED IN MASSACHUSETTS FACTORIES

Procass : PCB Concentraticns (mg/cu m)
Maximum ' Avor#ge

Capacitor impregnating 10.5 5.8
" s.s &05

" 0.3 0.2
Capacitor soldering 0.9 0.8
011 mixing 1.1 0.6
Regulator £4lling 0.2 0.1

Adapted from reference 130
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of :21 air samples, collected in capacitor impregnating operations,
Elkins codaidergd that hazardous concentrations (Ol ppm for Aroclor 1242
20.5 ppm ifof Aroclor 1254) existed in 15, While the sampling and
analytical methods ugsed were not documented, Elkins [130] recommended
sampling with either a fritted bubbler or two impingers in eeries, both
containing amyl acetate, and analyzing by the sulfur lamp method.

Occupational envirommental studies were conducted in five Japanese
Pplants by Hasegawa et al [191]. Kanechlors 200 (predeminantly
dichlorobiphenyla), 300 (mostly trichlorobiphenyla), and 400 (mostly
tetrachlorobiphenyls) were used or manufactured 1n the plants. Air samples
vere drawn through filter paper to collect particulate matter and normal
hexane to collect vapors and analyzed by GLC, The data are summarized 1n
Table III-7, In the paired samples, fhl vapor concantrations éxceeded the
particulate concentrations. One of the plants was a bdiphenyl recovery
plant where PCBa ware not used, In this plant, PCB concentrations were
<0.02 mg/cu m; In the PCB manufacturing plant, PCB. vapor concentrations
were 0,026-0.163 wmg/cu m, and particulate PCB concentrations were 0.019-

0.037 mg/cu m. Higher PCB concentrations were found inrn the capacitor

plants: 0,095-0.965 mg/cu m of vapors, and 0,20-0.65 mg/cu m of "

particulates. In one particulate sample collected in a capacitor plant
after a 1?111, the PCB concentration was 6.2 mg/cu m.

Scaiff et al [243]) in a 1974 report were concerned about emissions
from burned-out PCB-containing ballasts in fluorescent fixtures in their
laﬁora:ory. The investigators collected samples in two midgoi impingers,
containing ethylene glycol and connected in series. The samples were

analyzed by GLC. PCB concentrations in the air ranged from 0.012 to 0.166

e Aaaﬂlq
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mg/cﬁ m when the ballasts burned out and were 0.002 mg/cu m 3 days later,
In a 1976 report of a survey of Australian workers exposed to Aroclor
1242, Quw et al [196] 1isted breathing 2zone concentrations ranging from

0.32 to 2.22 mg/cuy m before corrective measures were taken, and from 0.08

to 0.75 mg/cu m after installing improved ventilation. Breathing =zone .

samples were collected at 30 liters/minute uaing Grecnbu}g-Smith impingers

 containing 75 ml of isopropancl. The concentrstions found are showm in

Table IV-2,

TABLE IV-2

PCB CONCENTRATIONS IN THE AIR INSIDE A CAPACITOR PLANT BEFORE
AND AFTER IMPROVEMENT OF EXHAUST VENTILATION SYSTEM

PCB Concentrations

mg/cu m
Areas in the Impregnation Room - —
Before After
Area in the unlcading tank in fromnt 1.44 0.75
of exhaust register from operator's
breathing zone ‘ '
Area in the unloading tank not in 2.22 Q.7
front of exhaust register i
Gcncraluaglnlpyott near tank 1.08 0.18
Solderingjarss | 0.32 0.08

Adapted from refarence 196

Exposuras of electrical and materials technicians during 1976 to PCBas '

conzained in materials they tested vere avalusted by Levy et al [197]. Air

sazples vers collscted on magnesium silicate "Florisil" at 50 ml/minute for

B
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4-8 houre and analyzed by GLC utilizing electron capture detectiom,
Breathing zone samples were collected on a single day froem nine employees
for 8 hours. The concentrations in the nine breathing zone samples, which
would represent TWA exposure concentrations for Ehe day, ranged from 0.014
to 0.073 mg/ecu m. Concentrations of PCBs in nine point source samples
collected over 4-8 hours on each of 3 days ranged from 0.013 te 0,264 mg/cu
m, and in 19 room air samples collected over 4 hours on each of 3 days,
from 0.08 ¢o 0.16 mg/cu m.

A plant manufacturing PCBs in the US was surveyed for worker exposure
in July 1976‘[264]. Three Aroclors (1016, 1242, and 1254) wefe made {a the
PCB production area. To begin the process, biphenyl and chlorine were
piped into a éhlorinntor with a .catalyst and allowed to react. Two
separate groups of chlorinators were used for Aroclors 12&2‘and 1254, The
product resulting from the relction passed through a purifying operaticnm,
or to a distillation columm as in the case of converting Arocler 1242 to
Aroclor 1016, and then on to the storage tanks., Mixing tanks were used to
give the desired propor:i;l to the final product.

Although the operaticn was dutdcors and theoretically a.;ibled

system, potential for employee exposurs existed when samples wers drawn or

‘lcaks occurred, Local exhaust ventilation was used in two operations: (1)

while filling 53-3:110: drums, hoses were placed near tha openings, and (2)
when employees tested samplas drawn from the chlorinators, their work
station vas equipped with an exhaust fan and heeod.

Eleven parsonal and seven area 'nir samples vare taken in the PCB
production area for 6-8 hours at a flowv rate of 200 cc/minute {244]), PCBs

ware collected on Florisil, desorbed with hexane, and analyzed by GLC with

A013g,
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EC detection. Aroclor 1016 was the PCB produced on the sampling dates, and
it was wused as the standard for quantitating airborme PCBa." Pereonal air
sample concentrations of PCBs reported as Aroclor 1016 ranged from 20 to 86.
#g/eu m, while PCBs in area samples ranged from 16 to 55 ug/cu m. The data

are presented in Table IV-3,

TABLE IV-3

PCB CONCENTRATIONS FOUND IN A PLANT MANUFACTURING PCBs
ON 2 CONSECUTIVE DAYS (ug/cu m)*

Personal Air Samples

Job Title ' 7/21/76 7/22/76
Premium operator 47 20
Second operator 46 43
Column opcutof 64 . . 51
Still operator : - 40 86
Standard operator _ - 61
Distribution operator 54 36

Area Air Samples

Location 7121/76 - 2122176
Druzming : 43 51
Tmcutu;o tasting 25 52
Chloriueot: S 36
Incinerator burner 16 ) -

*Total sampling time varisd frem 4UJ to 455 minutes and sample volumes
varied from 67.6 to 201.6 liters.

Adapted from reference 244
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Sato and Hasegaéﬁ [32] atudied concentrations of PCBs in facteories
that had discontinued their use in production of pressure-sensitive copying
paper 2 years earlier. PCB concentrations in the factories had not been
determined when PCEs were being usa&, but were considered [3] to have been
similar ¢to those found by Hasagawa et al [196] in capacitor manufacturing
plants. The concentrations found by Sato and Haswgawa [32) at the time of
sampling ranged frem 0.13 to'&.& pg/eu m, The PCB concentrations in the
outdoor sir around the facteries were 0.043-0,09 ug/eu m [3].

Another study of contamination in factories after PCB use had been
discontinued was reported by Fujiwara et al [33]., -Thesa investigators
found 0,25 mg/cu m in air of.a factory that had previously used PCBs in
silk glossing. In addition te air contanination, PCBs ware found 4in the
dust around machinery and in the floor boards.

PCB concentrations found in the air of some other factories and their
surrounding enviromments in Japan were summarized ‘in 1976 by Tatsukawa
[245]. Concentrations found befors 1957 iz a factory producing
transformers and capacitors ranged from 0.39 to 4.5 mg/cum, The factory
vas  satd to Thave been old-fashioned with bad ventilation [245].
Concentrations found in warshouses for carbonless copying paper in 1972
ranged from 2 to 70 ug/eu @, 1In the sama year, concentrations of 0.04-0,05
ug/cu o were found 1n a university laboratory vhere PCBs were used, and
concentraticns of 0.006-0,12 ug/cu m were found in areas of ﬁillt that
recycled paper. Background concentrations found in urban areas of Tokyo,
Qeaka, and Matsuyama City vere <0,002-0,04 ug/cu m.

Background concentraticns of PCBs in ambient air over the US have

been raported 4n ng/ecu m quantities [26,38], Average comcantrations of
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about 100 ng/cu m were found in Florida and Colorado in 1975 [38],

Contrecl of Exposure

The present primary use of PCBs is as dielectric or insulating fluids
for electrical capacitors and transformers., Potential hazards of PCBs in
these industries result froa inhalation and dermal exposures. It is here
that engineering controls, such as local exhaust systems, are necessary,

Local exhaust aystems should be designed and operated in conformance

with American National Standard 29.2-1971 Fundamentals Governing the Design

and Operation of Llocal Exhaust Systems [246]. Guidelines for handling

capacitor and transformar askarels include tha <following recommendaticns

- from the American National Standards Instituta (ANSI) [4]: (1) Enclosed

AO

systems of sealed piping, pioperly gaskated joints, valves, containers, and
processing chambers should be used for any portion of thc.opera:ion where
askarel temperatures may exceed 55 C; (2) Enclosure should preferably
extend to all other portions of th.llyitln insofar as practicable; (3)
Oparations utili{zing PCBs should bs isolated from other manufacturing areas
to avoid cross contamination; (4) Provision should be made for adequate
ventilation and ragulation of wmanufacturing operations to aveoid open
axposure to askarels; (5) When askarsls are used at elevated tamperatures
(especially 353 C or higher), snginasaring controls must ba applied, either
by the uss of closed systens or by effective local exhaust ventilation with
general vorkroom exhaust,

Durfes et al [247] citad the follaﬁinc potential sources of air
enigsions of PCBs in transformer and capacitor manufacturing operations:

(1) vapor exhaust from stream jet ejesctors; (2) evaporation from accidental

132

g ‘M 08063

M4l

t



apilleg; (3) evaﬁora:ion from hot surfaces as part of flood-filling,
inspection, or holdiné operations; (4) vacuum pump exhausts; ($)
evaporation from plant waste water.

There are currently no commercially available fluids which can be
considered as totally gcceptable substitutes for PCBs in the broad range of
AC capacitors, nor are there substitute dielectric systems which would
satisfy reliability and safety requirements in most ap;lications [28).
Transformers containing PCBs represent only about 5% of the US tranaformer
market, and are used only where safety and reliability are of prime
importance. For new installations, building and installation design

provisions could be made to accommodate the use of filled, open dry-type,

or sealed dry-type transformers. Major ‘constructicn changes would be

"required to compensate for the fire resistance of askarel-filled units if

existing askarel~filled transformers are to be raplaéed with oil-filled

units of equivalent electrical ratings [4],

Envirenmental Sampling and Analytical Methods
(a) Adir Sampling

Before discussing tha various methods available for sampling airborne
PCBs, it is pertinent to dilcull’thl critaria for an idsal ssmpling device.
NIOSH evalusted sn industrial worker's exposurs and found that sampling in
the b:tighin. zons gives a truer picture of actual exposure than does area
sampling, The first criterion for an ideal air sampling device then is
that it ba smensble to personal sampling. In additicm, it should be 1light,’
compact, and small encugh so that wvorkers can pursue their daily activities

without being aware of its presence. The second criterion is that che
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sampling device have a sufficient capacity for PCBs to enable the
collection of an air sample repré;entative of a :ypical workday. Thirdly,
recovery of PCBs from the sampling device should be quantitative or, at the
least, reproducible, Finally, the sample must be stable in or on the
sampling device between the ¢time of sampling and the time of analysis,
This latter criterion is hardly of concern hers dus to the general
stability of PCBs.

An  air sampling procedure using fritted bubblers or impingers filled
with toluene was published by ANSI in 1974 [4]. Neither the sampler
capacity ner the sampling efficiency had been experimentally evaluated,
Whers high sampling flow rates or high capacities were required, additicnal
bubblers or impingers in series wers recommended.

Bidleman and‘OIncy [248] used porous polyurathans foam for collecting
samples of atmospheric PCBs. They found that the polyurethane feam showed
excellent collection efficiency (997 or ﬁctter) for tri-, tetra-, and
pentachlorobiphenyls., The suthors [248) did not address the matter of
sample recovery from the sorbent,

In an enviromment whers carbonless copy paper was being used,
Nishiyama et al [249] collected PCBs by drawing the air through a cooled
colummn filled with Shimalite, a gas chromatographic solid support similar
to Chromesord W. The collaction efficisncy of the device was 95T and tha
PCBs were aluted from the column with hexane. Other investigators used 5%
glycarol-coated Florisil for collecting crganochlorine pesticides and PCBs
from air [250). Collection efficiencies vers 90-100% for PCBs.

Harvey and Stainhauer [251] collected ambient air samples of PCBs
~using 0.25% OV-17 silicone oil coated on ceramic ssddles (distillation

-
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column packing), The collection efficiency of this device was 70%. ‘More

recently, Giam et al [252} found that sorbent tubes packed with deactivated

Florisil could be used for collecting PCBs and phthalates frem air [252],

These compounds were found to be effectively retained by Florisil. The.
authors did not discuss efficiency of recovery.

In 1976, Laveskog and Lindskag '[253] described a stack sampling
device for chlorinated hydrocarbons which they used for PCB collection,

This device utilized glass wool for the collection of particulates followed

. by a sorbent, 25-40% Apiezon M on Chremesorb W, to cblllct vapors., The

collection efficiency of the column was 992, and desorption efficiency with
absolute ethanol was 87%. The authors investigated charccal as a sorbent,
but found it unsuitable for their purposes since the PCBs could only be
recovered by extraction in a soxhlet apparatus with chloroform vwhich in
turn could not be used with electron capture detection.

Occupational Safety and Health Administration (OSHA) workers have
used charcoal tubas for pcrloﬁnl air sampling for PCBe (RG Kupel, written
communication, 1976). While the sampling device would be expected to have
good capacity for PCBe, recovery from charcoal is not quancitative:L\Lictle
other informacion is known about this method.

A NIOSH Standards Completion Program Report [254] indicated that PCBs
with 54X chlorine content were affectively trapped on a fibrous glass
filter. However, the presence of PCB vapor either apparently was not
addressed or vas assumed to ba negligible. This may not be a wvalid
assumption, particularly since anochcr'rnport from the same program (255)
showad that PCBe with 422 chlorine coutent have appreciable vapor pressure.
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NIOSE has also Investigated the method of Giam et al [252], using
Florisil as 8 sampling medium; in industrial envirorments., Florisil (30/48
mesh) was placed in a tube similar to that used in the charcoal tube method
for solvents, 100 mg in the front section and 50 mg in the back, The
retention capacity of this sampling device for PCBs was evaluated under
laboratory and field conditions, using various vapor generation technigues.
In laboratory experiments, PCBas at 10 ug/liter and 75% relative humidity
wvere sampled through a 100-mg Florisil bed at 0.2 liter/minute with no
evidence of breakthrough after 4 hours (48 1liters), Of 21 samples
collected on Florisil in a capacitor plant, oaly 6 had PCBs on the backup
section and all 6 backup sections contained 1X or less of the total PCBs in
the tube, The volumes of air sampled ranged up to 61 litars, and PCE
concentrations in air as high as 1.5 pug/liter were measured. Other
laboratory experiments showed that PCBs could be dasorbad quantitatively
from Florisil with hexane. Results from Florisil tube and impinger samples
taken side by side in tha capacitor plant and analyzad with a single
commarcial PCB product as a2 standard were statistically similar.,

Impingers are not luitabLt for perscnal sampling and are inconvenient
to use because they rmust be recharged with the lgnpling solvant fraquently
and must be used in geries., The handling of absorber solutions is
di!fi:ult.b.can-c of the potential for spillage and leakage of the solvent
and slnplcn~Quring transport to and from the sampling site. Solid sorbent
sanpling devicas are well suited for opersonal ssapling asince they ars
relatively small, and personnal wearing the dtvi?ll quickly bacome unawars
of their presence, enabling more renresentative sampling. Shipment of

these d .
A g{§€:§ﬁsll.1l relatively simple
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0f the . polid sorbent sampling devices discuased, ?lorisil-filled
tubes are deemed the most advantageous because Florisil has a high c;paci:y
for PCBs and can be qunnticativély desorbed; field evaluarions have shown
that Florisil-filled tubes are easier to handle and more convenient than
impingers. Therefore, the ficriail-filled tube mathad is recommended for
collection of PCBs from air, as detailed in Appendix I. .

(b) Analytical

The chemistry of PCBs was extensively reviewed by Hutzinger et al
(1], and PCB snalytical chemistry has been reviewed by several authors
[256=264) but only references pertinent to selection of an anllyfical
method for determination of PCBe in inﬁustrial air samples will be
discussed here, Of the analytical techniques available, the one most
widely used for detarmining PCBs is GLC with Eq detection. This tachnique
is rapid, precise, and very sansitive. The far greater sensitivity of EC

detection compared with that of the flame ionization detactor (FID) {ia

-demounstrated by comparisen of their relative rtesponses to various PCB

isomers, shown in Table IV-4 [1),
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. TABLE IV-4

RELATIVE MOLAR RESPONSES OF ELECTRON-CAPTURE AND FLAME- IONIZATION
DETECTORS TO SOME PCBs

Relative Molar Response

>

PCB “Electron Capture Flame Ionizatien
2-chlorn 1.00 1.00
3=chloro 0.20 0.92
4=chloro 1.10 0.87
2,2'=dichloro 5.16 0.99
2,4~dichloroe 17.7 0.86
2,6-dichloro 32.0 0.91
3,3'=dichlora 6.10 0.94
3,4~dichloro 15.2 0.86
4,4'=-dichloro 5.97 0.81
2,4,4"'=erichloro 135 0.78
2,2 4 ~tatrachlore 106 0.87
2,2'6,6"=tetrachlore 20.6 0.90
3,3'4,4'-tatrachloro . 396 0,87
3,3'5,5'~tatrachloro : 320 0.85
2,3,4,5-catrachloro 367 0.87
2,3,5,6~tatrachloro ‘ 259 0.71
2a2'4-4'5 6'-haxachloro 247

3,3',4'5,5"-hexachlore 726
2,2'3,4'5,5%6,6'~0ctachloro 1,180

2,2'3,3's, 5'6 6'~octachloro 1,150

d.cachlo:o 1,410

Adapted from references 1

During the GLC-<EC detection snalysis of PCBe, muylticomponent mixtures
of various f03. ata almosc alwvays encountered. The samples analyzed may or
may not vyesembla a commercial PCB mixture. If o, the appropriate
comarcial FCB mixtura can be used as a standard for quantitation; if not,
a comsarcial mixture should not be used. Quantitation' cannot be accurate
since it 4s based on incomplate resolution of PCB disomars. Evan 1if

complets resolution wers possible, all PCB lscmers are not available for

etandards and the spacific EC detection response of each iscmer would need
aF TNt 138
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to be known. .

' Many different methods have been used to "quantitate' or estimace
PCBas. Heights or areas of one [263], two [264), three [265], or more
{266,267], or of all chromatographic peaks [268-270) of a given sample have
been used for comparison with standard commercial PCB mixtures. The chief
diladvantgge of such methods is that when the chrama:ogram‘of the sample
does not closely resemble that of the standard the estimates are aneither
precise nor accurate. An improvement upon these methods is the use of
mixed PCB otaﬁdatda. as described by Beezhold and Stout [271]., This
procedure iﬁvolves mixing various proportions of different PCB commercial
mixtures, such as Aroclor 1242 and Arocler 1254, and obtaining sets of
chromatograms, The chromatogram most closely resenbling the sample is
selected and the corresponding mixture is used as thes standard.

Sawyer [269], in a collaSorativc study; evaluated the quantitation of
PCEa in chicken fat. Ha found that the use of tha total pesk area or the
sum total of all peak hsaights gave better results than did the use of
selected pesks., The use of mixed Q:aqdardl gave good results vwhen the
canﬁoaition which best duplicated the response pattarn of the sample was
usad. This vas adopted as an official method by the Association of
0fficisl Analytical Chemists (2721,

Using a different approach to standardizaticn, Rote and Murphy [273)
produced a standard response curve using Aroclors 1232, 1242, 1248, 1234,
1260, and 1262, This plot vas of tha total area responses on the GLC
trace divided by the weights of the Aroclors injectad versus the average
number of chlorine atems in the molecula, The pesks in each chromatogram
vere identified as to chlorine content per chlorobiphenyl molecule, and
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each sample could then be quantitated using the reaponse curve. The
accuracy of this ﬁe:hod ia not greater than that of the methods previously
mentioned, since it has been showm that the response of EC detection varies
greatly with the degree of chlorine substitution and also with the relative

position of tha chlorine substitutien (1],

Risebrough et al [274] and Collins et al [268] used. dichlorediphenyl-
dichloroethylane (p,p'-DDE) as a standard and assumed that the response of
exch chlotobiphcnyl isomer was equal to that of p,p'-DDE, This method can
only be grossly approximate, since the response of EC detection to
individual PCB isomers varies greatly [l].

Rigabrough et al {274]) also reportad the use of microcoulometric
detaction to determine total chlorine content, using a commercial PCB
mi;turn a8 a aetandard, Sawvyer [269] compared the EC detection with the
microcoulmatric and slectrolytic conductivity detectors and found that the
lattar two detactors are subject to more operational problems than is the
EC dcé.ction.

An analytical method uytilizing a computer for the quantitation of
PCBs was dascribed by Zobel [275]. This method would not be of wvalue for
routine sappla analysis in industrial hygicﬁn laboratorias bacause of the
expense or unavallability of a computar.

Tha mathod of Webb and MeCall [276] invelves standardizatioa of an
Aroclor mimture whose peak-by-pesk composition has baen determined as
veight percentages of the total, Since the response-to-weight factor is
known for each peak, tha sctual weight cquivalint of each peak in the
ssmple can ba calculated despite vast differences of overall GLC :stterns,

To utilize this method as & standard procedure, it is necessary tiat some

SR Fiind
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agency serve as a central repository for distribution of the reference
materials. FPresently, standards for Aroclors 1242, 1254, and 1260 as

§11u:e solutions i1in iso-octane are availlable from Webb and MeCall [276].

' However, a fully characterized standard for the widely used Aroclor 1016 ia

not available, Potential future scurces for these types of standarda may
be either the Association of Official Analytical Chemists or the US Food
and Drug Administration. These organizations currently are interested in
this method [277] and ars planning to test it collaboratively,

The US Environmental Précection Agency has adopted the method of Webb
and McCall [276] as a recommended procedure for quantitation of PCBa in
industrial effluents [278]. Other investigators have also concluded that
this method is the pest available method of quantitation [279].

Berg et al [280] investigated the quantitation of PCBs in terms of
derivatives, PCBa could be quantitatively conv;rtcd by catalytic
dechlorination to bicyclohexyl. Hovevar the suthors [280] found that the
relatively low lavel of sensitivity, because bicyclohexyl had to be
determined by GLC with FID, was & marked disadvantage. They [280) found
that treatment of PCEs with anitmony pentachloride under elevated
tamperatures and anhydrous conditicns gave good yislda (852) of
decachlorobiphenyl which could be datermined by GLC with EC detaction,

Aroour [281) evaluated the perchlorination procedure of Berg et al

(280]) to determins its utility ss s routine method for the confirmatory

quantitation of PCBs. It was found necessary to modify that proceduras
becausa of observed inconsistencies in the effiéilncy of convarsion of
Azoclors 1254 (90-100Z) and 1242 (30-70Z) to decachlorobiphenyl. Armour

(281] attributed this to velatilization of the lowsr moleculsr weight PCB
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components during sol;en: evaporation before their reaction with antimony
pentachloride., The remedy selected was to end evaporation while a small
amount (0.1 ml) of solvent still remsined, but this rendered the choice of
solvents a more critical matter because of possible interferences during
the perchlorination step. Chloroform was the solvent chosen because it
minimized volatility and reacted favorably at the selected conditions, The
increased pressure produced as a result of this substitution of chleroform
required discontinuing use of flame-sealed Carius tubes as recommended by
Barg et al [280] for conteining the elevated temperature-pressure

perchlorination reaction. The reccomended substitute was a vacuum

“hydrolysis tube having the sazme volume specifications (10 mm 0.D. X 150

‘mm), a tight Teflon aciling valve, and a side venting arm {281].

Other wmodifications devised by Armour [281] included tha sddition of
umsthanol to tha resction mixture's extract to produce an azeotrope with the
residual chloroform which could then be evaporated to a small volume before
dilution, preparatory to detsrmination of decachlorobiphenyl, To determine
the feasibility of a shortened reaction tims, Armour et al testad iron as a
cs:alyl:,'butfdccidtd that although a reaction time of 6 hoﬁrl.taith irﬁn
catalyst resulted in quantitative (99% average conversion for six Aroclors)
and rapreducible (83-110X) comversions, the catalytic medification offered
licttle adwvantage over the overnight ptoetdu:;.

Perehlorination has been used for the quancitation of PCBs by others
(282,283], While the scle perchlorination product was usually

decachlorobiphenyl, there have bteen reports of undesired bdyproducts

. resulting from contamination of the nntinonf pentachloride with bromide

lons [284,285). Results of NIOSE investigations indicate that this
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contamination. problem cah be eliminated by vacuum diseillation of the
antimony pentachloride. Factors for coaverting decschlorobiphenyl to
Aroclora are presented in Table IV-5,

TABLE IV-5

FACTORS TO CONVERT DECACHLOROBIPHENYL TO AN EQUIVALENT AMOUNT OF AROCLOR

Average

Molecular
Aroclor Weight Q*
1221 . 188.5 0.38
1232 223 0.45
1242 257.5 0.52
1016 257.5 0,52
1248 : 292 0.59
1254 : 326.4 0.65
1260 361 0.72
1262 | 395.3 0.79

*Calculated by dividing the averags molecular weight by 499, the meolecular
wveight of decachlorobiphenyl

Adapted from reference 281

From a review of the literaturs, NIOSH concludes that the simplest
method of PCB quantitation invelves standardization of samples with single
commarcial mixtures of PCBs. Should the canfalicion of a sampla not

closely resemble that of a single commercial PCB mixture, the most sccurate

‘and precise method of quantitation gevailable would be that of
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‘perchlorination, which seems to offer the best approach for determining

total PCB content in samples when the initisl concentraticns of individual
PCBs are of littcle or no concern,

NIOSH recommends .desorption of PCBs ffam Florisil with hexzne,

analysis by GLC, and quantitation of the sample by cowmparison with a

standard PCB mixture of similar composition (Appendix II). If a PCB
mixture with a composition similar te that of the sample ia not available
as  a standard, NIOSH recommends converting the sample PCBs to
decachlorobiphenyl for quantitation.

The methodology presented in Appendices I and II has bean tested with
Arocler 1016 in the laboratory and in practice, Operating parameters found

by NIOSH sare presented in the Appendices.

Biologic Evaluation

While there ia presently no adequate method for biologically
monitoring industrial workera for exposurs to PCBs, additional research ray
make feasible the routine measurement of residues of these compounds in

blood or othar bedy fluids.
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_ V. WORK PRACTICES

The employment of "good work practices im required if hazardous

_occupational exposures to PCBs are to be prevented, The carcinogenie,

teratogenic, .dermacologic. and fetotoxic effects of PCBs largely determine
the nature of necessary work practices. -

(a) All 1locaticns where occupational exposure to PCBs occurs
should be established as regulated areas and posted with signs warning
persons of the procedures necessary upon entering or leaving.,

When ;n otherwise closed PCB system is opened, eg, during the loading

and unloading of storage tanks, the following work practices are desirable:

(1) Only authorized personnel should be permitted in the area;

(2)  Adequate ventilation should be provided and the exhaust air
should not be discharged into any enviromment until it has been adequately
decontaming:ed:'

- To preveut skin contact with PCBs, vorkers should be required
to wear and use PCB-resistant protective clothing and equipment, including
raspirators.

(4) Upon leaving regulated lt.ll; workars should be required to
remove such protactive clothing and equipment and place it in impervious
containers pending either decontamination or diaposal;

(5)  "After removing such protective clothing and equipment, workers
should be required to wash their hands, foresrms, and faces, and to shower

after the last exposure of the day.

143



.

s’

-t

-y

L i
]

o D A g T AR e T T smmrmr iTimgy T
e —2 e

.

Whenever a worker must come into direct comtact with PCBs, eg, during
cleanup of spills or maintenance of vessels, PCB-resistant pr&tective
clothing and an appropriate respirator must be worn.

(b) Leakage and Spill Procedures

PCB spills are to be cleaned up promptly, either by the use of

sorbent materials, such as sawdust, or by trapping and removal through

puzping or other suitable means. In case of 81 = of PCBs on clothing,
the contaminated clothing should be removed as sc ‘actical, the skin
should be theroughly washed, and the clothing d be laundered or

disposed of properly. Facilities and procedures for suca ¢cleanup must be
provided at manufacturing facilities producing capacitors and transformers,
because spills of PCBs ars quita likely to occur during the filling and
handling of such devices. Users of PCB-filled transformers should inspect
chen-period;cally for leakage. If leakage is found, the cause should be
corrected and the epillage should be soaked up with sawdust or other
absorbant matoriai. The lask area should be clesned finally with rags
soaked with an appropriate safe solvent, Llaaky tramsformer gaskets can be
sealed temporarily by painting over the leaky ares with epoxy cement.
Refer to Iransformer Askarel igggcccian and Msintenance Guida [25], and
Guidalines _fg; Handling and Disposal of Capscitor and Transformer Grade
Askarels Containing Polychlorinated Biphenyls (4] for further maintenance
procedures.

(e) Emargencias

In emergencies, immediate mesasures oust be taken to clininaé.
hazardous conditions. Non-essential workers must be  ‘scuated until the

energency no longer exists, Any vorker having visibis contamination of the
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skin with PCBs muat shower immediately unless other action is warranted.

(d) Respiratory Protection

To ensure against inadvertent exposure to PCBs, workers' respirators
must be properly selected, fitted, and maintained, A guide to industrial
raspiratory protection [2861 has been developed which con;ains sufficient
information to enable the establishment and maintenance of a respirator
program that meets the requirements outlined in 29 CFR 1910.134, The guide
[286] ineciudes information on respirator selection, use, maintenance, and
inspection, as well as a complete description of varioﬁa types of
respirators and their advantages and limitations, respirator fiteinmg
procedures, wearer training instructions, and physiolegic and paycholegic
constraints on respirater use.

Stvor#l NIOSH studies [287-289] have shewn that respiratory
:pfo:eccion nay be inadgqus:e.in many occupational situations, eg, abrasive
blasting, coal mining, and paint spraying. For this reason, respirators
are generally regarded by NIOSH as a type of control to ba used only where

engineering controls cannot be used, made adequates, or provided.
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VI. DEVELOPMENT OF STANDARD

Basis for Previous Standards

In 1942, the Subcommittee on Threshold Limits of the Natio;al
Ccnfefenca of Govermmental Industrisl Hygienists compiled a list of maximum
parmiagible concentrationg of atmaspheric contaminants recommended by
various state industrial hygiene units [290]. Tha eight states that made
recommendations for PCBs (chlorodiphenyls) were unanimous in recommending !
mg/cu m, No basis for the recommendations was given,

Céok [291], 4in his 1945 listing of Maximum Allowable Concentratioms
of Industrial Atmosgpheric Contaminants, cited PCB standards for Califormia
and Utah of 1! mg/eu =m and.Oragon of 0.3 mg/cu m, Ha [291] also cited
unofficial guidelines for Massachusatts of 5 mg/cu m and for New York of 1
mg/cu m and he recommended 1 mg/cu m, based on ths report of Drinker {132].

Tha American Conference ¢f Govarnmental Industrial H}gienists (ACGIH)
bagan listing PCBs (chiore di phenayl) with “Ea:ic dusts, fumes and mists"”
in its recommendations of maximm allowable concentraticns of air

: con:nninantlvfor 1946 [292]. It compiled fts 1946 list from its 1942 1ist
{290] and from Cook's [291] list, and continued to recommend 1 mg/cu m for
PCBa. ‘

The ACGIH continued to recommend 1 mg/cu m for PCBs (chlorodiphenyl)
until 1958 vhen it specified | mg/cu m as the 1limic for PCBs with 42%
chlorine asnd proposed a limit of 0.5 mg/cu m for PCBs with 542 chlorine\
1293]. Each recommendation vas clearly dc!ina& as a threshold limit value
(TLV) for an &-hour TWA concentration to which it was "felt" workers could

be repeatedly axposed without adverse affect on thair health,
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In 1961, the ACGIHv~addeé the notation "skin" to the TLV of those
substances, including PCBa, which in liquid form can penetrate the skin 2o
cause sysctemic effects {294,295).

In 1962, the ACGIH published documentation of its TLV recommendations
[296]. Based on information in the reports of Schwartz {123], Dpinker et
al. [125], Medigs et al [190], and Treon et al [203]}, the ACGIH [296]
concluded that for PCBs chlorinated to 42%, 1 mg/cu m would seem to offer
reascnably good protection agnins: severe systemic toxicity but may not
guarantee complete freedom from chloraens. They also cited the information
[207] that PCBs could be absorbed through the skin, causing facty
degeneration of tha liver., In documenting its recommendation for PCBs
containing 54% chlorine, tha ACGIH [296) cited Drinker et al [125], Drinker
(132], and Treon et al [203], and on the basis of these raports it [296)
considered that 0.5 wmg/cu = appeared to be reasonable for repeated
occupational exposuras.

The American Iadustrial Hygiene Association's Hygienic Guide
"Chlorodiphanyla (containing 42% and 542 chlorine)” (297], published in
1965, adopted the ACGIH rneeuncﬁdationo for time-weighted avarage exposures
and suggestad a short-exposurs tolarance for PCBe of 10 mg/cu m to prevent
unbearable irritation, based on the report of Elkins [130]. The Hygienic
Guide {297] provided information that minimm lethal doses applied to the
skin of rabbits for 24 hours ware 1 g/kg for PCBs containing 42X and 1.5
g/kg for PCBs containing 54X chlorine, It alse recommended avoiding
prolon;c& or respeatad ekin contaet, and it recommanded laundering of
contamivated clothing befors rsuse, protacting the eyes from liquid

splashes, treatment of the eyes if PCBs wsre splashed inte them, and

tnNnna v-ﬂ
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pericdic examinations to detect early evidence of skin irritation or 1liver

N
: | damage.
- 8 '
In 1970, the International Labour Office published permissible laveis
of toxic substances for several nations [298], The PCB atandards for six
nations are given in Table VI-1,
TABLE VI-1
PERMISSIBLE LEVELS OF PCBs FOR SIX NATIONS
Country Standard Type of
(mg/cu m) Standard
Czachoslovakia
. 427 Chlorine 1.0 MAC
542 Chlorine 0.5 "
. Finland
! } : 427 Chlorine . 1.0 MAC 8-hour
N , 54X Chlorine 0.5 "
Poland 0.1 MAC
Romania
42 Chlorine 1.0 "
542 Chlorine 0.5 "
USSR 1.0 "
Yugeslavia ~
422 Chlorins 0.5 "
542 Chlorine 0.5 "

Adapted from referecce 298

In 1975, Winell {299] compiled s list of international occupational
hygienic standarde for chemicals, ineluding "chlorodiphenyl.” Sha 1listed
values for Swaden of 0.5 ng/cu m and for the German Democratic Republic of
1.0 =g/cu . In both countries the a:andardl vare tha ssus for PCBs
containing 422 and 552 chlorine., The standards listed for tha Fedaral
Rspublie qt Germany ware 1.0 ng/cu m for PCBs containing 42X chlorine and
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0,5 mg/cu m for those with 547 chlorine, respectively. )

The TLV documentations for PCBa published by the ACGIH in 1976 [300]
did not differ significantly from the original documentations [296).
However, the ACGIH [300) recalled, citing von Wedel et al [205], that
several deaths due to liver atrophy cecurred améng workefs exposed to fumes
of chlorobiphenyls and chlorenaphthalenes, but pointed out th&t relatively
few, if any reports had appeared of sytemic poisoning of workers exposed
only to fumes of PCBs,

The ACGIH has retained a TWA of 1 mg/cu m as the TLV for PCBs with
427 chlorine content and a TWA of 0.5 mg/cu m as the TLV for those with 542
chlorine content (through 1976) [301]. However, a :eﬁtativo short-term
exposure limit (TLV-STEL) was added to the recommendations in 1976, STEL
is defined by ACGIH'[299] as the maximum concentration to wvhich workers can

be expesed for up to 15 minutes continuously without suffering from

_irritation, <chronie or 4irreversible tissus change, or narcceis of

sufficient degree to increase accident pronensss, impair salf-rescue, or
materially reduce work efficiency. According to the ACGIH (301], the STEL
is to be considered a maximum allovable concentration, or absolute ceiling
not to be exceeded at any time during the 1S-minute excursion period; such
excursions are not to occur more than & times a day and there must be at

least 60 minutas between them, The STEL recommended for PCBs was 1 mg/cu =

'ragardless of ths degree of chlorination. This recommendation was made on

the basis that the TLV documentation for PCBe [300]-sugaootod that the
values should be cailings never to be excesded, rather than TWA values for

8 hours of exposurs [301],
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The 1968 ACGIR recommendations [302], adopted as the federal
standards for PCBs (29 CFR 1910.1000, Table G-1) are TWA B8-=hour exposure
cencentrations of 1,0 mg/cu m for mixturas containing 42% chlorine and 0.5

mg/cu m for mixtdres,containing 54% chlorine.

Basis for the Recommended Standard

(a) Permissible Environmental Limit

The major effacts that have been found in workers exposed to PCBa are
chloracne {186-191,195,1961, liver injury [190—1§3,196], and irritation of
skin and mucous membranes [192,196,197]. Exposures at pesk PCB
concentrations of 5-10 mg/cu m have been reported as  "unbearably”
1rfitacing {1307, |

Chloracnae .hll been reported after occupational exposure te Aroclors
1242 [196] and lzsk {186], and to various Ranschlors {191,192,194,195], . ase
vell as after ingestion of Kanechlor 400 [146,153], Chloracne has
frequently been associated with procasses where the PCBs ware heated [186-
189,196). The methodelogy in meet of the exposurs studiee did not
differentiate betweaen vapor and particulate forms of the PCBs
[186,190,196], In one study of Kanachlors in capacitor manufacturing
plants vhere chloracne was common, vapor (or wemall particulate)
concentrations (0.095-0.95 mg/cu m) exceedad particulacn concentrations
(0.02-0.6% utléu s) [191]. In another capacitor plant whera heated Aroclor
1254 was used, exposure concentrations ware S-7 mg/cu m, but the vapor
components were not seperataly determined [186]. In this plant, chloracne
daveloped az. vorkars aftar 4-8 months of exposure. A study of workers,

in a plant wher. -he work situation indicated the sxposures wore to PCB

R .
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vapors, showed that chlbraene developed after a minimum of 5 months and an

average of 14 months of exposure [190]. In this study, exposure

concentiationn of an undefi&ed.PCB wvere reported as O.IImg/cu m. In other
studies vhere PCB concentrations were not mcagure&, chloigcne developed
after 3-8 months of exposure [187,189].

These data show thaé chloracne can develop after proleonged exposures

to PCBs in concentrations as low as 0,1 mg/cu m, and that as the PCB

exposure concentrations 1ncreaie, the duration of exposure required for the

development of chloracne decreas,s; Th; data also indicate _that PCBi {n
the vapor phase may coﬁ:ribu:e substantially to davelopment of chloracne.
Hovever, they do not prove that only Pég vapors cause chloracne,
Particulate PCEs have besn ‘ghown to be nblo;bed from inhaied air by
experimental animals [97), and ingested PCBs h;v., caused .chloracne
{146,153].. Occupational expoaﬁtn to a v&rietj of PCB mixtures (Arcclors
1242, and 125k,JV|rioul Kanechlors, and o:hprs) has caused chloracne, ;nd
no commarcial PCB mixture has been chéwu to ha§¢ more or less
chloracnls;nic properties than othcf.. : ¥ .

Thers are scme studies of PCB workers in uhichrcﬁ;orucﬁc was not
found [197~199]. Ia one of these studies, the Arocler 1242 concentrations
wers imprecisely reported ([198] and in the others the PCB mixturas were

undefined [199]., The report by Lavy et al [i97] gave possible PCB exposurs

concentrations of 0,013-0,264 mg/cu m and breathing ionc concentrations of

0.014-0.073 mg/cu m. Thus the data indicate that chloracne may be
preventad by keeping PCB exposures below 0.1 mg/cu m (100 ug/ecu w).
In scme of the studies where chloracne developed, aigns of liver

injury wera not found [186;194,195], but in the majority of studies where
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chloracne was found, there were also indications of liver injury (190-

193,196}, Evidence of impaired 1liver function was found by other
investigators [197] in a study where workers had not devéloped chloracne.

Meigs et sl [190] found evidence of slight liver injury in workers exposed

to PCBs at 0,] mg/cu m, and Levy et al [197] found historical evidence of.

liver injury in the medical records of workers in the. plant where they
found exposures ware ‘<0.25 mg/cu m. Among the findings in these medical
records were elevated serum triglycerides [197]. Abnormal  serum
triglycerides have been found in exposed workars by others [191-193], and

in the Japanese people who accidentally consumed PCBg [155,157,158,175,179-

~181). The effact on sarum triglycerides in workers was related to duration

of exposure [193] and, in the workers and in the Yusho patients, to -

residual PCBe in the blped [175,180,193), In the Japanese workers who were
removed from exposure, the effect remained for at least 2 years [193],

Other indications of liver injury i1ia exposed workers included
oeeasional findings of elevated sarum enzyme activities, and abnormalities
in various other 1liver function tasts [190.191.195,197]. A level of
axposure at vhich liver injury will not occur 4s not indicated by the
occupational exposurs studies, aeince evidence of liver injury has been
found in the occupational studies with the lowest PC3 concentrations. It
is not possidle to determine vhether liver injury occurred with cxposurei
at the lewer levels of all the occupationsl exposure ranges Teported, but
to protect workers from any liver injury it seems that exposures should be
maiantained balow 0.01 mg/eu m (10 ug/cu m). |

Animal experiments do not demonstrats a safa exposure level either,
Although Treen at al [203] found no gvidnact of 1liver injury in
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experimen:al. animals (rabbits, guinea pigs, cats, rats, and mice) exposed
to Aroclor 1242 at concentrations of 1.9-8,6 mg/cu m for up to 31 weeks,
Ouw et al [196] found evidence of 1liver injury in workers exposed to
Aroclor 1242 at 0,32-1.44 mg/cu m. In their experiments with Arocler 1254,
Treon et al [263] found microscopic evidence of liver injury in animals
exposed at 1.5 mg/cu for 31 weeks. Linder et al [228] found increased
liver weights in rats fed Aroclor 1254 at 1 ppm for ;uo generations, ?he
intake of ‘PCBas at this diatary level can be compared to the intake from
inhalation expo;ure at about 0,1-0,2 mg/cu m; thus, the animal experiments
appear to Eonfirm indications of liver injury in workers exposed tc PCBs in
this range. The combined studies of Levy et al [197), Meigs et al [190],
Hasegawa et al [191], and Ouw et al [196], and the animal studies
(203,228], provide further support to the comclusion -that PCB exposures
must be maintained at lower levels to prevent liver injury than to prevent
chloracnes.

Since indications of Iliver injury c;n be found in reports of both
occupational studies [190,191,196] and animal experiments [203,228] with
the lowvest PCB exposure, there is no proof of an exposurs level that is
adequately lov to prevent liver injury.

The prevention of liver injury is of p;rticular concern bacause thers
is lubleapﬁinl evidence that arene oxides ars formed during tho' matabolism
of PCB-D by animale [51,68,69,74,75,81,115,116,118], and the data offer no
reason to :;lpcet that humans metabolize PCBg differently from animals.
PCB matabolites have been demonstrated to bind to nuclear eonPoncﬁtl of

hepatic cells of rhesus monkays [51] and rats [81] and this 1s sufficient

- avidence to arcuse suspicions that PCBe could be potential carcinogens in
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the workplace. Commercial PCB preparations that have been adequately

tested in rats {218,242] (Federal Register 42:6532-55, February 2, 1977)

and mice [221,240,241] have béen demonstrated to cause liver tumors., No
liver tumors were found in rats fed Aroclors 1242, 1254, and 1260 at | ppm
in the diet, but each of these mixtures produced tumors at 10 ppm (Federal
Register &2:6532455, February 2, 1977). In this eame éxperiment a high
incidence of pituitary tumors was found in PCB-fed rats. -In Yuiho patients
(160,161], and in American workers (writtenm communications, HA Sinclaire,
June 1976; G Rousch, September 1976), preliminary studies only indicate
that the occurrence of certain cancers may be excessive, Howaver, the
findings in rats and mice demonatrate reproducible production of liver
tumors after ingestion of various PCB mixtures, and NIOSE concludes that
PCBs in workplace air are potantial carcinogens.

Additional concerns for the health of workers and their families are
advarse reproductive effects (228,230,232,233], including terats in animals
fed various PCBs (FL Earl at al, written communication, 1976), and adverse
effects in human and animal infants nursed by PCB-exposad mothers
(101,182,233]," PCBs resembling those in maternal blood both qualitatively
and quantitatively have been found in human cord blood and in ctissues of
nevborn humans and animale [101,138,139,168]. TFetal resorptions were
comnon; and dose related incidences of terata wvare found in pups and
piglats wkan bitches and sows were fad Aroclor 1254 at 1 mg/kg/day or more.
Terata were not found in babies of Yusho patients (maximum conaunp:ion' of
PCBs of about 0,15 ng/kg/day); however, mlnyiundclirablo effects including
low birth veights and chloracne-like lesicns at birth and afcof nuraing

vers found [176,182,183].
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Based on the findi{ngs of adverse reproductive effects, on its
conclusion that PCBg are potential carcinogens in humans and on its
conclusion that occupational and .animal studies have not demonstrated a
level of exposure that will ndt subject the worker to possible liver
1nﬁury, NIOSH recommends cthat :@e TWA concentrations of PCBs in the
breathing zone of workers be maintained at or below- the minimally
datectable TWA concentration for up to a 10-hour workday, 40-hour workweek,
NIOSH considers the minimally detectable concentration of PCEs for the
monitoring of occupational exposures to be 1 ug?cﬁ m, based on its review
of the literature and the mathodology presented in Appendices I and II.

