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PCBs: POLLUTION,
POLITICS AND
PREVENTION

by Steven Jellinek

Polychlonnaied biphenyls (PCBs) are
the only chemucal substances whose
manufacture and digtnbution in com-
merce 15 specifically banned by an act of
Congress When Congress passed the
Toxic Substances Control Act (TSCA) in
1976 to bnng il exisung and new in-
dustnial chemicals under a regulatory
umbrella, it included several special pro-
visions which focused on PCBs. Sechoa
6(e) not only prolubued the making and
selling of PCB's after July 1, 1979, but it
also limited the continued use of existing
PCBs 10 those which are conuuned 1
towlly enclosed machinery Opportunity
way provided for imned excepdons w0
the manufacture and use bans, bt Com-
gress’ intent 1o end or phase out the bulk
of PCB manufacture and usc was clear.
In addition. section 6(e) direcwed EPA to
stnctly regulate the marking, siorage,
and disposal ot PCBa. In the past seven
years, EPA has 1ssued 3 senes of reguls-
nons 10 accomplish thess Congressional
direclives
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HISTORY, USES

The PCB story began i the late 1920's
when the Swann Chemical Company
(lmter scquired by Monsanto Company)
developed a famuly of partally or wheolly
chionnated isomers of bipbenyl (see
figure 1). These matenals had some re-
markable properties. They were rela-
tively insoluble 1n water, they were able
10 withstand high temperatures with.
out degradauon, and they would nos
conduct electnaity In short, they were
exiremely stable compounds and the
potential ndusinal bepefits of these
materals—parucularly as flame relard-
ants in the eleciric power indusiry—
5000 became apparent

Large electnc transformers, for example,
use dielectnic fluids as insuisting mate-
nals Before the 1930 s, these dielectnc

PCB MOLECULE

flurds—usually petroleum based—

posed a fire or explosion threat f the ¥

transformer overheated, PCBs not only
svoided thus probiem, but were consider-
ably befter a3 insuistors than previously

used matenais  PCB3 were also found to-

be an wdeal maenal for insulauon 10
electnc capacitors (before manufacture
was discontinued transformers and
capactiors accounted for 63 percent of 4l
PCBs made in the Unned Sutes)
Other uses were discovered Heat ex
changers and simlar hedt rransfer svs
tems coulid benefit from the unique
properties of PCBs, as could hyarauhic
systems (n which therc was 2 nik of
Autds igntung  Finattv, PCBs found their
way nto pants, adhesives plasticizess
paper coatings. mk and carbonies,
<Opy paper
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Ironicaily, it was precisely the bepeficial
properties that made PCBs such umaquely
desirable industrial producis which
caused thewr withdrawal from the mar-
ketpiace PCBs are extremely persistent
organtc chemicals, and degrade very
siowly mn the environment Their cherm-
cal structure s similar to that of DDT,
they are insoluble i water bul soluble
in fat, and thus can be absorbed by hu-
man (Lsaue

Because of thetr widespread use they are
distnbuted throughout the enviconment.
PCB residues have been found in fish or
wildlife ail around the worid. The first
repon of possible environmental prob.
jems with PCBs was published 1 2
Bntish scienufic journal n 1966 by o
Swedish scientist who discovered that
PCBs were bioaccumuisung 1 fish and
other wiidlife in Scandinavian countnes.
Two years iater. PCBs made headlines in
the popular media for the first ume when
2 number of residents of Yusho, Japan
became senously ull after estung nee ol
contaminated with high concentrations
of PCBs Soon after sampling, and as
monitoning began 10 expand and inen-
sify, PCBs were discovered 1n oysters
and other shelifish in Flonda, wn Great
Lakes fish, and trroughow the United
Swaates in human fat tissus By 1970, sci-
entists 10 the United States were report-
ing that PCBs seemned ubiquitous 1n the
environment in very small quantities,
and 1hat they were accumulaung in the
food chain

PHASE-OUT AND BAN
The firsi response of the PCB producing
industry 10 the disclosures of envuron-
mental accumulation was to elrminawe
voluntaniy mn 1970 major dispersive uses
such as 1n 1nks and paints The following
year, PCB use was ended in plastcizers,
hydravlic fluids, and simuar “parially
closed * systems In 1971, the Food and
Drug Administration acted (o prevent the

2

accrdental contaminatiorr of food by

PCBs used in heat ransfer applications

and to prombit the use of fibers contamn-

ing PCBs 1n food packaging However,
immediate removai of PCBs from

"ciosed” electncal syswems—opnnci-

pally transformers and capacitors—in

the absence of avalable altemauve ma-
tenals or machinery, would have meam

a near total shutdown of the electnic power

generaung indusay n the Unuted States

In the fall of 1971. the Federal Govern-

ment established an Interdeparumental

Task Force on PCBs, chaired by the

Counct! on Environmental Quality and

the Office of Science and Technoiogy.

The Task Force report of May, 1972 con-

cluded. among other things tha

o PCBs have been used 30 widely over
such & long period ihat they are
ubiguitous.

s PCBs should be restncted to essential
ot nonreplaceable uses which involve
rminimal direct human exposure. since
they can have adverse effects on
human health,

o The major gop (0 the regulatory sys-
iem to deai with PCBs is broad Fed-
eral authonty-as would be provided
by the (then) propased Toxic Sub-
stances Control Act—10 restnct use or
distribution of the cherucal, to control
imports, and to collect information,

® The use of PCBs should not be banned
entirely as thess matenals are neces-
sary 1n the near future for transformers
and capactiors.

While TSCA was pending cnaciment, an

agreement was worked out between PCB

manufacturers and users and the Enwi-
ronmental Prolection Agency to conttnue
the use of PCBs in closed sysiems until
slternative matenais were developed. at
wiuch ume PCBs would begin to be
phased out  Subsequently. on October 3i,

1977. Monsanto Company—the oniy

remumng U S producer—shut down ail

its PCB production facilities, a year and a

haif before the Congressional ban on

manufactunng was to go into effect

REGULATORY RECHHREMENTS
With s0 much of the dispersive and re-
lated uses of PCB« ended, and weth man-
ufactuning no longer underway, EPA's
TSCA regulation focused on the PCBs
that were sull being used, pnmanly
vanous electncal devices, and on the
disposal of PCBs that had been, and
would continue 1o be. taken out of ser-
vice In two major regulatons i 1978
and {979, EPA impiemented the Con-
gressional directives contuned in Sec-

tion 6(e) of TSCA* These reguiations are .
found 1 Title 40, Part 761 of the Code of
Federal Regulations (CFR)
Subpant A of Pant 761 specifies who the
reguiaiions appiy lo, Jelfines the vdanous
terms used 1n the reguiations, and gives
additonal references Subpart B states
specific pracuices thai are auihonzed or
protubited Subpart C defines and .itus-
trates how PCB containers, anicles cic
must be marked Subpart D siaies
specific requurements for disposal sior
age, incmerstion, landhiiing, and de
contamunatson of PCB contuners The
final section, Subpart [ (there are no
Subparts E through [). prescnbes what
records must be kept and what monutor-
Ing scuivilies must be conducied A
summary of the major provisions of the
reguistions follows
® PCBs cannot be manufaciured pro-
cessed, or distnbuted in conimerce
uniess specifically exempted by EPA
e PCBs may only be used in 4 totallv
enclosed manner, defined a8 a manner
that results in no exposure of humans
or the enveironment 1o PCBs (Several
non-totally enciosed uses were au-
thonzed emporanty, under sinnyent

L Sy >

¢ All riems contaming 50 ppm PCBs or
greater must be specially [abeied and
siored Swrage facililies or methods
must be capable of preventing any re-
lease 10 the environment should PCBs
leak from contuners or aricles Fur-
thermore, PCBs that have been taken
out of service for disposal can only be
stored for one yeas

e All PCBs in concentrations greater
than 50 ppm and al! PCB-contwan-
ing Kemns must be disposed of In
incinerators, 1n chemical wasie
landfilla. in high efRciency bolers, or
by alternaive methods approved by
an EPA Regional Adminisuaior

® Ligud PCBs i conxentrations above
500 ppm and PCB capaciiors mus: be
disposed of i approved incineraiors
The EPA standards for PCB in-
cinerators are considerably more sinct
than for hazardous waste incineraiors
The {atter must meet a destruciion and
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By Robert C. Gregory
Yice President aad Technical Director
Rollins Environmental Services, inc.