Maintenance of exposures to PCBs at or below this conceniracian
shbuld reduce risks of reproductive and carcinogenic effects, and protect
the employees from metabolic dysfunction, hepatic injury, and dermal
effects dus to PCB exposures during their working 1ifetimes.
A It 4is recognized that employees handling PCBs may have skin contact
with these substances, potentially resulting in dermatologic and systemic
effects., Consequently, appropriate werk practices, training programs, and
other measures should be required, ragardless of the concentrations of
airborne PCBs. Therefore, occupational exposure to PCBs has been 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 oféiéy solid products that may rasult in exposure to PCBs by skin
contsct or ;;.1nhglation.

4 (b) Sampling and Analysis
Based on an evaluation of the literatura and on ita own atudies,

NIOSH recormends sampling and analysis for PCBs as detailed in Appendices I

157 . !A'"m" 66
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and II. TFloriail has been selected as the sclid scrbent forAPCBa because
it will collect wvapors &8s well as particulates and PCBs can be
quantitatively recovered from it. The recommended Florisil sampling tubes
have been showvm to have an adequate sorption capacity (at least 100 ug) for
monitoring occupational exposures at the recommended limic for Qp to a 10~
hour workday. NIOSH has used tha sampling m.tﬁéd for . menitoring TWA
occupational exposures at iO-ZSO ug/eu m [1&7,2&6] by sampling at about 200
ml/minute for the entire workday, Total sample vo: mes of up to 100 liters
were collected, At 1 ug/cu m, 100 liters of air -ould contain 100 ng of

PCBs. The lower limit of PCB deteccion by GLC with EC detection was found

‘to be 32 pg/é-ul injection, Since the contents ¢f the Flovrisil tubes are

dissolved in 5 ml 6f solvent, this represents a total of 40 ng of adsorbed

. PCBs. Although NIOSH recommends sampling at 200 ml/minute, it may be

feasible to use pumps that,laﬁplc at faster rates if there are analytical
difficulties w;zh samples of abouc 100 litars due to low concentrations of
PCBs.

(e) Madical Surveillance

Occupstional exposure to PCBs has been shown to cause signs of livar
injury and impaired liver fumction. Ouw et al [196], Hasegawva at sl [191],
and Lavy et al [197] all found occasional incidents of elevated serum
enzyuas: . exposure conditions under vhich these will not occur are net
known, Therefors, NIOSH recommends determination of SGOT and SGPT
initially and at snnual 1n:a£§als. The respousible physician may also wish

to determine serum triglycaride concentrations since these have baen found

.to be abnormal in some workers chronically exposed to PCBs [191-193,197],

Elpccial}y. elevated garum triglyceride concentraticns have besn found to
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be related to duration of exposure and to the concentration of residual
PCBs in the bloed [193].

Although the data indicate that the reccomended standard will prevent
chloracne, it is not known that it will prevent other skin ailments, NIOSH
recormends that in comprehensive physical exsminations, special emphasis be
given to the conditicn of the skin.

PCBs fed to bitchea and sows have bccn“found to be teratogenic (FL
Earl et al, written communication, 1976). Although terata have not been
observed in  humsn babies whose mothers had been exposed to PCBs
[176,182,183), PCBs have been found in human embryocs and fetuses
{138,139,168], and undesirable effects (abnormal skim color and low birth
waights) have been oblered in neonates [176,182,183] born after their
mothers had ingested PCBs, A woman who was occupatiocnally exposed to PCBs
had a blood PCE concantration of 25 ppb when har normal baby was born
[195]. NIOSH ‘considers that its recommended standard will protect umborn
babies but recommends that women exposed to PCBs at work be advised of the
potential hazards of PCB exposure to unborn childrem.

PCBs have been found in milk of vemen who have baen expoaed’éb'PCBl
(168,195]) and babies have been adversely affected after being nursed by
PCB-exposed mothers [182], A safe lavel of PCBe in the milk of mothars

'occupaticng%}y exposed to PCBs is not known. Human milk samples in the
general US p?;nlltian usually contain detactable amounts of PCEs, and about
ons~third of the vhole milk samples have been found to contain >SO ppd and
up to about 350 ppb (EP Savage, written communication, February 1977) . It
is not known if all the mothers from wvhom these samples were taken nursed

their babies without effect. Infant monkays vho ware nursed by mothers
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in their milk at 150-350 ppb became sick and daveloped chloracme [234].
After consultation, the woman who was occupationally exposed to PCBs and

who had PCBa in her milk at about 250 ﬁpb, stopped nuraing her baby cut of

" concexrn for i1its health [195). Based on these considerations, NIOSH

recommends that women working with PCBs be counseled concerning the
advisability of nursing their babies,

(d) Personal Protective Equipment and Clothing

PCBs applied to th§ skin or cornea of experimantal animals have been
shown to cause local lesions and liver and kidney injuries [205-208,225].
One vofker vho developed chloracne after 3 monthg of exposure to PCBs was

described as having frequeﬁ:ly irmersed his hands in the PCB mixture and

| his clothes were described ae often being impregnated with PCBEs (189].
. ]

Employees working with an askarel containing 60 Areccler 1254 frequently
d‘vclopnd skin rashes which were considered by the company physician to be
allergic or contact dermatitis from the ;skarel (In the Matter of General
Electric Company, File No. 2833, New Yerk State Department of Envirommental
Conservacion, 1975), Othog complaints of these workers that wers ascribed
to the askarel included irritation of the eyes, nose and throat. Lavy et
al [197] nnd'Ouv at sl [196) found that employees exposed to PCBs at 0.013-

0.264 mg/cu m and 0.32-1.44 mg/cu m, raspectively, complained of similar

l‘irric::ionn and, on examination, there were findings of sekin rashes and

nasal irritation. Ouw et al (196] considered that one reason the blood PCB

concentrations in vorkers they studied did not decline (after improvements
in the ventilation systea had reduced the environmental concentrations of

PCBe) was because the workers did not comply with the recommendations  for

rggg*pctigg»:hli: skin from PCB contact.
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Based on these reports [189,196,197,205-208,225], NIOSH recommends
that employees working in situations where skin céntact may oceur be
provided 'with clothing that is imperviocus to PCBs and that will cover all
body surfaces vhere contact may occur., To prevent splashing PCBs into the

eyes, NIOSH recommends that employees wear appropriaée goggles or safety

_glasses in accordance with 29 CFR 1910.133 and ANSI 287.1-1968, Since

NIOSH has found PCBs to be potential carcinogens and recommends that
exposures be maintained at or below 1l ug/cu m, it considers that only a
delf-contained breathing apparatus with a full facepiece cperated in the
pouitive-;ressure mede will provide adequate protection when workers are in
areas where higher concentrations exist. Based on NIOSH studies {287-289],
other respiratory protective devices are not considered hdequa:e to provide
the needed pro:ecﬁion.

(a) Other Conasiderations

Enginesring controls ars recommended to maintain PCBs in clesed
systems to reduce exposures to the extent feasible. Such a recommendation
is consistent with the Toxic Substances Control Act (Public Law 94-469) and
with the need to protact employees from exposure to PCBs., However, there
are situations, such as in accidental leakage from closed systems and in
repair of aquipment, when PCBa may not be confined, The racommended
standard prescribes general work practices for PCBs as well as emergancy
vork practicas. Employees should be informad of the hazards of working

with PCBs, and trained in the recomuended general wvork practices and the

‘procedures to follow im emargencies. The advantages to their heslth of

complying with the work practices and medical momitoring requirements of

the recommended standard should be explained to the employees. As Ouw at
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al [196] pointed ou:.‘improving air quality does not go far in alleviating
the vorkers' body burdens of PCBe without their cooperation in implementing
the recommendations for protecting their skin from PCB contact.

NIOSH also recommeﬁdl certain sanitation practices to minimize intake
of PCBs by employees. Among these practices is the requirement that
enployees be provided with clean work clothing daily and that they change
clothing before leaving work, The importance of this measure to the
employee and the employee's family is exemplifiad in finding up to 180 ppm

" of PCBs in the dust of PCB-workers' homas [36]. PCBs may remain in
contaminated premises for years [33]. Partly for the same reason, and
because PCBs in contact with the skin can be irritating [196,197] and also
bfqnuac they have cluncd'lyl:emic effeacts in experimental animals {205~
208,225), NIOSH recommends that workers shower before leaving work,

Toxic effacts from ingestion of PCBs have been well documented in
humans L145-185] and aexperinental asnimals [101,209-224,226-237,240-248],
Workers wmay have an intake of PCBs from their normal diet of 10-20 ug/day
[46], and the maximm sdditional intaks expected from NIOSH's reccmmended
allovable work exposures might be of the order of 10 ug, NIOSH recommends
that workers wvash thair hands before esting and that food, drinks, and
sucking ' materials not be permitted in PCB work areas. The importance of
- this recommendation may be evaluated by considering that ons drop of PCBs
spilled on food, in drinks, or otherwise conveyed into the mouth may
contain about 350 ug of PCBs, compared to a total intake of 20-30 ug from
other sources, including sllowable oceupatiouai exposures.

Because the conseguences of working with PCBs may be substantial,
NIOSH recommeands that entry into PCB work areas be restricted to authorized

V r7 o
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employees vhose entry is logged daily, and whose éxposures are monitored ac
least annually to ensure that airborne exposures sare at or belew the

rfecommendad TWA limit.
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VII. RESEARCH NEEDS

Thers is a clear need for information in the following areas:

(a) The effects of chronic exposure of animals and humans to PCBs
at low concentrations require investigation. Epidemiclogic studies of
occupational groups and information on .concentrations of PCBs in workroem
air and any related clinical findings would be useful,

(b) Chronic exposures of animals to PCEs at concsntrations in the
range of the recommended envirormental limit,

(e) Stud{es of the reproductive histories of women who have been

exposed to PCBs in their occupational environments, including studies of

" status and development of infants bornm to thesa women.

(d) The absorption efficiencies of various PCB ﬁixtures by the
dermal and respiratory routas.

(o) The mathod of trangport of PCBs i$ the blood and tha partition
between blood on tha one hand, and fat stores and milk on the ether.

() A problem that confounds our understanding of the toxicity of
PCBa is that of the toxic activity of contaminants associated with PCBs,
The contaminants found in commercially important PCB products should be
identified, prepared in pure form and studied toxicologically both as
individual substances and as mixtures vith other, related compounds.

(s) Studies regarding mathods of removing PCBs from the ekin
(cleansing).

(h) Studies on tha use of various barrier cresms as a means of

minimizing dermal axposurs to PCBa.
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(1) There is uncettainty regarding baseline values for PCBs in the

blood of humans; research should be conducted to determine baselinre values

for the general population and for non-exposed industrial populatioms.
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IX. APPENDIX I

. SAMPLING PROCEDURE FOR
COLLECTION OF POLYCHLORINATED BIPHENYLS

General Requirsments

(a) Alr sanplél representative of the breathing zones of workers

oust be collected to determine the exposure from each job or from the

specific operation in each work srea.

(b) Suggested records:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
sampling:
(8)

Calibration

Date and time of sample collection;
Pump model and serial aumber;
Sample tube type and number:

. Sampling duration;
Total sample volume;
Location of sampling;

Temperature, prassure, and relative humidity at time of

Other pertinent information.

Sincq_ the accuracy of environmental sampling can be no greastar than

the accuracy of the air velume measurement, the accurate calibration of the

sampling pump 1s essential to the corract estimstion of the velume of the

l;mplé that 1is’ collacted. The required frlquahcy of calibration is

dependent on the use, care, and handling to which tha pump is subjected.

Pumps should be calibrated initially and recalibrated if misused or
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repaired. If pumps receive hard usage, more frequent calibration may be
necessary. Ragardless of use, maintenanca and calibration should bte
performed on a regular schedule and records of these should be kept.

The accuracy of calibration depends on the type of instrument used as
a referancs. The choice of calibration inatrument will depend largely upon
where the calibration is to be performed. Ordinarily, pumps should be
calibrated in the laboratory. For laboratory testing, primary standards,
such as a spircmeter or a scapbubble mearer, ars recommended, although other
standard calibration instruments, such as a wet-test meter or dry gas
weter, can be used. The calibration sectups will be similar for all
instruments.

Instructions for calibrn:ioﬁ with the soapbubble metar follow. If
another calibration device is salected, aquivalent procadures should be
used. Since thezflowrate of a pump depends on the pressure drop across the
sampling davice, in this csse a 'Florisil" tube, the pump must be
calibrated while oparating vith s rapresentativa tube in line. The
calibration system should be assembled in saries following this order:
soapbubble mater, watar uanonﬁ:or, Florisil tube, and pump.

(a) Check tha wvoltage of the pump battary with a voltmeter to
ensure sdequata voltage for calibration, and changa or chargs the battery
it ncclasi:y.

(b) Tern on the pump and moisten the inside of the scapbubble
zeter by immarsing ths buret in the soap soclution and drswing bdubbles up
the inside until they travel the antira burst length without bursting.

(c) Adjust the pump rotamster to provide the desired flowvrata.

N 08123
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(d) Check the water mancmetar to ensure that the pressure drop
across the sampling train doees not exceed. 2.3 1inches of water at 0.2
liter/minute.

(e) Start a soapbubble up the buret and measure with a stopwatch
the time required for it to move between calibration marks,

(£) Repeat procedure (e) at least twice, average the results, and
calculate the flowrate from the volume between the péeselected marka
divided by the time required for the soapbubble to traverse the distance.

(g8) Record the volume measured, elapsed time, pressure drop, air
temperature, stmospheric pressure, serial number of pump, date, time, and
name of person performing the calibration.

(h) The rotameter reading should be corrected for temperature and

pressure, if necessary.

Sampling

(a) Samples should be collected as near as practicable to the
faces of workars without interfering with freedom of movement.

(b) Samples should be collectsd to permit determinacion of TWA
exposures for evary job involving exposurs to PCBs and in sufficient
numbers to express the variability of the exposures in the work situation,

(¢) Apparatus for Breathing Zone Sn?pliag

) (1) Pump, battary-operated, with clip for attachment to the
wvorker's clothing. Adrflow through the pump should be controlled within 52
of the gelired rate during the entire sampling period.

(2) Sorbent Tubea

Glass tubes at least 7 cm long with 4 mm I.D. and containing
193 I nAnong
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two sections of 30/48 mesh deactivated Florisil. (Florisil, 30/60 meah, is
sieved to the proper mesh size.) The front section, preceded by a glass
wool plug, containa 100 mg adsorbent, and the backup sectlion contains 50
mg. A urethane fbam plgg is placed between these sections and also behind

the backup section. The ends of the tuba are flame-sealed to prevent

contamination befores usa. .

Desctivate the Florisil before packing the tubes by drying a weighed
amount at 105 C for 45 minutes. After cocoling to room tempersture, add the
Florisil to a round bottem flask which can be attached to a rotary
evaporator. Add water at 3 ml1/100 g of Florisil (ie, 3% W/W water) and

turn the mixturs in the rotary evaporator f£for |1 hour or until it is

uniformly mixed (free~-flowing).

(d) Collection and Shipping of Samples

(1) -lmnadiately befora sampling, break each end of the
sorbent tube to provide an ocpening at least one-half the intarnal diameter
of tha tube (2 mm).

(2) The smaller, 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 placad in a hofizon:al position since this may lead to
"channol;n." of the sorbent bed.

(4) Do opot pass air being sampled through eny hose or
tubing befors it antars the tuba.

(5)  Collect tha air sample at a flov rate of 200 cc/minuta
or less to obtain the total sample volume required. The recommendad

maximm sampling voluma for this mathod is 50 liters.

‘N 38125
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(6} Cap the sorbent tubes with dinert plastic caps
immediately after sanpling.‘ Under no cirecumstances are rubber capa to be
used, Label tubes and note preclse location assignments.

¢)) 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 axtremes of temperatures or
to low pressures,

(10) Provide bulk samples of the PCB .prsparation whose
presence in the environment is suspected to the analytical laboratery. Do
not transport thase bulk materials in ths sama container as ths samples or
blank tubes., If possible, aleo provide a bulk air sample to use for

qualitative identification,

4’1002(;4
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X. APPENDIX II

ANALYTICAL METEOD FOR POLYCHLORINATED BIPRENYLS

Principle of the Mathod

A known volume of air is drawn through a tuba containing Florisil to
adserd tha PCBs prasent in the air sample, The collacted PCBs are desorbed
with hexane, and ‘the resulting solutions are analyzed uaing gas-liquid
chromatography with electron capture detection., The concentration of PCBs
relative te 2 standard PCB preparation is read from a standard curve, If
the air sample 1is found to differ eignificantly in compesition from
available PCB .ltandardc, than use the ) alternata procedure of

perchlorination described in paragraph (b)7 of Procedure.

Range and Semsitivity of the Standard Analysis

NIOSH has found with Aroclor 1016, that the minimum detectable amount
of PCB is 32 pg/é ul. With a total desorption Qolunn wvera 5 ml, this would
represent a total gsample of 40 ng of Aroclor 1016, Thus the method is
capable of detecting a eoncqptra:ion of 40 ng in & ! cu = air sample, or a
qoncontraéig; of about ! ug/cu @ in an sir sample of 50 litars. The upper
range of tbi;lnalytiell mathod {s apparently limitless depending only  upon
the - dagree of dilution needed to maintain the concentration of thas sample
within the linear range of the electron capturs detector (32 !pg to 3
us/tnjnction);' In opractice, concentrations ia workplace air have deen

Ny \,‘. i\‘_.f- .
foulldi ko 'te as high as 1.5 mg/cu m,
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Interferences

(a) Strict measures to avoid contamination are required when using
the electron capture detector., Foremost, the syringe must be thoroughly
cleaned after each injection, Hexane to be used in the analytical
procedure should be pericdically analyzed by GLC for purity. It should
show no chromatographic peaks later than 45 seconds, if lese than 5 ul have
been injected.

(b) Any compound which has nearly the same retention time on the
GLC column as one of the PCBs is an interferent, This type of interference
can often be overcome by changing the GLC operating conditions or by
selecting another column. Ratention time data on a single columm, or even
oQ a number of columns, cannot ba considered as proof of chemical identity,
It is important, thearefora, that a sample of the bulk mixture of PCBs be
analyzed at tha -inc time as the contents of the sample tubes so that
chenical identification of possible interferances can be made.

(¢) Tha 1interferences vwhich have been reportad in the litarature
in the GLC analysia of PCBs are not expectad to be important for this
wathod. Chlorinated pesticides, such as DDT, DDE, etc, have been reported
as interfarences dus to coaxtraction with PCBs during workup of samples
such as wvater, tissue, #0il, or blologic fluids. Ian the csse of personal
air llnpliﬁs in an industrial enviromment, these intarferences uogld not be
present ia gmounts that would lighificancly interfere unless thay were
manufactured in the same ares. Thus, unless these chlorinated pesticides
are specifically known as potential interferents, extra. cleanup or
saparation steps for these matarials ars not ntcc;;;rf.
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(d) Sulfur-cou:aiﬁing compounds in petroleum products have been
reporced as interferences. '

(e) If presant., iz the PCB mixtyre, biphenyl will be an
interferenca vhen samples ars analyzed by perchloripatiocn; .however, PC3g
for the purpose of this rscommended standard include biphenyl.

(£) Brominatad impurities in antimony pentachlorids have also been
found to lead to ianterferences in perchlorination procedures. Results from
NIOSHE laboratorias indicate, hoviver. that these brominated impuritias may

be ramoved byzvacuum distillation of the antimony pentachloride.

Pracision and Accuracy

The performsnce characteristics of the method as found by NIOSE are
presentad below.

(a) The wvolume of air sampled can be measured to 21I if a pump
vith a calibrated voluma 4ndicator 1s used. Volunes calculated from
initial flow rate sectings may be less accurata (25%) becsuse of changes in
flow rate during sampling.

) At airborna PCB conceantraticns of up to 10 mg/cu m, tha fronet
ssction of the Florisil tube has a 1003 collection afficiency for 5O-litar
air llﬂpill. - :

(c) l.eqvn:y of known amounts of PCBs adsorbed on Plorisil is
quantitative (iOOZJ.

(d) - Sealad tubes or desorbed ssmple solutions can be storad for 2
months without PCB loss.

(e) The precision of the analysis {s dependsat upon the precision

and sensitivity of the tachnique used to quantitate tha GLC peaks of the
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samples and standards. Fhe precigion of the standard analytical procedure
has a relative standard deviation of 4.4Z,

(£) The average éonversian of PCBs to decachlorobiphenyl is sbout
1007 with a relative standard deviation of about 2%,

() Recovery of decachlorobiphenyl subjected to the
decachlorination procedure is >99% with a relative atandard deviation of
1.8%.

(h) The accuracy of these procedures is not known; accuracy '
depends on the ability to separate and-identify each compound in the PCB
mixtur§ and to compare each with & known standard. Many of the isomers in
commercial PCE mixtures have not been separated or identified, and

standards for many of the isomers srs not availabla.

Advantages of the Sampling and Analytical Methods

(a) The sampling device is small, portable, anrd involves no

liquids.

(b) The capacity of the solid sorbent sampling davice for PCBs is
large and recovery of PCBs from the sorbent is quantitative,

(c) The contents of the sample collection éubcl are analyzed by
zeans of a rapid instrimantal nnihod.

(Q) Intarferences are minimal, and mosc-ot those which do occur

can be elimipated by altering chromatographic conditions.

(e) The perchlorinatien procedure provides qualitative
confirmation and quantitative measure of PCBs, since it is based on

measurezent of the single GLC-EC detaction response of decachlorobiphenyl.
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Disadvantages of the Samoling and Analvtical Methods

(a) The precision of the sampling method {a 1limited by the

reproducibility of the pressure drop across  the tubes. Pressure drop

chaﬁgea will result in variability in the flow rate and cause the sampling
volume to be impracisely an because the pump is usually calibrated for
only one tube, )

(b) A substantial difference betwsen the composition of PCBs in
the ‘air sample and that of the commercial PCB 'mixture being used as a
standard will result 1in a large error in accuracy vhen the standard

analytical procedure is used, since estimation of the PCB content of the

sanple is based on comparison with such a PCB mixturs.

2

Apparatus

(a) Gas 1liquid chromatograph equipped with an .lce:rén capture
detector capable of maintaining a detector temperature of 350 C.

(b)  Class coluem (6 feat x 2 =m I.D,) packed with 1,5% OV-17/1.952
QP-1 on 80/100 mash Supeleoport.

()  Vials (20-m1), with aluminum-lined caps.

(d)’ Microliter syringe (10-ul1),

(a) ) Volumatric flasks (10-ml for standards) wvith glass etoppers.

(f)  Methed for determining peak areas.

(s) Jﬂd.:u:u tubas, 13 : 100 mm, with uni:ln.d screv top capé.

(h) Oven, capable of maintaining 160 C £S5 C,

(1) Sandibath. )

(§)  Vortex mixer. "

| N 08131
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Reagencs

(a) Hexane, pes:iciﬁe-grade quality.
" (b) Nitrogen carrier gas, prepurified.
(e) PCB mixture uander study.
(d) Antimony.pentachloride, distilled under vacuum.
(e) Decachlorobiphenyl.
(£) Sodium sulfate, anhydrous.

(g) Hydrochloric acid, 20X aqueous.

Calibration and Standards

(a) Standardization Procedure

Use the particular PCB mixture as the standard that was being used in
the work area in which air samples were taken, Prepare standards in hexane
at concentrations ranging from 8 to 500 ng/ml, Calibraticn curves should
be established daily since the electron capturs detector response may vary
from day to day. Plot tha standard curve in terms of comceatration (ng/ml)
versus area, Since tha 1nje;tion volumes of the standard and the sample
are ldentical, thes concentration of the sample can be read directly frem
the standard curve, ‘

(b) Alternate Standardization Procedure (Perchlorinationm)

The 'product of tha parchlorination of the PCB mixture with antimony
pentachloride is decachlorobiphenyl. Standards of decachlorobiphenyl are
}repared in hexane at concentraticns ranging from 70 to 440 ng/ul.
Cn;iﬁracion curves are established daily since the electzon capture
detector response may vary from day to day. The standard curve is plotted

in terms of concentration (ng/ml) versus pesk area. Since 'tho. injection
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volume of the standard and the sample are identical, the concentratioen of

the sample can be read directly from this curve.

Procedure
(a) Cleaning of Equipment i
All glassware used for the laberatory analysis should be washed with
a detergent, throughly rinsed with tap vater, distilled water, pesticide-
grade acatons, and finally pesticide~-grade hexane and then dried.
(b) Analysis of Samples
109 Preparation of Samples
Scors aach tube with a file and place the glass vool and front
secticn in a clean, dry vial, Place the saparating ursthans foam plug, the
back asection of the sorbent, and the retaining ursthane foam ;lug in a
second ciotn. dry visl, The front and back sections arse analyzed
separataly. ‘
(2) Dagorption of Samples
Prior te anllflil, pipet 5.0 ml of hexane 1n:o‘q:$h vial,
Florisil particles should not be allowed to cling to the glass asbove the
solvent, A niaimm desorption tims of 10 minmutes 1is required befors
analysis,
(3) Gas~liquid  chromatographic  conditions for PCB
deternination by this procedure are:
(A) Nitrogen carficr gas flow rate, 60 nl/minuta.
(B3) Injector temperature, 300 C,
) Interfacs and detector temperatures, both 325 C,

(D) Column temperature, 180 C.
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(4) Sample Injection
The solvent-flush technique 1s recommended for injection of
‘materials iato the GLC apparltﬁl. With this method, the following
procedure would be used to inject 4 ul of sample, Three microliters of
hexane would be drawn into the syringe, followed by 1 gl of air, followed
by 4 pl of sample solution, After the needle is removed from the sample
solution, 1 additional ul of air is drawvn into the oyringe to nminimize
evaporation at the tip of the needle. The plunger now rests af the 9-ul
nark, Inject at least 7 ul of the syringe contents iato the gas
chromatogram. Not less than 1 ul of flush-=solvent ahouid be used, Larger
~volumes of flush may give a solvent pqak which interferes with sample
component peaks., Ths syringe must be clna;ed wvith hexane after each
injectien,
(5). Preliminary Analysis
Using the solvent-flush method of subsection b(4), inject 1 ul
of sample and | ul of f£flush-solvent at the conditions specified under
subsection b(3). If the sample is too cencentrated, further dilutiems will
be necessary to bring the concentration of the sample solution inte the
litiear range of the electron capturs detactor. Omce the concentration of
the sample is appropriately adjusted, its chromatogram should be compared
to that of a standard to determinae if the air sample is qualitatively
di!tarant.ia'eclpoqition from the standard. If there is little d‘fference
batwveen the two 'chrounéogrnns, then proceed with the standard snalysis
using the PCB mixture for standardization, subsecticn b(6), On the other
hand, should thers be a eignificant difference batween the two
chromatograns (such that comparisen vith the PCB mixture could rasult in
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gross error), then use “the alternate procedure for standardization,
subgection b(7).
(6) Standard Analysis
Select at least five 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 seleéted
psaks in the sample chromatogram of those in the standard chromatograms of
known amounts of material.
(7 Alternate Standardization Procedure

A 200-ul aliquot of the sample i¢ placed in a 13-=m x 100-mm culture
tube and tha hexane is slowly evaporated with dry nitrogen until 10 ul or
less remain. Do not allow hexane to climb tha tube during evaporation and
do not allov the sample to evaporate to dryness, Immediately add 0.2-0,5
ml of distilled antimony pentachleride with a disposable pipet as rapidly
as possible (antimony pentachloride decomposes rapidly im air) and cap the
tubs. The sample should remain light yellow after this lddition. but if
the sample turns dark broewn or black, it must be discarded and another
aliquot of that sample must be used. All samples ars placed togather in a
sand bath. Thaere should be no linar ina the cap of the tube, since most
liners are attacked by antimeny pentachloride, A sample of
decachlorobipbenyl is treated i{n a manner similar to the samples. The sand
bach containiag all of the treated samples is placed in a preheated oven at
160 C for at least ] hours. Samples may also be treated overnight. After
perchlorination, Ehﬁ sand bath is removed from :hc'ovtu and the samplas are
ranoved from the sand and sllowed to c;cl to room tamperature. To each
sazpla 1s added dropwise 0.5 ml of 202 hydrochloric acid. This mixture is
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,gﬁen extracted four times with 1-2 ml of hexane each tiue: Each extract is
"paased through a funnel contaioing approximately 0.5 g of anhydrous sodium
sulfate (retained by a glass wool plug) into a 10-ml volumetric flask. The
volume of the aamble ig brought to 10 mi by rinsing the pipet, sodium
sulfate, and funnel tip with hexane. The funnel should not rest on thezlip
of the flask du;ing filtration. The glass wool plug and aoq§um.sulfate in
the funnel #re replaced after leach sazple. An aliquot of the sample
gsolution is injected under the GLC conditions described above. The
solv;n:a flush technique 15 recommended using 2 ul of solvent back flush
" and 6 ul of standard or sample solution. The syringe must be ;lenned with
hexane after each injection. The height or srea of the decachlorobiphenyl
peak is compared to that of the decachlorobiphenyl standard and the weight
of dec;chlo;obiphenyl present is calculated.
(8)  Gas-liquid chromatographie conditions for
- .dlcachlorobiphenyl.d;tetmina:ion:
- (A) Nitrogen carrier gas flo; rate, 90 ml/minute.
(B) Injector temperature, 300 C.
(C) Intezrface and detector temperaturs, 325 C.
() Column temperature, 220 C.
(e) '1‘Dotarn1nncion'o£ Doaérption Efticicncy
NIOSE has found average desorption .fficicncy i» >99.3Z, thus,

results ot sample analyses need not be corr.c:cd for desorption efficiency.

Calculations
(a) Standard Analytical Procedurs
The £following are the steps in the calculation of concentrations of
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PCBs in air when determined with a PCB mixture as the standard.

(1) Add cthe heights or areas of several selected prominent
peaks (at least five) in ths chromstogram, compara with the total heights
or areas of thosa same peaks in the standard, and read the concentration of
tha sample solution (og/ml) from the standard curve. ‘

(2) Multiply the concentration, im ng/ml, of the sample
solution by the total voluma, in ml, of the sample solution and calculate
the weight of PCBs in the sazple. Maka corrections for the blanks if
necessary. -

(3) Add the waights found on the front and the back
sections of the tube te find the total weight of PCBe in the air sample.

(4)_ Divide the total weight of tha PCBs in the air sample
b? tha volume, ia litars, of air sampled and report the PCE congen:ration
in ng/liter or its equivalent in ug/cu m.

(b) Altarnate Standardization Procedurs
fha following arae the steps in the calculation of concentratiocns of
PCBs in air using tha perchlorination method.

(1) The height or arsa of tha decachlorobiphenyl peak in
the chromatograa of the sample aliquot is compared to the height or area of
tha decachlorobiphenyl peak in the chromatograms of the standard. The
coucencratien of decachlorobiphenyl in the sample aliquot is read from the
standard cugve.

(2) The concentration of decachlorobipheayl in this aliquot
(ng/ml) is multiplied by the total volums (ml) 62 the saaple solution to
give the total wveight of PCBs in ths sample as decachlorobiphaenmyl.
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(3 The weights of PCBs, as decachlorobiphanyl, found on
the front ana back sections of the tube are sumzed, corrections for blanks
are made, and the total weight of PCB, as decachlorebiphenyl, in the air
sample is calculated.

(4) The total veight of PCB is divided by the volume of air
sampled and the air concentration is reported in ng/liter or its equivalant

in ug/eu m.
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XI. APPENDIX IIT

-

MATERIAL SAFETY DATA SHEET

General instructions for preparing a Material Safety Data Sheet
(MSDS) are presented in this chapter. Tha examples used in the ctext are
for 41llustrative opurposes and are not intended to applg to any specific
compound or product., Applicable information about a specific product or
naterial shall be supplied in the appr;priace block of the MSDS,

The product designation 1is inserted in the block in the upper left
corner of the first page to facilitate filing and retrieval, Princ 1in
upper case letters as large as possible. It should be printed to read
upright with the sheat turned sideways. The product designation i1ia that
nane or code deiignncion wvhich appeirs on the label, or by which the
product is sold or knewn by employees. The relative numerical hazard
ratings and key ststements are those determined by the guidelines in

Chapter V, Part B, of the NIOSH publication, An Identification System for

Occupationally Hazardous Materisls. The company identificaticn may be

printed in tha upper right corner if desired,
« (a} Secticn I. Product Identification

The manufacturer's name, address, and regular and emergency telephone
numbers (;aclndiag ares code) are inserted in the appropriats bdlocks of
Section I, The company listed should ba a socurce of detailed backup
informaticn on the hazards of tha material(s) coverad by tha MSDS. The
listing of suppliers or vholesale distributors is discouraged. The trade
name should be the product designation or common name u.ocl:heed with the

material. The syuonyms are those commonly used for tha product, especially
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formal chemical nomenclature. Every known chemical designation or
competitor's trade name need not be listed,

(b) Section II, Hazardous Ingredients

The ‘"materials" listed in Section II shall be those substances which

are part of the hazardous preoduct covered by the MSDS and individually meet

“any -of the criteria defining a hazardous material, Thus, one component of

s multicomponent product might be listed because of its toxicity, snother
component becausa of its flammability, while a third component could be
included both for its toxicity and i{ts reactivity. Note that a MSDS for a
single component product must have the name of the material repeated in
this section to avoid giving the impression that there are no hazardous
ingredientcs,

Chemical substances should pc listad according te thoi; complete name

derived from a recognized system of nomenclature, Where poasible, avoid

using common names and general class names such as "aromatic amine,”

"safety solvent," or "aliphatic hydrocarbon' when the specific name is
knowm.,

Tha "2" may be the approximata percentage by weight or volume
(indicate ban;p) vhich each hazardous ingredient of the mixture bears to
the whole mixture. This may be indicated as a rangs or maximm smount, is,
"10-40% vol” or "10% max wt" to avoid disclosure of trade secrets.

Toxic hasard data shall be etated in terms of concentration, mede of
exposure or test, and animal used, eg, "100 ppm LC50-rat," "25 mg/kg LD50=-
skin-rabbdit," |"7S rp@ LC man,” or '“permissible exposurs frem 29 CFR
1910.1000," or, if not svailable, from othar sources of publications such

as the American Confarence of Governmental Industrial Hygienists or the
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American National Standards Institute Inc. Flashpeint, shock sensitivity
~or similar descriptive data may be used to indicate flammability,
reactivity, or similar hazardous properties of the material,
(e)  Section ITI. Physical Data
The data in Section III should be for the total mixture and should
'include the boiling point and melting point in degrees Fahrenheit (Celsius
in parsnthases); vaper pressure, in conventional millimaters of mercury (mm
Hg): vapor density of gas or vapor (air = 1); solubility in water, in
parts/hundred parts of water by weight; specific gravity (water = 1);

percent volatiles (indicate {f by waight or volume) at 70 degrees

' Fahrenheit (21,1 degreas Celsius); evaporation rate for liquids or

sublimable solids, relative to butyl acetate; and appearance and odor,
These data are useful for tho'céntrol of toxic substances. Boiling point,

vlpor?dtnlizy, perceant volatiles, vapor pressure, and evaporation are

useful for designing propsr ventilation equipment., This information is -

also useful for design and deployment of adequate fire aad epill
contaimment equipment, The appesrance and odor may facilitate
identification of substances sterad in improperly marked containers, or
vhen spilled,
(d) 'SQcﬁicn FV. Fire and Explosion Data

. Section IV asbould e&nt;in complats fire and explosion data for the
product, il.lndiag flashpoint and asutoigniticn temperaturs in degrees
?;hzcnhe;: fc.lliul in parenthesss): flammable iinitn. in percent by volume
-1n‘air: suitable extinguishing media or materials; special tirofigh;ing
procedures; and unusual fire rnnd explosion hazard information. If the
product presents no firs hasard, imsert “NO '?Il! HAZARD" on the 1line

C N 08141
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labeled "Extinguishing Media."

(e) Section V., Health Hazard Information

The ‘''Health Hazard Data' should be a combined estimate of the hazard
of the total product., This can be expressed as a TWA concentration, as a
permisaible exposure, or by scme other indication of an acceptable Ilimic,
Other data are acceptable, such as lowest LD50, if multiple components are
involved. '

Under "Routes of Exposure,’ comments in each category should reflect
the potential hazard from absorption by tha route in question. Couments
should indicate the severigy of the effect and the basis for the statement,
if possible. The basis might be animal studies, analogy with similar
products, or human experiences. Commants such as "yes" or "possible" are
not helpful,. Typical comments might be:

Skin Contact--single short contact, no adverse effscts likely;

prolonged or repesated contact, Iirritatiomn, and crackisg.

Readily abeorbed cyrough the skin with severe systemic effects.

Eye Contact--some pain and mild transient irritation: no cormeal
scarring.

-

"Emergency and Firast Aid Procedures” should be written in lay
language and should primarily reprélant firnt-aid'trcn:ﬁnnt that could bde-
provided by é.ilundical parsonnel or individuals trained in first aid.

Information in the '"Notes to Physician" section should include any
special medical information which would be of assistance to an attending
physician 4including required or recommended preplacement and periodic
medical examinations, diagnostic procedures, ;nd medical management of

overaxposed wvorkers.

e ‘N 08142
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(£) Seetion VI, ﬂiac:ivi:y Data

The c&mmentl in Section VI relate to safe storage and handling of
hazardous, unstable gubstances. It is particularly important tc highlight
instability or dincompatibility.to common substances or circumstances auch
as vater, direct sunlight, steel or copper piping, acids, alkalies, ete,
"Hazardous Decompositien Produé:s" shall inciude those products relaased
under fire conditions. It must slso include dangerous products produced by
aging, such as peroxides in the case of some ethers, Where applicable,
shelf 1ife should also be indicated.

(g) Section VII. Spill or Leak Procedurses

Datailed procaduéel for cleanup and disposal should be listed with
emphasis on prccaut;onl to be taken o protect worksrs assigned to cleanup
dotafl: Specific neutralizing chemicals or procedures should be described
in detail. Disposal methods should be explicit including propar labeling
of containers holding residues and ultimate disposal methods such as
“sanitary landf£i1l,” or "{ncineration." Warnings' such as "comply with
local, state, and federal antipellution ordinances” are proper but not
sufficient, Spgqific procedures should be identified,

(h) Section VIII, Special Protectien Information

Section VIII requires specific informacion., Statements such as
"Yes," '"No," or "If Necessary" are not informativa. Ventilation
requirements should be specific as to type and praferrad methods. épcei!y
respirators as to type and NIOSH or US Bureau of Minas approval class, ie,
“Supplied air,"” "Organic vapor canister,” "Su;tablc for dusts not more
toxic than lead,” ete. Protective esquipment must be specifiad as te. type

and materials of comstruecticn.

REAi s | 212 ‘¢ 08143
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(1) Section IX, Special Precauticns

"Precautionary Statements" shall consist of the label statemencs
gselected for use on the container or placard. Additicnal information on
any aspect .of safety or health not covered in cther gsections should be
inserted in Section IX. The lower block can contain references to
published guides or din-house procedures for handling and storage.
Department of Tranasportation markings and classifications and other

freight, handling, or storage requirements and enviroumental controls can

be noted.

1) Signature and Filing

Finally, the name and address of the responsible person who completed
the MSDS and the date of completion are entered., This will facilitate
correction of errors and identify a source of additional informatiom.

The MSDS shall be filed in a location readily acccssiblc to workers
po:aﬁ:iaily exposed to the hazardous material, The MSDS can be used as a
training aid and basis for discussion during safety meetings and training
of new employees. It should assist management by dirvecting attention to
the need for specific control engineering, work practices, and protective
measures to ensurs safe han&ling and use of the material, It will aid the
safety and health staff in planning a safe and healthful work envircnment
and in euggesting appropriate cﬁ.rgoncy procedures and sources of help in

the eveat of haraful exposurs of employees.
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MATERIAL SAFETY DATA SHEET
' | PRODUCT IDENTIFICATION
| UANUFACTURER' Naus EMERGENCY TELEPMONE HO:
AOORESS
TRADE NAME
() SYNONYMS
Il HAZARDOUS INGREDIENTS
MATEIRIAL OR COMPONENT l 3 HAZARD DATA
_ _ Il PHYSICAL DATA
QQILING POINT, m_-n MELTING FOINT
SPRCIFIC GRAVITY Q=98

VAPOR PRESSURE

- VAPOR DENSITY (AIRY)

SALUBILITY IN 430 | 8Y WT

% VOLATILES 8Y YOL.

EVAPORATION RATE (BUTY( ACETATE: W

APPRARANCE AND UDOR
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IV FIRE AND EXPLOSION DATA

FLASH POINT AUTOIGNITION

(TEST METHOO) TEMPERATURE
FLAMMABLE LIMITS IN AIR, % 8Y VOL. LOWER UPPER
EXTINGUISHING

MEDIA

SPECIAL FIRE
FIGHTING
PAOCEDUNES

UNUSUAL FIRE
AND EXPLOZION
HAZARD

V HEALTH HAZARD INFORMATION

HEALTH MAZARD CATA

ROUTES OF EXPQIURE

INNALATION

$KIN CONTACT

SKIN ABSORPTION

IYE CONTACT

INGESTION

SFEECTS OF OVEREXPOSURE
ACUTE OVEAEXPOSURE

CHRONIC OVIREXPOSUAE

EMERGEINCY AND FIAST AID PROCIDUAES

{YEs

$Kin:

INMALATION:

incesTION

NOTES TO PRVIICIAN

215

-




e e -

A o mi A i
e e s m e - B S S e SRR T

oA T I SR . L —— e

VI REACTIVITY DATA

CONDITIONS CONTAIBUTING TO INSTABILITY

INCOMPAL.BILITY

HAZAADOUS DECOMPOSITION PRODUCTS

CONDITIONS CONTRIBUTING TO HAZAADOUS POLYMERIZATION

VIl SPILL OR LEAK PROCEDURES

STEPS TO & TAKEN \F MATERIAL IS RELEASED OA SPILLED

NEUTRALIZING CHEMICALS

WASTE DISPOSAL METHOD

Vii} SPECIAL PROTECTION INFORMATION

VENTILATION REQUIAEMENTS h

SPECIFIC PFERJOMAL PROTECTIVE EGLAPRENT
RESPIRATORY BPOCIFY W DATAIL)

ave

GLOVES

OTHER CLOTHING AND SQUIPMENT
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IX SPECIAL PRECAUTIONS

PRECAUTIONAAY
CTATEMENTS

QTHER HANDLING AND
STORAGE REQUIREMENTS

PRARPARID QY

ADORIESS.
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TABLE XII-I

"CHEMICAL AND PHYSICAL PROPERTIES OF SOME AROCLORS

LGGOUVY. - v

fire-

~ Distillation Density Flaeh-
Aroclor Chlorine, Range, C g/ml point® Point* Appearance
X w/w (corrected) 25 C F ) 4
P~
1221 20.5-21,5 275-320 1.18 286-302 349 Clear, mobile oil
1232 31.4-32,5 290-325 1,26 305-310 460 "
~
® 1242 42 325-366 1.38  384-356 none** "
1248 48 340-375 1.44 379-384 " o
1254 54 365-390 1.564 none** " Light-yellow visous liquid
1260 60 385-420 1.62 " " Light-yellow soft, sticky reain
1262 62 390-425 1.64 u " Light ' .../ sticky, viscous resin
1268 68 435-450 1.82 " " White to off-white powder
- #*Claveland Open Cup
o **None to boiling point
o
- Adapted from reference 1
o
\O
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TABLE X112
QUALITATIVE AND PERCENT CHLOROBIPHENYL AND BIPHENYL COMPOSITIONS OF COMMERCIAL PCB PREPARATIONS
(Qualitatively major peaks = M, minor peska = m, amblguous identities = 7; quantitatively, percentages rounded)
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TABLE XI1-2 (Coatinued)

QUALITATIVE AND PERCENT CHLOROBIPHENYL AND BIPHENYL COMPOSITIONS OF COMMERICAL PCH PREPARATIONS

{Qualitstively major peaks = M, tainar peaks = m, ambiguous identitles = ?; quantitatively, percentages rounded)

Substiiuted Posltions
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Commercisl Preparstion Deslgaations {trade names omitied)
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. CL-8ubstituted Poasitions
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27488
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LY NS
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173405
273488
273458
227488
227458
222548
273408
2r458
273488
227046
213458
271Y58
223058
223558
2254
237458
235554
273748
araras
273408
227408
LTATAE
LTINS

Commercisl Preparsiion Designations (irade names omiticd)
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TABLE X11-2 (Conitinued)
QUALITATIVE AND PERCENT CHLOROBIPHENYL AND BIPHENYL COMPOSITIONS OF COMMERCIAL PCB PREPARATIONS
(Qualitatively major psake = M, minor pesks = m, ambiguous ideatities = 7; quantitatively, percentages rounded)
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TABLE XI1-2 {Continued)

QUALITATIVE AND PERCENT CHLOROBIPHENYL AND BIPHENYL COMPOSITIONS OF COMMERCIAL PCB PREPARATIONS

(Qualitatively major poaka = M, minor peaka= m, -m_hluumu identitiea = 7; quantitatively, perceniages rounded)

-

CL-Hiibstituted Posltions
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Referaacs He: n ]
o MW Mlbes, wrifien communication, November 1816
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LIVE WIRE

Companv Adoots PCB Policv

-

The U. §. Environmencal Protection Agency has notified the

Stectric Ucilicy Induscry that a group of chemicals known es

arlsehlorinated biphenyls (PCB's) represents a potential hazzazd

ty -he environment. and to human healch.

'he Toxic Subscance control act required the promulgacion of

r:iecs prescribing marking and disposal requirements for PCB's

.

e rules were promulgated with—am-effective date of April 18,

1373.

The intent of the regulations are to protect the environment
from furcher concamination by PCB's resulting from improper

n.ndling and disposal.

M¢ fyan has stated that, "Nevada Power Company is committed to

1 ha2lance of conservation and utilizaction of our natural re-

w

aureas and to ensure an adequate energy supply to the cuscomers

witnin our service area. Our eqvircnmental rolicies recognize

Lozt te achieve this goal q8r facilities and operations mus:

.

¢ conducted and operated within environmental requiremencs'.

Piil’g;-are sometimes found as an addicive in insulacing fluids

fouadiin some capacitors and indoor transformers. During man-

=

afacture PCB's are intentionally added to cransformers.and ca-

nacitors because PCB's can reduce the likelihood of fire in

2lectric equipment.

N.:0681
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Liva wire

Savember, 197

Py 2

The rezulations prescribe che approved mechods of disposal when
PE's are taken from service and requiremencs for facilities used

for the storage of PC3's prior to their disposal.

1a addicion to PCB-containing transformers and capacitors the
law also applies to PCB arcicles, article containers, chemical
substances, containers, equipment, and mixtures, all of which

arv defined in the regulation.

— -
——

The regulation does not require that PCB's be removed from ser-
vice earlier then would normally occur, but their eventual dis-
posal must be in accordance with the requirements of the law.
Currently, gll company nonliquid waste is disposed of at a chem-

izal landfill near Beacty, Nevada.

PCt's are among the most stable compounds known. Their chemical
stabilivy, low volacility, high dielecctric constant, and com-
patibility with other hydrocarbons have concributed to their
vxtensive use as dieclectric and’heat transfer fluids, as in cap-
]
acitors and transformers. 7
The threat of PCB's to the environment was only re;ently acknow-
lcdggg}- the danger arises from their chronic toxicity, their per-
vnsié%hess and persistance in cthe environment, and their -tendency
to accumulate in food chains. PCB's have been Zound in signifi-
cant concentrations in waterways and sediments throughout the
world, and have recently been found in the milk of nursing mochers

in mapy areas of the United States.
N 06814
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Live Wire
tavember, 1979
Fage 3

R

. In view of the potential health eifects of exposure to employees
and the public, che Sagecmeeparcment has been charged with the
rasponsibility of developing, handliﬁg. and disposal procedures;

aiso, cemployee and public education programs.

In addition to employee training programs for affecgted depart-
sents such as Lines, Substation, and Warehouse personnel, much

interest has been shown by certain_segments of the public and

aszencies. The Safety Deparcment has developed a public presenta-
tiorn and information service for these groups. Special slide
oresencations have been made to the Public Service Commission
ard area fige departments. Within the company a Control and
Yandling Procedures manual has been prepuared and distributed to

.l affecred departments.

3¢cause the PCB liquids are found in Line, Subscation capacitors,
and indoor transformers the Line and Substation Departments are
~ire most affeccted. 7

~

P
A conzinuing education program has becn implemented to ensure

han all employeces occupationally exposed to PCB's have curreat
knowwledge of job hazards, proper maintenance and cleanup me-
Joids, éﬁd-proper use of protective clothing and equipment,

inc luding respirators.

N.-06815
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MEMORANDUM

TO: Dave Barneby. ..~ DATE: May 29, 1978
Shelby Williams
Jzck Crum
Bill James
Dave Odell
Charlie Stewart
Dan Crotta, Lines Dept.
Or) FA 320 SAFETY Eatyr 822 .
FROM: Rickie Slate SUBJECT: New PCB Dispssal andé
AMarking Reguiremen®s

Attached is a letter from Clyde B, Eller, Director, Eaforcament
Division, EPA, Rezion IX, concerning new regulations concerning
marking aad disposal of transformers and related equipment contaia-
ing PCBs (polychlorinzted biphenyls). Also included is a copy of the
Federal Register section celineating these requirements. These
regulations do affect us znd PCB containing equipment must bz dis-
poced of onlv in an EPA aporoved manner, effective immediately,
On Page 7157 of the Federal Register section attached it is stated
that, "These regulations do not require removal of PCB's from ser-
vice and disposal earlier than would normally be the case. Ifowever,
when PCB's are removed from service and disposed of, disposal must
be undercaken in accordznce with these regulations,

Concerning the labeling of equipment containing PCBs, Page 7151 of
the Federal Register states, "All containers of PCB liquids, not-in-
service PCB transformers, and not-in-service larze high voltage
capacitors are required to.be labeled by July 1, 1978. All transport
vehicles carrying PCB's are required to be labeled beginning October 1,
1978. All in-service transformers, in-service large high voltage
capacitors, and new equipment with small PCB capacitors are reguired
to be labeled by January 1, 1979.

Please study the regulations concerning labeling and disposal carefully
and comply with these regulations. I will write to EPA and inform them
of the extent to which the regulations apply to NPC as "urzed" in

Mr, Eller's letter. If there are any problems, please call.

Y . ' c Ve
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Survey shows blacks’ PCBs

-

double those of whites

Newsday

WASHINGTON — A
national health survey
shows that black Americans
have (wice as much of the
dangerous chemical com-
pounds called PCBs in their
bodies as whites,

The survey, conducted
by the Environmental Pro-
tection Agency, is not yet
published. But Dr. Freder-
ick W. Kutz, who is in
charge of the EPA’'s nation-
al monitoring program for
pesticide residues in human
beings, told Newsday that
the results are “absolutely a
representative sample” of
the U.S. population as a
whole. “We don’t know
why,” Kutz of the finding.
“}Ve just know it's occur-
ring.”

- The survey results, based
on a weighted population
sample of 10,000 persons by
census tract across the
country, show that blacks
have an average of about
four parts per million of
PCBs, or polychlorinated

biphenyls, stored in their.

bodies, compared to two

parts per million in whiteg;

Although those seem liks
small amounts, the com-
pounds are considered =o
dangerous in both short-
and long-terin effects on hu-
man beings — concentra.
tions as low as 10 paris per
million can have harmful
effects — that the EPA's
findings have caused a
strong reaclion among
black politicul Jeaders and
merqbers of the health com.
munity,

These were some imme-
diate reactions (o a request
from Newsday for comment
on the findings:

—The Congressional
Black Caucus designated
Rep. Parren J. Mitchell, D-
Md., to press the environ-
mental agenry for answers
on what should be done “to
reduce high levels in blacks
and the poor and to deter-
mine what long-range
measures ought to be initi-
ated o prevent overexpo-
sure of poor, blacks and mi-
norities” to PCRBs.

—New York State
Health Commissioner Da-
vid Axelrod said his office
will test milk samples e

ready collected from nurs-"

ing mothers to determine if
there is a racial stratifica-
tion in PCB levels. Axelrod
also called on the EPA to
perform or fund studies to
determine the cause of high
levels of the chemical in
blacks. He expressed a
“cancern with infants par-
ticularly (because) an in-
fant can get a very strong
dose of this compound from

his mother."

~-Medical leadersin both
the National Association
for the Advancement of
Colored People and the all-
black National Medical As-
sociation expressed con-
cern. [ am going to present
this to our health commit-
tee,” said Dr. Sylvester Da-
vis, chairman of NAACP's
medical arm. “We will look
into the situation and make
any directed action which
seems warranted.” NMA
President Jesse Barber, a
neurosurgeon at Howard
University Hospital, said
his organization would in-
vestigate the EPA's find.

.ings to “see if there is any-

thing we can do both from a
scientific and a political
‘point of view."

While the scientists as
yet have no explanation for
the difference between PCB
levels in blacks and whites,
they speculate that differ-
ences in diet, genetics or
life-style, among other fac-
tors, might be responsible.
An earlier study showing
greater concentrations of
the pesticide DDT in blacks

than in whites was later at-

tributed to a difference in
exposure arising from life-
style factors.

The pivuise level at
which PCB concentrations
are hazardrous to human
beings is unknown. but ac-
cording to a Justice Depari-
nuent cotnpliaing in o recent
Case, "I"CHr are tose, carc-
nogente and ther hioaceu-
mulate, At concentrations
between 10 paris per mil-
lion and 800 parts per mil-
lion, they cause .various
harmfvl reactions in lubora-
tory animals, including skin
lesions, liver damage, kid-
ney mallunction, ulceration
of the stomach and repro-
ductive failure; at levels
greater than 800 parts per
million death gcewrs in lab-
oratory animals.”

Because of the sericus
health hazards posed by
PCBs, the Food and Drug
Administration- has estab-
lished very low tolerances
for PCBsin food items. Any
items that exceed these to-
lerances are removed from
the market. Among the
items for which levels were
estahlished are eggs (G5
part per million); dairy
products (2.5 parts per mil-
lion) and animal feed (0.2
part per million). Because
PCBs are stored.in fatty tis-
sue, only fish and poultry,
which have very little fat,
are perfnitted higher con-
centrations; they may con-.
tain up Lo five parts per niil-
lion.

Efforts by black political
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leaders in the health area
have focused on problems
such as providing minority
health care and service, but
the PCB study drew imme-
diate reactions: "“This area
has been neglected and not
concentrated on by the
black community,” said
Rep. Louis Stokes, D-Ohio,
chairman of the Black Cau-
cus brain trust on health af-
fairs. Another member, Dr. .
Nathaniel Revis, said he
would recommend “that
EPA or FDA further those
studies by determiniag the

_ effectsof these high concer |-
 trations on disease process- |
_ . es—if thereis a higher inci-

dence of birth defects,
tumnors and liver disorders.”

Harold Snyder, PCB re-
gulation team leader at the
environmental agency, said,

- *The human health haz- |

ards are obvious, PCBs are
very persistent materials.
They are a suspected carci-
nogen. We know they are
associated with certain liver
disorders.”

But human evidence is
glight and deals primarily

with Japan, where 16587.}

PCB poisoning cases have:
been recorded since 1968,

from rice oil containing 800z}
to 1,000 parts per million of |

-

PCBs. Victims exhibited
nervous disorders, hearing
loss, vispal impairment,
birth defects and severe
skinproblems.

The evidence of the ef-
fects of PCBs on other
forms of life, however, has
been documented over a
broad range of species. Al-
though it is not known what
the potential effects of four
parts per million will be in
black citizens, it is known it
takes only 0.5 part per bil-
lion of PCB to kill salmon
eggs. Pinfish, spot and other
pan-sized A5k are killed at
fiva pe & e witlion.

2. only 10 parts per bil-
uon or less, PCBs cause
high mortality rates in At-
lantic blue crabs, pink
shrimp and oysters. The list
goes on to include reproduc-
tive defects and other ab-
normalities in rats, chick-
ens, and similar higher
animal forms. As a result of
those findings, Congress, in
the Toxic Substances Con-
trol Act of 1976, ordered an
end to the manufacture er
sale of PCBs, effective this
sumrmer.

But that does not mean
the problem will go away.
The man-made compound
is 80 stable that it is almost
indestructible. It was devel-
oped for heat control within
electrical systems. “It was
super for this purpose be-
cause it wouldn't burn by

fire and it wouldn't de-
grade,” even in acid. accord-
ing 1o EPA's Snyder. And
for that very reason. he
agid, "We are looking at the
fact that now they are going
to be around for 100 vears
of more” in the environ-
ment.

The EPA estimates the

——

otal luad of PCBs already
dispersed in the U.S. envi-
ronment at 150 million
pounds: an additional 240
million pounds is buried in
municipal landfills and 758
million more are currently
in commercial use in power
transformers and other
electrical equipment such

_as air conditioners, micro-
wave ovens and IV st AL
lhhu[!ll EPA 'hus texila-
tions to conteal l“.iill'-‘ul ol
mast of the PUBs aoen i
commercial tisg, iU caliged
control digposal of smalle
items such as TV sets Sy
dersaid.

The result i» that «ame-
thing on the crder of 5

miihoan pesannds o Vithe o
[AM] [I‘.‘L:!'.l toe tetnain ¢ e
v rehitient Joe ot bt o
centery, A the o
prnted, e a0 s dlaperad in
water aui .oih o tends
move lughor up the toud
< haw o hutans

The EPA currently has
nn plans to allocate fuds

o ~tudving the PCR pho-
Jietfetton. eXeepl 1o 2 coop-
erative vl with the Pub-
fic Health Serviee in
looking into nuintional vi-
fects un u broad range of di-
seases, which might diziov-
er a liuk between liver
daniage and I'CB levels

.within the 7000 peaply in-

volved in that study,

o
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INTRODUCTION

On May 31, 1979 in the Federal Register (44 FR 31514) the U.S.
Envxronmental Protection Agency published the Final Rule for
Polychlorinated Biphenyls (PCBs) Manufacturing, Processing,
Distribution in Commerce, and Use Prochibitions. This Booklet*

in a non-technical manner, deals with the Rule's coverage and
requirements, 1Its question-and-answer format is categorized into
the following 18 areas, '

Q&A Categpfy Questions
Introducto;y Information . . . . . & « . 1-8
General Ruie Provisions., . . . . « .+ .« . 9-~-21
IMPOTE/EXPOrL . & & & w4« o o 0 0 .o 22-23
Transformegs t e e e s e s e a e h . e 24-40
Railroad TransfOrmers . . . + « + + 4 .. 41-49
Capacibors « « « ¢ ¢ & ¢ ¢ 2 & o » s as 50-54
Mining Equipment . . . . . . . . . . ., 55-60
Hydraulic S§stems e e e e e e e e e e 61-65
Heat Transfer Systems . . . . « « « « 66-67
Other PCB US@S . & & ¢ o o « o « o o o o 68-75
Labeling . & ¢ v « o ¢ o o o o s o o o o 76-83
TESEING v v « « « ¢ 2 o « » s o o a o o 84-86
Storage . .+ . 4 s s s e e 4 e 4 s ae w 87-95
SP1I1S 4 o 4 ¢ v 4 bt e e e e e e e e e 96-99
Recordkeeping . « « « &« ¢ « 2 o o« « & o 100-104
Disposal « ¢« v v & ¢« & & o o o s s + & « 105-119
. PCBs in the Workplace , . . . . . . . . 120-125

Contacts for Information ., . + + « « « o 126=127

b3 .
*This Booklet has been prepared by the Industry Assistance
Office within EPA's Office of Toxic Substances. It is an
. informal document, and persons are directed to the PCB Final
Rule for specific legal reguirements.

a P40

it A L — ————_—— o Y g LS &4 s



inks, lubrice .s, carbonless copy paper, and sealants, coatinge,
and dust control agents,

Most of the PCBs marketed in the United States are still in
service, primarily in electrical equipment,

(6) WHY ARE PCBs HARMFUL TO HUMAN HEALTH AND THE ENVIRONMENT?

PCBs are harmful because once released into the environment
they do not break apart into new chemical arrangements, instead
they bicaccumulate in organisms throughout the environment. 1In
addition, PCBs biomagnify in the food chain -- that is, they ac-
cumulate in the tissues of living organisms and .as they move up
the food chain towards man their concentration increases. These
facts are significant because PCBs have been shown to cause
chronic (long-term) toxic effects in many species even when the

exposured to very low concentrations.

(7) WHAT ARE THE KNOWN HEALTH EFFECTS OF PCBs?

There are well documented tests which show PCBs cause, among
other things, reproductive failures, gastric discorders, skin
lesions, and tumors in laboratory animals.

Studies of workers exposed to PCBs have shown a number of
symptoms and adverse effects including, but not limited to,
chloracne and other epidermal disorders, digestive disturbances,
jaundice, impotence, throat and respiratory irritations, and
severe headaches, '

(8) WHAT ACTION HAS EPA TAKEN AGAINST PCBs?

In 1976, Congress enacted the Toxic Substances Control Act
(TSCA). Section 6(e) of this law requires EPA to establish rules
to: (1) govern the disposal and marking of PCBs; and (2) pro-
hibit, with certain exceptions, the manufacture, processing,
distribution in commerce, and non-totally enclosed use of PCBs.

‘ Final Marking and Disposal Rules appeared in the Federal
Register on February 17, 1978 (clarifying amendments to this Rule
appeared in the Auqust 2, 1978 Federal Register}.

On June 7, 1978, the Proposed PCB Ban Rule was published in
the Federal Register., The Final PCB Ban Rule appeared in the
Federal Register on May 31, 1979; this Rule supersedes the
February 17, 1978 PCB regulation and takes effect on July 2,
1979.
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one million ::-.itional pounds of existing PCBs will be con-
trolled, as well as 100,000 to 500,000 pounds per year of new
PCBs.

(11) IS THERE ANYTHING WHICH CONTAINS LESS THAN 50 PPM PCBs
WHICH IS BANNED FROM BEING USED UNDER THIS RULE?

Yes, waste oil containing any detectable concentration of
PCBs is forbidden from being used as a sealant, coating, or dust
control agent. To permit the use of waste oil with any PCB-
contamination to be used in road oilinhg, pipe cocating, or vege-
tation spraying would cause PCBs to directly enter the air and
waterways, which could introduce them into the food chain.

(12) WHAT IS THE DIFFERENCE BETWEEN "MANUFACTURING OF PCBs" AND
"PROCESSING OF PCBs"?

The actual creation of the chemical substance PCB, or a
substanc¢e contaminated with PCBs (e.g., PCBs as an impurity), is
the "manufacturing of PCBs".

The production of PCB Articles and PCB Equipment is con-
sidered "processing of PCBs", and involves the use of existing
PCBs. Processing PCBs includes such activities as placing man-
ufactured PCBs into capacitors or transformers.

(13) WHAT IS CONSIDERED A PCB ARTICLE? PCB EQUIPMENT? PCB
ITEM?

An article whose surface is directly contacted by PCBs is
considered a "PCB Article". Examples include capacitors, trans-
formers, electric motors, pumps, and pipes. :

Equipment whose surface is not directly contacted by PCBs,
but contains a PCB article, is considered "PCB Equipment", Ex~-
amples include televisions, air conditioners, microwave ovens,
electronic equipment, and fluorescent light ballasts and fix-
tures,

"PCB Item” is a collective term used throughout the Rule to
refer to PCB Equipment/Articles/Containers/Article Containers.

(14) WHAT EFFECT DOES THE PCB BAN RULE HAVE ON PCB ARTICLES?
PCB EQUIPMENT?

After July 2, 1979, PCB Articles can no longer be produced

" because the production is not totally enclosed. However, since

L]
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(17) THE BAN RULE PROHIBITS THE USE OF PCBs EXCEPT IN A "TOTALLY
ENCLOSED MANNER". WHAT IS MEANT BY "TOTALLY ENCLOSED MANNER?

_ "Totally enclosed manner" is a term which Congress wrote
into TSCA's Section 6(e) and refers to PCBs contained in a way
that does not permit any detectable exposure to PCBs.

Examples of totally enclosed PCB uses, allowed to continue
after July 2, 1979, are found in television sets, air condi-
tioners, and microwave ovens. These iltems contain PCB compeonents
{such as PCB capacitors) but their normal continued use will not
result in any exposure to human beings or their surroundings.

(18) THE BAN RULE SAYS THAT FEPA CAN GRANT EXCEPTIONS, KNOWN AS
AUTHORIZATIONS, TO ENABLE THE CONTINUED MANUFACTURING,
PROCESSING, DISTRIBUTION IN COMMERCE, OR USE OF PCBs IN A
NON=-TOTALLY ENCLOSED MANNER AFTER JULY 2, 1979. HOW CaN I
GET AN AUTHORIZATICON? HAS EPA ALREADY GRANTED SOME?

EPA may propose and grant an authorization without a spe-
cific request from those who will benefit from the authori-
zation, Also, the authorization can be valid for any time period
that EPA finds appropriate.

The following non-totally enclosed PCB activities have al-
ready been authorized by EPA (beside each is the Rule section to
refer to for details):

o servicing PCB Transformers and PCB-Contaminated
Transformers (Sec. 761.31l{(a));

o use in and servicing of Railroad Transformers (Sec.
761.31{b));

o use in and servicing of Mining Equipment (Sec.
761,31({c)):

o use in Heat Transfer Systems (Sec., 761.31(4));
o use in Hydraulic Systems (Sec. 76l.31l(e));
~ 0 use in Carbonless Copy Paper (Sec, 761.31(f));
"Q'IU
opPigments (Sec. 761.31(q));

0 servicing Electromagnets (Sec. 761.31(h)}:

o use in Natural Gas Pipeline Compressors (Sec.
761.31(1)):

© ANDN243
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IMPORT/EXPORT

(22} CAN PCBs (THE CHEMICAL ITSELF) BE IMPORTED OR EXPORTED
AFTER THE BAN RULE'S JULY 2, 1979 EFFECTIVE DATE? WHAT
ABOUT PCB EQUIPMENT (TELEVISION SETS, MICROWAVE OVENS,
ETC.) WHICH CAN CONTINUE TO BE DOMESTICALLY PRODUCED UNTIL
JULY 1, 1979, HOW LONG CAN THEY CONTINUE TO BE IMPORTED AND
EXPORTED?

Because TSCA considers the term "import"™ to be synonomous
with "manufacture", no PCBs (except waste) can be imported or
exported after July 2, 1979, unless an exemption is obtained from
EPA. )

Furthermore, it was the intent of Congress to have this Rule
treat domestic and foreign PCB production equally., Therefore,
PCB Equipment can be imported and exported until July 1, 1979,
After July 1, 1979, an exemption must be obtained from EPA in
order to continue this activity,

(23) EPA HAS DECIDED TO ADOPT AN OPEN BORDER POLICY WITH RESPECT
TC THE DISPOSAL OF PCBs., WHAT DOES THAT MEAN?

The PCB Ban Rule allows for PCB wastes to be either imported
or exported for disposal for one year -- until May 1, 1980, Aall
imported PCB wastes must be disposed of in accordance with Sub-
part B of the Final Rule. Persons exporting PCB wastes for dis-
posal are to notify EPA at least 30 days before the first expors
shipment; quarterly reports of actual shipments are also regquired,

EPA believes that the adoption of this open border policy
for PCB waste disposal will be advantageous to both the U,S$. and
foreign countries, especially Canada. Generators of PCB wastes
will be able to select the PCB disposal site that offers the most
reasonable transportation and disposal costs. The open border
policy will be in effect for almost one year, at which time EPA
will examine the progress made by other nations in establishing
and operating safe PCB disposal sites. The Agency will also at
this time determine if extension of the open border policy is
appropriate.



. requirements separately; the other 3 categories are discussed

simultanecusly.)-

(27) HOW DO I DETERMINE WHICH OF THE FOUR TRANSFORMER CATEGORIES
I HAVE?

A transformer must be assumed to be a PCB Transformer if:
(1) the nameplate indicates that the transformer contains PCB
dielectric fluid; (2) the owner or operator has any reason to
believe that the transformer contains PCB dielectric fluid; or
(3) the transformer's dielectric fluid has peen tested and found
to contain 500 ppm or greater PCB., If a transformer does not
have a nameplate or there isn't any information to indicate the
type of dielectric fluid in it, the transformer must be assumed
to be a PCB Transformer,

If a transformer is tested and found to contain less than
500 ppm PCB, it will then fall into one of the other appropriate
categories.

A transformer can be reclassified as a Non-PCB Transformer
if its dielectric fluid has been tested or otherwise verified to
contain less than 50 ppm PCB. Testing Transformers in order to
classify them as Non-PCB Transformers does not significantly
¢thange the actions required by the Rule. If your transformers
are proven Non-PCB Transformers you should take precautions to
see that they aren't later contaminated during servicing with PCB
fluid over 50 ppm.

(28) WHY SHOQULD I ASSUME THAT MY MINERAL OIL TRANSFORMER IS A
PCB-CONTAMINATED TRANSFORMER? IF I GO TO THE EXTRA TROUBLE
AND EXPENSE TO TEST MY TRANSFORMER IN ORDER TQO CLASSIFY IT
AS A NON-PCB TRANSFORMER, WHY WON'T MY REQUIREMENTS UNDER
THE RULE BECOME SIGNIFICANTLY SIMPLER?

Current data shows that 25-40% of the existing mineral oil
transformers are contaminated with 50 ppm or more of PCBs.

No clear pattern exists to explain why one transformer is
contaminated and another one is significantly less contami-
nated. This means that testing all transformers would be
necessary in order to be certain about the appropriate cate-
gory. This would be extremely expensive. Therefore, the
requirements in the Rule for servicing, disposal, labeling, and
use have been designed to make this testing step largely unnec-
essary.

The only servicing restriction on PCB-Contaminated Trans-

formers is that companies servicing transformers owned by others
and who sell pCB-contaminated mineral oil to their customers must
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use of mos: :xisting transformers throughout their lifetime. .zpa
has decided that this activity doesn't present an unreasonable
risk to human health and the environment.

However, any servicing (including rebuilding) of PCB Trans-
formers that involves removing the coils from the casing is
prohibited by the Ban-Rule. Removing the c¢oils substantially
increases PCB exposure, therefore, EPA concludes this servicing
to be an unreasonable risk., EPA believes the cost of this pro-
hibition (about $14 million the first year and steadily less each
year after) is justified by the increased risks which would other-
wise occur to human health and the environment.

(32) CAN I REBUILD MY TRANSFORMERS?

Rebuilding a transformer would involve one or more of the
following: draining the transformer, removing and disassembling
the core, reworking the coil or rewinding a new coil, reassem-
bling the core, and refilling the transformer with new fluid.

EPA permits the rebuilding only of PCB-Contaminated Trans-
formers (containing between S0 ppm and 500 ppm PCB), and, of
course, Non-PCB Transformers. If your transformer is Cl&SSlfled
as a PCB Transformer (contaxnlng 500 ppm or greater PCB), it
cannot be rebuilt unless it is first reclassified to a PCB-
Contaminated Transformer.

EPA debided'to permit rebuilding of PCB-Contaminated Trans-
formers, because the exposure to PCB is relatively low and the
economic impact of not permitting this activity would be very
high.

(33) CAN I SERVICE MY OWN TRANSFORMERS?

EPA has decided to authorize this activity, which is con-
sidered.use, for persons who service their own transformers until
July 1, 1984,

(34) CAN I HAVE A SERVICE SHOP WORK ON MY TRANSFORMER?

""Yes, you can have work done on your transformer without
receiving an exemption from EPA provided the shop doces not add
any PCB fluid. 1If PCB fluid (50 ppm PCB or greater) needs to be
added, the shop can add your fluid without obtaining an exemp-
tion. However, if the service shop adds their PCB fluid to
your transformer, they must get an exemption to do so after July
1, 1979,
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able to use a xailroad Transformer containing greater than 1,000
ppm PC8 after July 1, 1984,

[N

(45) DO I HAVE TO TEST MY RAILROAD TRANSFORMER?

You will have to test your Railroad Transformers immediately
afrer any PCB concentration reduction related servicing,que aAga:y
BETWERPY )L AL A4 MovTHS AFTER SVGH 3I®QViciysg

(46) HOW OFTEN DO I HAVE TO TEST MY RAILROAD TRANSFORMER?

It is necessary to test your Railroad Transformer immed-
iately after it has been serviced to reduce the PCB concentra-
tions in order to verify the new PCB concentration. In addition,
between 12 and 24 months after such servicing the transformer is
to be tested again to gauge the PCB concentration level,

(47) ARE THERE RESTRICTIONS ON WHAT I PUT IN MY RAILROAD
TRANSFORMER?

Yes, there are restrictions., If you rebuild (remove the
coil) the Transformer after January 1, 1982 it cannot be refilled:
with dielectric fluid containing a PCB concentration greater than
50 ppm. After January 1, 1982, Railrocad Transformers may only be
serviced with dielectric fluid containing less than 60,000 ppm
PCB. Finally, after January 1, 1984, Railrcad Transformers may
only be serviced with dielectric fluid containing less than 1000
ppm.

(48) WHAT KIND OF SERVICING CAN BE DONE ON RAILRCAD
TRANSFORMERS?

Any kind of servicing can be done on Railrocad Transformers
until January 1, 1982. After that time, the transformer can be
rebuilt only if it is to be refilled with dielectric fluid
containing less than 50 ppm PCB. Starting on January 1, 1982
transformers may only be serviced with dielectric fluid contain-
ing less than 60,000 ppm PCB (except when it has béen rebuilt).
After Januvary 1, 1984, Railroad Transformers may only be serviced
with dielectric fluid containing less than 1000 ppm PCB (except
when it has been rebuilt).

After July 1, 1979, processing and distribution in commerce
of PCBs in order to service Railroad Transformers can be con-
ducted only by those persons granted an exemption.

-16-
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(49) CAN I REBUILD MY RAILROAD TRANSFORMER?

Before January 1, 1982 you can rebuild your Railroad
Transtormer with PCB dielectric fluid. After January 1, 19832,
any rebuilt Railroad Transformers must not contain dielectric
fluid with a PCB concentration greater than $0 ppm.

o

CAPACITORS

{50) HOW DO THESE RULES AFFECT CAPACITORS? CAN I CONTINUE TO
USE MY PCB CAPACITORS? -

Yes, you can continue to use your PCB capacitors for their
useful life. The primary effect of the new prohibition rules is
to terminate the manufacture of any new PCB capacitors,

(51) WHAT ABOUT THE DISPOSAL OF PCB CAPACITORS?

These rules continue the provisions of the PCB Disposal and
Marking Rule published in the February 17, 1978 Federal Register,
Large PCB capacitors must be disposed of in an EPA approved chem-
ical waste landfill or incinerator. After January 1, 1980 all
large PCB capacitors will have to be incinerated in special EPpA
approved incinerators.

Special disposal is not required for small capacitors -~-
except those waste capacitors owned by PCB capacitor or PCB
equipment producers.

(52) WHAT IS THE DIFFERENCE BETWEEN LARGE AND SMALL CAPACITORS?

Small capacitors have less than 3 pounds of contained
dielectric fluid; large capacitors have 3 pounds or more of
dielectric fluid,

(53) 1 HAVE PCB CAPACITORS THAT ARE TEMPORARILY OUT OF SERVICE;
CAN THEY BE PUT BACK INTO SERVICE?

Yes, but they will be subject to disposal requirements at a
later date. .

a8
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(59) CAN I SCRAP THESE MACHINES?

Yes, but first the PCB motors must be removed and Properliy
dlsposed PCB motors can either be incinerated or, after drai=-
ing the PCBs, placed in a chemical waste landfill.

(60) HOW LONG CAN I USE THESE MACHINES?

PCBs cannot be used in mining equipment after January 1!,
1982.

HYDRAULIC SYSTEMS

(6l) DO ALL HYDRAULIC SYSTEMS HAVE PCBs IN THEM?

Probably not. PCB hydraulic fluid was developed for use in
machines that were subject to high temperatures, such as aluminum
die casting machines and hydraulic machines in steel mills. Be-
cause of their low flammability, PCBs provide an extra measure of
fire protection, The use of these high concentration fluids was
discontinued several years ago by most users, because of serious
water pollution problems, However, residues of the original
fluid remain in sufficient quantities to be of continuing envi-
ronmental concern.

In addition, it is possible that hydraulic systems on other
machines that did not pose any special fire risk also had these
PCB fluids added to them, These may be sufficiently contaminated
to require action under these regulations.

(62) CAN THESE PCB CONTAMINATED HYDRAULIC SYSTEMS CONTINUE TO BE
[JSED? IS ANY CORRECTIVE ACTION NECESSARY?

These PCB contaminated systems can be used until July 1,
1984, provided that a corrective program of testing, draining,
refilling, and/or topping-off is undertaken.

(63) HOW OFTEN MUST I TEST MY HYDRAULIC SYSTEM?

Any hydraulic system that ever contained PCB hyvdraulic £fluid
must be tested by November 1, 1979, and, at least annually there-
after, until the system reaches 50 ppm PCB,
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(63) CaAN PC NTINUE TO BE USED IN SMALL QUANTITIES FOR
RESEARCS AND DEVELOPMENT?

Yes, until July 1, 1984, As with microscopic slides, Epa
will decide later whether to extend the authorized time for use.

.

(70) IN THE EARLY 1970's CARBONLESS COPY PAPER WAS MADE WITH INK
CONTAINING PCBs., WHAT PROVISIONS DOES THE PCB BAN RULE
MAKE FOR THIS PAPER? .

although carbonless copy paper is no longer made with PCBs,
supplies of this paperstock still exists; most are in files.
Because the amount of PCB on each sheet is extremely small and no
inexpensive method of separating PCB from non-PCB carbonless pa-
per has been developed, EPA has authorized the use of existing
PC8 carbonless copy paper indefinitely, '

{71) SOME PIGMENTS CONTAIN PCBs, CAN THEY CONTINUE TO BE USED?

EPA's PCB Ban -Rule authorizes the use of diarylide and
pthalocyanine pigments, containing PCBs as an impurity in con-
centrations ranging from several thousand parts per million to
50 ppm, until January 1, 1982, However, after July 2, 1979,
these pigments, containing greater than 50 ppm PCB, cannot be
manufactured, and they cannot be processed or distributed in
commerce after July 1, 1979, unless EPA grants exemptions for
these activities,

(72) OTHER CHEMICALS ALSO CONTAIN PCBs IN LOW CONCENTRATIONS,
CAN THEY CONTINUE TO BE USED?

At this time, EPA's Ban‘'Rule does not authorize the use of
any other chemicals containing PCBs. Several manufacturers have
requested exemptions to manufacture chemicals with low concen-
trations of PCBs, and, if these exemptions are granted, EPA will
consider appropriate authorizations to permit the use of the
chemicals,

(73) I?,SOMEONE MANUFACTURERS PCB CONTAMINATED CHEMICALS BUT DID
NOT APPLY TO EPA FOR AN EXEMPTION CAN THEY STILL REQUEST
ONE?

Anyone in that situation should apply to EPA for an

exemption using the procedures EPA published in the Federal
Register on November 1, 1978. (See the "Contacts for Infor-
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extremely : ... (approximately $10 for eacn of the 35 million
transformers).

An unmarked transformer is automatically assumed to be a
PCB-Contaminated Transformer, However, if a transformer has no
nameplate information but there is a reasonable suspicion that
PCBs may be present above 500 ppm --- the transformer should be
labeled as a PCB Transformer until the PCB content can be
verified,

(78) WHERE DO I HAVE TO PUT THE LABELS?

All labels (or marks) are to be put on the exterior of PC3
Items and transport vehicles in a place that they can be easily
seen and read by anyone inspecting or servicing them.

(79) THERE ARE A LOT OF PCB CAPACITORS AND EQUIPMENT CONTAINING
THESE CAPACITORS IN USE. DO THEY ALL HAVE TO BE LABELED?

The requirements for labeling capacitors are primarily
related to disposal; the labels serve as a positive reminder
regarding disposal, All large, high voltage PCB capacitors have
to be labeled, including those in service. Large, low voltage
capacitors have to be labeled when they are taken out of service
for disposal

Small capacitors do not have to be labeled. Egquipment con-
taining PCB capacitors does not have to be labeled unless the
capacitor is a large, high voltage type or if the eguipment was
produced after January 1, 1979 and contains a small PCB capacitor.

(80) DO 1 HAVE TO LABEL A PCB CAPACITOR THAT IS ON A POLE OR IN
A SIMILAR INACCESSIBLE LOCATION?

If a PCB capacitor is installed in a "protected" area (e.g.,
on a power pole, or structure, or behind a fence) the pole,
structure, or fence is to be labeled in a place easily seen by
interested persons, such as servicemen.

(81) I SUBMITTED A PETITION TO EPA TO BE GRANTED AN EXEMPTION
FROM THE JULY 2, 1979 MANUFACTURING BAN, 1IF I AM GRANTED
AN EXEMPTION, WHAT WILL THE LABELING REQUIREMENTS BE FOR
THE PCBs I MANUFACTURE?

Any labeling requirements for chemical substances or mix-
tures containing 50 to 500 ppm PCBs manufactured after July 2,

A000251
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(85) WHAT EQUIPMENT IS AVAILABLE TO DETECT PCBs?

There is no simple field test for detecting PCBs. It is
usually done using gas chromatography/electron capture., The bes:
solution would be :to contact an experienced chemical laboratory
in your area that could perform such tests,

(86) ARE THERE EPA APPROVED 'LABS TO ANALYZED SAMPLES OF P(CBs?

No, EPA does not have a program for recommending or
approving analytical laboratories.

STORAGE

(87} WHAT KINDS OF CONTAINERS ARE APPROPRIATE FOR STORAGE?

The May 31, 1979 Final Rule permits 5 container types (5,
5B, 6D, 17C and 17E) which comply with Department of Trans-
portation (DOT)} specifications set out in 49 CFR 173.346, to be
used to store ligquid PCBs. Most of industry already is using
these containers for PCB storage and handling.

(88) CAN LARGE CONTAINERS, SUCH AS STORAGE TANKS, BE USED FOR
THE STORAGE OF PCB LIQUIDS?

EPA decided in the Final Rule tc permit large containers,
such as storage tanks, to be used to store bulk PCB liquids,
This is to allow safe transfer and storage of large PCB liguid
quantities; in addition, reduce storage costs, 1In other words,
the transfer of stored bulk PCBs from tanks to other tanks or
tank trucks will lessen the spill risks as opposed to having to
transfer these large .quantities from a number of smaller storage
drums into transfer tanks. :

These storage tanks must meet design and construction
standards adopted by OSHA (29 CFR 1910.106). Also the storage
facilities must have a spill prevention control and counter
measure plan similar to the plans required for oil spill
prevention,

Owners and operators of bulk storage facilities will have to
keep records of the amounts added to and removed from bulk
containers. These records will be important in tracing waste
shipments and enforcing the disposal and storage requirements.

ANON252
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When - 1tainer develops-a leak, t contents sh0u¢d
immediately te transferred to another, non-leaking container or
to special "overpack"” containers, such as those used in the
chemical industry for leaking containers.

[N

(94) MUST THE EPA INSPECT A BCB STORAGE AREA ONCE IT IS BUILT
BEFORE IT CAN BE USED?

No, it is the responsibility of the organization storing the
PCBs to insure that the storage area meets the specifications,

{95) DO PCB STORAGE AREAS HAVE TQ BE PERIODICALLY CHECKED FOR
LEAKS OR OTHER PROBLEMS? WHAT ABOUT PCB ARTICLES, SUCH AS
TRANSFORMERS, THAT ARE IN SERVICE? .

PCB storage areas must be checked by the owner or operators

-at least every 30 days., Articles in service are not required to

be checked by the regulatzons, but periodic checks would be a
wise practice.

SPILLS

(96) DO PCB SPILLS HAVE TO BE REPORTED

Under the authority of TSCA, PCB spills have to be reported
whenever the incident poses a substantial risk to human health or
the environment.. Since "substantial risk"™ cannot be precisely
defined, however, any spill should be reported when people come
into dlrect and uncontrolled contact with PCBs, or.the extent of
the spill is large enocugh to expose significant numbers of ani-
mals,’

In addition, a spill should also be reported when the volume
or the extent of the spill is unknown -- such as spills that
enter drainage systems. PCB spills into water, onto shorelines,
or those that threaten water-courses- should always be immediately
reported,

EPA is currently completing regulations under the Clean Air
Act that will require reporting for water-related hazardous
chemical spills (including-(PCBs). These regulations will have
criminal penalties for failing to report such spills.,

As a general rule, spills invelving a single capacitor de
not have to be reported unless PCBs threaten or enter a water-
course. Because of the greater threat to health and the envi-
ronment, transformer spills should be reported -- unless only
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disposition pecifically, this applies .o facilities using or
storing at least 99.4 pounds (45 kilograms) of PCBs in PCR
Container(s); one or more PCB Transformers; or 50 or more PCB
High or Low Voltage Large Capacitors.

These records shall be maintained for at least 5 years after
the facility ceases using or storing PCBs or PCB Items in
prescribed quantities.

(101) DO PCB INCINERATCR FACILTIES HAVE TO KEEP RECORDS?
CHEMICAL WASTE LANDFILL FACILITIES? HIGH EFFICIENCY BOILER
FACILITIES? 1IF SO, FOR HOW LONG?

Owners or operators of all three types of PCB Disposal
Facilities have to keep records. Incinerator and high efficiency
boiler facilities must keep their records for 5 years; chemical
waste landfill facilities must keep their records for at least 20
years after PCBs have stopped being disposed there.

(102) WHEN MUST I BEGIN KEEPING RECORDS OF MY PCB FACILITIES?

PCB recordkeeping, if applicable, was to have bequn on July
2, 1978, These records form the basis of an annual document
prepared for each facility by July 1l; the first annual reports
should be compiled by July 2, 1979,

(103) MUST COMPANIES SEND THEIR ANNUAL REPORTS CONCERNING PCBs TO
EPA OR KEEP THEM FOR THEIR OWN RECORDS?

Companies should keep their PCB records and annual reports
at their facility for inspection by EPA personnel. Do not send
the records or reports to EPA unless it is specifically requested
by the Agency.

(104) I HAVE PCB FACILITIES IN SEVERAL LOCATIONS. DO RECORDS
HAVE TO BE KEPT AT EACH SITE?

Qwners or operators of more than one facility having PCBs
may choose to keep all of the records at a single facility, but
the identify of that single facility must be available at each
location. The record location must be manned at least 8 hours a
day.feaq A Negman O Reva weex
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(108) ARE Txz_<Z SPECIAL DISPOSAL REQUIREMENTS FOR SMALL PCB
CAPACITORS CONTAINED PRIMARILY IN SMALL APPLIANCES AND
FLUORESCENT LIGHT BALLASTS?

No, small capacitors can be disposed of as municipal
waste., EPA has determined that the random disposal of small
capacitors in municipal solid waste sites by householders and
otherdxnfrequent disposers does not present an environmental
hazar

However, the disposal of large quantities of small PCB
capacitors by commercial and industrial activities poses a larger
environmental risk, Therefore, EPA encourages these persons to
establish voluntarily a collection and disposal _program that
would result in the waste capacitors going to chemical waste
landfills or high temperature incinerators.

(109) HOW ARE HYDRAULIC MACHINES CONTAMINATED WITH PCBs TO BE
DISPOSED?

In general, only a relatively small portion of these ma-
chines are contaminated with PCBs, in particular those used in
die-casting and forging operations. Therefore, instead of re-
quiring disposal in a chemical waste landfill, the final rule
permits disposal of hydraulic systems as municipal solid waste
and salvaging of these machines after draining. First, the ma-
chines must be drained of all free-flowing liquid., If the fluid
contains more than 1000 ppm PCRBs, the machine must be flushed
with a solvent and thoroughly drained before disposal. The
liguid must be disposed of by high temperature incinerators or,
if the PCB concentration is 50 to 500 ppm, by high efficiency
boilers or in chemical waste landfills.,

(110) HOW CAN I DISPOSE OF THE DIELECTRIC FLUID IN MY
TRANSFORMER?

Fluids from PCB Transformers (concentrations of 500 ppm
greater) must be disposed of only by high temperature incin-
eration., Fluids from PCB=Contaminated Transformers (with 50 ppm
to 500 ppm PCBs) must be disposed of in high efficiency boilers,
"in approved chemical waste landfills, or in high temperature
incinerators. Fluids from Non-PCB Transformers (with less than
50 ppm PCBs) have one disposal restriction: they cannot be used
as a sealant, coating, or dust control agent if they contain any
detectable PCB.

ANOO25S
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{117) HAVE . .. DISPOSAL SITES BEEN APPROVLuU FOR PCBs? erRg ARE
THEY? )
A O~ '-mn‘io VAR NG (NeRLT
Yes, e*gﬁt chemical waste landfill sitesphave been ap-
proved. No incinerator sites have yet been approved, but three
sites are currently being considered.

The landfill locations are as follows:

1. Facility: General Electric Co., Silicone Products
Division. Faclility Address: 260 Hudson River Rd., Waterford,

New York 12189. Facility Telephone Number (518) 237-3330. Type

of Facility Approved: Incinerator. Type of PCB Waste Handled:

- Approval allows G.E. to incinerate only those PCB wastes which

are generated on site, i.e., G. E. can not accept PCBs for
incineration from any other company or any other G.E. facility.
Expiration Date of Approval: September 1, 1981, EPA Regional
Office Contact: Wayne Pierre. EPA Telephone Number: (212) 264-
0505,

2. Facility: Newco Chemical Waste Systems, Inc, Facility
Address: 4526 Royal Avenue, Niagara Falls, New York 14330,
Facility Telephone Number: (716) 285-6944. Type of Facility
Approved: Chemical Waste Landfill. Type of PCB Waste Handled:
Capacitors (small and large); Properly drained transformers:
Contaminated soil, dirt, rags, and other debris; Dreddge spoils;
Municipal sludges; and Properly drained containers (drums}).
Expirationd Date of Approval: August 18, 1981, EPA Regional
Office Contact: Wayne Pierre. EPA Telephone Number: (212) 264-
0505.

3. Facility: SCA Chemical Services, Inc. Facility Address:
1550 Balmer Rd., Model City, New York 14107. Facility Telephone
Number: (716) 754-8231, Type of Facility Approved: Chemical
Waste Landfill. Type of PCB Waste Handled: Capacitors (small
and large); Properly drained transformers; Contaminated soil,
dirt, rags, and other debris; Dredge spoils; Municipal sludges;.
and Properly drained containers (drums), Expiration Date of
Approval: October 2, 1981.

4, Facility: Waste Management of Alabama, Inc, Facility
Address: P.O. Box 1200 Livingston, Alabama 354/0. Facility
Telephone Number: (205) 652-9529. Type of Facility Approved:
Chemical Waste Landfill. Type of PCB Waste Handled: Capacitors
(small and large): Properly drained transformers; Contaminated
soils, dirt, rags, and other debris; Dredge spoils; Municipal
sludg@#ss and Properly drained containers (drums). Expiration
Date -0f Approval: Open-ended. EPA Regional Office Contact:

Mr. 3§§is Scarbrough. EPA Telephone Number (404) 881-3016.

5. Facility: Casmalia Disposal. Facility Address: 539 ¥Ysidro
Rd,, P,O. Box 5275, Santa aarbara, California 93108-main office
(site located near Casmalia in Santa Barbara County). Facility
Telephone Number: (805) 969-4703. Type of Facility Approved:
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tll9) CAN PCBs OR PCB ITEMS BE EXPORTED FOR DISPOSAL? BE’
IMPORTED FOR DISPOSAL?

Yes, refer to Question #23 in the "Import/Export® section of
this Booklet.

PCBs IN THE WORKPLACE

(120) ARE THERE ANY OSHA RULES GOVERNING PCBs IN THE WORKPLACE?

YeS Theae mae asHA ASIVEATH v GFovfAnivg ALl Iv THE wodkAlace

RSBl Ly g ot heimeng  hOwever, in 1977 the National
Institute of Occupational Safety and Health (NIOSH) -=- the HEW
organization responsible for researching workplace safety --
published "Criteria for a Recommended Standard ... Occupational
Exposure to Polychlorinated Biphenyls (PCBs)". OSHA, associated
with the Department of Labor, will use this document to develop
mandatory standards regarding PCBS. Meweved 0544 ALY AequiRes EmPlayaqs
T PRavine EmALaygis i THA PLAct af Sl iarmens THA (3 FAne §dam Rﬂegwlz,go MazAags

(l121) WHAT IS A RECOMMENDED STANDARD FOR OCCUPATIONAL EXPOSURE?
WHAT IS THE STANDARD RECOMMENDED BY NIOSH FOR OCCUPATIONAL
EXPOSURE TO PCBs?

A recommended standard is a determination of the level of
exposure that will substantially reduce any risks of reproductive
or tumorigenic effects of PCBs and prevent other adverse effects
of exposure in the workplace. It is based on a l10-hour workday,
40-hour workweek, over a normal working lifetime.