This arncie Is a disnlianion of technical
papers presented recently 10 the Air Pol-
lunon Control Associanion and the {mer-
natonal Hazardous Waste Conference.

Incineration 15 generally accepied o be
ihe most efficient and environmentally
sound way to dispose of high concentrs-
tuons of polychlorinated biphenyla
(PCBs) This was recogmzed when the
Environmental Protection Agency (EPA)
1ssued 1ts PCB regulations, which call for
the incineration of maienaie or articles
that contain more than 500 parts per mu-
hon (ppm) of PCBa. Smce the megule-
tons were onginally written, several
mobile and 1a siesr treatment sysiems
have been permited 1o dettroy or ireat
PCBs up to the several thousand ppm
level, bui incineration—which can
handle even pure PCBy——still remains
the most widely used method of
ehmnaung high concentrauons of PCBa
from the environment

Permitiing the first PCB incinerator 1n the
U'S was not an eaty sk, however, On
Apnl 5, 1978, Rollins made i3 onginal
application for approval 10 ncinerste
PCB compounds and wastes at 1ts Deer
Park, Texas. hazardous waste disposal
facility, operated by Rolhns Envuon.
menwl Services {TX) Inc. The applica.
tion required many months of techmical

4

reviews and permut apphicanon work [t
was not unttt March 4, 198), th EPA
granted Rollins approval 10 proceed with
PCB hiquid destruction, which began
eight days laer. and has conunued untl
the present.

In 1979, Rotlins submutted an application
for permussion to incinerate PCB con-
tamansted solids, principally capacitors
A et bum was finally conducied two
years later, and a solids permit was
granted to Rollins in January, 1983
Dunng this same ume pencd. ENSCO
Ine. waa granted permits 10 bumn Liquid
and solid PCBs at s faculity in El
Dorsdo, Arkansas,

The long iapses berween permut applica:
uons and permit approvals are evidence
of the enormous amount of work required
both by permuit applicants and by EPA.
A PCB incineration permut was virgin
regulstory and techrucal emitory, and
everyone concerned wanted o make
certun th the process was conductad
properly o ifsure maxumum environ-
mental protection,

Since Rollins was granted 1s PCB 1ncin-
eration permil, the company has de-
stroyed tens of milons of pounds of
these matenals. In both the inual test
bums and \n subsequent momtoning, &3

STACK

SCRUBBER
WATER

near towl destfuction as 15 possible has
been certified

Liquid PCBs usually require no pre-
treatment before incineration They typt
cally arnve at the plant 1n bulk, usually
vig truck, and are incinerated in the hquid
unit of the incinerator For PCB solids,
however, usually the entire device 1e g
1 capacitor) arnves at the plant intact and
these devices must be shredded before
they can be bumed

An amutomated system 1hat shreds
capacitors, separating liquids and soiids.
virtually elimnates human conlact wih
the devices whike they are being pro.
cessed. All matenals are weighed before
and after shredding to cerufy that aij
matenals are sccounted for Solids that
result from the shiedding process
are burned 1a the rowry kiln portion of
the incinersior

A computenzed recordkeeping sysiem
keeps track of all Roilins PCB acuvines
PCB bins. speciaily conswrucied 10 pro-
vide for wemporary storage of nonieaking
PCB arucles. are recorded when hey
leave the Rollirs facility and when thev
ArnVE st a customer’s locstion These
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bins—as well as any other PCBs or PCB
articles—are 1dentified and weighed
when they are received by Rollins

The computer also keeps rack of PCB
materials while they arc in siorage a
Roilins or clscwhere to make certain
thai mandatoery sturage limis are not
cxceeded As mentioned earher, 1he
shredding process 1 monuored, and
1his information akso 15 stored 10 the com-
puter When PCBs or PCB urticles are 1n
cineruted, the computer 15 again walching
and weighing, thus compicting a record
thiat provides custoiners and regulatory
agencies with absolute records regarding
receipt handhing, and destruction