NIOSH has recommended in their Criteria Document .for PCBs
that occupational exposure to PCBs be controlled so that no
worker is exposed at a concentration greater than 1.0 microgram
total PCBs per cubic meter of air {1l.0 Mg/cu m), determination as
time-weighted average (TWA) concentration, for up to a l10-hour
workday, 40 hour workweek. This is only a recommended standard ™
and it has not been adopted to date, by either OSHA or EPA. At
the present time, however, OSHA is reviewing this recommended
standard.

(122) DID NIOSH RECOMMEND ANYTHING ELSE TO REDUCE EXPOSURE TO '
PCBS IN THE WORKPLACE?

~ Yes, NIOSH made recommendations about work practices, per-
sonal protective equipment and clothing, medical surveillance,

personal c¢lean up and sanitation practices, and employee
information programs.

A0ON2NT
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"(127) HOW DO I GET A COPY OF THE RULE?

e ————— A L Tl

{125) IF I GE -8 LIOUID ON MY- SKIN, HOW C. .« I REMOVE IT?

If liguid or solid PCBs are splashed or spilled on an

employee, contaminated clothing should be removed promptly and
the skin washed thoroughly with scap and water for at least 15
minutes. y .

Eyes should be itrigated for at least 15 minutes if liquié
or solid PCBs get into them. A drop of vegetable oil may be put
into the eye to relieve the irritating effect of PCBs.

CONTACTS soé INFORMATION -

(126) IF I HAVE'OTHER QUESTIONS ABOQ& THE PCB BAN RULE's
« PROVISIONS, IS THERE SOMEONE I CAN CONTACT?

If you have more.queséions cali the Industry Assistance
Office on their nationwide *=oll free number: 800-424-9065;

persons in the Washington, D.C. area can reach this Office by
calling 554-1404.

' SUPPORT DOCUMENT/
VOLUNTARY ENVIRONMENTAL IMPACT STATEMENT (REFERRED TO IN
THE RULES AS THE VERSAR REPORT)?

Copies 6E.Both can be obtained by calling the éhone numbersf
mentioned in the answer to Question 126, or by writing to:

John B, Ritch, Jr., Director
Industry Assistance Office
Office of Toxic Substances (TS-799)

U.S.~ Environmental Protection Agency
. 401 "M" Street, S5.W.

Washington, D.C. 20460

QU.3. GOVERNMENT MINTING OFFICE: 1979 O 297-520-4130 ' ’ A 000258
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SALT LAKE: CITY" (AP)' — Blood testa and pombly

_breaat milk-samiplés will- be-taken: this week by scientists ~
seeking to determine how widely the toxic substance PCB

hassprend through Western states, officials mdSatnmln!

inniné states, 7"

. Health officials” havee found: PCB’ contamination ES

chxckem, eggs;
Montana, W

South Dakota and: anesota; said Leroy Gomez, district

d:recmr for the Food and Drug Administration in Denver.

L T M e e TEF N S L S

fooda and feeds in Idaho, Utah,

_ -ern Idaho’s Franklin County.
- Researchers from' t.hmtmnal Center for Disease Con:’

ok ‘are expected: to,arrive-in eastern Idaho early in the -
‘week to help state-officials with the tests for PCB, an out-
lawedchemcalcwhlch sofar has bean found in food or feed.

"- t_

magm e o e T

" Dr. Edward Gallagher, state health officer for the Idaho |
Department of Health, said Saturday blood tests and pos--
gibly breast milk samples would be taken this week in east-

‘Gallagher said researchers ,would be’ lookmg for thef

_amount of PCB individuals may have ingested. He said thes

tests. 'would: determine’ whether further health at.ndle.sas

_‘would beneeded.:

Contannnnt:on was recently noticed at.Ritewood Eggr'
Co. in Franklin, Idaho, a major egg supplier voluntarily de-,

_.stroying n:ulhons of 6ggs. and hundreds of. thouaands of
.'.Oregon, Towa,.North Dakota,.

chickens.
So far, no illneas in humans or animals has heen traced‘

. to PCB contammat:on, Gallagher sald He sa:d because:

LIPVARE 7 S0 P PV
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chemical; once:used as a:coolant in elec

calculated levelsof the ch&ncal mEntaﬁmned eggswas “but banned five yemugo T
80 low, a person would have to éat “a tx'emendoua muraber . Still not known: is how the chemlcal may have gottan.
of eggs” to show any ill effecta. T . into themeal. -

Contact with'large amounts‘of PCB --polychlonnated Chickens from Rmewood were shipped to Utah for-
biphenyl ~— has caused tumors in- laborstory animals, . laughter, then to Clinton, lIowa, where they were to be put
killed cattlein Kansasand caused slnn dueaau mong hu.- in Swift & Co. meat pxee, unﬁl conr.ammatnon was discov.
mans, scientists say.- ered. .. i

Gomez said FDA and Etmronmcntal Promtmn Agency Confaminnted chxckenu ﬁ'om Montana were sent to But-"

_investigators- were sampling meal at Pierce Packing Co.™: terfield, Minn.; tobeputmtn Campbell's chicken soup, but

plant in Billings, Mont., thought tobea aoutce of the con- tha eontumnnt:on was found before the soup was pack-
tamination. :

Gomez said meal made from hog byproducta slnpped by Egs;bom chxckens fed bone and meat meal containing
Pierce. beginning in early June eonmnod the synthetic PCB went' into 76,000 Pepperidge Farms frozen cakes,
al equipment which have been quarantined.

"Hewt's vastes . Farmeis in Utsh and Idaho have voluntanb desfxoyed
350 000 clyckensm Utah and Idaho, Gomezsaid. . .
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rOUR STREET AND STENAR AVEINUE
PO.BOX 230+ LAS VEGAS, NEVADaAa.B891891

September 26, 1979

Chief Dale Star

Cicv of Henderson Fire Dept.
134 Aclancic Screet
Henderson, NV 89015

Subject: Polychlorinated Biphenyls
Dear Chief Star:

The U.S. Environmental Protection Agency has notified
the Electric Utilicy Industry that a group of chemicals
known as polychlorinated biphenyls (PCB's) represents a
potential hazard to the environment and to human healch.

Nevada Power Company is committed to mainctain
environment policies which recognize that our facilities
and operaticns must be conducted and cperated within
environmental requirements. The Toxic Substance Control
Act is one of such federal regulations which prescribes
the requirements for the collecting, handling, transport-
ation, and disposal of Polychlorinated Biphenyls or PCB's.

PCB's are used as an additive in insulacing fluids
and are found in some capacitors and indoor transformers.
Until recently PCB's were added to certain transformers
and capacitors because PCB's can reduce the likelihood of
fire in electric equipment. ‘

In compliance with current regulacions all of our
indoor and outdoor electrical equipment (transformers zand
pole mounted capacitors) containing PCB fluid have been
identified and have appropriate labeling.

Occasionally our ple mounted capacitors will fail
and rupture releasing approximately l-2 gallons of the fluid,
and pole top fires can result. If such an event occurs
-and your engine Companies respond, we would appreciate
your cooperation and mutual assistance in the following:

(1) Immediately notify the Power Company at 385-569l.

(2) Under no circumstances is water to be used in washing
down. 1t is essential that the cleanup be conducted
at the site in a manner least likely to spread the
contamination.

(3) Exception 5 In the event of a pole top fire in order
=~ - to protect life, fire control, or protecting exposures,

water may be used to the giLs § ide that pro-
tection.
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September 26, 1979

Chief Sam Cooper .
City of Las Vegas
Fire Department

P. 0. Box 510

Las Vegas, NV 89101

Subject: Polychlorinated Biphenyls
Dear Chief Cooper: -

The U.S. Environmental Protection Agency has notified
the Electric Utility Indust®y-that a group of chemicals
known as polychlorinated biphenyls (PCB's) represents a
potential hazard to the environment and to human health.

Nevada Power Cowmpany is committed to maintain
environment policies which recognize that our facilities
and operations must be conducted and operated within
environmental requirements. The Toxic Substance Control.
Act is one of such federal regulations which prescribes
the requirements for the collecting, handling, transport-
ation, and disposal of Polychlorinated Biphenyls oxr PCB's.

PCB's are used as an additive in insulating fluids
- and are found in some capacitors and indcoor transformers.
Until recently PCB's were added to certain transformers
and capacitors because PCB's can reduce the likelihood of
fire in electric equipment.

In compliance with current regulations all of our
indoor and outdoor electrical equipment (transformers and
pole mounted capacitors).containing PCB fluid have been
identified and have appropriate labeling.

Occasionally our pole mounted capacitors will fail
and Tupture releasing approximately 1l-2 gallons of the fluid,
and pole top fires can result. If such an event occurs
.and your engine Compa des respond, we would appreciace
your cooperation and mutual assistance in the following:

(i) Immediately notify the Power Company at 385-5691.

(2) Under no circumstances is water to be used in washing
down. It is essential that the cleanup be conducted
at the site in a manner least likely to spread the
contamination.

(3) Exception - In the event of a pole top fire in order
7 ) to protect life, fire control, or protecting exposures,
water may be used to the extent to provide that pro-

tection. ' ‘N .05917
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(4) Avoid _.rcamination of Fire servic equipment or
personnel, Avoid walking, dragging hoses, or con-
tacting any surfaces contaminated by the PCB fluid.

The Company will respond on notice oxr discovery and
will undertake cleanup and decontamination. Company
representatives will also contact the affected public and
advise them of the incident and what steps are being taken
to insure their  safety and health. Should you have any

questions concerning this request, I may be reached at
385-5627.

As in the past, the Company appreciates the Fire
Department's continuing cooperation and mutual assistance.

Please continue to promptly notify the Power Coumpany
in all electrical emergencies involving our facilities.

Sincerely,

Donald G. Fabbi
Safety Director

DGF/jg
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rvve i mEET AND STEWAR - AVENUE
P.O.BO 350 « LAS YVEGAS, NE YV JA+B89 5]
September 26, 1979

[N

Chief Kimball -

City of North Las Vegas

Fire Department

2626 E. Carey Avenue

North Las Vegas, Nevada 85030

Subject: Polychlorinated Biphenyls
Dear Chief Kimball:

The U.S. Environmental Protection Agency has notified
the Electric Utility Industry that a group of chemicals
known as polychlorinated biphenyls (PCB's) represents a
potential hazard to the environment and to human health.

Nevada power Company is committed to maintain
environment policies which recognize that our facilities
and operations must be conducted and operated within
environmental requirements. The Toxic Substance Control
Act is one of such federal regulations which prescribes
the requirements for the collecting, handling, transport-
ation, and disposal of Polychlorinated Biphenyls or PCB's.

PCB's are used as an additive in insulating fluids
and are found in some capacitors and indoor transformers.
Until recently PCB's were added to certain transformers
and capacitors because PCB's can reduce the likelihood of
fire in electric equipment.

In compliance with current regulations zll of our
indoor and outdoor electrical equipment (transformers and
pole mounted capacitors) containing PCB fluid have been
identified and have appropriate labeling.

Occasionally our pole mounted capacitors will fail
and rupture releasing approximately 1-2 gallons of the fluid,

and pole cop fires can result. - If such an event occurs

-and your engine Companies respond, we would appreciate

your cooperation and mutual assistance in the following:
(1) Immediately notify the Power Company at 385-5691.

(2) Under no circumstances is water to be used in washing
down. "It is essential that the cleanup be conducted
at the site in a manner least likely to spread the
contamination.

(3) Exception - In the event of a pole top fire in order
to protect life, fire control, or protecting exposures,
water may be used to the extent to provide that.pro-

tection, An,nn264 M 0 6 7 8 0
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(4) Avo.. .ontamination of Fire serv..e equipment or.
. personnel. Avoid walking, dragging hoses, or con-
tacting any surfaces contaminated by the PCB fluid.}

_ ‘ The Company will respond on notice or discovery and

: will undertake cleanup and decontamination. Company
representatives .wWill also contact the affected public and
advise them of the incident and what steps are being taken
to insure their safety and health.

As in the past, the.Company appreciates the Fire
Department's continuing cooperation and mutual assistance.

Please continue to promptly notify the Power Company
in all electrical emergencies involving our facilities.

Sincerely,

Donald G. Fabbi
Safety Director

DGF/jg
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NN RV 7 A P O W K N C O M FANRY
FOUR™ STREELET AND 57g’4anr AVENUE

PO.80X 230+« LAS VEGAS, NEVADA-80G] 5
September 26, 1979
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Chief Roy L. Parrish
Clark Councy Fire Deprc.
707 Z. Deserz Inn Road
Las VYegas, NV 89109

Subjecc: Polvchlorinated Biphenyls
Dear Chief Parrish: _

The U.S. Environmental Proteccion Agency has notified
the Electric Utilicy Induscry that a group of chemicals
known as polychlorinacted biphenyls (PCB's) represents a
potential hazard to the environment and to human health.

Nevada Power Company is committed to maintain
environment policies which recognize that our facilities
and operations must be conducted and operated within
environmental requirements. The Toxic Substance Control
Act is one of such federal regulations which prescribes
the requirements for the collecting, handling, transport-
ation, and disposal of Polychlorinated Biphenyls or PCB's.

PCB's are used as an additive in insulating fluids
and are found in some capacitors and indoor transformers.
Until recently PCB's were added to certain transformers
and capacitors because PCB's can reduce the likelihood of
fire in electric equipment. '

In compliance with current regulations all of our
indoor and outdoor electrical equipment (transformers and
pole mounted capacitors) containing PCB fluid have been
idencified and have appropriate labeling.

Occasionally our pole mounted capacitors will fail
and rupture releasing approximately 1-2 gallons of the fluid,

..and pole top fires can result.- If such an event occurs

and your engine Companies respond, we would appreciate

your cooperation and mutual assistance in the following:

(1) Immediately notify the Power .Company at 385-5691.

(2) Under no circumstances is water to be used in washing
down. 1t is essencial that the cleanup be conducted
at the site in a manner least likely to spread the
contamination.

:

(3) Exception ,- In che event of a pole top fi;e in order
- - to protect life, fire control, or protecting exposures,
water may be used to the extent to provide that pro-

tection. Aﬂﬂﬂ?ﬁﬁ 'N 06778



(4) Avoid - .tamination of Fire servic equipment or
personnel. Avoid walking, dragging hoses, or con-
tacting any surfaces contaminated by the PCB fluid,

The Company will respond on notice or discovery and
will undertake cleanup and decontamination. Company
representatives will"also contact the affected public and
advise them of the incident and what steps are being taken
to insure theix safety and health. Should you have any

questions concerning this request, I may be reached at
385-5627.

As in the past, the Company appreciates the Fire
Department's continuing cooperation and mutual assistance.

Please continue to promptly notify the Power Company
in all electrical emergencies involving our facilities.

Sincerely,

Donald G. Fabbi
Safety Director

DGF/jg
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October 3, 1979

Mr. Donald G. Fabbi, Safety Director
Nevada Power Company

Fourth Street and Stewart Avenue

Las Vegas, Nevada

Dear Mr. Fabbi:
Thank you for your informative letter on polychlorinated biphenyls.

We have sent a copy of your letter and diagrams out to all our firefighters.
They will familiarize themselves with this informaction and take appropriate
action in any situaction involving this subsctance.

Sincerely,

’

. ///'%/ _4—{2.»-4\._,
Sam Cooper, Fire CHief
Las Vegas Fire Department

SC:rh
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" The Los Angeles Times

WASHINGTON —
Harris Dwight Ladle is an
anguished man.

Some days as many as 15
of the mink on his Provo,
Utah, farm die, the victims
of a Mohtana-generated
contamination of the
chemical PCB that federal
agents are jnvestigating
from California to New
Jersey. ;

The government already
has taken some of the
blame for the troubles that
- have befallen Ladle and
others like him. And, féced
with reports of contarmnina-
tion from 17 states, federal
_ authorities readily admit
* the seriousness of the situ-
ation. .

“This is one of the larg-
" est chemical contamina-
. tion incidenta ever
reported.to us,” said An-
thony Celeste, an associate
director of the Food and
Dfug Administration and
head of the federal investi-
gation. “In terms of the
number of states affected it
ia the most widespread.”

It all started in a smiall
way last June — with the
gingle leak of 200 gallons of
PCB — polychlorinated bi-
phenyl — from a spare,
unused electrical trans-
former at the Pierce Pack-
ing Co., a hog alaughtering
and feed plant in Billings,
Mont.

(PCBs belong to a family
of organic chemicals
known as polychlérinated
hycrocarbons. They are
virtually indestructible
and almost all those in ex-
istence have heen manu-
factured by man. PCBs ac-
cumulate in body tiasue

and are poisonous for man

and other animals.) -/

COoNlain_Nacdoil

Friday, October 12, 1979—Las Vegas Review-Journal-—5C

As aresult of the Billings
leak, highly contaminated
feed from Pierce has been
eaten by many chickens
and hogs in the West.

Contaminated chickens,
eggs and hogs have been
found in a number of
states, particularly in the
Rocky Mountain area.
Furthermore, millicns of
pounds of grease for use in
the manufacture of wosp
and cosmetics, have been
shipped from the Billings
plant to California and
Washington State and as
far away as Canada and Ja-
pan.

The latest incident, one
of a series of PCB contami-
nations in this decade, rais-
es bothersome questions
about the ubiquitous quali-

ty of toxic chemicals like -

PCB, about the ability of
federal officiala to move
quickly to deal with the
problem, and about the
willingness of federal agen-
cies to alert consumers.
Gov. John V. Evans of
Idaho, a state where more
than 400,000 chickens and
millions of eggs have been
destroyed because of PCB
contamination, denounces
“inexcusable delays” by
the Department of Agricul-
ture and the Food and
Drug Administration in re-
porting the discovery of

such cogtaminations. Ev-

L LIS

CONTINUED 0V OTHER SIndd
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ans is especially critical of
an unnamed FDA official
whom he quoted as saying:
“We didn't want to create a
panie,”

This attitude also touch-
es a raw nerve in Ladle, the
Utah mink farmer, “They
won't tell the sheep be-
cause they might run,” he
said, “but the wolf's al-
ready in among them kill-
ing the flock.” !

It was only & few weeks
ago that Ladle lefirned that

feed contaminated by PCB

wis responsible for killing
more than a quarter of his
1,500 mink.

He had been giving his
mink feed mixed with visc-
era from PCB-contaminat-
ed chickens.

Ladle is upset at what he
sees as the government's

delay in finding and report- .

ing the contamination.
Had the contamination
been discovered earlier, he
feels, he could have
stopped using the tainted
viscera — and he could
have saved himself a lot of
worry and money trying to
find out what was killing

In a statement before a -

House commerce subcom-
mittee on Sept. 28, Carol
Tucker Foreman, assistant
secretary of agriculture for
food and consumer services
acknowledged that there
had been "some initial de-
lays" in reporting the con-
tamination.

As pieced together by
federal agents, PCB-con-
taminated feed moved
from the Billings plant to
the Ritewood Farms in
Franklin, ldaho, on June
25. An Agricudture Depart-
ment inspector, performing
a routine chore, then took a
tissue sample from & Rite-’
wood Farms chicken that
was processed at the Jolley
Wholesale Poultry proc-
essing plant at Pravo,
Utah, on July 6:

Because of a mix-up at-
tributed to employee vaca-
tions, the sample was not.
sent by mail from the Pro-
vo plant to the Agriculture
Department’s San Francis-
co laboratory until July 16.

On Aug. 3,.the Depart-
ment’s regiona!l meat and

. poultry inspection office
_recived test results indicat-
‘ing that the chicken had -
, PCB residues of 15.65 parts -

per million, more than five
times greater than the
three parts per miilion al-
lowed. i

The regional office of the
Department's Food Safety
and Quality Service was
notified five days later, and
on Aug. 10 the department
identified Ritewood Farms
as the source of the con-
taminated chicken.

At this point, responsi-
bility for the investigation
passed from the Agricul-
ture Department to the
Food and Drug Adminis-
tration. The Agriculture
Department notifed the
FDA on Aug. 15, according
to an official FDA chronol-
ogy of events. On Aug. 20,
the FDA began its investi-
gation at Ritewood Farms.



At this point, eggs and
chickens from the massive

farm, one of the Woest's
leading egg producers,
were still entering the mar-
ket place. .

After many davs of in-
vestigation, Ritewoud
Farms owner Marlow
Woodward remembered
that he still had on hand
two sacks of meal from the
Pierce Packing firm of Bill-
ings.

Samples of the meal
were sent on Sept. 5 to the
FDA laboratory in Seattle,
but did not arrive until
Sept. 11 because of a
Hughes Air West strike.
One of the samples finally
tested on Sept. 12 was
found to contain levels of
PCB too high to measure
~— more than 1,000 parts
per million, according to
the FDA.

Three days later, the
gsource of the PCBs was
found to be the leaking
transformer at Pierce
Packing. Shortly after-
. ward, the chairman of
Pierce Packing made a
statement alerting the
public to the danger of
PCB contamination in its
meat and bone meal and-
began to recall the product,
according to federal inves-
tigators.

So, the first public an-
‘nouncement of the prob-
lem was made more than
five weeks after the Agri-
culture Department had
located PCB-contaminat-
ed chickens at Ritewood
Farms. By this time, the
contaminated feed and
chickens had moved widely
across the country. Animal
feed had been sent to six
northwestern states.

CONTIHUED

The Campbell Soup Co.
in Worthington, Minn,,
had already reported re-
ceiving PCB-contaminated
chicken. Countaminated
chickens had also been
sent to Swift & Co., in'Clin-
ton, lowa. More than
12,000 cases of Pepperidge
Farms frozen strawberry
cakes made with PCB-con-
taiminated eggs, were re-
ported in Utah. These
products have either been
destroved or are awaiting
destruction,

In early July, Ladle, the
Provo mink raiser, had
bought chicken viscera
from Jolley Poultry to use
in his mink feed. The
chickens had come from
Ritewood Farms. His mink
started dying in late July.

Dr. J. Alan Thomas,
head of the Utah State
University animal diagnos-
tic laboratory in Provo,
says that the overwhelm-

. ing majority of the dead

'mink he tested from La-
dle's farm died from the ef-
fects of PCB. The rest died
of natural causes.

FDA officials believe
they have caught the cur-
rent PCB contamination in
time to avoid great harm to
humans. They are grateful
that Ritewood Farms was
selling old hens, sold for
products that take longer
to make, like soup, rather
than fryers which would

have been eaten oy hu-
mans much sconer.

“It is our best judgment
that the short-term nature
of this incident and the lev-
els of contamination found
su far pose no immediate

threat 1o the health of con-

sumers in the United
Startes,” Acting FDA Com-
missioner Sherwin Gard-
ner told a House Com-
merce subcommittee on
Sept. 28,

The FDA says it believes

that its investigators have
traced most of the chickens
and egg products that went
into interstate comumerce.
The Agriculture Depart-
ment says about 400,000
pounds of poultry, 16,000
pounds of fresh pork, and
more than 50,000 pounds of
egg products, such as fro-
zen eggs, have been identi-
fied as contaminated and
are being destroyed.

The government regards
PCBs as such & toxic and
persistent chemical that it
has established rigid stand-
ards for disposal of them.
High temperature inciner-
ation is recommended for
material highly contami-
nated with PCBs, but the
Environmental Protection
Agency has yet to approve
any PCB incinerator sites.
Only eight chemical waste
sites have been approved
for PCB disposal.

PCB is the only chemi-
cal whose manufacture has

been banned by Congress.
In 1976, Congress passed
legislation forbidding ma-
nufacture or importation of
PCBs, regulations that
went into effect last June.
However, these regulations
do not ban use of those
chemicals still on hand.

Therefore, the EPA has
allowed the more than 700
million pounds that remain
to be used in oils that serve
as coolants and lubricants

in electric transformers, ca-
pacitators and hydraulic
systems, among other
things. By one EPA esti-
mate, there are more than
30 million transformers
containing PCBs on utility
poles in every part of the
country. )

“PCB contamination in
the Western states is not
the first such incident,” the
FDA's Gardner said. “Un-
fortunately, it will proba-
bly not be the last.”



NEVADA POWER COMPANY
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MEMO TO: Discribucipn.Lis:ed

FROM: Donald Fabbi £.%.,

SURJECT: PCB Control and Handling Procedures

Attached herewith are copv(s) of our FCB control
and handling procedures for your use and or distribution
o affected employees.

The policies and implementing procedures contained
therein are manditory for use by all affecred personnel
in order to achieve environmental requirements.

At this time most of the affected departmencs
recordskeeping as specified in the procedures is presenzl:
Seing done by the Safety Department.

In the near future, you will receive additional re-
visions that will reflect recent changes in Company policy
and regulatory requirements. Should vou have any questions
or need to request additional copies for personnel, let cthe
Safety Department know.

Distribution List

A. E. Pearson
ce: C. L. Ryan
J. McCarthy

. Arebalo

R. Actkins - 3 A

R. Brown - 3 W. Jones - 2

S. Burns -~ 2 C. Kaiser - 2

R, Calle - 5 E. Rulick - 5

S. Claeys - 3 R. Langford

D. Crotta T. Leavicz - 3

J. Crum - 3 W. McGarczy

V. Daniels - 3 R. MeNeiil

D. Dawson - 3 J. Middlezcn

J. Diehl W. Neville

J. Driscoll -~ § D. Odell - 3

L. Dungy C. 0'Neill

R. Genseal J. Freerion

K. Grant - 2 R. Slate

F. Hall C. Stewarc

R. Hall'- 3 J. Stcrobel

T. Harkenrider H. Thompson =~ 2

W. Henson - 3 C. Vaughn

A. Hofmeiscer J. Webb - 35

W. James R Whacley
Williams

Contractors

Commonwealth Elect.
Pavey Tree Surgery
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‘Dangerous Leak Cleaned Up

A potentially cancer-causing chemical
leaked down a Nevada Power Co. pole near
Nellis Boulevard and Carey Wednesday after a

minor expiosion and fire ruptured 3 3nk ina -

Lcapacitator bank.

Jan Stroble, director of community informa-
tion at Nevada Power, explained that a citizen
“reported the incident after 10:39 3.m. to the
Clark County Fire Departmenr.

Fire fighters alerted Nevada Power that a

.apac&utor bank atop a pole in & $-foot-wide
.easement of desert had ‘ruptured and approx-

imately one gallon of toxic PCB (poly

chlorinated biphenyle) — believed to be a

cancer-causing substance — had leaked to the
ground.

Stroble said '2-Nevada Power crew. accom-
panied by safety.inspectors, dressed in protec-
tive clothing.cleaned up the PCB from the

" ground and pole and alse “z few drops" which

spilt on a nearby house, .
The power pole is located on Nellis:

. Boulevard, 100 feet east of Glendale.

Dr. John Santolucito of the federal Eavirog-

. inental Protection Agency | (EPA) in Las Vegas,

explained, ure to PCB causes skin irita-

tions and pro!onged exposute can cause fiver
and nerve system damage.

- W
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Nevada Power Cleans
Highly Toxic Spill

By ANN KOFOL
Times Stall Welter
More than two barrels of

‘trash, soil and refuse which

were contaminated with a
highly toxic electrical in-
sulating liquid as the result of

a Nevada Power Co. equip-

ment f[ailure, were shaveled
up and prepared for dispoaal
Wednesday.

According to Don Fabbi,
Nevada Power Co. salety
director, a cleanup crew was
dispatched to the ares of
Nellis Road and Glendale Ave.
Wedneaday morning
following the failure of an
eleclrical capacitor, alop a
utility pole, resulling in a
rupture of a contsiner that
boused two gallons of
dielectric fluid. About a gallon
of the insulating liquid leaked
to the ground beneath the

- pole,hesaid. . Q"!
Comprising -about 80}

percent of the liquid, he said,
is the subslance PCB,
polychlorinated biphenyl: s
loxic chemical regulated by
the Environmental Protection
Agency snd reputedly: a
cancer-causingagent. - -.-
« Fabbi eaid, however,-that
the public was nol en-
dangered as cleanup erews
scraped about one-hall barrel
of contaminated soil, and two,
barrels of refuse and.weeds
contained within s 6fcot
radius of the utllity pgle.

“The substances we use are

strictly liquid,” Fabbi said, “so

it doesn’t create any gases or
air contamination,”
The conlaminated refuse

was -chedul%d for disposal at .

the Beatty toxic waite dump
site, Fabbi said. .
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BOISE, Idaho (UPI) —
When a truck bumped an
electrical transformer at a
Montana meat-packing
plant sometime last June,
the driver probably didn't

" think much of it. )

But the incident had far-
_reaching effects as 200 ga!-
lons of a cancer-causing
chemical, PCB, leaked out
of the transformer and into
animal feed, eventually
-contaminating several
hundred thousand pounds
of eggs, chickens, pork,
beef and processed foods in
at least 17 states, from the
West Coast to New Jersey.

Among the businesses

'most directly affected was .

_ ‘he Ritewood Egg Co., the
only major industry in tiny
Franklin, Idaho, which was
ordered by the federal gov-
ermnment to destroy its en-
tire inventory of hundreds
of thousands of chickens
and millions of eggs.

And one-third of Frank-
lin'a 400 residents under-
went tests to determine
whether the PCB level in
their bodies was above fed-
eral standards. Fortunate-
ly, it wasn't.

The contamination did
not come to public light

until Sept. 11, more than.
two montha after a sample

of contaminated chicken
from Ritewood was taken
and three months after the
original PCB spill.

PCB, or polychlorinated
bipheny), is used as.a coo-
lant for electrical equip-
ment. It has been linked ta
skin disease, liver cancer,

The Environmental Pro-
tection Agency outlawed
the production of PCB in

1976, but the chemical still

is found in millions of elec-
trical transformers.

PCB accumulates in ani-
mal and human tissue, but
scientists don't know how
much PCB must be be ing-
ested to affect a person.

Idaho’s chief health offi-
cer, Ed Gallagher of Boise,
said a person would have
to eat three or four dozen
of the Ritewood eggs for 45
days before the PCB would
have any affect.

“{ think (the incident}
was extremely over-
played,” said Louis. Men-
doza, of Franklin, who said
he continued .to.eat eggs
from Ritewood Egg Co.
even after they heard the
eggscontained PCB. |

"] just never felt overly
alarmed abou.t it, Mendo-
za said. “1 dcmttbmktoo
many people mﬁnd here
did.”

After the ﬁ'ucﬁ"backeﬂ

into the tranaformer at the

Pierce Packing Coin Bill- ™

ings, Mont.} the"‘ PCB.

leaked intaRjhe plant’s
waste water system. Pierce
dredges. the: wasté -water
for bypmducte for. uséin
meat meal, an animat feed
ingredient. .

Farms all over the West
and Midwest Bought the
PCB-tainted Pierce feed.

Ritewogod received its -

batch June 25.

S —————
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De bate continues in

PCB egg scare |

A routine tissue sample
from a Ritewood chicken
was taken at a U.S. De-
partment of Agriculture
laboratory at Provo, Utah,
on July 6. By the time the
tests confirmed the PCB
contamination and the
USDA had notified the
EPA and the U.S. Food
and Drug Administration
of the contaminated sam-
ple, it was Aug. 15, .

The owners of the Rite-
wood farm were asked to
halt sale of their chickens
and eggs on Aug. 16 until
the initial indication of
PCB contamination could
be confirmed.

By Sept. 3, further tests
showed chicken tissue
samples contained 20 to as
many as 67 parts per mil-
lion of PCB, far exceeding
the federal limit of 3 part.s
per million. -

. Egg samples also showed
excesswe levels, so- the
FDA condemned all
550,000 chickens and mil-

« lions of eggs at the farm.
It was estimated that 18

million PCB-tainted eggs
already had been sold in
Idaho and other western
states. " °

The FDA linked the
Ritewood feed with the
Billings packing plant on
Sept. 14. Then shipments
of PCB-.carrying meat
were traced to a Campbell
Soup Co. facility in Worth-
ington, Minn,; Swift & Co.

in Clinton, lowa, and many

other food dlqtnbut:on
outlets.

The ldaho Health and
Welfare
learned of the PCB inci-
dent Sept. 4. The public
found out about it a week
later through the press af-
ter Ritewood began bury-
ing its condemned chick-
ens at the county landfill.

An FDA official in Seat-

“ tle said the contamination

was not announced ime-
diately because the FDA
“didn't want to cause a.
panic.” .

Blood and breast milk
tests on about one-third of
Franklin's 400 residents
showed levels of PCB be-
low the federal limit. They
were tested because they
used Ritewood products
exclusively, and therefore
they were more likely than
anyone to have ingested
the chemical.

Paul Woodward, part-
owner of the Ritewood
farm, blamed the federal
agencies involved for “ov
erreaction and slowness.”
He said the chickens and
eggs which were destroyed
could have been saved if
the USDA had detected
the PCB soon after the.
firat tissue uample wasuk
en 4

And, noting that he and
his partners were thinking
of suing the”government,
Woodward "also said the
federal restrictions.-were
too atringent.

Department " °

‘\mlscarnages and birth de-
-fects in tests on laboratory
=~ animals.

CONTIWNUED ON MEXT PAGE
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DEBATE CONTINUES IN EGG SCARE
(CONTINUED)

“l can't believe they
thought this was so bad,"”
Woodward said. “I don't
see them getting all that
excited about cancercaus-a
ing cigarettes.”

The federal govern.
ment’s handling of the inci-
dent brought criticism of
“two kinds from Idaho poli-

% dicians. )

* Gov. John V. Evans, a
Democrat, blasted the
USDA and FDA for not
immediately notifying
state officials about the
Franklin contamination.
He said it was “absolutely
inexcusable.”

Idaho Senate President

", Pro Tem Reed Budge,™a ™

Republican whose district
includes Franklin and who
said he was sure he had ea-
ten eeveral dozen of the
contaminated Ritewood
eggs, said the United

! States is becoming “too so-

phisticated. :
“We might be nearing a
sterile society. We're just
getting regulations to the
point where it'’s becoming
counterproductive to soci-

- &ty. This whole PCB thing

has been far overplayed.” .
Carol Foreman,. assist-

- s . as h s B

ant secretary of agricul-
ture, had another view.

"In light of this incident,
it is clear that the depart-
ment must give special at.
tention to environmental
contaminants in the food
supply,” she said, adding
that the detection of PCB
at the ldaho farm was a
chance occurrence.

“We should have far
more sensitivity to the po-
tential gravity of this type
of situation,” she said.

David Fors, manager of
Fors Farms, Pullayup,
Wash., called himself “an
innocent victim.” He said
the destruction of his

“chickens “amounted "to =’

loss of around $500,000.

The owners of the Rite-
wood farm estimated their
loss was more than $1 mil-
lion,

Other food producers
and retailers fared little
better, some losing money

even though their products
were not found to be con-
taminated by PCB.

Neal Ambrose, owner of
Ambrose Farms of Wen-
dell, Idaho, said he had
“hundreds” of hogs no one
would buy because tests
for PCB poisoning at his
farm were publicized.

O s et P G S W B e gy Skt b g

- A000275

N

“earmia v

031686

[ILIF Ty Sy}



ras CNNTES
N 4 JMes af
J““ 4), / C/ .7 -a'\:j et - o
£ :,
X "’ s 1!"7 J‘ 2
! J‘ UNITED STATES ENVIRONMENTAL PROTECTION AGENCfJ Lo
’4( ,-cut" e REGION IX
YECHTIVE (77

215 Fremaont Street
San Francisco, Ca. 94105
* CERTIFIED MAIL NO. 552453
RETURN RECEIPT REQUESTED

In Reply E-3-3
_ Refer to: -TSCA-IX-002C
Mr. Arthur E. Pearson ) -
Nevada Power Company ' .
P.0. Box 230 ' .
Las Vegas NV 89151 20T 241570

Subject: 1In re Nevada Power Companyv
Complaint and Notice of Opportunity for Hearing
Docket No. TSCA-IX-002C

Dear Mr. Pearson:

Enclosed please find a Complaint and Notice of Ovportunity
for Hearing concerning violations of the Toxic Substances
Control Act (TSCA), 15 USC 2601 et seq.

The Complaint and the Rules of Practice, 40 CFR Part 22, set
forth the alternatives available to you in responding to the
alleged facts, violations, proposed penalty, and opportunity
for a hearing. It should be emphasized that if you wish to
request a hearing and avoid being found in default, you must
file a written Answer within fifteen (13) days of your
receipt of the Complaint.

Whether or not you choose to regquest a hearing, you are
encouraged to explore the possibility of settlement by con-
tacting Keith Takata, U.S. Environmental Protection Agency,
Regicn IX, Enforcement Division, 218 Fremont Street, San
rrancisco, California 94105, telephone (415)556-8008.

Sipcerely,

e /3600 T DRDANT
Clyde B. Eller i EXHIB
Director i
Enforcement Division - Zg'QWFFW

Enclosures

cc: EPA Environmental Monitoring and Support Laboratory
Clark County Health District

N 07665
E" ADDNZ76 -
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Sea, .
22.01 Sconse! these rnules.
Utie ¢f number and gender,
Datruliczs,
Powers and c‘ui-s of the Adminisim.
war. Rotional Admnwod Jasitted of-
reaenal Juisial otlier, and Dk
:':.. T eflizer, disquailfication.
22.L3 Filiry, seraiee, 2=d femn of plescirgs
od dosuments.
::.:u Fulig and service of rullngs, orders
and cesisions.
gt -'.v“ C:oiputasion end extensicn of ti—e,
=82 Ix rase dizsiussion n! proceacinz,
o3 mxamalmation of docusents filed,
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— 1% Arpearances.
2221 Intervenilen
02 Cewsrildotion and severance,
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1Y Content and amgondrnelt of the cors.
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2217 Delzull erder.
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=ans and order.
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Raview

2327 Aszeal from or review of Litsriocu-

lesy ordurs cr rulings.
2220 Apzeal frem cr roview of LUiiiial decls
oS

Subnat G;Fine! Order 20 Aooesl

22,31 Fuma) oriicr on sxfeal,
22,32 Mwtren to reconnicies & LiRal order.
RESIETZIN, YOL 43, WO, 151—=FKi2AY, AULUST

Scesart H—Supolemuntol 24144 of
Sovernry  AdYatilrglee  2yies
Civll Fomoltior Undes thy To=ic §

Senteel Act

22.23 Supdlem:
ermng adoin

penaliles usues
Control Acw
Apcendix.

Su'::;::r! A=—=CTange=)

§22.01 Seope of theze ro'es
(a) Unless otherx
rulas of praciics gos
tary procecsings ::-
any civy penaity ¢
tisn 1sta) af =2

A A
C?. trel A (" :3::. oTrs

e gp=milies

aroe hal
ct r..*:e dire ""O"l of ner

cer or the Admumsiroiir, s
ata,

§22.82 Use af unmher and sender

A3 wed (0 those rala: ¢f =
werds [n the s :
"u:-l 2nd oW

f/an-e-

§ o202 Definiticns.

(a) Thatarm wAgy” muzzra the
Subkstances Coatrsl Acs
257G 2t geql)
(9)  “Admin

(@ MAdin er

fa) "Aac2ac
rotatauisl Feoime ]

(¢} "Ceo=z.aas jr=h-Red
autpensed to
benzil ol ke
legad to bain
complament 3
Juaieiatl ollice
wie ol nar:i.'i'.:..
dacision.

() “Caniolalyl” 2iems 3
cor-.mu:::c:: o :.‘.::-.-.; s 2
ieng ol Lot pran
Astoor ru;'ul-... Srem _..:
under, 'ssucd by thae ronen

_persen unter §5 2515 ane Sl

.

4, 1273

N 0706¢

AOOD2TT



Loy Cancent agrecntent” ines
writlen dssuinaens, ninned by he
ties, eaninimag sunilations ar crngiae
stons of face or iaw zgnd a provesed
pernalty accestable to vsth eemplawn.
ant and respoundent.

th) "Tinal order” rmeans an order
fssued by the Adminizirater dispiang
of 3 malter in controversy tetween the
partles ¢r an in:t:a! decizion which te-

cmos 3 finai oraes under § 22.5%¢0C)

1Jy “Hearing” means a hiining an
thereseracnent o L“'-' pub“- and cen-

ueted Wiscer these m scf prasuce,

(x)"Iiearing Cileri” means ine flear.
frg Clarr, LS. .-':: Arcronental Froce.
tion Agency. Washinmian. D.C. 22480,

(1) “Initial ¢eotsion” means the degi-
gicn {ecuel by the presiding oflieer
tased uncn the resasd ¢f the procced.
{r.es out af which ft araes.

(m) “Judicial effizer” mezrs the
person desipmaled by the Adminisinae
tor uncer$ 22.C4:b) (o serve o5 Lhe ju-
dicial ¢flic2r.

(n) “Fumy’” mezns any perzon that
participzies in a hearm2 25 complaine.
Az’ respondant, orintervenor.

(o) “Dorvzen” [neludes any ndividual,
parinesship, azsesiztisn. cermornatian,
and any trustos, 2zoimes. reaviver. or
lesad suctesser thercsll any 0"""‘:...=d
group of pereans whsther ncorporat.
ed or noi and any ollicer, e zpioyee,
agent, Gaporumant, agency, Or Listtu
mentzlity.of the Fezzral Goverrunent,
of amy Siatey or leeal uxit ¢f yaveme

oy -l oamas ‘n-“. -t g — . b
| oyt 2ot Or CL MNP ISTMIIT SRV N,

) “Presiding offizer” meosans the ad-
minizirative Jaw jucce cdesizhasnd by
the Chiel Administrative Law Judge to
sarve 25 prosiCing officey, unlezs cthers
vise specl.’ied by ziy supglemental
~iles,

(Q) “Rezicnal Administrator” means

e Acministrator of any regienal
1ilce of the Azcncy or any oflicer or
arloyee therec! to whem dis author-
ty s duly Zelegated. VWThere the Pe.
tor hizs oauihorised
ke reginmal juzizial nificer to 222, the
erm “Boucnal Admmoistraler” shad
axlude the rez.oncd judicial officer,
(r) “Remzcnzal Hearns ClLoark"” means
n iy 4 Uikoriazd By Lhe
regismal Admomuisirnisr to serve uS
eariz clerk {Cr 2 given rexicn. Cofre-
czzenie Ly e '\C"essed ts the

enona! Hearng Clara. G.8. Zaviron-
wnial Drensciicn Aseriey (adéress of
giznal cifize—yre apzendix).

(s) “Rem:cmnal Judizial Hieer”
-d by the re-
722,04(b)

in

-'l-—
- -

J

: ana not
fimed n: those '-.x.ns of sraclice are

gomeistont WwWitn e meanungs
cen i1 the act.

KULEY AND REGULATIONS

422,01 Powem and duties of the Adminis.
trutor, regional whninistratnre, judicind
officer, teinnal judicial officer, and
nresding offierr; disqualificution.

(3) Admanisiretor end reqionel cd-
minwsircior, The administrator and
thetrezional ndmintsirator shaill exess
cize all pswers and Jduties as proseribied
or dolecated under the Act ang these
rules of.graciice,

tb) Jucitie! ¢fficer end reqional ju-
dical o/';icer. (1) Office, One cr more
judicizl 2flicers mzy ta desiqmated by
tie sdmints ..-:.'.ar 19 nuerformi Lhe fune

TS gosonised tclow. One or more re-
gianal  fusiw ¢lfiizers  may  be
designated By the regional administra.
tor to secfemm. within the reqion oI
their ccsz:,-r..:t.xon. the funcilons de-

seribed &
(2) C-';’ 'z”.':':-r.' A fudteial officer

or a renanan) jucizial oifiger shill Te

an snerony ':.'"*o 18 a. pc.‘ ..nc.n:. or

lesuperaly &
some cthzr T
may pericrm izs vichin :he
Azensy. A rugiznel jugizial offize
shall not ta emsloved by the re;.::
enfurezment Criicn or by Lhe region.
2l divizion diresily nzzermated with the
ivpe of vizlation 2% issue in the pro-
cesding. The Llameonal juaicial olficer
sh2il net have perfcemmcd prosecutors
ial or. imvastizative functions (n coo-
recticn with &ny neiring in which he
nparticipates as re°'~r:.1 judizial offizer
o7 any telrted hearng, A jucizial oflle

ﬂnd who

car shall ot Be 3 member of the office .

of '."L'o"::::en'..

(3) Junciioene ne 2Z2nainistreicr
may dalegzta to the v "'c"l of..ce or
the rezenal admand ay de'e-
gate ta the regional madiciz! cfnc... =4
or part of Ris authonuy to 2¢t in o
given procesdingz. This daieyation rices
.ot prevent the jugicial eflicer or re-.
giona! jucicial eofficer frem refemng
any r=otion or case to the Aéminisina.
tor or regional adminisirator when ap-
pregpriate. The J":::':l efficer and ro-
Sanal judicial otficer shall exercise 211
POWEDRS 3AC duties nrc'c:.:e.i or :-"-
gnivd undar the agc: or theze rules
prastice.

{¢) Presiding efficer. Ihe presidisg
¢fficer chall condust 3 {air and iinpars
tial procesdiny, assure thas the fasis
are [ully elicited, adivdiezze all issues,
snd avoid c2iay, The presicing officer
shall have sarhonse to

(1) Ccndugt gesunstrative hearinss
under trhase riles ot Srazeics;

(2) Rulz upen mouens, requests, and
offers of prool, dsouse of procedural
requests, and ixue all necesiary
orders:

(3) Administer ocaths and affirma.
tiorns and taxe aflidaviia:

(4) Examine witaesses. receive docu-

‘mentary of oLher cvidonge!

{9) For gead cause, u:o1 moilen or
sua spontc, order a party. or an ollicer
or s3ent thersof, to pr 0uuce raLiuno-
ny. documents or ather nonpivilessd

.shown,  draw

34731

end [alling the produeilen
without food cousa t:': n
adverse Lifere
againet that party; -

(8).Admit or cxelude evidencge:

{7y Hear oral argument on fac's or
laws

(8) Require parties 10 titend confer.
ences for the settlement or sumnlif.cz.
tion of tha issues, or the expedition ¢f
the procecdogs:

(9) Issue subposnas authorized by
the aztiand

(10) Do oIl nther acts and tzke al
measurss necessary lor tha o,a

anice or creer .,r.d for the efl2e
f2ir, =nd jmpastin)! adjudieztizn cf
issues arisiny In proceedings gavarncd
by theserujes,

<) D.-.n.c.’z,:c:.. ne witdrzuzl )
o sr, ragiznal aar
tracor, Judizial cilicer, regiontl
ciai :u'.'i-.:r. OT Preiiaing milicer fo
not perform funztions pravidad
tiaezs r'...ss of praztice r::;:::.:

aiier i waich thiey (i pave 2
cial intersst of () have 2aay re.z::o:
SRip =108 o £anty ar with the suareas
r=atier which weuld mzie it (napzra-
Triate for dhomm 0 act. AnY pamiy =2y
34 :.-y times k7 micliin mage 1o he T

onal LdmUnisiinior reanast thal ihe
re.,.cnz.l .n.....c.-l oiflzer op prozidiug
cfiicar b2 dicquallicd fram the pro-
‘:e::.ng. ANy Py may atgny e by
nétion to the osdmizmizizator renuest
Lha' tite regionz! adminizsrateor o0 .
cicial oificer be cusgualisieq o rasves:
tnzt the administmarer cisgualisy =i
s¢lf {ram the preceeding. 'I'.:e
Lo, rencm.l adminizne
cf":cr. regienal judich 1 cil.
nresiding oflicer may at 2oy
....dr:.'-r- Irom  any Procezeing in
whieh they ¢eem theniselves iy .alis
fied or Lhnabie 10 act for :xny reainn.

(2) 1! the regionzl adminietraiorn, o
sional judigial cifizer, J-C...ll cf:.- s,
¢r presging oilicer 15 dirgnailied or

dvlidraws from the preseedinT, 2
~angiicd mdivicual ohe t:_. rcoe o8
the infirmitias iitted n
tdyl) of iz s A
12 renlase him,
plasement ferth
ter or judici
gicnal ju¢
1iie administralar o the ragisn
tuniserator, resrec'uels "}-e
trator snall assimm the raaan
iirater from the re::.::'.
eose orinated Lo regs
trator snould he wit
17 himseclf. The resional adminisirzis
siall assion 3 new presding oificer O
Lae original prisiding officer vas oot
an admunistrasive law judee. The ¢hixf
ndmiyistrative la judse shall isaiga o
pen prosging officer {rem ~meonn
available acministrative law judses if
the original pn.sid.'n" ofliczr wos ==
adminisirative law jucdye.

r

. .fnee,
thereof

In .'l

J

1
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§2732 .

(3) The chie! adiministrative
Jude. at any ctag in the procese.
Moy ressian the ¢ore 10 an admints-
travive law ludiie otlier than the ane
oriianndly nssismed in the event of tha
unavailabiiity of the administrasier
la= judie or where reassignment il
result in effleiency In the 3cheduling
of hearings.

§o2.05 Filinz, servizs. and form of glead-
ingyend dorumente

(2) Filing of ziecli

1ends. (V) Theceniou
cf thecomoitini ¢
all sulzeguent STsu
the preecesnzg shall
region:] heanng cleri.

hezrint elart enall sp i

3

Tho

reqmond
ama mmaininia
the official Lila of tlie proccedins usin
reca:st of the csmoizint. The restonsd

heamng clerk shaii forwanrd a eeny of
the comniamt W i presiding ¢liloes
uoon his assigreacnt to the procesd-
in3.

(2) A cartificate of service shall zs.
cazizany each dosument filed ce
s2ved. Sxeost as gtheraise provided,
2 =ariv fitne documents with the e
goitel neariny elork, alter the flime 2l
the canplaint. shal serve eopi
thicroof upen all other parties and W
prezidiny ofll at the2 saine time. N

(&M ndng §22.08{axl),
v et (e presicing efiicer correspen s

frgsily with (he marues, the omginil
e sant la

a cIny

3
a
e

Shﬂ‘

g elurk,

silinas in tmae @unieqte file, and a ¢2oy
31331 me eoni t0 all parties, Parties who
corvosTand dirstuy with ihe presding
officar suail in ediiiizn to semanz zUd
cther partics send a sozy of 21l such
corTusnondenss %o tha regional heur-

Liog clark. A cartificaie ¢f sermace shall
[scompany  ezch dsowment  servea

uncer i subseeien.

{b) Service of zirecing: end docu-
manls—=(1l) Szrvice of complaini (i
Zervice of :the compizint, togeiher
with 2 ¢apv of thaen pules ol pracuce,
mioy Le mada persenaliy or by corsdiad
yerrn TEALID vesied, on tae
reemngdans (ar his ragnreseniaivel

(i) Serviee oo A comuastic or lore
T COCDOrALIS OF ULON 2 RaNnes-
= ¢r ¢ther uningorpcrated aisacis
ALAD which L5 suBl;let to sull wnder
CcurLingtl nadie shail be made by pvre
sean) service or cerdilicd rmail. as ore-

vred By sutpaiasTzoh (11 of tais
na o1, direted 19 an ellicer, parte
fer, 2 mansging of general ngent.cr o
47" oiher person awinhored Ly 20-
ponimont of by Fedorsl or Stzi2 law
1C ratelne 3@mC2 of PIOCess.

i) Serage uzaun an officer cr
agsncy of the Umniied Stztes shull e
ade DY Culivermra copy cf e cem-
e r ¢r agency. or in
any manaer procanbed for sorcice by
applicasle reguiztions, If the agency is

o a it
cemtmaty

QULRY AND 2:GULATIONS

& corpurillon, the ecmpliint shall Be
served A% ppeserbed in subparagraph
thuh) ol Mais paragrspn.

Uv) Se¥yice upon a Sizte or local
urit of £8\-emmant, or 3 £1ate er loczl
O‘NCC‘I’- SLoncy, dspartment, corpena.
tien. ot otRMer Instrumentzhity shall be
made bY Serving Lhe compiaint i he
mManner Riescnbed by Lhe law of the
State 13€ the service of procsss on any
such PeI3dn, or

(A I8 Ween o 202 or local unlt of
FOVOITINQWMt, o & Siate or local depant.
Liens, 33 ¥ey, corporaiicn, or other 1n-
StnITICnagity, By dellvering a cony of
the comPiaint to the chief exccutive
ollicer IN3reols

t5) It vropn 3 State or local offlcer
Ly celivesssg 3 cony to such oifccr.

h(V) Prodt of service of the complalnt
Al B8 mmade by allidavit of the
perssn dakiug perssnal servize, or by
FTISTIE Bvetuled roturm reoving Such
pres! of Jervice shail oe filed wih the
COPIAIAY mimeciately upon comple-
ticn ef s§3=nca,

(2) Service of documsenis olher then
complai®my Al documents other than
Lie comPip nt rmay be served personals
17 07 B? ¢arilsied or first cliss mail. A
cxmiilienia 3f servica shzll accopany
B2CH CoCRmeny served.

(e) Ft‘.‘.’*ﬁ. ¢/ polead:ngs and desu-

wents, (:5 Lxec2pt as provided herein.
€r 57 CTART o1 tne presiding oificer or
ANy, there ate no Spenific re-
Cieineliy o5 1o the form of deeu-
reenis.
{2} TA8 1rst page of every pleading,
124820, 0@ yiher docurzeant shall eontzin
3 CIDLIAM jyenivfying the raspenaent
izd L8 Yoexet nu=ber which is exhib-
l:2d on Wme compizine,

(37 The ommris! of any pleading,
l#iter OF piher docu=ent (other thzn
eruibity) khail te signec oy the party

OV

G O% By nis counsel or other repres

SN, The signaturs éonstiuses a

reDreseMracion by the sigmer thatl he
L5 roqd yme sloading, letter or other
CoCLTANRL, that to tne best aof has
3 sand  Lelict,
L2 SArhe snt; made Liesein 203 true,
asd thy iz 5 moy ineTmosed for da2lay,
(o TaQimivial dzoemizat fzd by aay
PETION Yxall contand his pame, ad.
&ress. 33d teleshone number, Any
einies in tnis wfarmation shall be
earmymicaled prempiy to the regicn-
al Badxw y micsi, presiding afficer, 2nd
ad 73:%g0s 1o (n2 precessing, A party
WO (atls to furmeh such Wformation
il NG desmid 1o nave wzived his
Rohl IR notice ana sorvice under these
rules.
(3) Thee administeator, presiding offl-
eer, DeApiny cisrk, ar regional heasing
10TR Eiay pefuse to fila 2ny document
RiciyCoas not comply vaih this gara.
g2, Written notice of such refusal
siialk b promatiy given to the perscn
SUSHRn g the document.

infarraziion,

+

8¢ Filing and rerries of
otdury, and decisiona.

Al nuilings, orders, dezfslons. and
other decuments ixcued by the re-.zn.
3l adm:nSLritor, regional Juticial ore.
cer. or tne preziding officer. as annro.
priate, shall be {ited with the ramicns
hearmng elerz. All such doew '3
issusd by the administrator or j 1l
cfticer shzil be liled with the ftvciuim

clerk. Coptes of such rulings, creers

ruling,

served directly uoon all parties by
administraior, resional adminiairaiar,
Judicial olllcer, reeionzl jueic:al cift.
er, or presiding olficer, as acoroon

[ RN
ate,

§22.01 Qomputalinn and
time

{2} Compulction. In cemputinz

exrtension of

pueried of thas preyarised or al'owcs i
these rulos of practize, encept 25 ook
errize providecd, the day of the cvent
Irom wnich the desigmatez o
bezins to run shal nct be mnzivsaa,
Sanudiys. Sundavs, and Federz] lesa)
holidays shall be inciuded in comnus.
ing tae e alowed for sueh fii=mz.

Igwever, £ the medied of time pre
sericed is five (3) Jays o lecs, inter—a.
diate Saturdays, Sundays, and legx!
heligzys shall b= exsiuded {rom tha
computation. YWiien a stated ticie ex.
pirez 02 2 Sasusday, Sunday or lerz!
noliday, the siatad time permcd zihall
te extended 10 loslude the neoxs Susi.
ress day;

(%) Zzlzngions of time, 'The prociding
cilicer =iay grani an aMiension i a2
for the {iling of uny plezc-:
ment. or meuon (1) up:n
metion of a party to the prev 3
only for z00d c¢iuse showm and 2fier
conzideration of grejugics o ciner
zarzies, or (2) upen his oam Mmoo
S2ch 2 owotien by a pariy mav oo
=ads glter notice 10 ai othar gas
wuless the pevamt can shaw

-
-t -

causs WhY seneng notice (5 impin
bla. The mosion .

thall Be filed

exlens:

¢! oxewoztia ne-

e atsle
v e v

giect.

(2} Se#rvice by mazil. Service i5 ¢
piete Upon meoiiing. Kawever, wiiar2
gleading or document s served oF
reall, five (5) days shad be azdal O
no time allosred by these rules {grin?
Lz of a respenzive pleadina,

-

3355 Ex parte discuszion of proceedizs

Al no time alter the Lsuance cf ¢
enmelawnt shiall tie 2dminsirziarn 7
oenad administrator, judieizl ofl
re:nonal jucdicial ollicer, presicuig Ciee
e, Qr any otler person witis N
advite thes? nfficials 13 the decisiws v}
the gasa, discuss ex partc the ™
the Iprocecd'.nc with any iniss
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sen oulnide the A tacy, ®ith any
‘ney sta H membssr vRo petlerma a
secutorial aran e .s--m.c fucnnn
such prosceding or & aled pro-
lng, or with any rens ::m:.::ve of
N perion, Any nemorandum or
ar commeunization ;.‘!'Jrf:;fcd Lo tite
dnlsirator, founs wtrater,
ci2l cifizor, 1 ot
or Lne zrevidirm 0.2 ne the
dency nr the proceeding ond selnt.
to the mearits thercol, by 2r ¢n
ill.ef any puriy sholl te regarded

JtEYment marde in (he prodeenui?

shall Lo sersec uson all cinzr pare
The ziker marien zhall be given
p“o tunity to reply 1o suclh mamoe-

‘um or caimununicLiion,

¥ Eramination of Jocuments fifed.

Subiect Lo the ::-c.vf:i:\:-.s uf Jaw
feving the public Eaclszure af
dential m!::::--.::rvn. any darsol
dunns Asensy business hours,
et end cany :.*; cdezurcen? filed
oy proceed:ng. Suzh dacuments

e mide a.\'a.’:zo:c ty the region.
waring clerk or heiruoig cleri, as
driaie.

Tre cost of dupiiczting c'oc..l-
s flled in any precesdinng sholl be
t by the perTon sezRing copics: of
docuraents.

art L=—"Fcrties and Appacrances

' Ap-vezrancu.
T panmy nuay afpear
unsel or o":“ repre ativa, A
er r-.?_v ZENEAT 2N ...Lf ol a
erskip and o ofliser may zppe:
Rl ef o earyetziion. "c‘scr:.
ppear 2s councel or ether ropra.
ive DL_" conjormm to tae siand.
f condust and exhics required of
tipners ..efor: the courts of the
1 States.

dameativa

Intervention.
Walisrn Any person may file a

fer Jezve to intervene in any
ding conducied uncar thiecs
¥ prastice. The molicn inys: sat
Jhe grounds {or the sronosed in-
:on. Lt positien #ng intcr2st of
want and che Lkely rmzass that
meion will have onoche cnpedis
IrAgT2ss i the Sroceeding. Any
-'-e"") 1 pasiy Lo the preceed.

y file an anstor to A ouon LY

ne moning seenlic reforence Lo
oS ses forily in the foresming
:eond p. ractaont te) of this sce.

hin t {10} ¢a AV ‘sfler serice
metien ‘o feat'e 10 miemvene.
hen f..ed_ A meuan {or leave 10
ne in 3 rocee LT MUst orl.
e fied bc ore the first nrelicass
Lercnze er, Uy tne atsence of 3
LE ednicrence. belore the -
of corrospendence  wnder
s), ¢t Y ‘here s no such ¢orre-
g2, prior.to the settng of a

in person or -

RULES AMND RESULATIONS

and plice fer a hearinz, Any
S.o.0n Niled aftes that Lime must in-
clude, In addition to the mfermation
set forth in prrazraph (a) of this see-
tion, 3 statement of good cauze for the
failyre to fil2 in a timsziy mannar, An
unimely moticn (or leave te intervene
shall be rranted only ugen linciy
thal extroorginary circumolanecs jus-
tify the graring ¢f the motion. The
intervenor cnall ke bBaund by an
poToements. arTanJemmenis and olher
matters praviousiy rmada n the pro-
crecing.

(¢) Liisgosition. Lea'-e to Inteivene
shall be gramied cnly il the movant
demensteutes that (1) there cxists a
comrman auestion of law or f2¢t. and
{(2) his presernce {n the pregeeding
would not unsuly prolong or othierwise
prejudite the sdjolivaiiia ol thne
rights of the cripinal sartics. 1= svalu
atng the meris al 2 n ntion 197 izavae
1o intevente, Wiie ya&-- sig oificer snaul
¢one:dar the exten: to which the
rmovant wil be adversely zffected by a
x'i:'e... o.'c:.' and the exisal o whiza
tite interests ¢f LLi2 mcvaat 2re naot
bel:‘:: adequately represented by the
erininal parnies.

(d} Amtcus curiae Persans not par.
ties to the proceaciing who wish o e
Lriefs may. Uubon §2¢2 ¢aLs2 SNIWR, 89
raove the nr:s.ﬁ:z effizezr or the Ad-
mi. istrater oS aonnrusnate. The

notien shall idesntify (2 intersst of
1.he applicant and 3shal) stale the rea.
sons W hy tae provosad snisus oref is
desiranle, 1! the maotion is vrantad the
presicing  offiz2r or Adminisirgtor
sthall issue an erder z2tiing the uume
!or Iding such triel, An azueus curize

eligible to :3;:1¢ acg in any hriefing
a.".er his motion is rra:::ed. and shuil
be semved with ell briofs, renly Briefs,
r:-.o::‘ons. and ordars relating to 1 sues
e briefed

§22.12 Consolidatlon sr.d sererance

ta) Corsolidaticnn The presiding of.
{lcer may. Ly .-.r.*u:m or suas Spunll.
corsolidate any or 2ii mailatsa
in w0 or Incre precesdingT dolio
under thase ndes of prastics whsre
there &St colmmeon  parties  of
common questions of fact of Inw, and
whiere censolidation wauld expegite or
simslily cc-.s::er:mon of ili= issucs.
Cerzolidation shali ne: a.("ct. tiwe
right of any pariT 1 raise seucs that
gould nave been raizsed if cornalicatizu
had not oceyr-ed.

(D) Secerancze The presiding officer
may, By motlon of suasponie, for good
cause ShCwT, Orcer any srecescnss
severed Tith respect Lo 22ty op all par-
tics or issucs.

Subpart Ce=Prelnaring Pracedures

§22.13 lssuanee of complaink

If the camplainatit has resson to be-
lieve that a persen has vielated any
nravision of the act or regulaiions pro-

34733

mu!zaiza under the act. Re may Inztic
tule 3 procecding for the asscerment
of 3 civil penally by issdine a com.
plaint under the act and these rulcs 14
practice. g

=214 Content and amendment of the
comyigint

ta) Cenicnit of complainl Each cora-
plaint shall include:

(1) A statement reciting the
seclion(s) of the act authorizing iie is-
suarcc of the ecmplaint;

(2) Scectlic reference to each Hrovi
sfon of tlte 23t 2nd imm! c'“'“:".: TeTl-
latians which responcen: is alaged o
have violated:

(3) A concise statemcat of the fazsu-
“al hasis for 2llesing the viclaticn:

{8) 'Thn 3mount of the e penalty
wiich i3 preposes o be 22scesas;

(57 £ staten:ent indiaziing tne ao-

jPrenrittiansse af tha neamasas atnriee=

e 30 w4 wms wm g7 aeun

{3} vziee of responasnt's mizat to
regquest a Rearing on 2ay matcnal fazs
coutatned in the ¢enmelaint. ¢r on k2
apErepnateness of the aoount.of tna
Jrepoted penaley,

A copy of thess rules of prastice shiali
accorzpary each complaint remad,

(1) Denraiion of proposed civil pen-
ell{y. The dolar amount 2f the zrac-
posed civil penalty shall Sc des erTnined
In zetordonce wmth any ctiteria 3ot

Sreh in the act relating to the proner
arzount of a ¢ivil panalty and woiin sty
civil penzliy gpudellnes pullishad
wnderthe act,

e dAmendment of the con-:’--'-'
The ezmplaing 'u maY amena tiie ¢ome
BlAint as a matter of right at "n" t:me
telfore the "r_s-\ er is filed. Rosucnient
shal have {ifteen (13) additional ad=x
from Lhe date of service of thz aiend-
cd complaint to file his answzr,

> oA
e -ty

timae after thc sz of an Lnswer Lo
tl.e complaint,*the compalzine may ks
anenced only upan motion sianzad oy

tl:2 presiding olficer.

(4) Withdrewel of the comzlaint
T2 remplamane ooy witlidraw tae
soemplaint wlpaut prefudice ope s
bolore the anawor has teen filed, The
conpisinant may vthdraws the 2am..
pinint, ®1dwout presudice, only uron
rmonon granied by the presiduig offi.
cer.

.13 JMAnswer to the compiaint.

(1) Gemeral W‘nerc resopendant (1)
conlests any terial fazs unon wliich
tad compniainat L.'. tases; (2) conienc
that the ameunt of 2 %enaliy pro.
z.2d in the comszlamnt 18 nepprevr:
ala: or (J) contends that he 1s enticd
te ludamont an & matier of law, hie
shall file a written answyer 2 tha coni-
p.alnt with the regionad hearins clers.,
Any such srsver to the compluing
must be {il24 with the regiors! heor.
iz clerk within fiftcen (15) days aliesr
sesvice of the complaunt.
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22134

tL) Confenty of the o rn The
nower  shall clearty :'.'*c dircet'y
wdmt, deny or cxnlzin eacn of the {xe-
tual alienations ¢ontaned .‘w com-

plaint with renard to um:h resTon.

dent has any knowledse, Where ro-
spundent has no knewiedse of 3 par-
ticular factual allezztton and so states.
tlze alle::.'.!on w caemed denled. The
ar-wer chall aleo state (1) the circum-

s’:\_ﬂﬂpe v -)p—-w.v-f\—\'l u'hln\-‘ a=o ‘ﬂ

-".’. L'uxlé and ()

whas m:- A hes 13 renuested,
camag. A hearing
“ :sed hy the com-
sizint and .:.".sv:er Jr- 1il ke held uman
raquest ¢f resnondent iy the arswer,
In 2d3iticn, o heariny may e held at
tha gizareiion ¢f tlie -":‘:.--:"' ofiirer,
sua sgente, if is soresnate {or

divdisatien arve raled n t a*_v"r.-.-.
alinough ng hearnng is regu °<~c cr
u*on moten of any party cther :h::_':
ne= respondent, Any request for aear
{'*" Ziled by A partv ciner than the res

c"'c—". sh:‘l s'-'ﬂ abiections ta the
cn. -Siniat waih parteuiarivy and shall
et {arin the Lssues which the pasty
intonss to raise dunnt the hearing.

(g1 Fodure o wimil, deny, or e=-
plois Failure of reszondont to ad=it,
deny, ne expla.n zny materiad faztusd
tilesation contained i the cemplant
¢cnslituzes an admuscion of the allega.
Lion.

(2) Amaendment of the aaseer. Th2

-— nv—-.ﬁ-‘ Phag A =—- ar (o
Ppagupmpapepuin Tasy) StDD LAY T

the eom o usen motisu granicd oy
tiie pras:ding officer.

|(~

I'!l-l

A~ qe

#2218 Mstions

(2) Generch All- matlons, excest
there =2ade crally en the ressed
during o Beering, shall (1) B2 o Wit
ing: (23 s522t2 the grounds tharefor
min pammaculanityr () set {orth the
reiiel or wrder sougnil and (4) be ae-
¢cmgpanied by any -.’z:d:r.'i:. carill-
a8, Siher evigznol, or jezal mermo
ran il reilzg yrmo .,u..h mouisna
L oe servas 23 provided Ly

-l.'
"\f‘ f\ \( bR

lb: E:: 1nase 23 motians, Any panty
=iy lile 3 gectonmze l:o any writlen
manien WITaL T (1) davs alter serr.
ize ¢f suzn r:.a..o::. exesnt as other
witz nravided Ly the priding officer
cr e Admun ':"'ar. This roxoonce
te acczmzIanies By any Affidanie,
wate lecal femeranduwm. or
oirer evidence relficd uuon. I no re-
rpziee 13 file2 witlun the desitnated
poencd. the parisics mavw be decmad 10
hzve ?.':.:'-'cd =y @bjecncn to the
framung of the metion. The presidny

tiicer of Azm T1atCr mMaY sCt 2
chorted Ume (or ressonoe. or make
AU oLitar OTUOTS ¢oacemang Lhe s

2ezian of molions As they deem ap-
propomate,

FEDIRAL REGCISTR, YOL 43, HO. IJI—FHIQ.“Y. AUGUST
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(¢} Decision. The Adminisirator
siiall rale upen all molions liled or

made after Lhe Oling of an im 1Al dect-
sion. rxcept a3 provided in $22.72, The
presiding of ficer zhall rule on all cther
motlicns. Oral argument on mouons
w1l Be permuiicd where the presiding
ollicer or the Administrator cohsiders

~it necessary or desirable,

§22.17 Default order.

(3) Defnull A party may be found to
te tn dafiult ¢1) after mouonr, Lpon
failure to lile a timely answaer to the
cempiawmtin () a!Le.' motiaf or sua
sponte, voon [2ilure Lo comply with a
21T OF be:'.r'.:' crier of the
~¢ offwcer; er {3) 2fier motion
or sus spoate, up\,n failure to appear
ar 2 egonferencze or hearismg iL"'cu!:
gacd cavze Being shewm. o {imdinz of
dadfawnly ot vhe Tosis of 2 failure to
a7z¢ar 2t a lLezring sho'l be made
tnlews LhT AToearing pafly presonss
suslizient evidence tg the presiding of-
fizer to ectadiish 3 prima facie ¢ass
against the srezing panty. Any
melian fer 2 defowlt order shall in.
cluda i pronceed default crder and
ghall be served upen all parties. The
alleced defaul: 1:'.:; pamty shall have fif.
tasn (13) days frem sarvice to rezly to
the wmeotien. Defiult by resgeadent
curstituiss an adrmussion eof all 'aus al-
0794 i1 the cempiaint and a waiver of
reZnendant's nsht to a hearing on
sueh Jaesual ailazations. The civd gen-

iy p""'ose‘i in tie c*m:!:‘.n' shal
teoszmia due and gpoyabis by resson.
dant wizhous furthier proceedings sixty
\uD) dzys alter a [inzl c¢rder losued

wou daiault. Defauit Ly the corm-
;a"":mt shiald result in the dismizsal
&f the commolaint Wil preiucice.

(9 Proeedures uson doszris When
sha presiding oflficer jinds a defauit
X235 gocurted, R :..c.l rondar a pro-
=c:ied default order 1o be issued
=tuizst tite dafauliing partv. This
.'::e eoneituizs the initiz! decision ¢f
e nres.ding cffizer, and chall be filed

_:: Creoreaionnl hesring dlvrk

io: -.:.-.'-:_r of & prozossd defzuit

wrior, A prepecad d=laulitircder shail
AN z‘i.-.......a af I conzlnsicns
rermviing ald matarial issels af aw,
f2ot, &y gisgreotiem. and the penalty
whizg 15 therzin assessed,

§axit . set:lement; eonsent

aliey. The Aszency
enc $ : ':.'“' ¢f & prozeeding
at arz? '.n:e :. me scitlsanient is cen-
sa3lem: ™muh ohme grevisions and cbjces
tives ef tne Act =2nd anplieadle roemula-
Licns Thie reszondent may confer with
comslimant conseming the settle-
raent wiiether or not rescondent re-
queim o heanna, Settienwent confar-
enc~3 :ndll net atfest the respondent's
1. T} _L.cn 10 fiic o timcly answor
under § 22.1

(8} Cotsent aqrcement. The paree
shall forward a sumed writlen cme- ‘c—
agieemeltt and a praposcd onmaen
oruer 19 rlie Rorional Adm Taley
whenever rettlement or conins '
proposed, e consent icTeemern
shall siate that. fcr the pursnss ol
this preceeding, rescendant (1) aumil
the jurizdiclionai dilvcalivin Ul Ve
complaint: (2) adrnits the facis suny.
lated in the corsent avrramrent ¢
ther admits nor deni2s £opeifis {a
allezatiéns contauvied 10 the ¢o
and (J) consents to the arsesz—:
staled il penalty. The corian:
agresment shall include znv 2nd alf
terTns Of the agTeement.

(c) Cunsant order, No setllzrmen: ¢;

Ccorsent agrvesment shall dizo
any protleding under thace =
Prastisd wWitheus 3 consens arour f
thie Ragiunal Adoinsitaser
pariig 3uch 2n asdar, the o
ZindItf.0r I2Y roguire tnal
ties 1o lae seitlemen:
Rim Lo answer inQuiries
cIrsent agTement or o.c.‘c’

§22.12 Prehesring conference.

(3) Purpore of preheamng conference.
Tnless a tonlerance appears uninezss.
sary, the Dresicing ofiicer, at 2
befire 2 heoarlig besns, skl éiract
the paritios and theis cou"~-“ ¢r tiner
representi.ive to aggpesr At 3 corfar-
ence toitra Rim g sormiden

(1) Tue s#itizment of the ca

{2) The simplification of L:s.‘:s and ¢

stipwlativn od fasts not =y 2/

(3) 1he nacessty 2r da
amendrienis 12 p.r...d.:‘.;:‘

(4) The exchange of exhidits, Azcu.
ments, prerarad testimony, 2na 22,25
SionRs or stinwialions of foor nvaten il
avoid LL."‘.."Q:ES.;:‘.R'_V sreof:

€3) Tha lim.iztion ef she numizar of
€22t o7 otiiny wilnesses:

(53 S:0liRz a titne ond placa for the
zuiiic hearinz: and

(1) Anv other madters -..Zc" ':'. K
pec:'.: Lae disposition of th

-t‘a‘ u::;LL-. (St
the proicaring conference £
avat ...blﬂ ta all athiar o
npames of tha expert ana olirer v
nesses Neintendy to call, tonetiter with
a brief marrative sunumany € o exe
. Conies of 2l zzzu-

‘mc—“ Lo Imiroducs d
shil be markea jor icenuflcalicsn
orderes By the prosiding officer,

(C! Rezard of ha prikenmang rorf2e
ency, No trarscriat of any gro
conferemce siiail Se maly uniecis oo
dored By the prociding affioer nzen

matien of & parly or sua sponte. T2
srosiding officer shall zrezzee 2
for the recurd a aritien s !

the action takea at the cou

4, 1973
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-presicing

The summary shatl Incorporate any
TN stinJdintions of asrcement; of
the partics and all ralines and sopro-
priate orders coutaning airestions Lo
the partina,

(d) Localion of prehcaring corfere
ence. The preheaning conference shall
be held In tie city n which the rrie-
vant Envirsomental Proteciian
Agenzy Reqienal Office is lorated
unless ) e piescing officer deter-
pLnes Lhat there 18 £ood Causé Lo held
{t ot anginer 122a%150 12 the riicn of
by telophene, er (20

i - -
sunmiemantal

reles of nrestize pubisned undar (he.

Act provide athara e,

(e) Mnaiziizbility of e prekearing
cerjercnee. Yoa pronecarning canfarence
s unnece:zary or imuiacdsauie, the
ollizer. cm. rrasvion er su3
SPIRLC, lnoy Airsot Lne 2.t Lo Cue e
spond witi him lO :.:..:cn‘.,::..;;h wiy of
the objeciivas set forziy it Lthis section.

§22.20 Accelesated decision: dismuissal

(a) General. The prasiding officer,
upon moion of asy garty or su:
sponte, may 2t any Ume renger an o
celeratyd cdecis:on in favar of the com-
plainant or tha reszondant a3 o wl or
any part of inhe parcséeding, witnout
furiner hear.nz or uncn sueh U 4
pdditicnal evidenzn, such s a:ll
as jle may reguirs, or cisnlizi any
pariy with srofvdice, under xny of the
followine sonaiticr s:

(1) Fa:lure to siate a cliiry uzen
which relief czn e granted, or diret
Or CoLi2ieTul eStup .l

(7)) No i‘\‘..i..:. e ir3ue ¢f marerial facs
exls.s and 3 Lorty s entitled Lo jndse

nt as a m:::cx of law. as to all or
my p:u-t eof a preseccing: or

(3) Such othor reascns as are jus.

() Zfrect (1) 1f an acgalersied decle
slon is fstued as to all the jzsuess nnd
¢lzims (o the wroseecing, the deciiien
eonstisutes an (minal decision of the
presiging officar. and ghall be [iled

Ath the regonal hearing ciark,

{2) 17 an acccigrsied cecision i ren.
dered on less than all izsues or claims
&1 the oreceeding, “ihe piesiaing ciilcer
shal detimins --m.rial t:ms
exics anthout sus
and what Mmool acis oo 1-1'1 can-
troverted ‘ngasd 2. Se shall there-
upon issue 2l intsrlectioery orcer
spectfying the Iasts whicn AppRar sub-

seantizlly  wnssnicovertsd, and the
fssyes 3nd ¢laims’ uzon which the
kearing 3! preceed.

Subpart D—rRaaring Procedure

§ 2201 Scheduling the pearing.

(a) When a camplaint is filed, the re.
Eintal heabig vierh we Nesrin ciery
shall refer the :::c"ec ng Lo the Chief
Adminstratne Law Judse wipe shall
assign lumsel! of anether adminsira.
uve jas s e as presiing cffizer, The
Fresiding otditer &hall then notuify the
parues of s assianment,

Ve m e
fooiiie Raseiohy

.

RULES AND REGULATIONS

th) Notice of hearing. If the respan.
dent requests a hieanag in Lis a.n..-u:r.
or one 3 o':.c'cd by the presiding oftl-
cer under § 22.15(¢), tite presid.ng om-
ger shall scn‘c usen the parties a
notice of hezaring, This notles shall sat
a time.and place for thie hearing and
may ..ron::e (or a futtre nrchearing
cenferance, The presiding ofticer may
irsuc the notlce of heanng aiier a pre-
hicaring corderence is held. The par-
ucs shall be neulficd af least fiftezn
(15) days prier o tise date set {or the
hearing,

(¢) Postponement of hearing. No re-
quest Jor posipenzment of 2 heanng
wil]l be granizd exceot upon motien
and {or good cause shown.

{d) Lecaticn of the hearing, 1he lo-
gaticn o the heannz skhail be deter-
mined in azzoradanse Wil the methed
fer Cetermuninz the lacutien of 2 pre.
hearing conlerease under § 22,144y,

$2222 Evidence. .
(2} Genercsl The presiding officer
shall admit all evidenee which is hot
frrelevant, Dmrsaterizl, wnduly repeti.
ticus, or ethervise unreliable or of
littie prebative vzlue, excopt that
atements made during rettlzment
consaranses are 1.0t aamissable. In the
presantition, acdmission, dissasition,
and uz2 2f ¢ndence. the presicing olfi-
eer shall praserve the confidentiality
of tirade secrets and other pritileged

Jexmmaraial and financial wwfermation

The coitfidantizl er trade c2eret siatus
of any infermation shall not, however,
proclugsa its Loing imitcduced into ¢vi-
dence. The prasicing olficar may make
Such orcers zs may be necessary to
consider such etvidance in eamera. in-
cluding the preparation of a suppie-
..-r....l inftial degisizn 10 acdZress ques-
tions of fact. law, ob discretinn which
amse out of that romion of the evi-
dornze which s esnfidantial of whick
lncludes trade secrais.

{b) Ezaminglicn of wilnestes. Wit
ressas shall be'examined orally, undar
gata or affirmution. excent a3 other-
wize proviced i thase rules of practic
or by the grosicing cflicer. IP
sh:all 2'.3‘-2 the rizat (o cross-examine 2

wrnes: who azpears at the heann
-ro....ed tRat sueh eros-examinatica
is not unduly racetitious.

) le:.".,':ed sictements. The presids
{ag oificer may agmit and asert into
the record as evidenss. in Leu of ozl
testimmeny, statements of fact of ozia-
fon prepared by a cicness, The sdmis
sibility of the evidence contained n
the staterpent shall be subject to the
same rules as if the testimony were
prodised  under oral
Before any such siatement is read or
aa:utied into evidence. the witness
shz!l deliver 2 c2py of the slatement
to the presiding officsr, the rogerter,
and opposung cowtsel. The wlners pre-
sonisur the siatement shall swear to

- a
2 e

peoe meme

J R ot ad il o wmmrTe

exasuinaLive, |
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- s wam
g ‘-—"_"—"-T""V_""— —m

or affirm the siatement a-d
subjseet to Appronriste aral cro- ; AR
Inatien upon the cuntents (ke o
(d) ddmussion of ctfideyits ooy
witncss 13 vnaavailatle. Tne et iat R
o!r.cc. Jmay, L')Oﬂ good causc b

nesses who are unable to be ;""e... :.
the hearing.

te) Ezhibdils, Where. r::c
orizinal and one copy of ex v}
stizll be filed with the "re.'. tims
cer for the record and & copy siia.
furmishied to each pariv. A truie cony
of anv exhibit rmoy ba sutsdduicd oo
the onginal.

) Oficial notice Offizial r.
may Le taken of any piatser judiznlly
netced in the Federal couris, 2o

43
0

other facts within the s-aeciuisez
wnowmladge and crperience ¢! iz2
AgCnoy. Oppmmz panlies chal te

piven adeanat2 onroritniny
that such facis are erroneously fo-
ticed . - ’

§ 2223 Objections and offery of proot.

{a} Obdjestion. Any objeciicn can.
cerning the conduct of the hearng
ay b2 sisted crally or in w
duriiig the hearing. The p*r‘y 2
the otiaction must supplv a =ors
staiement of its grounds, The rene
by the presiding oflicer on any a>ec-
tion and the rezsons given fer it s
bn part of the rescrd, AR exeanizs
e2¢ch objection overruled shall ba ayes.
matic and {s not waived by furiler
parsizipation in the hearmrz,

tby Qrsfer of presf. \Whanever
dence is e'cch.ded {ram the reez:ld,
party offering the evidance may ::.....e
an cffer of proof. whizh shz'l be =-
cluded In the rezord. The ofl=r of
proof f{or excluded oral terumziny
chall consist of o Brief statemeny <2

to oz

-
~
-
-~

scribing the nature of the evidance ex-
ecluded. The ofler of preaf for e

cluded documents or exhibits sazil
eansist of thy anscruion in the ressod
of tha dgeurnania or exhibits c:.c.-_"-'.
Whiera the .-\r‘m.nutr"l rdpcidas ”
the ruling of the presiding off.ner i-
exciucing the evidanse \\ 28 both omrs-
neous and prejuche: 31. Lhe henr
may Se reogened 10 parmet the
of such evidance or, where apes
ate, the Administrator may en...
such cvidsnes In prepzring his
erdar, If the Admimstrzser u-.
preparation of his [iral ordsr relise
upon any evidence exzluded st tii2
hearing by the presiling or'.c»- )
shull exglcitly identily in the In..'.l
order any such excluded cvirenze
telivd upon dnd his reasons theresor.

s rae

2524 Burden of presentation: burden af

persuasion,

The complainant has the b ':"‘0'1 et
gowag forxnrd with and of sraving
that the violution orcureed as 5(". {3
in the compinnt and that the poce

N 07G71
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‘a prima facte cxo

_pesad rule or crder,

<£n,. o

31536

posad ¢ivi} pc":"y rev f‘cx..on. .

pe-*non, a5 the e may be, Is 2

priate. Fellowing the c::nbl:shmcm ol
c. tespandent shall
have the turden o! preozenung and of-
gowng forward with any defence to the
allenations set foarth in the coraplaint.
Each matter of controversy shall be
det2rmined by the preswding olflcer
upcn 2 preponderance of the evicence.

2023 Filing the teanseript

The hearing shall ke Lrarscribed ver.
bailm, Promzuy fellewing the tain
of the last 2videnzon, L0 '-"o"e- shait
trarcmel 10 the remonal heamng clerk
the crnisinal and s mmany coypies ot tha
transcnpt of testimeony as are czalled
for iz the resorier’s centragt ®ith the
Agency, and alss shall transmil to tie
preciding officer a cory of the tran-
sunipt. A curtilicate of =ervics onll ce-
company each copy of the trenseript.

The reg:onal itearing eleri shall neudy
all poriies of tne availability of the
trancerict and shall fumassh the par.
ties with a €30y of the ransemet uoon
payTuent of Lhe cost of renrccuction,
uniess 2 pany can show that the cost
is yrduly burdensome. Any person not
2 nasty (o Lhe proceed:nz may recsive
& copy of tha transcript Woen payment
of the reproguction fee.
$22.28 Progozed findings. conelusions,

and order,

Trithin twenty (20) Qzvs ..!te' the
p:.f.:es re nc::;’.::‘. ¢! the avacahility
of th2 transempi) or wiinon sueh
lon:er time as rmay be fined by the
presiding  officer, any perty may
sutsys for the consideration of the
nresiding offlezr propescd {indings of
fast, ¢enslusions of law, and a pro-
togeiher with
briels in suopor: therec!. ...e areside.
{nz cofficer shall set a tune by which
repiy briels musct be submitted. All
submissions shall be in wrinng, shall
te sorved upcn all partiss, and shall
eoniziny adoqyste refcrences (o the
recard o=d acinoniziss raliso onu

Eobaart E—lniticl Dezisien and
Kletien To Reopen a Heering

2227 Initial decision.
(a) F:’.’:‘na and contents, The presid-
c2r suall issae and (ile with the
-ea:cml hc:\:in:Aclerk his initial deci-
§i3n 15 s00n as praciiessie after the
per:od fco liling reply briels under
22,25 wmas expired. The initial desi.
s:0a shall conia Nis findings of facs,
coRciuSiens  resaramng il m*:-n:l
issues of 1aw or daereticn, as wall as
rexsons therefar, a recemunended aivil
perally assesment. ana 3 pronosed
firal order. The rezionnl heanen elerlt
shall fsrward the 12l decision
(w=ieh includes an accelerated decle
sion or a propescd defouit ocder) and

»hearinz any other pa

RULES AMND REGULATIONS

the recoed of the procecding to Lthe.
hearng clerk.

(2) Amcun! of civil penelty. The pre.
slding ofilcer shall determine (ha
dollar amount of Lhe rccommendad
ciy:l penally to be issessed tn the inl-
t{al deeision In acsoréance with any
criterta set forth Ln the acet relzting to
the proper amouwnt ¢f 2 civil peonalty,
and must cons.gar any cwvil penalty

guidelines publiemed under th2 aar,

The presiding o{fiser may increase or
decreass the aocrezsed penaliy from the
amount propesed (o be zssessed in tha
czmplsnt.

(c) Eect of initial decision. The lnl-
tial decivien of the arasiding officer
shall becatne the {1nal order of the Ad-
cinusirzior v-x"‘.::‘. forty-five (45) days
alter 1.5 reseiy bY the hearing ¢lurk
and witheus furinaer  precesgings
wnless (1) 20 apee \o the Acminisira.-
tor is tabken {rem 4 87 2 pariy to the
preseedings, or (2) the Adnunistrator
elects, sua spanta, to review the inizial
decision.

§22.23 Mation to regpena hes—mg.

(2) Filing end conical, A reguest to
regzen 2 hearing 10 take further evi.
d2nce must Be made by motion to the
presding ¢llicer and fied with the ra-
gional nea:.-*.g c‘e-.c Al any time alter
senvice ¢f the initial dezision and priar
to ine L\'.s:::'.ce ¢of the [inal order.
Ezch such trogion suaj] (1) state the
specific grounds unsn which reliof is
foUught, (23 stnie unieldy tha natwure
2nd 2urnose of tie evidence Lo te ad.
duzed, () show t. 42 suen evidance s
rot ¢rmularive, and (4) set forth a
320d rexizn v.m su\.h evidence was
not adduced at a Rearing.

(b) Dispesilizn of motion to reopen
¢ h2eming \Withia ten (19) days lollow.
fng the serice of a moticn to reopen a
Ty to the pro-
ceading may (ile with the regienal
hearing ¢lerk and serve on all ou-e.-
partics an answer thereto. Tile presid-
ing olfiser snall anmounce his intent
te oran: or to Jdueny sucn motion as
sgon 2s prasticabie thessalter. The
conduct of any proceecing Wwhich may
be required as a result of the Imanting
of any mction alowad 1 tn:s cectien
shall ks gaverned by the provisicns of
tire applicable sestion of these rules,

Subsert F=Apenols and
Administrative Laview

$ 2220 Appesl feom ar raview of interloc.
ulory orders ¢r rullagzs.

(2) B2quest for inlerloculory aopecl
Faeont 2g provided (n this feciign, 30-
peals 1o the Admunistrater shall entaun
25 a matier of nshit only fiom A pre.
poicd default or an acneistated de
ci5.90 L'».s:.'-:d ungaer §22.20:51), or a
deciiio nderes aller an evidantiary
h-':".-" A::e:.::. {rcm cther grlecs or
rulings sazll lic vndy (& the presiding

ger, upon motion of A party, co=I.
«.s such orders @ rullngs to the Ad
ministrator on azeeal, Reguests 1o ¢!
prosiding: oflicer ror su:"l ceriifiens: —1
shall beyiled in senung sithin {ve €3)
days of nntice of Lhe reling or service
of the orcter, and shall state brizay
the grounds to be relisd uson on
appeal.

(b)  Avetllebility or {Aterlccuicry
annral. The presiding officer may cer-
tily a ruling for appeal to the Admm:=.-.
traor v-";en (1) the order or r'"'"'- =
volves an 1miparan: quesiicn ol |
policy concarning s-hich there ar
stantial crounds for differvnco of ¢n.ne
ion; :xr:l {2) either ) an immez
agpazl jrem the ordar cor rulin
materially advence the ultimate t
naticn of tno precgeding. ey i
after ti,2 o2l crder is issued =
hadegquater or ineliectiva,

(¢) Deeisier 1f the admis
cdeterDunes tict cerifisation wa3 .
providentiy granted, or if ~e ravas no.
astion within thirty (303 c.a.)., ol the
certificziicn. the "pp"‘l {3 :

4
C

cersify a.n ord-' or r.xl:rg to ':"'e Ad.
mitssirator on nterlecutsry appecl it
may te reviewed by the A..x...rs":.a
only unnn appeal {rom the nitin] ol
sion, excipt when the Admisisirzicr
determinzs, upon rotion vl 2 pars

ard in exzeptional ci"-_-::':.e:-es
to dalar ravisw would be c¢c:
tha nudlic interest. Such moati
te made within five (S) davs of s
of an ardar ar the presicing off
fusiog to camuUy & riling rorins
tory ampeal to the Admunisiratar.,
éinanily, tie interlesuzery a:
be decided on the basis of &
Sions made by the presicin
The Administrater mav, - .
alow furiher briefs aad ozal a-g;u-
ment.

(d) Slzy of proceedings. The
inz officer may stay the p-ce
perding 3 dacisien by he .-'.:.-...
ter urelt an ordse or ruling o2
by ine promiming offizer far :_-1.
locutary ............l P:::cac:::'.g' :
be 32yed e i
Sumasiansa, W
cer oronis A sty of =are
(30} cays, such stay tmust 22
Iy approved by the Admnis:r

§$32.30 Appeal irom or review of jniiisl
decision

(a) Notice of appecl (1) Any pos>
may 2:opsal ony advarze !
order of the presiding ottice
not:ce ¢f apreal and an 2¢zem
apeeiltie orief with the hc*r'
withuin twenty (20) days a' K
by the hearing clerk of
sien, Tite nciice of n:.‘.e.-.‘. s:
forth alternative fingdings of
ternative conglusions reygarzing
of law or discret:on. anz 1 pre.

ey

order logether with relevant relef
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o

- argued, he shall cive courn

eneces to the fhcord and lhc -
cision. The apop=ilznt's br:

tain & st'\'c:r.c-.: of the u..'..Ls .
ed f{or review, a siaicmment ol the
nature of (he caze and the {acts role-
vant to the {szues npresented for
revicw, arrument ¢n the Issues pre-
sented, apd 2 short conclusion stating
the pnpreciae rolief sovighe. togeiher
with appropriate rc!e.‘rnc:s to the
recerd, Trs hearing cierk shall sermve
the notice of sizpeal znd the acpeol
lant’s brigf vpon al othier partics and
amicus curiae.

(2) \Within fifteen (13) days of the
service of nohes ¢f anpeal and briels
ender paraarann alvll of tHis seclion,
ANy other pory 20 Am'cus curiae may
fite and szrve with the heaninz cletk 2
reply brie! rezmen to aroement
Leentser with
tes to the re‘:.:.".: portiors of

! TLLTlsnesng
br:-f. eply briefs shall not, owever,
raise additional srzuzents.

(b)) Suc sponle review by the Admin-
{elrator. \Wieniever the AZminisirator
determines sua syonte to review an ini.
tial decision. the hearing clerk shcll
serve neo:ice of such —'1mcn on the
parties within m"" five (43) days

after receipt of 1‘16 uial cacisien.
'I‘he notice snzll include 2 stacement
of issues to be bricfed by the partias
and a time schedule for the service
and fing of Lriafs.

{c) Score of appaol or roviss, The

ozeal of the [nitial decision shall be
lirsited to the issoos mized by the ap-
peliant uvnlees the Adminisirzior de-
termuines tnat additional issues should
ke zrzued. I{ the Administrator deter-
rmines that additional issues chould be
Szl for th
parties rezsonable =wrnitien rnotice of
such determa=natien to permit prepara-
tion of adequale argurient.

~

raisad by the agpsilant,
referen

(d) Argument befares the Administre.
{er. The Adminicisater may, Upon re-
Quest ¢l A paTiy O sLa sTonte, a==1'"n a
time and piace for orad argnunens after
giving consideration to tae ccnsc'x-
jence of the poriies.

T FECLRAL REGIITER, YOL

v meUWAA LIWYNS

Subpart G—Fingl Qrdar on Appeol
$22.31 Final order aa appesl.

(3) Centents of the final order. When
an azpval has becn taken or the Ad-
minsirator iues 2 notice of intent to
CONUUCE Teview S22 sponte, the Adrmun.
ictrator shall icue a finz! orter as
sa0n 38 practiescle after the filing of
ail anpellate bricfs or oral arsument,
wilshever is later. The Acounictrater
shall adopt, miccily or set aude the
findings and cenciusians ¢oniainad in
the dession or order beinz reviewed,
and shall sct forth in the finul efder
the rexsans [er his azticns. Tie Ad.
minisirator may, in his gizcretion, in-
crease or cecrease the ascessed penaity
from the amaur?. ecammenzed 1o be
2szessed in the doosion or order being
Tc\.-uEd

(b) Pzvment o7 a ¢ivil perully. The
respondent shall pax the fuld amount
of tne cvd penaity asszszed 11 the
final order within sixty (¢0) cxys after
receint of the finzl crdar unless other.
wise agreed by Lthe parties. Payrment
shall be mads by forvarding to Lthe re-
gional hessing clc-k a cishiar's ¢heck
or cerified enosk in the amournt of the
penaliy assessed .1 the final orcer,
g.:a)'::!e ta the Unized States of Amer.
ca.

§22.32 Motion ta reconsider u final order.
Motions 2o reconsider tha final order

shall btes filad osthin ten (10} cdays
after service of the final crder, Every

sush mzsiion must sei forth tire mat-
tars clamied to have been erronenusiy
dezided and the nature ¢f the 2lleged
errors. Such motion shall nec stay the
elfectiviness of the final order unless
the Administraior providss otheraise.

Svbpaert H--Supsniemental Rulas of
Preciico Govarning Administretive
Atsessment of Civil Pencitias
Undaer the Toxic Substances Control
Act

22.33 Supplemental rmoles of practice
.Coverninz adminizirative assesement of
eivil penalties under the Toxic Sube
stances Contzul Act.

-

34537

(a) Scope of these suap!c'nc—' l
rules. These supolemszneal rule. of
practice shall govern. in ecmjuncicin
with the con.soudur-d rules of practize
(40 CI'I? Part 223, all {ernal c:::.:n.-
tions {or the assessment of any c:vi)
penaley conducted under sestion 16:~)
of the Toxie Substances Contrel Arz:
(15 U’ £ C. -ul.':(:l.)) \Wherp lnCOl‘-;l-'f"‘
rules and the comcl:d..s.ed n.'-- L‘ﬂ_‘-
supplomental rules shall apsiy.

by £ :b,,era: (1) Thie attendznce of
witnesics of the produesticn of do-u.

mentary evidence may be reguirez =
subpena. The prestding officer mav

grant 4 request {or a subpena ugcn =
showina of (i) the grounds and ruser

ty therefcr, and (ii) of the matera..
cnd rejeuney,cf the evidence °¢ =2 ;\:
cuced, R2auests for the procus T C
documente shall Jesarive with snoaiiie-
ity the dovaments souant.

(2) Subpenas shall be served 1o z2. .
ci:.-d*ncn with fection 22.03¢=:i) c¢i*
the conzelidated rules of oracnice,

(&3] \...n-.:-es summences bolcre the
preciding officer shall te pzid the
same i=2cs and mileage that are poid

-~
v

wlnesses o the courts of the Unite
Siates. Fres shall be paid by the party
at whose instance the wizases 23penrs.
VWhere a witness appears p'..rs\.“' tsa
request {nitizted by the presiding ol
cer, [ees shall be paid by the azency.

Arrdorx

Reglon I, John P, Feonnady Federal Bui'd-
13, Boston, Nass, 02293,

Region 12, 26 Feceral Plarza, New Yok, MUY,
10697,

P.e:mn 171, Cunids Building €1 :-: Weolmur

Streeta. Priladelsnia, P, 1010

Feglon IV, 349 Courtland S:rcu \-
3, Ga. 30138,

Region V. 210 South Dearhom Sceez, Cute
eaco, Il 60554,

Regien VIL First intammazions) Buileing.
1201 Eim Street, Dallas, Tex. 1325C.

Remon VII. 1738 Baltimere, Eanmsas Citr,
L210. 64138, N

Rogian VIIL 1860 Linestn Straot, Danve.,
Celo, 228N

Region 1%, 215 Fremon: Street,
iszo. Calil. 84103,

Reiton X, 1223 Sth Avenue,
64101.
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| - UNTITLD STATE
ENVIRONMINTAL PROTLCTICY AGEINCY
REGIOLN IX ’

} Docket No. TSCA-TX-5:27
)

NIVANZA FOWER CONMPANY, ) COMPLAINT

) AND

) NOTICE OF QFRPCORTUNICTY
)

......

Respendent, FCOKR EZARIUG

W W 1 O ;bW

| ) conpLaIuT

[

o
&
b
oS
LL)
b
\t]

a civil administrative acrion instituted pursuanct =

11 nSe::ioﬁ s{a) of the Toxic Substances Corntreol Acet (TSCr), 1% rs¢
I

[
[~

2615{a). The Csmplairant is the Director, Enforcement Civisics,

-
(4% ]

United State2s Eavironnmental Protecticn Agency (EPA), Regicn I,

[
-—

The Respoardent i1s Nevada Power Cempany and has a place cf husinzss

in Las Vegas, Newvada,

2
wn

This Complaint serves as notice that the Corzlainant has

[y
2]

17 flreason to believe that Pospondent has violated Secticn 15 cf

18 ) TSCA, 15 USC 2614, as follows:

19 Count I
20 Ail., 40 CrR 761.10(b} states that ary PC3 mixture shall e ™

21 ldisposed of in an incinsratar (49 CFR 761.40C of Annex I).

22 2. 40 CFR 761.10(e} (1) stactas that spills and cther
272 puncoatrolled discharges of PIS mixtures constitute the cispcsal
24 1(49 CTR FEl.2(c)) of PCB mixtures.

25 i 2. Ca ¢r akout February 19, 1979, Respradent cgarazed &
26 lca-a:x-a.c— {40 CFR 761.2{c!), which contaired a FCz mixzure {42

27
8

CFE 7€1.2(w]), at or n=ar 5316 Izri:z Avenuc, las \azas, Nevai:z.
. On or akout Fehruary 19, 1279, the capasitor cpacizas
foesaudant zpillad or dischargel the PCB mixtura in vie

2 40 CTR 75l.10(bL} and 15 USC 2416 (1) (C).

B it 07074

PO, 18TT-292.502
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Count IZ
1. 40 CFR 761.1Q(b) (5}, 761.1Q(c) (4}, and 761.10(&) (M

lstate thae when storage is desived prior to dispcsal, P2R's ei-al

=
M)
.
]
e

be stored€ in a facility which complies with Annex IIX.
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1

shalJl have an zdfegquiate roos and walls to crevent ralin water <o
yce2ching the sterad FCB's
ﬂ 3.  On or about Marci 1, 1979, Resooncent cperated a Zacilisi
. 10 fused fer the steorage of PCB's (40 CFR 781.2(c)), which were
11 jausigrated fcr cisposal, at or near 2515.Industrial Pead, Las
|
12 aVegas, Yevada.
13 4. On oz abeu: Marsh 1, 1979, the Pr3 storace facility
14 Jooorated hy Raspeadans dié not have a reoof or walls in viclasica

15 fof 40 CFR 751.42¢=){2) (i) of Annex III and 15 USC 2614(1){(C).

16 Count III
17 1. 40 CTR 761.42(p) (1) (ii) of Anmax III states that

18 lfacilities us2é for the storage of BCR'r which are desigrated for
12 disposal, shalii have an adeguate flcoer wiich has continusus

20 curbing with a minimum cix inek high curb.

21 “2. on oz abcut March 1, 1879, th2 FCB storage facilisy
22 cperated by laspondent dié nst have a floor or curbing ia vislzzien

23 bee 40 cvr 362.4200) (1) (23) of Annmex TII end 1S USC 2634(1)ICh.

24 cours IV
25 1. 40 CTR 761.42(c}(7) =2f Annex III states that PC3 arsiclas
26 3(i0 CFR 763.2(5)) ené FCD consaincss (40 CTR 761.2(w)) shail ke
s 27 [ 2azcd when =hcy are placed in storage.
23 Z. On or akew: March 1, 1973, PCE articles and FCB corn- !

29 {tainers, which Nespondent had placed in ics FCB stornce foagiltizy,
30 iwerc nct dazed is violazisn of .49 CFR 7§1.42(e) (7). of Anmex 222
31 fana 15 UST 28141(1) (CQ).

32 }---

| N 07075
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1 - . ‘Count Vv
2 Tl 40 CFR 761.42(0)(8).o£ Annex III states tﬁat owners cr
3 | operatcrs of PC3 storage facilities shall establish and mainsain
4 | records as provided in Annex VI.
5 2. 40 CFR 761.45(a) (1) of Annex VI states that each cwnar
6 | or operator of a facility, which contains at least 45 kilecsrers
7 1 of PCB mixsures or ohe or more PCB transformers or 50 or more F2=
8 | large high eor low voltage capacitors, shall develop and mainzain
9 | records of the dates when PCB's are placed into storage for .
10 i disposal.
. 11 3. On or about March 1, 1979, the facility operated by
12 | Respondent contained at least 45 kilograms of PCB mixtures or cne
13 ] or more PC3 transformers or 50 or more PCB large high or low
14 f veltage cagacitors.
15 4, On cr about Marech 1, 1979, Respendent had not develzged
16 | and mainzained recprds of the dates when PCB's were placeé irnto
17 § storage for disposal inm violation of 40 CFR 761.45(al(}) cZ Annex
* 18 kvI and 15 USC 2614(1)(C) and 2614 (3} (A).
19 b 34
20 PROPOSED CIVIL PENALTY
21 . Section 1l6(a) of TSCA, 15 USC 2615(a), authorizes a civil
22 lpenalty of up to $25,000 pes day for each violation of Secticn 13
23 | o2 TSCA,_lS UsSC 2614. Based on the facts and the nature, Cir-
24 {cumstances, exzent, and gravity of the violations, as well as
25 Réspcnden:'s ability to pay, ability to centinue to do business,
26 jhistory of prior violations, and degree of culpability, EPA
27 | procoses to assess the following civil penalty!
28 |---
29 | ---
, 30 |---
31 }---
32 1---
2. N 07676
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LT Count I
15 USC 2624 (1) (C}
40 CTR 761.10(b)

Spill or discharge Of PCB MIXEUZ@.euvrmeonssencacnsanss$ 5,030
Count II

15 USC 2814(1) (C)

40 CFR 761.42(b) (1) (i) of Annex IIZ -

PC2 storage facility with no roof or wallsS..e.vvivaeess$ =0-

Count IIT
15 UsC 2614({1) (O)

40 CFR 761.42(b) (1) (ii) of Annex III

PCB storage facility with neo floor or'curbing..........s -0-

- Count 1V

15 USC 2614({1)(C)

.
40 CTR 761.42(¢) {7) of Annex III )

7
PCB articles and PCB containers not dated...sesecncsesed = 0 =

Count V
15 USC 2614 (1) (C) and 2614(J) (A)
40 CFR 761.45(a) (1) of Annex VI

No records of PCHE's in stOrage..ccvivinscronssocnrrnsnsesd = 0 =
Total Proposed Civil Penalty...ivinvanennsancansrssasadd 5,000
111

NOTICE OF OPPORTUNITY FOR EZARING

You have the right to request & hearing on any material facc
contained in the Complaint or the amount of the proposed pepaley,

If you wish to request 2 hearing and aveicd being found in defauls,

Hearing Clerk, EPA Region IX, 215 Fremont Street, San Franciscs,

California 94105, within fifteen (15} days of your receizp:z ci the

Comzlaint., The inswer must cle2sly and directly admnic, deny, or
explain each of the factual allegations contained in the Complaing

with regard to vhich you have any knowledge. A failure to admis,
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deny, or explain any material fact allegation will constityuse an
admisSion of the allegation. The Answer must alsc state (1) ==e
circumstances or arguments .which constitute the grounds cf defa-za

Your default will constitute an admission of all facts allegaZ in
the Complaint and a waiver of your right to a hearing. The
penalty propesed in the Complaint will be imposed without fursther

proceedings.

Any hearing that you request will be held in tha EPA Regica IX

offices in San Francisco, California, unless there is gooé cause
to holé it at another location. The hearing will be conéuc:ei'::
accordance wixih the provisions of the Administrative Proceduze’
Act, 5 USC 532 et seq., and the Rules of. Practice, 40 CFR Par:s 22
(43 FR 34730), a copy of which accompanies the Cemplaint.

v

SETTLEMENT CONTEREMNCE

tthether or not you request a hearing, you may confer infzr-
mally with EPA to discuss the alleged facts, viclastiens, cr
amount of the proposed penalty. An informal ccnference dces nes,
however, affect your cbligation to fila a written Answer within
£ifteen (15) davs of your receipt of the Complaint.

Any settlement reached as a result of an informal conferanze
will be embadied in a written Consent-Agreement and Final Crier.

The issuance of the Consent Agreement and Final Order will ccmsti-

N.07078
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Ifa scttlement cannot be reached through an informal con-
ference, the filing of a written Answer within fifteen (15) davs
of your receipt of t?e Complaint will preserve yocur righz t2 a
hearing.

EPA encourages all parties against whom a penalty is prcposad

to explore the possibility of settlement., To request an i=fs-=al

conference, you should contact Keith Takata, EPA Region IX,

94105, telephone number (415)556-8008.

paceas _ 18 SEF 87 e s Sl
Clyd¢ B. Eller - .

Director
. Enforcement Division
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FROM SAFETY DIRECTOR. D. Fabbi
- sussecT; _PCB's - Questions & Answers/Regulatlons

W

Attached is information regarding current EPA regulactions rel-
ative to PCB's. The information is presented in a question/za-
swer format. This may be useful in a number of ways, such as,
dealing with the public or media, interpreting the standards,
or developlng furcher methods of control or disposal prograzmos,

ecc.
DF/re -
cc: J. McCarthy W. Henson '~
C. Kaiser
R. Brown W. McGarry
D. Crotta R. Slate
S. Claeys J. Strobel
K. CGrant R. Whatley
R. Hall J. Zormes

K0 JOB IS SO URGENT - OR WO SERYICE SO JMPORTANT - THAT IT PREYENTS US FROM TAKING THE TINE TO 00 QUR 53X S
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INTRODUCTION

On May 31, 1979 in the Federal Register (44 FR 3151¢4) the U.S.
Environmental Protection Agency published the Final Rule for
Polycnlorinated Biphenyls (PCBs) Manufacturing, Processing,
Distribucrion in Commerce, and Use Prohibitions. This inforca-
tion is presented in a non-technical manner, deals with the
Rule's coverage and requirements. Its quastion-and-zaswer
format is categorized into the following areas.

—

Q & A Category T Pages
Introductory Information ........... '2-3
General Rule Provisions ............ 4-5 . N
LOF- 0o T Vol A o ) o 6
Transformers ........c.coieeeenonennn 7-11
Labeling .....cciuiiiniiniiiniinn e, 12-13
TeSTINE .. it iee e icernsdananeens 13-14
S ol < o=~ S 14-16
108 = B 1 16-17
Recordkeeping . ....v.vv v innennn. 17-18
Disposal ........... e 19-23
PCBs in the Workplaé; .............. 23-24
Nevada Power Specifics and Program . 25-26
-1-
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(1} WrAT ARE PCBs?

The term PCBs is short for polychlorinated biphenyls.
PCBs belong to a broad family of organic chemicals known as
chlorinated hydrocarbons. PCBs are produced by attaching
.chlorine molecules to a biphenyl molecule. Although PCBs may
be produced naturally .in the environment, almost all PCBs in
existence today have been synthetically manufactured,

{2) WHO MANUFACTURED PCBs? .

Monsanto Corporation was the principel manufacturer of PC3s
in the United States. They began production of PCBs in 1529; in
1977 they voluntarily terminated production because of the wicde-
sbread environmental concerns abodt PCBs.

(3) WHAT TRADE NAMES WERE PCBs SOLD UNDER?

The tradename Monsanto Corporation sold PCBs under was
"Askarel”. However, companies who used PCBs in the manufacture
of transformers and capecitors, and for other uses, often usegd
other tradenames, The following list is representative of PCE
Tradenames: Aroclor, Pydraul, Therminol, Pyroclor, Santotherm,
Pyralene, Pyranol, Inerteen, Asbestol, Chlorextol, Diachlor,
Dykanol, Elemex, Hyvol, Neo-Flamol, Saf-T-Kuhl, Aroclor B,
Clorincl, Clorphen, Eucarel. :

(4) WHAT ARE THE PHYSICAL AND CHEMICAL PRQPERTIES OF PCBs?

PCBs have a heavy liquid, oil-like consistency, and weicgh
10-12 pounds per gallon. The properties which made them com-
mercially attractive include: “ 2 high degree of chemical
stability, low solubility in water, low vapor pressure, low
flammability, high heat capacity, low electrical conductivity,
and a favorable dielectric constant.

(5) HOW ARE PCBs USED?

The primary use of PCBs has been in "closed" or "semi-
closed" systems in electrical transformers, capacitors, heat
transfer systems,. and hydraulic systems. PCBs have alsoc been
used in paints, adhesives, caulking compounds, plasticizers,

N 0990¢
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inws, lutric. ., carbonless copy paper, < sealants, coatin
and dust contrsl agents. .

Most of the PCBs marketed in the United States are still in
service, primarily in electrical equipment.

(6) WHY ARE PCBs HARMFUL TO HUMAN HEALTH AND THE ENVIRONMENT?

PCBs are harmful because once released into the environrmant
they do not break apart into new chemical azrrangements, instead
they bioaccumulate in organisms throughout the environment, 1In
addition, PCBs biomagnify in the food chain -- that is, they ac-
cumulate in the tissues of living organisms and.as they move up
the food chain towards man their concentration increases, Thessz
facts are significant because PCBs have been shown to cause
chronic (long-term) toxic effects in many species even when the
exposured to very low concentragions.

(7) WHAT ARE THE KNOWN HEALTH EFFECTS QF PCBs?

There are well documented tests which show PCBs cause, armong
other things, reproductive failures, gastric disorders, skin o
lesions, ,and tumors in laboratory animals. -

Studies of workers. exposed to PCBs have shown a number of
symptoms and adverse effects including, but not limited to,
chloracne and other epidermal disorders, digestive disturtancss,
jaundice, impotence, throat and respiratory irritations, and
severe headaches. -

{8) WHAT ACTION HAS EPA TAKEN AGAINST PCBs?

In 1976, Congress enacted the Toxic Substances Control Act
(TSCA). Section 6(e) of this law reguires EPA to establish rules
to: (1) govern the disposal 2nd marking of PCBs; and (2) pre- .
hibit, with certain exceptions, the manufacture, processing,
distribution in commerce, and non-totally enclosed use of PC3s.

Final Marking and Disposal Rules appeared in the Federal
Register on February 17, 1978 (clarifying amendments to this Rule
appeared in the August 2, 1978 Federal Register).

On June 7, 1978, the Proposed PCB Ban Rule was published in
the Federal Register. The Final PCB Ban Rule appeared in the
Federal Register on May 31, 1979; this Rule supersedes the
February 17, 1978 PCB regulation and takes effect on July 2,
1979. )

N 09909
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{9) WHAT DOZIS THE MAY 31, 1979 PCB BA& RULE DO?
Specifically,.the rule:

(1) prohibits the manufacturing, processxng, distribution
in commerce, and the use of PCBs except in a totally
enclosed manner after July 2, 1979;

(2) provides authorizations for certain processing, dis-
tribution in commerce, and use of PCEBs in a non-totaliwy
enclosed manner;

(3) prohibits, unless exempted by EPA, all manuf ac*urlng of
PCBs after July 2, 1979;

(4) prohibits, unless exempted by EPA, all processing end
distribution in commerce of PCBs after July 1, 1379,

Also, the February 17, 1978 PCB Disposal and Marking Rule
requirements are. integrated into this PCB Ban Rule. Therefore,
with the total scope of the PCB regulation -- from labeling to
production ban to disposal -- now appearing in the May 31, 1979
‘Federal Register, this publication supersedes all earlier PCB
regulations upon its July 2, 1975 effective date.

EPA has also published in the May 31, 1979 Federal Register
a notice which explains how to file for an exemption from the
July Q, 1979 bans on processing and distribution in commerce of
PCBs. Petitions for exemptions must be filed by July 1, 197§,
EPA earlier published procedures for filing petitions for exemp-
tion from the January 1, 1979 prohibition on manufacturing of
PCBs. 'These procedures can be found in the November 1, 1978
federal Register (43 FR 50905).

(10) DOES THIS RULE APPLY TO ALL PCBs OR IS THERE A CUT-OFF
POINT BASED ON THE CONCENTRATION OF PCBs?

In order to practically implement this rule (i.e., excep-
ticns, disposal and marking requirements), EPA had to adopt a
PCB concentration cut-off point for regulation. Therefore, the
final rule applies to any substance, mixture, or item with S0 c3w
or greater PCB; wherever the term "PCB" or "PCBs" .is used in the
rule, it means PCBs at a concentration of 50 ppm or greater,
unless otherwise specified,

This 50 ppm is a change from the February 17, 1978 Disposal
and Marking Rule which set a 500 ppm cut-off. By lowering the
PCB cut-off point from 500 ppm to 50 ppm, it will substantially
increase health and environmental protection --— approximately,

g -
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(11) 1S THERE ANYTHING WHICH CONTAINS LESS THAN SO PPM PC3s
WHICH IS BANNED FROM BEING USED UNDER THIS RULE?

Yes, waste oil containing any detectable concentration of
PCBs is forbidden from being used as a sealant, coating, or dusct
control agent. To permit the use of waste o0il with any PCB-
contaminaticn to be used in road oiling, pipe coating, or vege-
tation spraying would cause PCBs to directly enter the air and
waterways, which could introduce them into the food chzain.

(12) WHAT IS THE DIFFERENCE BETWEEN "MANUFACTYRING OF PC3s'
AND "PROCESSING OF PCBs''?

The actual creation of the chemical substance PCB, or =
substance contaminated wich PGBs (e.g., PCBs as an impurity),
is the "msnufacturing of PCBs''.

The production of PCB Articles and PCB Equipment is con-
sidered ''processing of PCBs'", and involves the use of existing
PCBs. Processing PCBs includes such activities as placing man-
ufactured PCBs into capacitors or transiormers.

(13) WHAT IS CONSIDERED A PCB ARTICLE? PCB EQUIPMENT? PCB
ITEM? -

An article whose surface is directly contacted by PC3s is
considered a "PCB Article'. Examples include capacitors, crans-
formers, electric motors, pumps, and pipes.

Equipment whose surfzce is not directly contacted by PC3s,
but contains a PCB article, is considered '"PCB Equipmentc'. Ex-
amples include televisions, air conditioners, microwave ovens,
electronic equipment, and fluorescent light ballascs and fix-
tures.

"PCB Icem" is a collective term used throughout the Rule
to refer to PCB Equipment/Articles/Containers/Article Containers.

(14) WHAT EFTECT DOES THE PCB BAN RULE HAVE ON PCB ARTICLES?
PCB EQUIPMENT?

After July 2, 1979, PCB Articles can no longer be producec
because the production is not totally enclosed. However, since
the production of PCB Equipment is considered totally enclosed
processing, this can continue until July 1, 1979 under the Rule;
in order to continue PCB Equipment produccion after thac date,
an exemption must ‘be obtained from EFPA.

-5-
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CAPACITORS

(153) HKHOW DO TEESE RULES AFFECT CAPACITORS? CAN 1 CONTINUE 10
USE MY PCB CAPACITORS?

Yes, you can continue to use your PCB capacitors for their
useful life. The primary effect of the new prohibition rules
is to terminate the manufacrure of any new PCB capacitors.

(16) WHAT ABOUT THE DISPOSAL OF PCB CAPACITORS?

These rules continue the provisions of the PCB Dispos
Marking Rule published in the February 17, 1978 Federzl Re
Large PCB capacitors musc be dispcsed of in an EPA anprove
ical waste landfill or incineractor. Afcter January 1, 1980
large PCB capacitors will have to be incinerated in soec1=l
approved incinerators. e
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Special disposzl is not reguired for small capacitors ---
except those waste capacitors owned by PCB czpacitor or PCB
equipment producers.

(17) WHAT IS THE DIFFERENCE BETWEEN LARGE AND SMALL CaAPACITORZ?

Small capacitors have less than 3 pounds of contzined

dieleccric fluid; large czpacitors have 3 pounds or more of
dieleccric fluid,

(18) 1 HAVE PCB CAPACITORS THAT ARE TEMPORARILY OUT OF SZIRVICE;
CAN THEY BE PUT BACK INTO SERVICE?

Yes, but they will be subject to disposal requirements zt
a later date

(19) 'I NEED SPECTAL PCB CAPACITORS TO SERVICE MY PCB EQUIP-
MENT. WILL I BE ABLE TO BUY REPLACEMENT PCB CAPACITORS?

If suppliers receive an exemption from EPA, they can sell
existing stocks of PCB capacitors to service existing PCB
equipment.

N 09912
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(20) UNDER THE FINAL BAN RULE, THE USE OF PCBs IN TRANSTORMERS
IS CONSIDERED USE IN A TOTALLY ENCLOSED MANNER. DOES TEIS
MEAN I CAN GONTINUE TO USE MY TRANSFORMERS CONTAINING
PCBs? 1IF SO, FQR HOW LONG?

Transformers containing PCBs can be used as long as they
perform their incended function and do not leak PCBs inte the
environment, :

(21) IN ORDER TO GET THE FULL USEFUL LIFE OUT OF LIQUID FILLZD
TRANSFORMERS, THEY MUST BE SERVICED OR REPAIRED PERIOD-
ICALLY. ARE THESE ACTIVITIES PERMITTED UNDER THE RULZ?
ARE THERE ANY RESTRICTIONS?

Servicing of these transformers is authorized uncil Ju
1984. EPA will consider the necessity of extending ths zuct
ized period prior cto the 1984 termination dace. Sepcizl re-
strictions are dependent upon the concentration of PCBs in the
transformer, and whether PCBs are sold during the servicing
activicies. :

There are four categories of ctransformers considered in this

regularion and the restrictions and special condicions zre ezsier

to understand in the context of these categories.
(22) WHAT ARE THE 4 TRANSFORMER CATEGORIES? WHAT IS THE
SIGNIFICANCE OF EACH?

The four categories of transformers established by the PCZ
Rule are:

(1) PCB Transformers containing PCBs at a concentraiion
of 500 PPM or grezrer;

(2) PCB-Contaminated Transformers containing becween 50
PPM and 500 PPM PCE;

(3) Non-PCB Transformers containing less than 50 PPM PC3;

(4) -Railroad Transformers used in electric railrozd lo-
comotives and self-powered cars that contain PC3
fluid.

The transformer categories are significant, because undex
the Rule each is subject to different disposal, servicing (in-
cluding rebuilding), and storage requirements.

-7-
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(23) HOW DO I DETERMINE WHICH OF THE FOUR TRANSFORMER CATEGORIZS
I HAVE? .-

A transformer must be assumed to be a PCB Transformer if.
(1) the nameplate indicates that the transformer contains PCB
dielectric fluid; (2) the owner or operator has any reason to
believe that the transformer contains PCB dielectric fluid; or
(3) the transformer's dielectric fluid has been tested and found
to contain 500 pom or greater PCB. If a transformer does not
have a nameplate or there isn't any information to indicats the
type of dielectric fluid in it, the transformer must be assumed
to be a PCB Transformer.

If a transformer is tested-and found to contain less than
500 pom PCB, it will then fall into one of the other aporcorizts
categories.

A transformer can be reclassified as a Non-PCB Transformer
if its dielectric fluid has been tested or otherwise verified to
contain less than 50 ppm PCB. Testing Transformers in order to
classify them as Non-PCB Transformers does not significantly
change the actions reguired by the Rule. If your transformers
are proven Non-PCB Transformers you should take precautions to
see that they aren't later contaminated during servicing with PC3
fluid over 50 ppm.

(24) WHY SHOULD I ASSUME THAT MY MINERAL OIL TRANSFORMER IS A
PCB-CONTAMINATED TRANSFORMER? IF I GO TO THE EXTRA TROUSBLE
AND EXPENSE TO TEST MY TRANSFORMER IN ORDER TO CLASSIFY IT
AS A NON-PCB TRANSFORMER, WHY WON'T MY REQUIREMENTS UNDER
THE RULE BECOME SIGNIFICANTLY SIMPLER?

Current data shows that 25-40% of the existing mineral oil
transformers are contaminated with 50 ppm or more of PCEs.

No clear pattern exists to explain why one transformer is
contaminated and another one is significantly less contami-
nated. This means that testing all transformers would be
necessary in order. to be certain about the appropriate cate-
gory. This would be extremely expensive. Therefore, the
requirements in the Rule for servicing, disposal, labeling, and
use have been designed to make this testing step largely unnec-
essary. '

The only servicing restriction on PCB-~Contaminated Traas-

formers is that companies servicing transformers owned by others
and who sell PCB-contaminated mineral oil to their customers must

-5-
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receive an exemption from EPA. If chey sold only uncontaminze ez

_.K”L-.-—

mineral oil (less than 50 ppm PCBs), then no exemption uou’d be
needed.

The disposal requirements for PCB-contaminated fluids are
specific (high efficiency boilers, incineration or chemical
waste landfills). However, the disposal options for fluids from
Non-?PCB Transformers are not much greater, because of the broad
prohibition on using waste containing PCBs for dusc concrol,
sealant or coating purposes.

There are no labeling requirements for either transformsr
categories (PCB-Contaminated or Non-PCB Transformers), znd no
use restriction differences. -

'(25) HOW WOULD TRANSFORMERS WHICH USE PCB-FREE MINERAL OIL
DIELECTRIC FLUID BE CATEGORIZED?

Because of the widespread contamination of mineral oil
dielectric fluid transformers, they must be assumed to be PC3-
Lontaminated Transformers. Even.if PCB-free dielectric fluid
wzs added to an existing transformer, you couldn't be cerczin
that PCB contamination in the transformer would not contaminace

the new fluid to a level zbove 50 ppm PCB. -

You, of course, have the option of testing the new zggrega:te
dieleccric fluid in the transformer to decermlne if the PCB conl-
centration is below 50 ppm, in which case it could be considerec
a Non-PCB Transformer. -

.(26) CAN I RECLASSIFY MY PCB TRANSFORMER IF I REDUCE ILS PCB
CONCENTRATION?

PCB Transformers can be reclassified to PCB-Contaminzted
Transformers by draining and refilling them with non-PC3 di-
electric fluid. Before they can be reclassified the transformers
must be tested and found to contain less than 300 ppm PCB zfter
at least 3 months of in-service use.

If che PCB concentration was successfully reduced below 50
ppm, then the transformer can be reclassified to a Non-PCB
Transformer.

(27) WHAT TYPE OF SERVICING CAN I DO ON MY TRANSFORMER?

Routine servicing of transformers (i.e., testing che di-
electric fluid, filcering the fluid, removal ‘of some fluid and

then returning or replacing it, reolac1ng gaskecs) in any of the
categories will result in minimal exposures to PCBs and allow the

-9-
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use 0of most .ing transformars throughc theirp lifetima, sz

has decided ¢ . this activity doesn't pres.at an uncea2sonasle
risk to human nealth and the environment.

However, any servicing (including rebuilding) of PCB Trans-
formers that involves removing the coils from the casing is
prohlblted by the Ban Rule. Removing the coils substantially
increases PCB eXposure,.. therefore, EPA concludes this servicing
to be an unreasonable risk. EPA believes the cost of this pro-

" hibition (about $14 million the first year and steadily less each
year after) is justified by the increased risks which would other-
wise occur to human health and the environment.,

(28) CAN I REBUILD MY TRANSFORMERS? .

Rebuilding a transformer would involve one or more of the
following: draining the transformer, removing and disasseambling
the core, reworking the coil or-rewinding a new colil, reassam-
bling the core, and refilling the transformer with new fluic.

EPA permits the rebuilding only of PCB-Contaminated Trans-
formers (containing between 50 ppm and 500 ppm PCB), and, of
course, Non—-PCB Transformers. If your transformer is classified
as a PCB Transformer (containing 500 ppm or greater PCB), it
cannot be rebuilt unless it is first reclassified to a PCB- -
Contaminated Transformer. )

EPA decided to permit rebuilding of PCB-Contaminated Trans-
formers, because the exposure to PCB is relatively low and the
economic impact of not permitting this activity would be very
high.

(29) CAN I SERVICE MY OWN TRANSFORMERS?

EPA has decided to authorize this activity, which is coa-
sidered use, for persons who service their own transformers until
July 1, 1984. -

(30) CAN I HAVE A SERVICE SHOP WORK ON MY TRANSFORMER?

-'Yes, you can havé work done on your transformer without
receiving an exemption from EPA provided the shop does not add
any PCB fluid. 1If PCB fluid (50 ppm PCB or greater) needs to be
added, the shop can add your fluid without obtaining an exemp-
tion. However, if the service shop adds their PCB fluid to

-your transformer, they must get an exemption to do so after July
i1, 1979, .

-10-
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L2L)  LAN L -3z MY DI

m

LECTRIC FLUID?

Dielecc..c fluid can be reused as .long as it is used in
eicher the transformer that it came from or in a transformer
which had a higher concentration of PCBs than the replacemen:
fluid. '

(32) WHAT FLUIDS CAN"I USE WHEN I RETROFILL MY TRANSFORMZR?

Dielectric fluids containing less than 500 ppm PC3s can bs
used to refill transformers. However, dielectric fluids con-
taining less than 500 ppm PCB under no circumstances can be ,
mixed with fluids containing 500 ppm or greater PCBs. 1In ocher
words, the deliberate dilution of PCB Transformers is prohi-
bicted. A PCB Transformer must be drained, refilled, and tested
afrer it was recrofilled before it can be reclassified zs e
PCB-Concaninated Transformer. It should be noted that PCB Trans-
formers are usually retrofilled with fluids that have fire re-
sistant properties similar to PCBs.

-

(33) _ ARE THERE ANY RESTRICTIONS ON WHO CAN SELL ME DIZLECTRIC

FLUID?

After July 1, 1979, only those persons who have obtained
exemptions from EPA can distribute (and sell) PCB dielecctric
fluid. T .

(34) CAN I SELL MY DIELECTRIC FLUID TO A WASTE '‘OIL DEALER?

Dielectric fluid containing greater than 50 ppm PCB canno:
be sold to a waste oil dealer unless the. dealer is to disposs
of it in accordance with the regulation. Dielectric fluid with
concentrations of less than 50 ppm can be sold to a wasce oil
dealer as long as it will not be used as a sealant, coating,
or dust control agent.

(35) CAN I SCRAP MY TRANSFORMER OR SELL IT TO SOMEONE TO SCRAZ?

If your transformer is a PCB Transformer, you cannot scrap
or sell your transformer to someone else to scrap. You must
dispose of it in an approved chemical waste landfill. On cthe
other hand, if the transformer is a PCB-Contaminated or Non-?C3
Transformer, once the fluid is drained, the transformer can be
scrapped or sold for scrap.

(36) CAN USEABLE TRANSTORMERS BE SOLD BY PRESENT OWNERS?

Yes, provided the seller had originally obtained the trans-
former for use and not resale --- and the buyer does noC pur-
chase the useable PCB transformers for resale, bur rather uses
them himself. No exemprion from EPA is required for suchn sales.

-11-



(37) WHAT NZZIDS A L&BEL?

Most PCB Items (including PCB Containers, PCB Article
Containers, PCB Articles, PCB Equipment, and PCB Transpor: Ve-
hicles) that contain 50 ppm or greater PCBs must be labeled.

Tnis labeling requirement is a modification from the February 17,
1978 Disposal and-Marking Regulation which applied to PCB Irtecs
that contain 500 ppm or greater PCBs. To provide sufficient timsz
to idencify and mark these additionzl items containing betwezn 590
and 500 ppm PCB, the final May 1979 Rule allows until Occtober 1,
1979 for labeling requirements to be met.

(38) DO ALL TRANSFORMERS CONTAINING PCBs HAVE TO BE LABELED?

PCB Transformers, containing 500 ppm or greater PCB, zre
required to be labeled. PCB-Contaminated Transformers, con-
taining between 50 and 500 ppm~PCB, are not required to be lz-
beled. The cost of marking a very large number of PCB-Concea-
minated Transformers while they are in service would be ex-
tremely high (epproximately $10 for each of the 35 million
transformers).

An unmarked transformer is automatically assumed to be a .
PCB-Contaminated Transformer. However, if a transformer has re”
nameplate information but there is a reasonable suspicion that
PCBs may be present zbove 500 ppm --- the transformer stoulc bs
labeled as’ a2 PCB Transformer until the PCB content can be ver-
ified. ’

(39) WHERE DO I HAVE TO PUT THE LABELS?

All labels (or marks) are to be put on the exterior of PC3
Items and transportc vehicles in a place that they can be easily
seen and read by anyone inspecting or servicing them.

(40) TEERE ARE A LOT OF PCB~ CAPACITORS AND EQUIPMENT CONTAINING
THESE CAPACITORS IN USE. DO THEY ALL HAVE TO BE LABELZD?

The requirements for labeling capacitors are primarily re-
lated to disposal; the labels serve as a positive reminder re-
garding disposal. All large, high voltage PCB capacitors have
to .be labeled, including those in service. Large, low volzzge
capacitors have to be labeled when they are taken out of sezr-
vice for disposal.

Small capacitors do not have to be labeled. Equipment con-
taining PCB capacitors does not have to be labeled unless che
capacicor is a large, high voltage type or if the equipment was
produced after January 1, 1979 and contains a small PCB capacicer.
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(¢41) DO I . . TO LABEL A PCB CAPACITQR ..AT IS ON A POLZ QR
IN A SIMILAR INACCESSIBLE LOCATION?

If a PCB capacitor is installed in a "protected" arez
(e.g., on a power pole, or structure, or behind a fence) the
pole, struccure, or fence is to be labeled in a place easily
seen by interesced persons such as servicemen.

(42) DOES EPA SUPPLY LABELS FOR PCB CONTAINERS OR PCB ARTICLES
AND EQUIPMENT? DOES EPA PROVIDE NAMES OF SOURCES FOR SUCE
PCB LABELS?

EPA does not supply any PCB labels. Howewer, the Agancy
knows of two sources from which you can obtain the required
labels: LABELMASTER, 7525 North Wolcott Ave., Chicago, Iilinois
60626, phone: 312-973-5100 -~ to place only orders czll toll
free 800-621-5808 (except in IFtlinois); W.H. BRADY CO., Faci-
lities, Identification, Products Division, 727 W. Glendale Ave.,
Milwaukee, Wisconsin, phone: 414-332-8100 (X624).

Printing shops who produce labels would also be potential
sources for these labels. The label format and sizes are in-
cluded in the regulacion. '

(43) IS THERE AN EPA APPROVED TESTING AND SAMPLING PROCEDURE
' FOR PCB DETECTION?

A variety of procedures exist for determining PCB con-
centrations in various media such as water, air, soil, minerzl
oil, pigments, ecc. EPA has already made available chrouzn its
Reg;onal Offlces copies of test procedures for PCBs in alr, soil,
water, and sediments. EPA is also preparlng addicional infor-
mation on test procedures for PCBs in oils; this information will
also be available from EPA Regional Offices. 1In addicion, copies
of these procedures can be obtained from EPA's Office of Indus;-;
Assisctance, (See the ''Contacts for Information" Section of this
Booklet on how to obtain this information.)

-13-
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(Ld) WHAT E *INT IS AVALLABLE TO D 57
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There is . simple field test for détecting PCB8s., It is
usually done using gas chromatography/electron capture. The bost
solution would be to contact an experienced chemical laboratory
in your area that could perform such tests,

(45) ARE THERE EPA. APPROVED LABS TO ANALYZED SAMPLES OF PCBs?

No, EPA does not have a program for recommending or
approving analytical laboratories.

STORAGE

(46)  WHAT KINDS OF CONTAINERS ARE APPROPRIATE FOR STORAGE?

The May 31, 1979 Final Rule permits 5 container typss (3,
5B, 6D, 17C and 17E) which comply with Department cf Trans-
portation (DOT) specifications set out in 49 CFR 173.346, to . be
used to store liquid PCBs. Most of industry already is using
these containers for PCB storage and handling,

(47) CAN LARGE CONTAINERS, SUCK AS STORAGE TANKS, BE USED FOR
THE STORAGE OF PCB LIQUIDS?

EPA decided in the Final Rule to permit large containers,
such as storage tanks, to be used to store bulk PCB liguids.
This is.to allow safe transfer and storage of large PCB liquid
guantities; in addition, reduce storage costs, In other words,
the transfer of stored bulk PCBs from tanks to other tanks or
tank trucks will lessen the spill risks as opposed to having to
transfer thegse large guantities from a number of smaller storage
drums into transfer tanks.

These storage tanks must meet design and construction
standards adopted by OSHA (29 CFR 1910.106). Also the storage
facilities must have a spill prevention control and counter
measure plan similar to the plans regquired for oil spill
prevention.

‘Owners and operators of bulk storage facilities will have to
keep records of the amounts added to and removed from bulk
containers. These records will be important in tracing waste
shipments and enforcing the disposal and storage requirements.

-14-
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Yes, ¢ =-liquid PCB wastes, such‘'as contaminated soil
be temporarily stored for up to 30 days.

[N

(49) CAN PCB LIQUIDS OF LOW CONCENTRATION BE TEMPORARILY
STORED? OF HIGH CONCENTRATION?

Low concentration PCB ligquids (S0 to 500 ppm) can be
temporarily stored for up to 30 days. All temporary storage
areas must have a spill prevention control and counter measure
plan. However, the final rule does not 2llow temporary storage
for high concentration PCB liquids (a2bove 500 ppm) because of the
potential harm from a spill.

-

(50) I HAVE A SMALL QUANTITY OF PCBs (I.E., A FEW SOAKED FAGS
AND 1 GALLON OF PCBs IN ‘AN APPROVED CONTAINER), AND I DON'T
WANT TO SEND THEM A LONG DISTANCE FOR DISPOSAL. CaN I
STORE THEM UNTIL A PCB DISPOSAL SITE CLOSE TO ME IS
APPROVED?

The mentioned items may be stored until the last day cf
1983, T

(51) ONCE PCB ARTICLES ARE TAKEN OUT OF SERVICE, HOW LONG CAN
THEY BE KEPT BEFQRE BEING PLACED IN AN APPROPRIATE STORAGE
AREA? WHAT ABOUT PCB EQUIPMENT -CONTAINING LEAXING PC3
- ARTICLES? : :

Non—-leaking PCB articles and PCB containers containing
leaking articles can be temporarily stored for up to 30 days.

4

(52) WHEN PCB CAPACITORS OR CONTAINERS ARE STORED IN AN
APPROPRIATE STORAGE AREA, WHAT HAPPENS WHEN ONE OfFf THEZSE
ITEMS STARTS TO LEAK?

A leaking PCB capacitor should be immediately placed in z
non-leaking Department of Transportation approved drum and any
spillage cleaned up using sorbent or suitable solvents. It is 2
good practice to add sorbent material, such as saw dust, to tRhe
container to soak up any liguid that continues to leak out of the
capacitor.

-15-
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Whan a :iner develcgs a leak, th sntents should
immediately = ransferred to another, no: 2axing containsr or
to special "overpack" containers, such as those used in the
cnhemical industry for leaking containers.

.

(53) MUST THE EPA INSRECT A PCB STORAGE AREA ONCE IT IS BUILT
BEFORE IT CAN BE USED?
No, it is the responsibility of the organization storing the
PCBs to insure that the storage area meets the specifications.

(54) DO PCB STORAGE AREAS HAVE TO BE PERIODICALLY CHECKED FOR
LEAKS OR OTHER PROBLEMS? WHAT ABOUT PCB ARTICLES, SUCH 23
TRANSFORMERS, THAT ARE IN SERVICE?

PCB storage areas must be ghecked by the owner or operators
at least every 30 days. Articles in service are not required to
be checked by the regulations, but periodic checks would be &
wise practice.

SPILLS -

(35) DpoO PCB SPILLS HAVE TO BE REPORTED

Under the authority of TSCA, PCB spills have to be recorte:
whenever the incident poses a substantial risk to human health cr
the environment. Since "substantial risk" cannot be precisely
defined, however, any spill should be reported when people com2
into direct and uncontrolled contact with PCBs, or the extent of
the spill is large enough to expose significant numbers of ani-
mals. )

In addition, a spill should also be reported when the voluxzs
or the extent of the spill is unknown -- such as spills that
enter drainage systems. PCB spills into water, onto shorelin
or those that threaten water-courses should always be immedia
reported,

es
-
e

r
ly

EPA is currently completing regulations under the Clean Air
Act "that will require reporting for water-related hazardous
chemical spills (including (PCBs). These regqulations will heve
criminal penalties for failing to report such spills,

As a general rule, spills involving a single capacitor <o
not have to be reported unless PCBs threaten or enter a water-

course. Because of the greater threat to health and the envi-
ronment, transformer spills should be reported —- unless only
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(56) HOW DO I REPORT PCB SPILLS?

) PCB spills can be.reported to the National Response Center
overated by the U.S.‘*Coast Guard at 800-424-8802 (in the Dis=rict
of Columbia, call 426-2675).

T

(57) WHAT HAPPENS WHEN I REPORT A PCB SPILL? CAN I G:
PILL?

INFORMATION OR ADVICE ON WHAT TO DO ABOUT THE S

The National Response Center will direct the report to the
appropriate EPA environmental emergency office, based on the
location of the spill. Experts from these offices (or velatzZg
state and local experts) will contact persons responsible for the
spills, in order to evaluate the potential environmental threz:
and to determine the appropriate spill control and cleanup
measures,

(58) IF 1 HAVE A SPILL, WHAT SHOULD I DO TO CONTROL OR CLEAN UZ -
THE SPILL? ;

The first priority is to control the spread of the spill by
~damming or diking the leak. Also, any threats to water should bs
given top priority.

Once a spill is contained clean up measures can begin.
Clean up can be simply the removal of contaminated soil or
debris. 1In some cases, more complex technigues may be racuirsg,
such as special PCB sorbents or special filtration/carbon
absorption removal of PCBs from water,

Large and complicated spills should be cleaned up by traired
" and experienced personnel. Qrganizations, who fregquently hancle
PCB8s, should develop contingency plans and conduct training for
dealing with spills. Commerical firms are also available on &
contract basis to clean up spills. Government spill experts can
provide information on such firms.

RECORDKEEPING

(59) MUST COMPANIES KEEP RECORDS OF THE DISPOSITON OF PC3s IN
- SERVICE? IN STORAGE? IF SO, FQR HOW LONG?

If you own or operate a facility which uses PCBs or PCB
Items, or have either stored, you are to keep records of their
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disposition. opecifically, this applies cto facilicies using c-
storing at least 99.6 pounds (45 kilograms) of PCBs in PC3 Con-
tainer(s); one or more PCB Transformers; or 50 or more PC3 Kigh
or Low Voltage Large Capacitors. ' -

These records shall be maintained for at least 5 years afzer
the facility ceases .using or storing PCBs or PCB Items in pre-
scribed quantities.

(60) DO PCB INCINERATOR FACILITIES HAVE TO KEEP RECORDS?
CHEMICAL WASTE LANDFILL FACILITIES? HIGH EFFrICIENCY BOILZ2
FACILITIES? IF SO, FOR ROW LONG?

Owners or operators of all three types of PCB Disposal
Facilicies have to keep records. Incinerator and high e::1c_e::y
boiler facilities must keep their records for 5 years; chemical
waste landfill facilities must keep their records for ac leasc
20 years afrer PCBs have stopped- being disposed there.

(61) WHLN MUST I BECIN K?EPING RECORDS OF MY PCB FACILITIZS?

PCB recordkeeping, if apullcable was to have begun on July
2, 1978. These records form the basis of an annual document
prepared for each fzcility by July 1l; the first annuzl reports:
should be compiled by July 2, 1979. '

(62) MUST COMPANIES SEND THEIR ANNUAL REPORTS CONCERNING PC3s
TO EPA OR KEEP TEEM FOR THEIR OWN RECORDS?

Companies should keep their PCB records and annual reports
at their facility for inspection by EPA personnel. Do not send
the records or reports to EPA unless it is specifically recussczd
by the Agency.

(63) I HAVE PCB FACILITIES IN SEVERAL LOCATIONS. DO RECORDS
HAVE TO BE KEPT AT EACH SITE?

Owners or operators of more than one facilitcy having PC3s
may choose to keep all of the records at a single facilicy, buz
the identify of that single facility must be available at ezch
location. The record location must be manned at least 8 noucs
a day for a normal 40 hour week.

-18-
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DISPOSAL

’

(64) HOW DO I DISPOSE OF TRANSFORMERS CONTAINING PCB8s?

There are twe ways to dispose of a PCB Transformer, which
contains PCB concentrations in excess of 500 ppm. The trans-
former and the dielectric fluid can be burned together in a hi gh
temperature incinerator approved by EPA, or the liguid can be
drained out of the transformer first. 1If the liquid is drained,
the transformer must be flushed with solvent for 18 hours; the
solvent and the dielectric fluid must then be disposed of in zn
EPA approved high temperature incinerator. The drained trans-
former after it is resealed must be disposed of in a chemical
landfill which has been approved by EPA.

I1f the transformer is a PCB-Contaminated Transformer,
containing more than 50 ppm PCB and less than 500 ppm PCB, the
transformer and the liquid can also be incinerated or the di-
electric liquid can first be dsained., If the liquid is drained
it can be disposed of in a high temperature incinerator, a chexm-
ical landfill which has been aporoved by EPA, or in a high effi-
ciency boiler. The drained transformer can be disposed of as
scrap or in a disposal facility eguivalent to good municipal

. solid waste dlsposal practices, .

(65) HOW DO I DISPOSE OF LARGE PCB CAPACITORS?

X,

Until Janvary 1, 1980, large PCB capacitors can be dispossag
of in EPA approved chemical waste landfills or high temperature
incinerators. After January 1, 1980, they must be disposed of bty
high temperature incinerators. It is expected that hammermill-
type crushers will be used at the incinerators to improve the de-
struction efficiency. These large capacitors account for approx-

‘imately one-third of the PCBs currently in service.

(€6) WHERE CAN PCB ARTICLES (OTHER THAN PCB TRANSFQORMERS AND
CAPACITORS) BE DISPOSED?

PCB articles can be disposed of in a chemical waste land-
fill, as well as, in high temperature incinerators, provided they
are EPA approved. Examples of these articles, which account for
less than 1% of the PCBs currently in use in the U.,S., are piges,
hosesg, parts of heat transfer systems, electromagnets, and
electric motors.

When these articles are disposed of in chemical waste

landfills, they must be drained of free flowing ligquid, and
therefore, will contain only small amounts of PCBs,
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(67) ARE THERE SPECIAL DISPOSAL REQUIREMENTS FOR SMALL PC3
CAPACITORS CONTAINED PRIMARILY IN SMALL APPLIANCES AND
FLUORESCENT LIGHT BALLASTS?

No, small capacitors can be disposed of as municipal
waste. EPA has determined that the random disposal of small
capacitors in municipal solid waste sites by householders znd
other infrequent disposers does not present an environmental
hazard.

However, the disposal of large quantities of small PC3
capacitors by commercial and industrial activities poses a
larger environmental risk. Therefore, EPA encourages these
persons to establish voluntarily a collection and disposal
program that would result in the waste capacitors going to
chemical waste landfills or high temperature incinerators.

(68) HOW CAN I DISPOSE OF TEETDIELECTRIC FLUID IN MY TRANS-
FORMER?

Fluids from PCB Transformers (concentrations of 500 pom
greater) must be disposed of only by high temperature incin-
erartion. Fluids from PCBE-Contaminaced Transformers (wich 50
ppm to 500 ppm PCBs) must be disposed of in high efficiency
boilers, in approved cnemical waste landfills, or in high zem-:.
perature incinerators. Fluids from Non-PCB Transforwers (wich’
less than 50 ppm PCBs) have one disposal restriction: they camno:
be used as a sealant, coating, or dust control agent if they
contain any detectable PCB.

(69) WHERE CAN OTHER LIQUID WASTES WITH OVER 500 PPM PCB BE
DISPOSED? BETWEEN 50 AND 500 PPM PCBs? LESS THaN 350
PPM PCBs? '

The same disposal options apply as for transformer dielec-
tric fluid.

(70) WHERE CAN NON-LIQUID PEBS BE DISPOSED?

Non-liquid PCBs at any concentration (e.g., contaminated
rags and absorbent materials, and contaminated soils and other
solids recovered from spills or removed from old disposal sites)
can be disposed in approved chemical waste landfills.

(71) CAN DECONTAMINATED PCB CONTAINERS BE DISPOSED OF IN AN
ORDINARY LANDFIL SITE?

Yes, decontaminated PCB containers may be disposed of in
ordinary landfill 51ces racher than in EPA approved chemiczl
waste landfills.
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(72) CAN DECONTAMINATED PCB CONTAINERS. BE REUSED?

Containers decontaminated in accordance with regulacions
can be reused for .general use.

(73) HOW CAN PCB CONTAINERS USED ONLY TO HOLD LOW PCB CONCEN-
TRATIONS BE DISPOSED?

PCB Containers used only to contzin materials or fluids,
with PCB concentrations between 50 and 500 ppm can be disposec
of as municipal waste.

(764) WHAT ARE THE REQUIREMENTS FOR DISPOSAL SITES?

Incinerators used to dispose PCBs must be approved by the
- appropriate EPA Regional Administrator. The approved incinec-
ators must meec the requirements-set out in Annex I of the May
31, 1979 Rule.

Likewise, the chemiczl waste landfills used for the dis-
posal of PCBs and PCB Items must be approved by the approprizce
EPA Regional Administrator, which must meet the requirements
established in Annex IT of the Final Rule.

"High efficiency boilers used for the disposal of PC3-
Contaminated non-mineral oil fluids must also be approved by
the appropriate EPA Regional Administrator using the procedures
established in paragraeph 761.10 (a)(3)(iii)(B) of the Finzl
Rule. High efficiency Boilers used for the disposal of PC3-
contaminated mineral oil fluids do not need to be approved,
however, persons are required to notify the appropriate Region-
al Administrator using the procedures established in paragrephn
761.10 (a)(2)(iii)(B) before commencing such burning.”

(75) HAVE ANY DISPOSAL SITES BEEN APPROVED FOR PCBs? WRZIRE
ARE THEY?

Yes, seven chemical waste landfill sites, and one limiced
use incinerator, have been approved. No incinerator sictes have
yet been approved, but three sites are currently being cousidersc.

.The landfill locations are as follows:

1. Facilicy: General Electric Co., Silicone Products Divi-
sion, Facilicy Address: 260 Hudson River Rd., Waterrord, New
York 12189. Facility Telephone Number (518) 237-3330. Type
of Facility Approved: Incinerator. Type of PCB Waste Eandlec:
Approval allows G.E. to incinerate only those PCB wastes which
are generated on sicte, i.e., G.E. cannot accept PCBs for incin-
eration from any ocher company or any other G.E. facilicy.
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2. Facilitv:  Newco Chemiczl Waste Systems, Inc. Faciligy
Address: 4526 Royal Avenue, Niagarz Falls, New York 14330,

. Facility Telephone Number: (716) 285-6944. Type of Facilicy

Approved: Chemical Wasce Landfill. Type of PCB Waste Handiec:
Capacitors (small ‘and large); Properly drained transformers:
Contaminated soil, dirt, rags, and other debris; Dredge spoils;

Municipal sludges; and Properly drained containers (drums).

3. Facility: SCA Chemical Services, Inc. Facility Address:
1550 BaTmer Rd., Mcdel City, New York 14I07. Facilicy Telephone
Number: (716) 754-8231. Type of Facility Approved: Chemiczl

.Waste Landfill. Type of PCB Waste Handled: Capacitors (smzll

and large); Properly drained transformers; Contaminaced soil,
dirt, rags, and other debris; Dredge spoils; Municipal slucgss;
and Properly drained containers (drums).

&, Facility: Waste Management of Alabama, Inc. Facilicy
Address: P. 0. Box 1200 Livingston, Alabama 35470. Facilicy
Telephone Number: (205) 652-9529. Type of Facility Approvac:
Chemical Waste Landfill. Type of PCB Waste Handled: Czapzcicors
{(small and large): Properly drained transformers; Contaminzced
soils, dirt, rags, and other debris; Dredge spoils; Municipzl
sludges; and Properly drained containers (drums).

5. Facility: Casmalia Disposal. Facility Address: 539
Ysidro Rd., P. O. Box 5275, Santa Barbara, California 93108 T
main office (sice located near Casmalia in Santa Barbarz Counzv).
Facilicy Telephone Number: (805) 9659-4703. Type of Facilicy
Approved: Chemical Waste Landfill. Type of PCB Wasce Handled:
Capacitors (small and large): Properly drained transformerss;
Contaminated soil, dirt, rags, and other debris; Dredge spoils;
Municipal sludges; and Properly drained containers (drums).

6. Facility: WNuclear Engineering Co., Inc. Facility Acdress:
9200 Shelbyville Kd., Suite 526, F. 0. Box 7246, Louisville,
Kentucky 40207, main office (site located near Beacty, NV in
Nye County). Facility Telephone Number: (502) 426-7160. Type
of Facility Approved: Chemical Waste Landfill. Typé of PC3
Waste Handled: Capacitors (small and large); Properly drained
transformers; Contaminated soil, dirc, rags, and other debris;
Dredge spoils; Municipal sludges; and Properly drained containers
(drums).

7. Facility: Chem-Nuclear Systems, Inc. Faecility Address:
P. 0. Box L2695, Portland, Uregon 97205 Main Office (Site locazted
in Arlington, Oregon). Facilicy Telephone Number: (503) 223-
1912. Type of facility Approved: Chemical Waste Landfill.

of PCB Waste Handled: Capacitors (small and large): Properl
drained transformers; Contaminacted soil, dirt, rags, asphalc
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~and other debris; and Properly drained containers (drums).

8. Facility: Wes-Con., Inc. Facility Address: P. O. Box
564, Twin Falls, Idaho 8330l. Main Office (Site locatec in
Grand View, Idaho). Facility Telephone Number: (208) 734-771L.
Type of Facilicy Approved: Disposal in Missile Silos. Type

of PCB Wasce Handled: Capacitors (small and large); Properly
drained transformers; Centaminated soil, dirc, rags, asphzalc,
and other debris; and Properly drained containers (drums):
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(76) CAN A COMMON CARRIER (E.G. TRUCX LINE) TRANSPORT PCEs FOR
A COMPANY TO A DISPOSAL FACILITY IF THE TRANSPORT IS NOT
WITHIN THE INDUSTRY?

If the common carrier complies with the Hazardous Materizis
requlrements set by the Department of Transportation, and the
vehicle is properly.-and visibly labeled on its exterior with =
PCB label it can be used to transport PCBs to a disposal site.

PCBs IN THE WORKPLACE

(77) ARE THERE ANY OSHA RULES GOVERNING PCBs IN THE WORKPLACZ? -

Yes, there are OSHA regulations governing PCBs in the work-
place. 1In 1977 the Nzrional Institute of Occupational Safeiy
and Health (NIOSH) -- the HEW—organlzaclon responsible for re-
serching workplace safety -- published "Criteria for a Recommended
Standard ... Occupational Exposure to Polychlorinated Biphenyls
(PCBs)"”. OSHA, associated with the Department of Lzbor, will
use this document to develope mandatory standards-rega*dlng PC3s.
However, OSHA Act requires .employers to provide employees with
a place of employment that is free from recognized hazards.

(78) WHAT IS A RECOMMENDED STANDARD FOR OCCUPATIONAL EX2QSURE?
WHAT IS THE STANDARD.  RECOMMENDED BY NIOSH FOR OCCUPATIONAL
EXPOSURE TO PCBs?

A recommended standard is a determination of the level oZ
exposure that will substantizlly reduce any risks of reproduc-
tive or tumorigenic effects of PCBs and prevent other adverse
effects of exposure in the workplace. It is based on a2 10-kecur
workday, 40-hour workweek, over a normal working lifetime.

NIOSH has recommended in their Criteria Document for PC3s
that occupational exposure to PCBs be controlled so that no
worker is exposed at a concentration greater than 1.0 micrograz
total PCBs per cubic meter of air (1.0 Mg/cu m), determination
as time-weighted average (TWA) concentration, for up to a 10-
hour workday, 40-hour workweek. This is only a recormended
standard and it has not been adopted to date, by either OSHA
or EPA. At the present time, however, OSHA is reviewing this
recommended standard.

(79) "DID NIOSH RECOMMEND ANYTHING ELSE TO REDUCE EXPOSURE TO
PCBs IN THE WORKPLACE?
Yes, NIOSK made recommendations about work practices, peT-
sonal protective equipment and clothing, medical surveillance,

personal clean up and sanitacion practices, and employee infor-
macion programs
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(80) HOW DO OSHA STANDARDS AND NIOSH RECOMMENDATIONS RILATZ TO
EPA's PCB REGULATIONS? '

EPA's PCB Rules do not directly regulate workers, bur the
Rules do restrict or prohibic certain PCB activities which re-
duce the number of workers exposed. The EPA Rules prohibic PC3
transformer and capacitor manufacture, as well as PCB transformer
rebuilding (except for railroad transformers); these activiries
were the major long-term occupational exposures to high concen-
tration PCRBs. :

Worker exposure can also occur as a result of PCB spills
and authorized servicing operations for PCB transformers.

(81) WHAT KIND OF PROTECTIVE CLOTHING SHOULD BE WORN WHEIN
WORKING WITH PCBs?

The type of protective clvthing which should be worn when
working with PCBs is dependent on the individual circums:zances.
Worker protective clothing and equipment is intended to preven:
skin and eye contact, and contrecl respiratory exposure.

Respiratory exposure control (whether individual procectien
or workplace control) is mostc releyent for lomg-term procduccion
operations or major spills. PCB Transformer spills pose respiz-.
atory problems because of solvents, such as trichlorobenzene,
that are mixed with the PCBs, Small spills, such as capzcicor
failures, seldom pose respiratory problems, but protection should
be provided for incidents in confined areas.

Skin protection can usually be achieved by wearing non-
porous gloves and boots and heavy overalls. For major spill
clean up activities,” a full suit of non-porous cloching may be
appropriate. Also, non-porous aprons can be effective in re-
ducing contamination of worker clothing. Non-porous protective
gear can usually be laundered and reused, unless the garment is
heavily contaminated, It is wise to launder work clothes sepzar-
ately from other garments. '

Eye protection should be worn when it is possible for PC3s
to be splashed in the eyes. Removing contaminated soil does not

-usually pose such a threat.

(82) 1IF I GET PCB LIQUID ON MY SKIN, HOW CAN I REMOVE IT?

If liquid or solid PCBs are splashed or spilled on an
employee, contaminated clothing should be removed prowmptly and
the skin washed thoroughly with soap and water for at least 15
minuces. ~

Eyes should be irrigated for at least 15 minutes if liquid

or solid PCBs get into them. A drop of vegetable oil may be
put into the eye to relieve the irritating effect of PCBs.
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N 09930 ¢

. =24-



e

Nevada Power Specifics and Program

' (83) WHERE DOES NEVADA POWER DISPOSE OF ITS PCB WASTES?

Nevada Power .Company's PCB waste is disposed of at an ap-
proved chemical waste landfill near Beatty, Nevada (N.E.C.C.0.).

(84) HOW MANY PCB CAPACITOR BANKS DOES NEVADA POWER HAVE?

Nevada Power has 611 PCB capacitor banks located on poles,
and in Substations.

(85) HOW MANY TRANSFORMZRS CONTAINING PCB FLUIDS ARE ON YOUR
SYSTEM?

We have seven indoor tramsformers, containing PCB fluid,
located at various hotels, shopping centers, and government
buildings. We also have fifteen indoor transformers locatecd
at our power generating stations.

(86) HOW MUCH PCB FLUID IS CONTAINED IN EACH CAPACITOR UNIT?
Depending on the size, approximacely 1 to 2 gallons of PC3
fluid is contained in each capacitor unit.

(87) WHAT IS NEVADA POWER COMPANY'S PCB POLICY?

Nevada Power Company is committed to a balance of conserva-
tion and utilization of our natural resources and to ensure &n
adequate energy supply to the customers within our service zre=z.
Our environmental policies recognize that to achieve this gozl
our facilities and operations must be conducted and operated
within environmencal requirements. The Toxic Substance Concrol
Act 1is one of such federal regulations which prescribes the -e-
quiremencs for the collecting, handling, transportation, and diz-
posal of Polychlorinated Biphenyls or PCB's.

The policies and implementiﬁg procedures of this program
are manditory for use by all affected Nevada Power Company per-
sonnel.

(88) HOW MUCH OF A PROBLEM 1S EXPOSURE OF PCBs TO THE PUBLIC,
AND WHAT ARE YOU DOING TO INFORM OR EDUCATE?

1. We have 629 pole, subscation, and customer vaulc locacions

containing PCB fluid. All locarions have been idencified by &
6" required label-as per the EPA regulations. At pole locations
the label (sign) is located approximately 8' from the ground.

2. Several months before the regulations went into effec:.vwe
started purchasing and installing non-PCB capacicor banks. We
have eight such locarions.
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Nevada Power Specifics and Program

3. We have conducted training programs with Acea fige deparc-

ments and with all of our affected personell in control znd
handling procedures. .This program is also offered to interesced
groups or organizations.

Exposure to the public

4. We have undertaken a program to reduce the exposure to &
public from coming in contact with unintentional spills by re-
locating several of our outdoor pole capacitor locarions to areszs

of less pedestrian access away from bus stops, swimming pools,
playgounds, and school yards. *

5. In our UGR vault locations with sump pumps that have ctrans-
formers containing PCB fluids we have installed PCB absorpcive
pillows and bales in the pump pits to collect any spill chat mav
occur. Other indoor transformer locations have dikes or meczl
trays.under chem.

6. A large number of our capacitor banks are located remoce
from general public access such as in locked substatiomns, in tche
desert and rural areas. .
7. A number of capacitor banks are out of service (45) due to
maintenance thact has to be performed, also the use of the czapaci
is mostly seasonal and conservatively 25% may be out of service
any given time. .

ors

-
arc

(89) WHAT DO I DO IF A SPILL OCCURS ON MY PROPERTY AND HOW DO
I HANDLE IT?

1. If a spill occurs on your property call Nevada Power Cocpany
on the emergency phone number. If there should be a fire zt or
near the top of the pole, call the Fire Department zlso.

2, Stay well away from the spill area. Do not walk on the spiiled
liquid, or get any of the fluid (it is oily) on your body cr clething,

and keep pets away. also, until our crews undercake the cleanup
operation.

N 09932
-26- AGNORSB
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Important Notice: PCB Incinerators

At the time this bookiet want to press, there were still 1
no approved PCB incinerators or alternative disposal
methods available for commercial use in the United
States. Until incinerators or alternative disposal
methads are available, It is not advisable to remove
PCB {luids or intact PC8-cantaining equipment
unless sale storage facilitias are available oll tha
site.

EPA permits disposal of 1arge PCB capacitors in .
approved chamical wasta landfills untit March 1,
1981, EPA requires all PCB capacitors to be
containerized and packed with absorbent matarial
prior to their disposal in chemical waste landlillg. 1

Sevaral food contamination incidents have been i
caused by PCBs in storage. These incidents indicate
that removing PCB equipment or draining {luid from
a PCB transformer and storing the equipment or
fluid may result in an increased risk of contamina-
tion. Tharelore, instead of removing this equipmant
from service at this time, carefully examine the risk
of leaks or spillage and monitor continued opera-
tions closely. (See suggastions in paragraph C of
checklist.} If thera is potential for leaks or spills,
correclive measures must ba taken, including
removal of equipment and fluid to a safa storage
area away from the pramises. If you have any
questions, consult with your regional EPA or FDA
office or local USDA inspoctor.

Al the present time, we anticipate that the first
incinarator will be available in late 1980. EPA will
publicize information on commarcial PCB incinera-
tors as scon as they are approvad. In addition, you |
may check on the availability ol incinerators or

allernativo dispnsal methods by oithor calling EPA’s

Ollice of Indusiry Assistanco tol}-freo (B00) 424 - |
9066 or calling your regional EPA or FDA contact or
lacal USDA inspector. {(Sea list of names and
numbars in the booklel.)

Decambar 1979
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M OFFICK OF YORIC SUSARTANCES

The food and feed Industrles ace particulacly vulnerable to
contamination froa polychlocrinated biphenyls (PCB). PCBs are
ublqulitous, persiestent Industrial chemlicale that are known to
cauvne merious health and anviconmental effects. The
Environmental Protection Agency has responaibllity for regulatory
control of PCBa and other toxic subatances under the Toxlic
Substances Control Act of 1976. We are working cooperatively
with the Food and Drug Administration, which regulates chemical
subatancea In food and their use in food and anlmal feed plants,
and tha Department of Agriculture, which has responsibllity for
assuring the safety of maat and poultry, to protect our food
supply from PCH contamination.

This booklet has been prepared to:

. Alert you to the serioua potential problems assoclatad
vith the use of PCB-containing equipment in the food and
foed Llndustry,

. Provide {nformatlon that will help you establish a
program for contamination prevention in these
facilitien, and

. Provide information on current PCB governaent
regulationa and a reference of sourcea of addltional
Intormatlion. :

PCB contamination has already caused contly destructlon of larqge
quantities of food snd uncountable damaye to our environmant. We
urqe you to alert your managers and vaployees to the problems of
PCB contamination and to lnstitutec a prograa for preventative
actlion without dulay. This brochure will asaist you In your
eflorts,

N (? pDn M
X . ven D. Je}llnek
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Why the concern?
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What are PCBs —
why, how, and where
are they used?

in recent years, ilifere have been s numbar of incidents
where food has been conlaminated with polychlorinated
biphenyls (PCBs} and other toxic chemicals. This
contamination has resulted from accidental spills,
improper disposal,.snd unintentional misuse ol
PCB-containing matesials and equipment. PCBs are
now known 1o have sxremely hazardous heglth and -
environmental oHacts, aven at low tevels of concentra-
tion in the food chein. PCB-containing equipment, such
as elaectrical ransformess, has bean extensively used in
food and laed procassing facilitias. We are espacially
concernad that future accldental contamination be

- pravanted. This booklet has baan prepared 1o halp you

identify potantial problems and prevent cosltly future
incidents that could have adverse alfacts on health and
the anvironmaent.

PCAs aro a class of chomicals caltad chlorinated hydro-
cathons. PCls runge in consistancy liom heavy oily
liquids to waxy solids. Their most imponant propertios
are chemical stability, low llammability, high boiling
points, and low elacuiical conduciivity.

Sinca thoir devolopmont in 1929, PCBs hava heon used
in a varioty of industrjal applications. }undreds ol
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Why are PCBs
hazardous?

P Y ST

PCBs hava also baen used as plasticizers in paints,
adhesives, and caulking compounds; fillars {or invast-
ment casting. waxes; and dye carriars In carbonless

copy paper.

Concern over PCBs’ toxicity and persistence in tha
anvironment led Congress to prohibit their manulacture,
processing, or distribution in commaerce. Although
PCBs have not been manufactured in the United States
since 1977, the chiemical has bean permitted to remaln
In older elactrical transformers and other. industrial
machinery. .

Knowladge of PCB toxicity in humans Is based prl-
marily an an incident which occurred In Yusho, Japan
in 1968 when PCBs laaked fiom a heat exchanges and
contaminated rice oil. Among the many symptoms
observed wera chloracne (skin rash), discoloration of
the gums and nailbeds, swaelling ol jonts, waxy secre-
tions of glands in the eys lids, 8as well as more general
alfects such as lethargy and joint pain. There are also
well documantad lests on laboratory animals that show
PCBs causs reproductiva failuras, gastric disorders, skin
lesions, tumors, end other effects of concemn..




Why should food and  The Yusho Incident illustrates the serious human health -
foed retatad industries  8nd economic consequences af PCB contamination in

ba espacially food or feed related industries. Savera!l other incidents
concerned ahout underlina the nosd for cpecial attention to prevent
PCBs? similar cosily contamlination in the future. These

. include:

s Discovery of PCBs In fishmeal used as a feed
Ingrediant in North Carolina as a result of a leaking
heat exchanger,

¢ Contamination of fishmeal In Puesto Rico rasulting
from a fire Involving stored elecirical ransformers in
the same warehouse,

= Death and severe illnass ol feadlot cattle in Kansas
caused by inadvertent use ol PCB-contaminated oil
as a caniier for insecticide,

¢ Contamination ol animal feed ingredianis with
PCAs leaking from a transformer in storage at a
pucking company in Billings, Montana.

Thaess incidents have resulted in the destruction of
large quantities ol food, lead, and farm animals, and
major disruption of the companies involved.

ZEEOVVY
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PCOs In the
anvironment

Unlike most organic chemlcals which break down [akl
rapidly in the environment, PCBs are extremely stabla
Tha potential for biomagnification In the food chain is

. of spacial concern. Biomagnilication is the process

through which small amounts of toxic substances res(
higher lavals of concentsation at esch stage of the foc
chain,

Microorganisms and plants take in treces of PCBs froi
the onvironment. Thesa microorganisms and planta
provide the food for amall flsh and other anlma’  hk
are in turn saten by higher lorms of animal lila. . .. ea
stop of tha sequance, the PCQ content increasas untl
human food supplies may be contaminated above the
levels consitlered 1o be safe for consumption.




Whare might PCBs be  The lallawing types of equipment may contaln PCB
found In lood industry  fluids or other liquids such as mineral oil that ere
tacilitios? contaminated with PCBs:

s Transformers -

o Large cajpachiers fover 3 Ibs. of fluid)
s Elactromagnats

Hoat transter and hydraulic systems

¢ Small cepacitors

* Equipmant contalning small capacitors including:
slactrical switch gear, fractional HP motors, and
ballasted lighting fixtures,

Translormers, large capacitors, electromagnsts, and hest
transfer and hydraulic systems are of piimary importance
because they contain fres flowing kquid. Smal capacitors ara
of less concern because tho PCBs ere usually in a nonliquid,
noamaobile siate.

ELECTROMAGNETS
Eloctromagnets contain-
ing FC8s have been
used as saparator
magnets ovel conveyer
bells.

=

O
O CAPACITORS

O Capacitovs have baecn manufactured in 8 wile
\O ranga of sizes lor various industris! uses. Capaci
—_— tors may contain PCl dieluciric thiids.
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Existing f‘adoral
regulations concerning
PCBs and food

£ T TRANSFORMERS
: : Many transformers have used PCB liquids 1o
z dissipata the heat genarated by transmission

HEAT TRANSFER SYSTEM
Heat transfer systems containing
PCBs hays been used in lood
processing equipment.

Concern shout highly toxic PCBs contaminating'  1an
food has lsd 10 a number of regulatory actions by .e
Food and Drug Administration (FDA), the U.S, Depart-
ment of Agriculture {USDA), and the Environmental
Protection Agency [EPA). Under FDA regulations loods
and feeds are considered 1o be contaminated and may
not be sold in interstate commerce if thay contain
PCBs in excass of certain prescribed. concentralions.
{Soe Table 1.} The use of PCBs in food and animal
lewt procossing facilities, except enclosed use in
uansformars and capacitars, is prohibited by FDA
ragulation (2) CFR 110.40, 500.45),

EPA has issued rules govarning the use of PCBs. In

general, PCB mixtures with concentrations lass than 60
parts per million (ppm) or 0,005 parcenl are not regu- ‘
lated. The use ol intact, nonrleaking translormers, !
“l-=t-m—~nnatc ranaritare and eanacitor-containing gz
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The EPA rule permits the continuad use ol PCBs in

servicing of electromagnets and transformera and in

heat transfer and hydraulic systams until July 1, 1984,
As of November 1, 1979, PCBs may no longer be used

in heat trang{er syatems In plants manufacturing or
processing food, drugs, and cosmaucs

EPA wules include provisions for marking, disposal,
storage, and recordkeaping, portions. of which are
discussed later in this booklet.

The potential for further regulatery action exists. On
May 9, 1980, EPA, FDA, and USDA proposad to
prohibil the use of PCB translormars, capacitors,
and othaer alectrical equipment in food, feed, and
agricuiturat chemical related facilities. For copies of
the proposal, contact the Industry Assistance Office.

The following checklist for Action has bean
prepared to assist you in conducting a full safety
check of your facility. We urge you 1o use this
checklist o implament a program lor safely and
contamination prevention in all your food end feed
related facilities.




vA. Determine If you
have PCB
equipmant. ]

B. Considor replacing
PCB-containlng
equipmeant with
non-#!CB
afuipment.

Checklist for Action
What can | do?

1. Locate any potential PCB source.

You should inventory your plant for transformars,

- capacitors, heat transfer systems, hydraulic systemas,

and fluid stored tor use in this squipment. After you
have locatad these items, . ..

2. Examine the equipment for caution labels,

A caution label specifically identifying the aquipment a
containing PCBs may ba present. If sg, skip to Section
B of this chocklist. It not, ...

3. Transformors snd large capacitors may bear
nameplates.

It your transformer or capacitor has 8 manufacturer’s
nameplate with a trade hame, refer to Tabla 2 at the
and of this boaklet. {f the trade name does not appear
there, the equipment may still contain PCBs. Cantact
the manufacturer, referencing the serial number ta
detarmina if the equipment contains PCBs. If thera Is
no nameplate, or if this approach is unsuccessful . . .

4. Seek assistance from a servicing axport.

Call on your local wansformer servicing company or *he
enpineering service department of your ulility com, .
They can assist you to obtain a sample of your tans-
former lluid for analysis. You may also want to sample
your heat transfar systems, hydraulic systems, or other
suspect oil. (Do not attempt to sample (luids in capaci-
tors) Then . .,

6. Have the samples analﬁod.

This is the only way to he certsin whether or not your
equipment conlains PCBs,

If you dotormine that you have PCB equipment, . ..

EPA, FDA, and USDA have proposed to prohibil the
use of PCOs in elacirical equipment in lood, feed,

.and agricultural chemical related industries.

Although tho prohibition on PCB-containing oquip- __ ,
ment is not yel in effact, we urge voluntary ramoval
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precautions for
continued use,
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As an shernalive in transformors, you may want to
consider replacing tha PCB (luld with non-PCB fluid.
You should ba aware that the transformers will contain
residusl PCH concantrations after replacament and,
therafore, may ba subject ta future tederal reguiation,

EPA disposai reguistions require incineration of all
PCB liquids with concentrations of 600 ppm (0.06%)
or greater. The first approved incinerators will be
availahle samatime in Iate 1880. Until incinerator
mathods are svailable, PCBs removed from garvice
must ba stored for [ater dispoal.

it It Is not possible for you to replace your PCB-conialn-
ing equipment, you will want to . . . '

Tha risk of PCB contamination can he minknized hy
analyzing tha risk of spillage associated with each
individual PCB unit and by taking steps 1o contain the
potential uncontrolled loss of PCBs from the unit. You
should consider the following questions:

1. Is there any evidence of an active lask from the
PC8 unit? If so, take whatever steps are necessary 10
protect yaur praduct or usable byproduct. Of course,
leaking equipment should be repaired inmediatoly. If
your ‘product is boing contaminated, contact the appro-
priate sgency to datermina the best way to destioy it.

2. Is the PCB unit located in an area where thera is
way that leaking fluid from the unit could find its way
inlo your process? Il so, these units should be given
prioiity in the development of spill prevention meas-
ures. Special considerdtion should he given to potantial
laaks resuling from accidonts as discussed in the
following.

3. Is any liquid ever pumped from tha vicinity of the
PCB unit to the process araat i 50, can the PCHB unit
b isolatod from the pump?

4. I tha PCH unit is pad mountud, are thute curbs or
pans 1o serve vs a banicade against loss ol Huid?

6. if tho PCB unit is located in on moa surrounded by
porous cindethlock walls, havo thay besn sealad with
moterial which will not dissolve in salvants such as
PCB and trichlorobenzune? Is the wall/tloor interface

L LI »



D, Be familiar with
mandatory labeling
and storage
requiraments.
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6. Is the floor in the vicinity of a PCB unit free from

cracks? Cracks that fook like thay would not pravent
the loss of fluid should be grouted and painted with
solvent resistant materials, or government epproved
materials if requived.

7. 1s the PCB unit in a location whare vehicular traffic
migtt be a hazard? il so,.a vehicle baries might be
uselul.

8. Is the PCB unit locatad near machinery which might
throw projectilas with sufficient energy to damage the
unit? It so, a shield, such as a fence, may provide the
necessary protection.

8. Is the PCB unit mounted on a surface. which might
be dilficult to seal, such as unweldad stee! plates or in
a 'mobile machinoe? Il so, a catchbasin might be installed
under the unil,

10. Are thera lloor drains in the vicinity of a PCB unit?
if so, can they he sealad or otherwise isolated from the
unit?

11. I you have PCB aquipment or drums of PCB fluid
in storaqge lor (uture use, can they be removed from
the process areal? Are they marked or labeled to warn
ol PC8 presence? If you have PCB equipment, you
may be subject to mandatory Iabeling and storage
requirements.

1. Labeling raquicrements.
The EPA labae! far PCBs looks like 1his.

=, THIS 3
\ EQUIPMENT ;
CONTAINS g
PCEB |
|Pedychincimand Bupbrowyle} s
:

(Poldythbninamd Biphoanie}

PROTICTION AGENCY

Conndole ol &

S L as e Loy, s @ o

\ CAPACITOR(S)

! O e g el e o
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You must label the following items: transformers
cantaining liquids with more than 500 ppra of PCBs,
PCB capacitors with 3 (thcee) or mate pourvds-of fluid
opesating at 2,000 volis or more, containers such as
bags, basrels; or diums used to hold PCBs, electric

_motors mhp coolant with 50 ppm or mora of PCBs,
hydraullo aystems or heat transler systems containing
50 ppm or mase of PCBs, and the slorage areas
described in the following.

In addition, labels must be placed on the following
items when they are removed from service: PCB
capacitots containing more than 3 pounds of fluid
aperating at lass than 2,000 volts and equipment
conlaining a PCB transformaer or large high voltage
capacitor.

2. Storage requirements.

PCBs and PC8 items which you remova from service
for disposal must ba storad in a location meeting EPA
criteria 1o insure that they are properly contained. This
location should not be near yous process area. It should
be isolated so that it is not vulnerable to damage and
puncuue from vehicular, forklilt, and other moving
squipment. For assistance with the siorage design

- criteria, contact the EPA regional office for your stata;
A list ol EPA regional ollices appears ai the back of

o shis booklet. {See Appendix B.)
E. Obtaln further if you do not yet have the EPA regulations on PCBs,
Information. you can oblain a free ccpy trom EPA by calling tall frea

{800} 424-90865 {in Washingion, DC, 554-1404) and
asking for a reprint of the PCB Ban Regulation, Federal
Register, May 31, 1979, and lor a list ol the appsoved
PCB Disposal Facilitios.

Il you want more backgraund information on the
regulation, usk tor a frea copy of the EPA Support
-Doacument 1o the PCB Ban Reyulation at tho same
phone number. Tha maiting addiess is: industey Assist-
ance Office {15-299), Otfice of Toxic Substances, U.S.
Environmental Protaction Agoncy, 401 M Sueet, SW.,
Washinglon, DC 20460. You may nlso contact the
neoarest EPA Rogional Olice. {Sve: Appondix B.)

NrAR) WA
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Othar usaful background information on PCBs is listed
in Annandivx A
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FDA Limits on PCB Concentration In Food

Concentration

Food iparts par mililon)

Milk and manufactured 1.6 ppm

dairy products {Iat basis)

Poultry J ppm
{fat basia)

RAed meat 3 ppm

{action lavel)
{fat basia}

Eggs 03 ppm
Fish and shallfish- 6 ppm
{edible portion)*
Feed for food 0.2 ppm
producing animals {except concantrates,

supplements, and preml:
infant and junior foods 0.2 ppm

Animal faed components 2.0 ppm
ol animal origin

Paper {ood packaging in 10 ppm
diract contact with foocd  {action leval)

Source: Titla 21, Code of Feders! Regulstions, Section 109
Federal Register, Vol, 44, No. 127, June 29, 1973,
Ppp. 38330-38340,

‘A regulation establshing s new lovel of 2 Ppm Was prom
goted but was sioyoed on Octobsr 5, 1979 uniti hurther
notica, . .
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Tabls 2.

PC8 Manulacturers and Trade Names

PCBs hava been marketed and used by msnufacturers in thair products under
complate since many companies
s no longer available.

various trade namas. Thia list Is
have gone out of business and

LZBUULY

N..06695

Manufacturer Country Trade Name Manufacturer Country Trade Name
Aarovox us Hyval Monsanto us Therminol* *
Allis-Chalmars us Chlorextol Monsanto us Pydrauf®**
American Corp. us Asbestol Monsanto us Santovac 1 and 2
Axel Elecvonics - Niagara Transformer Cotp. us Askarel®, EEC-18
Bayer Germany Chophon * P. . Mallory & Co. us Aroclot B
Callaso htaly Dk Powos Zone Tiansformer us EEC-18

Caffaso fraly Fonclor Prodelac France Phanoclor
Caltaro lialy Inclor Prodelec France Phyralane
Capacitlor Spaecislists us A, C. Uptegrat] us

‘Chemko Crechoslovakia ‘ R, F. Interonics us

Coinell Dubiller us Dykanol , Reliance Electric Co. us

Dings Co. us ' = Research-Cottrall us Askarel®
Elecirical Utilities Corp us Eucarel Sangamo Electric us Diaclor

Electro Enginsering Woiks . Us ' Sovol USSR

Electromagnatic Filter Co, us Spragua Electric Co. us Chiorinol
Envirotech Busll us . . Siandard Transformer Corp. us

Eriaz Magnets us Pyranol . Stens Magnelics us

ESCO Mig. Co. us Askbrel® Tcbe Deutschmann Labs. uUs

Ferranti-Packard Ltd. us Askarei® Universal Mfg. Corp. us Askarel®

General Electric us Pyranol . Van Tran Electric us . .

Genava Industries uUs : Wagner Electric us No-Flamol

H. K. Porter us Woestinghouse Electric us Inerteen

Helena Corp. us : York Electronics us

Hevi-Duty Electiic - Askarel® - —. us . Nepolin

{TE Circuit Breakar us Non-Flammable Liquid - - Apirolio .

Jard Curp. us Clorphen’ - — Kanaclor
Kanegafuchi Japan Kennechior

Kuhlman Electric us Saf-T-Kuhl . : ’ . :

McGraw Edison us Elomex . a::,f::‘x' the generic name used for nonflammable insuldting kquid in vanslormers an
mz‘::;:::mcmc :‘les( and US Aroclor - "m;u;n;’;ztif;s ,:,s,f: as heat mmslar Ikiids, such as Therminol FR 0, wore manufsc
Monsanto UK and Japan Santotherm FR s**Various products used as hydrauﬁc tiukd, such as Pydraul A-200, ware manufactwed
Maonsanto UK and Europe Pyraclor under this name,

{rl‘-;’*:_:..
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.Other Availabls Information on PCBs

This booklet does not go into detail about the health
and enyikonmental effects of PCBs or the chomicals

: as substitutes for PCBs, The following
technical areas. The NIOSH Critaria
Docunm . pltlculmly recommended for its discus-
sion of health lssues for servicing PCB equipment or
cloaning up PCB spills.

“Criteria for a Racommended Standard . . . Occupa- .
tional Exposure to Polychlorinated Biphenyls (PCBs).”
DHEW (NIOSH) Publication No. 77-225, Septembar
1977. Order from Superintendent of Documents,

U.S. Government Printing Oftice, Washington, D C.
20402. Piice $4.00 plus postaga.

**Assassment of the Use of Selected Replacemant
Fluids for PCBs in Electrical Equipment.” Repornt No.
EPA 560/6-77-008, March 1979. Order from Naiional
Technical Information Service, Springfield, Virginia
22161. Report No. NTIS-PB-296 377.

“Polychlorinated Biphenyls and the Environment.”
1972, Order from National Technical Information
Service, Springlield, Virginia 22161. Report No. NTIS
COM-72-10419. This is a thorough discussion of the
properties and uses ol PCBs,

“PCBs in tha United States: Industrial Use and Envi-
ronment Distribution.” 1976. Order from National
Teachnical Information Service, Springflield, Virginia
22161. Report No. NTIS PC 262:012.
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Appendix B
Whaere Can | Sesk Assistanca?

Assistance from EPA or FDA may be obtained by contacting your nearast regi
office. Plants regulated by the Food Quality Sarvice of USDA may obtain help
their local inspactor. The following table lists by the state the ten Federal regic

oﬂuces for FDA and EPA,

HEGION I: Conneacticut, Maina, Massachusetts, New Hampnhlu Rhodi¢

. Island, Varmont

- EPA

. Mri. Robert Dangel
Toxic Subslances Coosdinator

. John F. Kennedy Federal Building
Boston, MA 02203

. 1617) 2230585

FDA

Mr. A. J. Besba
Regional Director

685 Commercial Street
Boston, MA 02109
{617) 223-1278

REGION iI: Naw Jarsey. hiaw York. Virgin laslands, Pusrto Rica

EPA
M. Ralph Larsen
" PCB Coordinator
. 26 Federal Plaza
New York, NY 10007
‘. {212) 264-1925

FDA

Mr. Cassar A. Roy
Regional Director
830 3rd Avenue
Brooklyn, NY 11232
{212) 965-5416

HEGION ill: Delaware, Maryland Pannaylvania, Virginia, West Virginis,

: District of Columbla
. EPA
. M, Charles Sapp .
* Toxic Substances Coordinator
.+ Cuniis Building {3AH20}
6th & Walnut Street
- Philadelphia, PA 19106
' {215) 697-4058

FDA )

Mr. R. J. Davis
Regional Director

2nd and Chasinut  od
Room 900
Philadelphia, PA 19108
(215) 5974330

REGION IV: Alabama, Florida, Georgia, Kentucky, Mississippl, North

Carolina, South Carolina, Tennassea

EPA .
" Mr. Ralph Jennings
? Toxic Substances Coordinator
- 345 Courtland Street, NE
. Atlanta, GA 30308
* (404) 881-3B64

FDA
Mr. M. D. Kinslow
Regional Director

B80 W. Peachiice Stroe)
Atlanta, GA 30309
{404) 8814266

REGION V: iIndlana, Ilfinois, Michigan, Minnasota, Ohio, Wisconsin

- EPA
:' Mt Karl Bremer
Toxic Substances Coocdmaio:

230 South Dearbarn Suant Ranm 118K

FDA
Mr, L. R. Claiborne

Regional Diractor
1K \A? fanmbenn BAsde

-

S



IEGION VI; Arkansas, Loulsiana, New Mexico, Oklahoma, Texas
EPA FDA
Mr. John West Mr. P, B. White
PCB Cootdinator Regional Director
First International Building 3032 Bryan Streat
120) Elm Street ! Dallas, TX 75204

Dallas, TX 75270 214) 749-2735
i214) 767-2734

IEGION Vii: lowa, Kansas, Missourl, Nebraska
EPA FDA

Ms. Wollgang Brandnar

Toxic Substances Cootdinator
324 East 11 Sueet

Kansas City, MO 64106

1816) 374-6538

M. Clifford G. Shane -
109 Cherry Strest
Kansas City, MO 64106
B16} 374-5646

LEGION Viil: Colorado, Montans, North Dakota, South Dakota, Utah,

Wyoming
EPA
Mr. Dean Giltam
Toxic Bubstances Coordinator
1860 Lincoln Street
Denver, CO 80295
(303) 837-3926

FDA

Mr. F. L. Lotsvold

Regional Director

721 19h Swreat

US Customhouse Room 500
Denver, CO 80202

{303) 8374915

IEGION 1X: Arlzona, Californla, Hawail, Nevaeda, American Samoa, Guam,

EPA

Mr. Gerald Gavin

PCB Cootdinator

215 Fremont Streel

San Francisco, CA 94105
(415) 556-4606

IEGION X: Alask
EPA '
Dr. Jim Everts
Toxic Substances Coordinator
1200 6th Avenuo
Seanle, WA 981011

(206) 442-’5&6?)‘ 0 6 6 9 7

a, ldaho, Oregon, Washington

g

Trust Tarrltories of the Pacliic, Wake Island

FDA

Mr. L. B. Berch

Regianal Director

UN Plaza

Federal Office Bldg.
Room 526 .
San Francisco, CA 94102
(4156) 556-2062

FDA )
Mr, J. W. Swianson
Regional Diuvctor
909 1s1 Avonue
foom 6003

_Seattlo, WA 98174
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ST LOUIS 1AL — Alout 45 o) cases of Valen- mast purposes elfective lastJanuary.

tine's Dy cands in heart-shaped hoxes will go on thf:
markei although some of the boxes contain the toxie
chemical PCB at 0 times the level allowed by federal
guidelines. the St Louis Post-Dispateh reported in
Sunday editions, )

[n a copyright story, the newspaper said polychlori-
nated hiphenyl was found in boxes containing candy
manutactured by E.J. Brach and Sons Inc. of Chicage.

Tests in Buston also showed PCB levels in 1,4(})
Schraff's Candy Co. boxes exceeded guidelines for
food packaging, the newspaper said.

« PCB.anxic chemical. was banned by Congress for

The Chicago branch af the federal Food and Drug
Administration had recommended its Bureau of
Foods seize the Brarh's cand: boxes. But the bureau
refused. saving Valentine candy is a seasonal product
with limited consumption. the Post-Dispatch report-
ed.

“To this dav. [ do not understand why the decision .

was made,” Chicago FDA Director William R. Clark
was quoted as saying. “I've spent a couple of sleepless
nights since that decision was made.” .

The Pust-Dispatch quoted documents and inspec-
tion reports un tests by Chicugo inspectors in Juiv and

August that found some PCB levels in the cardboard
of Brach's boxes exceeding by 10 times the limits re-
commended under federal guidelines.

The newspaper quoted Ned Mitchell, the president
of Brach's, as saving the candy in question will never
reach the public. But FDA officials said the packed
candy already has been scheduled for shxpment the
Post-Dispatch said.

. Thomas Hane¥!"a.lawyer for Schraﬁ't s, said 100
tects of boxes showed PCB Fevels wnhm federal guide-
lines, .

The FDA began an investigation of fhe cﬂﬁtty boxes

after an Atlanta couple complained earlier this Vear of-

diarrhea and indigestion after eating several pieces of | |

Brach’s Valentine chocolates, Lhe newpaper said.
Mitchell is quoted by the Post-Dispatch as saving
Brach had spent about $150,000 for tests on the boxes.

Officials of the box manufacturer, A. Klein and Co.
Inc. of New York, were unavailable for comment. The
company's president, Jesse Salmen, was quoted in a
recent industry trade journal as saying new test pro-
cedures are leading to a marked reduction of box ma-
terials contaminated by PCB, the article said.

The FDA guideline on PCB allows 10 parts per mijl-
lion in food packaging.

PPTRENT
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| ee water .
ZZ::ZZ fOT P C B in Truckee fish ™
] |

CARSON CITY (AP) — A jet engine parts firm in Ver-
di, under investigation for possible chemical PCB po_].lu-
tion, apparently used machining oil with a PCB level high-
er than the amount allowed by a 10-yearold federal law,

gtate officials said Friday.

Ernie Gregory, chief of the state Enviropm_ental Protec-
tion Division, said he hopes to have. preliminary test re-
sults back by early next week — possibly Monday —in ef-

PCB Jiscovered.

R

RENO (AP) — A -U.S.-Fish and \ildlif: spokesman
says traces of the chemical PCB have been found in fish
fromthe Truckee River in this avea sine 19459,

‘Dave Lenhart also said Monday that his agency has
not determined tae PCB levels to be dangerous to hu-
mans. But he pointed out the tests are not conclusive.

In related aciion. Mike Reed of Sierra Puacific Power
Co., which gets muost of its Reno rlrinking water supply
from the Truckee, said he wanteds to stress that the wa-

forts to determine whether the pollution at Viking ter in the SP sysicm is safe to drink as Jong as customers '
: : 3 use tap water.

Meta llu.rg'lcal Inc. got inte o Truc}<ee R:iv o mits officer Sierra Pacific has urged its customers to cut back on

.Maw]?-\ Tt‘i?e;u.bt:n_fi%}f:zil;i;:]?nmp:; cutting oil: water consumption by 10 percent as long as the utility is
fxiﬁi }2 r:lnaihi?xin: wg:'k? from Atlantic Richfield. He said forcedto rt'l_\“ _c;_n \\:'_U:s {)OI"HS water SL']}H)I)’:' . i of
Viking has provided a “questionable” report indicating the S“ﬂ:f a P”E*U “i as he‘”‘\_ .‘-\Slf‘.‘.!l_"'_‘? bw dlf;: ms;:ea_ 0

i il was 200 parts per million. Federal law 'I‘x"uckee water since the first indications that the river
PCB level in the _o1l was P might Le contaminated.
Bet’ls‘;: gtﬂf:‘ dl:\xnn:on decided in late November to monitor PCB, or po!_\’chlminat.ed bip}}en:.'l._s. can be toxic to l}u-
a waste pond at Viking Metallurgical Inc. The pond appar- mans. Buta UN-R'en_o,bxoc}Eemxst said the trace levels in-
ently has been in use ever since the firm opened about 20 glcaltt;d fr(;)rln preliminary Truckee tests should pose no
; ealth problems.

ye?:éi‘;f;ﬁ:? \?flglng officials on Tuesday advised the _ Dr. Glen Miller termed the PCB situati'clm “mwore a nip-
state of the possible PCB contamination at the pond, just - , inthe-budreaction thana health concern. .
300 feet from the Truckee River. .M'lller added"‘that if the l.ev?ls are about one part per

Gregory said Reno-based Sierra Pacific Power Company - mllhqn or less: it probably isn’t going to cause anyone tp
was immediately notified of possible affects on its drinking get sick, but it is an area of concern because we don't
water source. Sierra Pacific spokesman Mike Reed said want to have these types of chemicals in our drinking wa- L
there is “no evidence that the Reno-Sparks Water supply ter.”
has been contaminated.” . Preliminary tests released over the weekend showed

But Reed said Sierra Pacific decided to shut down its - traces of PCB in the Truckee near a Verdi jet engine
Glendale water treatment plant as a result. Instead of us- parts firm which used PCB-lad.mn oil. The oii had b.een
ing Truckee water, the utility is relying on another treat- dumped in a Viking Metallurgical Inc. waste pond just
ment facility and wells. ' 300 feet from the Truckee.

A e s n

More PCB tests

set for Truckee

CARSON CITY (AP) — Moare Ttuckee River tests for
chemical PCB pollution are expected this week, following
what a top state official .termed “encouraging” results
showing only trace amounts ofilie substance.

Nevada Conservation and. Natural Resources Director
Roland Westergard said Tueaday partial tests conducted
by the U.S. Geologic Service at pointa near the Nevada-
California border shows “PCB was just detectable in the
sediments.” ) '

“This is somewhat encouraging because if there were
higher concentrations of PCB, they would have settled out
in the sediments,” Westergard added. .

_ The silt samples were taken just downstream from the
Viking Metallurgical Inc. plant at Verdi — apparent source
of some PCB — and also at Crystal Peak about two miles

pstream. ) ’ '

Westergard aaid he's awaiting results of additional tests

~"on water, more silt and on fish life. .

iA US. Fish and Wildlife spokesman has ‘said trace
amounts of PCB have been found in fish from the Truckee
Riverin the Reno area wipce 1969. i

[ e R

EPA is accused in PCB leaks

WASHINGTON — The Environmental Protection Agency. was &

- cused Thursday of failing to protect the public against leeks of high

toxic polychlorinated biphenyls — known simply as PCBs — from ele
tric transformers. The charge was made before a House subcommitt
by Rep. John Dingell, D-Mich., who said EPA's record in enforcing
.1976 law banning most uses of PCBs was “inexcusable, intolerable ai
in clear violation of the law.” Dingell was a key sponsor of the law ba
ning the manufacture and most uses of the highly persistent chemict
— which are known to cause birth defects, miscarriages, stillbirths a:

other .problems,-possibly including “cancer,-when they enter the fot
-chain.~

ADODAR:




Oraft of July 28. °=0

% DEFENDANT'S

NEVADA POWER COMPANY

EXHIBIT
. _L
.27 FET
TO THE CUSTOMER: -
There has been an electrical failure to Nevada Power Company's equip-
ment located on, or adjacent to, your premises.
This failure released a small quantity of'1iquid polychlorinated bi- -

phenyis (PCBs). This liquid is considered a toxic environmental con-

~-—
P——

taminant.

The accidental release of this material requires special handling,
clean-up, and disposal by our personnel in accordance with U. S. En-

vironmental Protection Agency regulations.

The specia} clean-up procedures, and repair of this equipment, began
and will continue until ail contaminated material has been removed and
your property restored to environmentally-safe limits. To insure safe

1imits, vegetation and soil sampling will be conducted.

Upon initiating clean-up by our personnel, it may be necessary to remove
vegetation or other landscaping. The company will replace all material
remaved; questions of this nature may be referred to our Claims Depart-

ment.

b

Upen contact with this material, potential health hazards are associated.

For your health and safety, and other persons or animals, avoid walking

on, or contacting this material until our clean-up has been completed.

Watering of vegetation or soil will complicate the clean-up; please do

AONORAZ
N, 06798




noL water until clean-up has been completed.

For further safety and Qeaith information see the reverse side of this

notice, or call Nevada Power Company at 385-5627.

NEVADA POWER COMPANY -

o

ATOGRRS
N 06799



- NEVADA POWER COMPANY

HUMAN"HEAITH AND THE ENVIRONMENT

PCBs are harmful because once released into the environment they do not
break apart into new chemical arrangements, instead they biocaccumulate
in organisms throughout the environment. In addition, PCBs biomagnify
in the food chain—that is, they accumulate in the tissues of living

organism$ and as they move up the food chain towards man their concen-
tration increases. These facts are si;%f?icant because PCBs have been
shown to cause chronic (long-term) toxic effects in many species (not

necessarily human) even when the exposure is very low concentrations.

KNOWN HEALTH EFFECTS OF PCBs

There are well documented tests which show PCBs cause, among other
things, reproductive failures, gastric disorders, skin lesions, and

tumors in laboratory animals.

Studies of workers exposed to PCBs have shown a number of symptoms and
adverse effects inciuding, but not limited to, chloracne and other epi-
dermal disorders, digestive disturbances, throat and respiratory ir-

ritations, and severe headaches.

SAFETY PRECAUTIONS AND FIRST AID

The release of a small quantity of PCBs is not hazardous, provided that

simple precautions are taken. Exposure can, and should be avoided until

our clean-up is complete.

The breathing of vapor or fumes should be avoided. Minute concentrations
of this contamination may be unpleasant or irritating, thus giving ample
warning of their presence. 5(1{\{]fg:!£;

‘ 'N.-06800



[

Like poison ivy, some people may be allergic and develop a rash, while
others do not. If there is unavoidable contact with the skin alcohol,
solvents, or waterless hana cleaner may be used to cleanse the skin

prior to washing with ordinary soap and water; following the cleansing
process, the application of cold cream will reduce the irritation that

may result from contact.

If the 1iquid contacts the eyes, they may be irrigated with water, and
then examined by a physician (a drop of tastor oil has been found to re-

duce irritation}.

Ingestion of the material is generally not considered a problem. Should
accidental ingestion occur, a physician should be consulted. HKands should
be washed in warm water and soap before eating, drinking, smoking, or

using toilet facilities.

ANONRES
N..06801
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UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY
REGION IX

In re } Docket No. TSCA-IX-002C
)
NEVADA POWZR CCMPANY, 1 CONSENT AGREEZMENT
) AND ORDER
Respondent. )

CONSENT AGRECMENT

1
. This c¢ivil administrative action was instituted pursuant to
Section 16(a) of the Toxic Substances Control Act (TSCA),
15 ¢.S.C., 2615(a). The action was iritiated by 2 Cemplaint ard

Notice 0f QOoportunity for Hearing issved on Octoter 2+, 1379
4 a

2614¢1)(C). The Cormplainant is the Director, Enforcenment
Division, United States Environmental Protection Agsency (EFA),
Region IX. The Respondent is Nevada Power Company, Las Vegas,
Néﬁéda. U
11
Responrdent admits the jurisdictional allegatiens cf the
Complaint and Nociée of Cpportunity for Hearing.

~
r 11X

Respondeh: neither admits nor denies the specific factual
allesations contained in the Complaint and Notice of Opportunicy
for Hearing.

1v
l. This compromise 1s in part in recognition that Respondent
has devised and.implemented a plan for the cleanup of spills and
other uncontrolled discharges of PC3s (PCB spill plan). The PCO
spill-plan is contained in Respondent's approgriacte operacica

Ao

manuals, orders, or other procedures,




EASTA L IR P GO

atal-be i u2

2. In 2ddition to the requirements of 40 C.F.R. Parc 761, the
PC23 spill plan shall, by Ccrober 1, 1580, contain provisions
which provide for the following: .

a. The cleanup of spills and other uncontrolled discharges
of PC3s to less than 50 ppm PCBs shall commence immediately upon

Respendent's knowledge of the spill oc discharge.

b. frter the cleanuo of a spill or other uncontrollesd

discharge of PC8s, samples shall be collected and analyzes to

Ww 00~ O ;M h W

ensyre that the spill or discharge was cleaned ud to less than

—
o

50 psn PC8s,

11 c. For a spill or other uncontrolled dischazce of PC2s

12 [ onto progerty not owned or operated by Rescondent, the owner o:'
13 || oparazor shall be notified immediately upon Respondent's learning >
14 || of the spill or discharge. The owner or operator shall be
15 informed of the health effects of exposure to PCBs, Responéent's

* 16 || PC3 spill plan, and that no cleanup should be undertaken by the

17 | owner or operator.
18 v
19 Respondent waives the right to a hearing on any issue

7
20 ! contained in this Consent Agreement and Order.

e
21 'd ] Vi
22 Respondeﬁ: consents to the issuance of this Consent

23 § Agreement and Order.

24 NEVADA POWER COMPANY

25
o6 | Lenz- 2o Zi, 7?&4{“. /Z-w_é:?‘—.‘_

Dave o Respondent, Vice President and Chief Counsel
27 .
28 )
vo | o2t 8o s280 i3 Els
‘ Date T yoes 3. Eller

bDirector

30 * Enforcement Division '
31 ‘
32 -

ANOGNRRT
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2 It is hereby ordered that Respondent shall, within sixty
3 § (60) days of receipt of this Consent Agreement and Order, pay by
4 | cashier's or certified check, payable to the United States of
5 || america, a civil penalty in the amount of one thousand two
6 | bundred fifuy dolla_:;é ($1,250,00). This -oz:de: shall beconme
7 § effective irmeﬂia:er
8
9 taliclea Dl CindLalia
T . Sheila N, Prinsiville
10 Acting Regiona2l Administrater
11 ’
12
13
14
15 )
6] -
AT [ «7 = v v or,
18 '
19
14
20 ~
21 o
22 |
23
24
25
26
21 ‘ :
28
30 : -
31 .
§ ADDNAAS
3 -

OU, 3. 1P 0: 1930 -793-31]
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UMITED STATZIS
ENVIROHMENTAL PROTICTION AGENCY

REGION IX
In re ) Docket No. TSTA-IX-GG2C
)
NzZVADA FOWEZR CCOMPANY, } T COMSINT AGREIZMEINT
) AND ORDZIR
Respondent. )

— -

CCMSENT AGREZMENT

I

This civil administracive action was instituted pursuvan: to
section l6(a) of the Toxic Substances Contreol Act (TSCA),
15 U.5.C, 2615{a). The action was initiated by a Cemplainc ans
Notice of Cpportunity for Hearing issued on Octcber 24, 1879
charging violations of Section 15(1)(C) of TSCA, 13 U.S.C.
2614(1)({C}). The Complainant is the Director, Enforcement
Divisicn, United States Environmentazl Protection Agency (ZFal,
Region 1X, The Respondent is Nevada Power Company, las Vesas,
Nevada. U

1I

Resgondent admits the jurisdictional allegations of tha

Complain: and Nocige of Opportunity for Hearing.
ff IIL

Respondeh: neither admits nor denies the specific faczual
allegations contained in the Complaint and Notice of Cpperzunity
for Hearing,

v

1. This ccrmpromise is in pavt in recognicion that Respendan:
has deviged and.implemen:ed 3 plan for the cleanup of spills and
other uncontrolled discharges of PC3s (PCB spill plan). The PI5
spill-plan is contained 1n-Responden:'s appropriate operatiza

manuals, crders, or ocher proccdures.

-~ ABODRA9
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2, In addition to the requirements of 40 C.F.R. Part 781, che
PC3 spill plan shall, by Ccruober 1, 1580, contaia provisicnas
which previde for the following: .

2. The cleanup of spills and othe¥ unconcrollesd ciscrzr-es

Respondent's knowledge of the spill or discharge.
—-_— ) .
b. rérer the cleanuo of a spill or other uncontrolle
discharge of PC3s, samples shall be collecgted and analyzed t
ensure that the spill or dischacge was cleaned up to less then

S0 pem PC2s.

c. for a spill or other uncontrolled dischazge of PLss

onto progercty not owned or operated by Respondent, the cwn2r cr -
ogperator shall be nocified immediately upon Respondent's lezrning
of the spill or discharge, The owner or operatar shall %=
infofmeé of the health effects of exposure tD PC3s, Respondent's
PC3 spill plan, and that no cleanup should be undertaken by the
owner or operator., ’

V')

Respondent waives the right to a hearing on any issce

7
contained in this Consent Agreement and Order,
forct

- vI
nespondeﬁ: consents to the issuance of this Consent
Agreement: and Qrder,

NEVADA FOWER COMPANY

Loz 2c /114 7‘@ Z@

Date ! Respondent, Vice President and Chief Ccounsal

Oet 8, /982 a.%/_@/ﬂ_ﬁ@u
Date o7 yoe/ 8. Eller

Direcraor
. Enforcement Division

ANONR40
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It is teredy ordered that Respondent shall, within sixey

(60) éays of receipt of this Consent Agreement and Order, fa:

e
(43
(%4

cashier's cr certified check, payable to " the United States of
America, & civil pepalty in the amount of one thousand two
hundred fifty c’ollir_'s {§1,250.00). This order shall beczcme

———

effective irmmedjately.

W 0 ~1 3 N b WY

’ Io!tolse APy ‘E Crimdiaaibs

- . - Shetla M. Prindiville
Acting Regional Administraser

-
o
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é. Section A THE VALLEY TIMES Tuesday, November 4, 1980 .

. SF Blaze Forces Escape

L A

Of Dangerous Chemical

: LTI, R M TR
’—SAN F'RANCISCO (AP} - .substance amed in electrical whose. gaskets opened in the
Firemen hacked away et e cqur.ment =which - has -been  fire, —
fog-wrapped city pier Mondsy linkei to etﬁeer Viporized i
» Miporized in
(to resch o fquralarm Blaze 4 00, Yeat fand officials
-+ that guited a.pawer; station were concerned firefighters

- and trigges ““_ secage of ‘might have mhaled the fumes.
small ameunts-of. & dmgemus

~ chemical. - - -»e. ~ The chemlcal was contained
Olficials ~ssid PCB. 4 inside electrical transformers,

AN003E2




N EVADA POWER COMPANY

December 1,. 1980

= DEFENDANT'S
; EXHIBIT

{4
T0: Keith Grant _ ‘A‘u‘—‘, p
: g ll-23a 8l
FROM: Donald Fabbi 2.7 .

SUBJECT: System-Wide PCB Transformers/Testing and Reclamation

Sunohio has announced the first commercial portable PCB destruct1on pro-
cess for transformer and capacitor fluids.

This new process, called "PCBX", could represent a significant break-
through in our PCB disposal problem. The process is basically a chemical
disposal method that breaks apart the very stable PCB molecule and rear-
.ranges it to form other chemical compounds reported to be harmless and
environmentally safe.

This process could have 1mportant advantages over our present inerting
(RTE, R-Temp) process. It is a totally enclosed process that filters and
restores the oil for reuse, free from PCB's.

Perhaps the most important feature is, this method does not requ1re trans-
portation, storage, disposal, or further handling of PCB's.

The process is portable and self-contained on a tractor-trailer that can
be moved to the transformer containing PCB fluids.

In my view, we should seriously consider this process as a better alter-
native to the present RTE, R-Temp inerting. In addition, we should delay
any further inerting of the transformers on our system (such as at the
Hilton and Horseshoe vaults) unless we are presented with an unusual pro-
blem such as a “leaker" {Clark Station, Unit #2). Labor, repldcement oil,
and disposal costs of the PCB oil from the present R-Temp arrangement is
significant. Another consideration is, even though our employees work in
a controlled safe environment while replacing the PCB o0il with the R-Temp
fluid, they share a real anxiety about an accidental release or possible
health exposure.

Presently, we are faced with the ultimate disposal of 14,807 gallens of
PCB liquid 1n transformers located in our customer vaults and at our power
plant locations. Currently we are faced with an enormous problem of pro-
per disposal in order to comply with the regulations currently in effect.

I believe the Sunchio process is a better alternative and we should study
it, pending their imminent EPA approval.

DF/re | AN0034ES

Enclosures

cc: J. McCarthy 12407
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November 24, 1980

Mr. Donald G. Fabbi

Safety Director

Navada Power Company

Fourth Street & Stewart Ave.
P.0. Box 230

Las Vegas, Nevada 89151

Dear Sir:

At your request we are forwarding & copy of our
recent Press Release on PCBX.

We are excited about this new process, however,
are faced with the reality of waiting for EPA
approval before it becomes commercially viable.
In this regard, we are practicing patience.
We also want you to know that Sunohio provides
comprehensive field services for high voltage
substations. We specialize in the following
areas:

TRANSFORMER OIL/PCB TESTING AND RECLAMATION

PC8 PROCESSING AND DISPOSAL

TRANSFORMER ELECTRICAL TESTING

SWITCHGEAR TESTING AND CALIBRATION

SUBSTATION REPAIRS AND MAINTENANCE
0f special interest is our capability in repairing
PCB transformers so that leaks are corrected and
prevented from contaminating the environment.

We thank you for your interest in Sunohio and look
forward to communicating with you in the future.

Very truly yours,

SUNGQHIQ /n
] //". . I‘ . '..- - - - o
17 \‘;féya:;a2u2257xvé/~,
T. F. Savastano o
General Manager ) N AR
TFS/cg

e AONORA4
Encl. _ .. _ N . _ o
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NEWS RELEASE

SUNORIO

1700 CATEWAY BLVD S.E./JCANTON, OHIO 44707

PCBZS A SEAVICE MARK OF sur-q-:{o
FOR RELEASE: . FOR FURTHER INFORMATION:

Thursday, September 11, 1980 Dave Gibson
216/453-4785

SIGNIFICANCE:
PCBX*~-FIRST COMMERCIAL PCB DESTRUCTION
PROCESS READY FOR EPA OPERATING APPROVAL--
1S SAID TO BE LESS COMPLEX, FASTER AND
MORE DESIRABLE THAN OTHER PROCESSES. EPA
TO WITNESS DEMONSTRATION OCTOBER 2, 1980.

SUNQHIO ANNOUNCES PCBX

CANTON, OHIO--A ready-to-go portable process to destroy highly
toxic PCBs (polychlorinated biphenyls) contained in electricel

transformer and capacitor fluids has been announced by Sunohio,
Canton, Ohio. Announcement was made by Norman E. Jackson,

Sunghio's Chairmqn.

s "The first commercial-scale RCBX unit has now been completed
and tested. This is the prototype for a proposed fleet of
similar vehicles to clean up PCBs nationwide. It will be used
Thursday, October 2_for a field demonstration at Massillon,
Ohio. This demonstration will be witnessed by a team of some
18 €PA (Envircnmental Protection Agency) officials. In addition
to headquarters representatives, EPA personnel wiil be present

from each of the ten regional EPA offices,” Jackson said.

hooT240

. *PCBX is a sérvice mark of Sunohio.
Continued on Page 2. SRR TE M fo
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Similar presentations of the apparatus at work in actual field
application will be given in subsequent weeks for the mediz

and industrial representatives.

The new process, called "PCBX," has previously been fully
disclosed to the EPA in Washington, D.C. On June 5, 1980, a

team of seven representatives of Sunohio presented the new

process in full detail to 14 EPA offic{a]s. as well as to
Congressional representation. Aﬁ a result of this presentation,
Steven D. Jellinek, Assistant Administrator of EPA, expressed

the belief that the PCBX process represented a potentially
significant breakthrough to the vexing PCB-disposal problem.

He requested a full field demonstration by Sunohio and appointed
an EPA task force, headed by William Gunter, to expedite evaluation

and approval.

While the EPA has been asked to treat as confidential certain
proprietary aspects of the process, PCBX ii basically a chemical
disposal method that breaks apart the very stable and toxic

PCB molecule, rearranging it to form other chemical compounds

that are either known or believed to be harmless and environ-
mentally safe. According to Jackson, the PCBX process has
important advantages over other known alternate methods of
disposal. "Compared to incineration, PCBX is safer environmentally,

since it is performed in a totally enclosed liquid system at

Continued on Page 3.

No124i
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very low temperature and pressure., Also, valuable transformer
0ils, contaminzted with PCBs, are not burned up and wasted,
but rather are cleaned up and restored to new condition for

reuse, comp]eteiy free of PCBs.

"Compared to another recently announced chemical method, PCBX

is less complex, works faster and more completely, and will

be more practical, convenient and economical in actual anplications.
PCB chemistry was disclosed by the Japanese in a technical joﬁrna]
in 1978, but we rejected this approach as being too complex

for practical and economic application,” Jackson said.

Perhaps.the most impontant feature of the new technique is that

it is the only method that does not require transpartation or
further unnecessary handling of dangerous PCBs. The entire

process from the start was designed to be portable. It is fully
self-contained and mounted on a standard 40-foot tractor-trailer
that can be moved directly to contaminated transformers, capacitors,

PCB storage areas, or anywhere PCBs are already located.

The process can handle both highly concentrated as well as very
 dilute amounts of PCBs. Tests of the concentration of PCBs
in processed fluids are done by sensitive gas .chromatography

scans and show that there are very low to no detectable PCBs

Continued on Page 4.

No12471
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vihatsoever in fluids treeated by the PCBX process. These results
have been repeaied on all kinds of PCB-contaminated oils as

typically encoqpter;d in the field.

Jackson further stated that Sunohio's policy has been to withhold
public announcement until EPA approval seemed imminent. "No

real purpose would be served by announcing a so];tion to an
important problem if we couldn't offer it to our customers for
awhile. It js timely to announce our discovery and accomplishments
at this time, not only because o;her process annouﬁcements have
Been made recently, but also because our demonstration for EPA

is now imminent and, hopéfully, their approval will be forthcoming

in the .very near future.”

~Sunohio serves the industrial and utility industries by performing

specialized maintenance and repairs on electrical substations

and reclaiming electrical fluids on site for reuse. Sunohio

is a partnership jointly owned by subsidiaries of Ohio Transformer

Corporation, Louisville, Ohio, and Sun Company; Radnor,

Pennsylvania. The PCBX process was researched by Dr. Oscar L.
Norman of Sun, developed to a fully portable, commercial-scale

operation by Ohio Transformer under the direction of Mr. Qtis D.

Jordan, and will be operated and lic¢ensed commércia11y by

Sunohio.

-000-
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THANEEFORMER OIL/PCB TESTING & RECLAMATION
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Using efficient and modern equipment, SUNOHRIO
will completely reclaim your deteriorated transformer
oil with no loss in time or production. Generator
equipped mobile reclaimers are connected to the top
and boltom valves of Ihe transformer with hoses. The
oil is healed to 180°F and pumped through a bed of
Fuller's Earth which removes harmful contaminants.
and clarifies the color. The oil is then processed
through vacuum chambers where moisture and gases
are removed. Clean. dry oil is then returned to the
transformer where {due to the circulation and solvent
action of the heated oil) residue is removed from the
windings. core. and sides of the transformer tank.

7" TRANSFORMER
Y |~ INSTALLATION

« CONNECTIONS

Primary and Secondary
* ACCEPTANCE TESTING
¢ VACUUM FILLING
For modern high voltage transiorm-
ers. a high vacuum is applied to the
tank prior 1o oil filling. The trans-
former is then filled with heated de-
hydrated oil while the high vacuum is
maintained. This assures dry oil with
the highest possible dielectric value
and maximum penetration into the
transformer’s solid insulation.

SUNOHIO it ten himciars wall ¢oime 1,
your plant and draw sampley from your
oil or PCR filled elecirical equipment with
POWER ON The o llwing ¢comprehen-
sive A 5 T M screen tests for ranslormer
fluds are then perlormed in our labora-
tory,

1 « AS.T.M. D1500-Color This is a
test in which a sample amount of ol is
compared to a graduated color standard,
thereby enabling cur technician to classify
the sample under a sitandard A S T.M.
color.

2. A.S.T.M. D1524 Visual-Sludge
This is a visual rest to determine the pres.
ence of carbon, free water, insulating
malterial, or insoluable sludges caused by
deterioration of oil or PCB fluid.

3. A.5.T.M. DB77 — Dielectric
Voltage Breakdown This test is per-
lormed 1o determine the electrical insulat.
ing “strength” of oil or PCB fluid.

4. A.S.T.M. D1534 - Neutraliza-
tion Number {Acid) This test deter-
mings the neutralization number or acid
content in transformer oil or PCB {luid

5. A.S.T.M. D971 - Interfacial
Tension (IF T) testing performed 1o
determine the amount of polar and non-
polar compnaunds i transformer ol

6 «A.S.T.M. DI298B - Specilic
Gravity = D1810 for PCB fuids This
test 1s uselul 10 the held rechnicians lor
determinim g the we.sht of odd or PCB (luid
to accuraten curraule the neutral num.
berin e KOH g 11 hac no direct indica-
tiun o the guaite of il or PCB flud. bt
is useful for -dentiuing PCB's and wil con-
tammaivd with PCB's.

No12413
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TRANSFORMER OIL — COLOR COMPARISON CHA;:

UNACCLPTABLE CONDITION — CALL SUNOHIO

ACCLEPIALLTI CONDITION
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PCO_TRAISTORMLR IHVERTORY - CUSTOMCR VAULTS

Talal 1bs, of

Totasl Xilograms

Company PCB Fluid ot PCB luid at ai
) Transformer Transformer Size Gallons of Location Location Vault Cuntains
Locatiun Manufac lurer Number KVA PCO Fluid MApproximately Approximately Surip Punp Floor Brain Metal Tray
lour Queens Hotel Peansylvania Aroclor 243080 11082 X
. 5700 500 BRIV
5701 500 711 g bl
5702 500 711 s~
Itilton llote) Hestinghouse Inerteen 14059 6390 X & ::
MHain Tronsformer Vault F476 2500 615 &~
. Fa77 2500 615 - -
MeCarran Field McGraw Edisun Elemex 14059 6390 X
Underyround Vault H327 2500 1
Hize 2500 618
Horseshoe Club Hestinghouse Inerteen 13545 6157 b9
Underyround Vault 8094 813 39 ‘
8095 833 395 »
8096 833 395
Spare Transformer Westinghouse Inerteen 4515 2052 N/A N/A N/A
at Pole Yard 7938 83 39
Spare Transformer Bear State Araclor 2709 1231 N/A N/A /A
at Pole Yard 6618 500 3
Boulevard Mall *(1) Westinghouse Inerteen 9716 4416 X
Underground Vault L666 2000 425
EGO7 2000 425
tYestern liotel Hestinghouse Tnerteen 4058 1844 X
‘ G600 750 T355
ltlorth Las Vegas Allis Chalmers 'nlorextol 8127 3694 X
City Hall £317 167
E318 167 237
£E319 167 237
8126 95168 41256
*(1) Replaced PCB Fluid Total Gal. TotaTl Tbs. Total kq.

Hovember 5, 1980
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' ' 11-20-80
PCO_TRARSFORMCR [NVENIORY - GCHCRATING STATIONS
Sunitise Station Westinghouse SURTAL # <o Inertee ¢
uiul L. Veyas Valley 4,160 v 1376501 1500 __'!._:J','l“iv't_"' ool 3091 N/A
Llark Station General Electric Pyranul 4458 2208 Not i
Cor. L[merald & Unit 4,160 v 0173841 1000 "YT1"2’5“_ lml?\;d::te
Stephanie St. 2l Area bl
Clark Station [ General Clectric Pyranal 13527 6172 Not in ;:(
Cor. Cmersald & Unit 4,160 v 500157 3750 1es Imnediate —
Stephanie St. 42 Area
==
Clark Statian Allis Chalmers Chlorextol 5224 2374 Not in
Cur. Ewerald & Unit 4, 160 V 3298203 1500 | — 457 Immediate
Stephanie St. 3] ¢ Area
Clark Station General Electric Pyranol 5944 2702 Kot in
Cor. CLimerald & Unit 4,160 v C501946 1500 520 immed{ate
Stephenie St. #2 Area S}
Reid Gardner Westinghouse Inerteen 3840 1746 Hot in E~
toapa, Nevada 4,160 v 7023522 1000 k] Inmediate [
Aux. Floor Unit #1 Area %
Reid Gardner General Electric pyranal a2 175 Not fn ,
Hoapa, Nevada 4,160 v F959057A 1000 e Immediate —C
Aux. Floor Unit #2 Area
Reid Gardner Hestinghouse Inerteen 6607 3003 Not in
Hoapa, flevada 4,160 V PBV721302 1000 Immed|ate
aux. Floor Unit #3 Area
leid Gardner, Westinghouse Inerteen 2972 1351
Loal Yard 4,160 V PBV721401 750 260
Conlrol Room -
feid Gardner Westinghouse Inerteen 2743 1247
Caal Yard 4,160 ¥ 70233844 750 240
Cantrygl fRoom
4929 56338 25609
Total Gal. Total Tbs. TotaT ky.




PLB TRANSFORNER HIVI'.HI'UI{Y - GENERATING STATIOMNS

11-20-4u

reid Gardner Statiun General Electric Pyranol 4001 1818 ot in
Hoapa, flevada 13.8 RV F260506 85 50 tamedjate
Unit 21 - Mestside Area
Heid Cardner Station ITE Corporation Jggs 1772 Not in
floapa, HNevada 21503n0] 1000 Jal lomediate o
Unit =2 - Westside . Area «—
b
Reid Gardner Station ITE Corporation 3898 1772 Hot in N
Ioapa, Hevada 21503801 1000 341 Immediate ¥
Unit #2 - Westeide . Area =
Keid Gardner Station | Hestinghouse Incrteen 2915 1325 Not in
iloapa, Hevada 4,160 v PBY721501 1000 lnediate
Unit =] - Hestside Area
Reid Gardner Station Westinghouse Inerteen 3028 1377 Not in
tloapa, Mevada 4,160 V PBY721601 7520 265 jmmediate
Ash Pump HouSe Area
Sman]
1552 17741 8064 - L.
Total Gal. Total Tbs. Total kg. .
HOTE: Figures Based on 11.43 ths/gal. and rounded CZ';
off to nearest whole 1b. 14807 169247 76929 s
Grand fotal Grand Total Grand Total il
Gallons PCB 1hs PCB Fluid kgs PCB Fluid
Fluid in all in all in all
Trans formers Trans formers Transformers

NEVADA
POWER
COMPANY

't



NEVADA POWER COMPANY : DA
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December 9, 1980
Notice of Results: PCB Personnel Sampling

Employee: Luis Pineiro Survey # 034

Sample Date: 11-03-80 & 11-04-80 pate of Results: 11-26-80

Attached is a copy of your results on personnel sampling for occupation-

al exposure to polychlorinated biphenyls, which was conducted on the above
date. )

This letter notifies you that your results reveal an exposure of less
than aliowable limits. Current 1imit for exposure to this chemical rests
at .5 mg per cubic meter for eight hours. Since your exposure is within
the allowable limits, you'should'not be unnecessarily concerned.

Nevada Powe —Company is interested in your good health; therefore, be
sure you use all protective equipment provided and follei. the established
safety procedures.

If you should have any questions concerning this letter, please contact
your supervisor or the Safety Department.

Sincerely,

NEVADA POWER COMPANY

JS>¢--uﬂSl ;L-Jljawf

Donald G. Fabbi
Safety Director

DGF/re
Enclosure _
cc: Employees personnel file Annnﬁm

Supervisor
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" CUSKNTIET SETVIES, Inc.
3333 Caittornia Street
San Francinco, Caliornia 84119
Telephone (418) 9293352

LABORATORY RESULTS — GAS CHROMATOGRAPHY

-

T0: mnx REDDAVAY ' JOBNO:

=50
PURCHASE OHDEH(COHTRACT) NO: DATE RECEIVED: |, |, nq
ACCOUNT: tEvADA FPIMIR CO, DATE REPORTED: j. 1c. 4o
LOCATION: LAS VIGAS, Y WLVEY 034

ASSAY: FLOUSIL TUES, PCR'S

AR CONCENTRATION

LAB. SAMPLE VOLUME SAMPLING) BACK-UP | 1QTA)
NO. NO. COMPGUND SAMPLEq SECTION |SECTION NOTES:

i 1GEY |tz | iasd

1ers MR | ey PRMX

12333 118987 | Pco 71t o feniout] 9.

12336 11483488 pee [H,52 [ 0004 [ <o 2 9,908

IO S AL S ASLEACL ) BN PICL

12337 115039 | vem 77,50 | 2,60¢ 1 <D,001] 0, 06

12338 1149090 | rem 15,42 K0.901 <o, en1 40,90

-1 12379 11h091 | pee 10,56 | 9,039 <ot o350
12349 118092 Cr o _15.04 K_H:ZI.L‘_(_-'I:Q'ZI_ <.l | Luis Pineiro

12341 034 - PCR - ka0 | - [en.001

T
.
<7 ’

tam
()
»4
12
<>
\‘*v
$\\;_-a(i

r— et —— B T e i et |

- L T PN RPCHN—
~ L. .
. SAMPLES HAVE BEEN CORRECTED FOR BLANK RESULTS, e '.' v

AOGNNS3RS

670000-4-78
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Risf{s of dumping
learned too late

By Tom Tiede
SMITHFIELD, N.C. (NEA) = The
whole sad thing began for Vicky Jor-

dan in the summer of 1978, She was a
newly wed housewife then, and well
along i her first pregnancy. She was
healthy, happy and excited with her
prospects, and the pediatrician was
confident that everything was pro-
gressing normally.

Then a guiet disaster struck,
Three truckdrivers who were haul-

ing polychlorinated biphenyls to a
waste facility in Pennsylvania decid-
ed to ‘dump them instead in North
Carolina. PCB’s are used to fashion
electric components, but are also
known to be carcinogenic; the drivers

spilled 30,000 gallons of the poison
over-200 miles of roads.

Ope of the roads, state highway
210,funs in front of Jordan’s Smith-

‘field-kome. At the time the PCB's
weredumped she was in the habit of
walkidg along the road for daily exer-

. cise. She continued to do this for
thieé ‘wecks afler. the spilling. until

thorities tald her of the risks.

_ By then, she says now, it was too
late.- A short while later Jordan gave
birlinto a son who was three months
prefnature. She remembers that the
baby cried a little, and breathed for a
while,but that was all it knew of life;
st Sa'ys it just wasn't strong enough,
afd died in a few minutes.

Jordan and her hushand, an Air
Force mechanie, were naturally dev-
astared. They were also puzzled.
‘L hetd® wis oo histony o bath pohe
tane tnenther of their famlies, and
until e PURS were humped the
!u-_v;;n:'uu‘_\' was quite routine. <Theys
doeidéd then that the chemicals were
ressperisibile, ;

Vot having mide the connecyion,
tere was nothing they could do
alout it The pedimrician apreed that
PERE could have been involved, bn
government health ofleers refused ta
contivm it Jordan says the govern-
i wis, of very little helpe “T'he
onjly*thing they sajd was 1o wash all
my végetables”

Mehntime the road menace contin-
agd. Wate authoritics promised to dig
Uie containation up, if necessary, to
ptutéet the well-being  of affeeted
peopdt, but the carly rhetoric suon
foldal into legal and financial come-
plgxizi(-s. Iventually it became clear
(it o one yeatly knew what to do
aljoui-the PCH's.

safnéspeople who lived along the

pv{is(i)’lm}_’ yoads talked briefly about,
muvpdg. Butsthal yeaction was con-

sidered o be impractical. Jordan
says“he property values had fallen,
fo ome thing, at a time when mort-
].'.f!‘;:t--:'inlcl‘t'sl rates were high, thus
mustheople found they were more or

less stuck in place:

Jordan savs the seeond loas was
even worse than the firs, She sl
keeps the baby's picture in a lockel
around her neck. 1 think s fike
murder,” she says, “Thoxe men whe
rlmnpv(l’ the chemicals knew they
were doing wrong., 1s like they just
took a gun or a knife and did what
they did.”

The men who dumped the PCR's
are Robert Buns and two sous, They
told a North Carolina jury last year
thit they could nm take the chemi
cals 10 & safe storage because they
ran out of (ransportation comainers.
T'hey pléaded guity, lut have not
hlcei}puﬁislwd; thére has béen a de-
lay in.sentenging. ‘

*"',""E‘ e L

', ~Fhiere has also heen further delay
M the, disposal of the toxins, The
state hs spread charcoal over” the
containinated yoads, but a permanent
gleanup scents powhere in sight: Sev-

‘ .gral suits have been fileciin. the mat-
A Yel? the J'Cl¥'s winain -eéxactly,

\'\'-luj.‘@}l}gy wgr":’;-dmmicd more than
tyo Qeaitmgo. ¥, . - M ot

Nl SRR

T TR Srtve S et 2
= TAx.fo ‘,_V\ck:{-_\io_;ﬂan, she is.preg- i

nant again, seven months, and is a
patient. at Duke University’'s high

tisk elinic. She says she is nervous

and worried, but wants a child very -
much, R '

So, angry but porwerless, the Jor-

" dans decided to try
She Lecarhe pregna

for another baby.
nt for the second

time.fiy October of that year, and she

“watched What.she ate, she i

ution. She

her viaits to the pediatrician, and she

tried to stay away
way 210, > a,

from ‘state_high-
._‘?"- e T -

She couldn't avoid the road alto-
gether, however. In dry weather its
dust would rise and roll over her
property, and during rains there were

runoffs into the yard. Each time an

"‘\ : automobile crept into the. Jordan’s
driveway, in fact, it may have

biphenyls along.

dragged some of the pol_vchlorinat.ed

ncreasedl‘f

In May of 1979 Jordan gave birth

- again. This time the baby was two

months early, and was burdened with
physical defects. It had congenital
heart disease (two valves instead of
four), and a bilateral cleft (no upper
lip, or palate). The baby also had a
detached esophagus, and a collapsed
diaphragm. ' vie i

_ ~""The child lived for eight month

he Jordans named her Patricia
Dale. Surgery was performed to cors
rect.some of the abnormalitics, and
hope was kindled for a brief time, but
in the end it was not enough. The
tiny girl went into a coma in her crib, -
and -died ‘in “the hospital (of heart

o ATIMNAGE

N 03172
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Beating

s Goal

By MARY YUANNING
SUN Suaff Woter
te) 1981 las Vegas $UN

Trucks from several Weslern states
will drop loads of toxic PCB at the
Beatty hazardous waste dump Thursday
ind Friday in an effort to beat a March
| fedenal deadline bemmng bxrial of the
bqud chemucal. --

The Bearry dultp sze. 90 miles
northwest of Las Vegzas. is the only
fachity :n the Southwes: Lrernsed to
kancle the suspected a~znogenic sub-
stance, Environmental Protecuon
Agency officials say. The dump s oper-
ated by USEcology of Lowsville, Ky A
company ‘pokesman saxd 30 shipments
Wwitng about 200.000 galloes are ex-
pected 1n the pext two davs,

See Related

... .Story, Page 15 . .

Byt new federal reguiatons effec.
tive March 1 tequure bywd FCB 0 be
transported to 3 newly approved an-
cinerator i Arkansas lor surung.

~a lot of peofie L e Tamuming
into Beatty to dump PC3 = th? next
few davs.” said Jerry Gaviz. 22 2gency
envirnnrasntal saerst 11 San Francs-
co and a2 PCB expert

Gavin said many Wastern utility
companies are sending PCB-iilled ca-
pacttors to Beatty to avaid tugh ship-
DINE CUSU 2 Arransas Aftef March L,
only sobids such a8 centarurated sod of
rags wed to Mop up 3 sSerucal spll
wil] be accepted at lanafils

Capacitors are used w Lnsulrte trans-
formers on top o1 puwes pries Ligud
PCB toiarates temperatuses exceeding
1.000 degrews Cenugride “efore bum-

ing. maeng 1 an excelent inswlar

s = mew i ters Geim g ttem Y
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Firm Beating Deadline

2

Toxic Waste Dﬁe Here

iContinued From Page D ufactured chemical that
The Beatty dumpstle re- doesn’t braak down when re

cerved 471,496 qallens of PCB  leased in the environment,

w1973, 534,736 gallons in Gavin said.

1980 and £9,859 galloas in “There's no way Lo flush

January 1981, according 90y {rym the human body.

; Tom Gerds, director of pub- unce it's stored 1n {2t tissue.”

: ¢eontainers — such a8 capaci-

be affany for USEcology  (ivin sad. ' When it's re

“Under lederal regu- logsed in the {oca chan, it's
Latons, the hqud in sealed there forever.” -

PCB 1s used as a3 coolant
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