The PCB incinerstion process sself i
probably the most highiy regutated in-
dustrial activity in the Umited States
sy with the exceplion of nuclear ac-
nvities  PCB incinerators must meet op-
eranng and performance critena that go
substantisily beyond requirements for
hazardous waste incinerators For
example, destruction efficiency must be
at least 99 9999 percent—the most stnn-
genu destruction efficiency required in the
world today

To nsure 1hat regulsiory requirements
are met, an independent engineering
company makes unannoumed, random
inspections of incinerator and relaled op-
erations several umes 3 momh Dunng
thes¢ inspections, 21 separsie conirol
parameters are checked, instrument cali-
bration 13 venfied. records are exam:
ned. and a vanety of other operations
are cerufied The engineeting company
makes ts reports directly 1o EPA
Dunng nspeciions, the awomalic shi-
down feature of the incinerator also 12
tested This sysiem immedately shuts
down the incinerador 1f any one of a van-
cty of purameters s vwolated, including
iemperature, emtssions, and others 1o
lentional upsets may be caused to lest the
shut-down controls.

In aii tests to date, o PCBs, other chion.
nated hydrocarbons. or EPA pnonty
pollutants have been found n the exhaust
gas Less than | ppm PCBs has been
found 1n the inctnerator ash, and less than
I 5 aucrograms per itter of PCBs have
been found in the unit's scrubber efMuent
Other tests have not been able to find
tetrachlorodibenzo-p-dtoxin or tetra-
chiorodibenzo-p-furan a1 detectable leve
eis 8t u resuit of the incineranon process
It would seem that al} of these controis
and precaulions would make i1 axomatic
that regulated. controlied disposal
factiities using proven technology to de-
stoy PCBs s preferabie 10 ijong-term

L)

storage at many different industnal joca-
tions, but this is not necessanly axiom-
alic with the public Despite the fact 1hw
the Roliins Deer Park incinerator 1 an
almos) muniscule facility in the midst of a
vast industnal complex, public opposi-

non io the burming of PCBs was imnally
sirong and hosnie

However, in the more fecent past, much
of this opposition has disappesred. and
when a heanng was held on the i1ssuance
of 1the PCB sohds permi in late 1982,
only a handful of persons attended

For over a decade ihe popuiar medea have
been applying adjectives suchas “deadly
ioxie™ and “carcinugenmic” to PCBs

With the possible exception of agent
orange and asbestos. PCBs are probably
the best known ‘poluical poliviant *
This popular atifude may never be com-
pletely overcome, bul the exceptionally
good record of PCB incinerstion n the
U'S 1o date seems 1o be helping

SHREDDER

\

SOLQ PCBe

1

LB

LIGND
CATCH TANK

PCB capacwor shreddmg syvem 13
dlm-um-!nwummdum

While tis anicle has necessanly con.
centrated on Roillins, the pnnciples «
includes can be appired to any weil
opersted PCB incinerstion facthly, and
may be usefui o those companes that
have PCBs which must be disposed of
Technical reports about the performance
of the Rotlins PCB incinerator are avati-
abie from the company

d and enciossd,
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CONTMN‘ERS
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remaval efficiency rating of 99 99
percent, incineraiors burming PCBs
must meet a destruction efficiency of
99 9999 percent

e | wquid PCBs I1n concenirations of
50 ta 500 ppm. and other PCB equip-
ment and conluiners, properly drained
may be disposed of 1n chemical
wdsie landfills

& Micral il from PCB contanunated
tramsformers and oher higuids on-
tnining PCBs 1n concentrations of
S0 500 ppm niay be disposed of in
high cfficienc y boilers

Although the PCB disposel regulations
were imnaily published in 1978, 1t was
not unti March, 1981 that the first com-
mercial IRcincrator was permitted by
EPA for PCB destruction This untt
wasv—and sull 1s=—operated by Rolims
Environmentai Services (TX) Inc near
Houston, Texas Shortly thereaflier,
another ncineraior. operated by
ENSCO., Inc . a1 E] Dorado, Arkansas,
was also perrnitted to bum PCBs These
wwa factties are sul) the only two large
commercial U § 1ncinerators licensed to
desiroy PCBs A mobyle ncinerator de-
veloped and butlt by EPA s undergoing
tesis and also may soon be permitted
Several compsmes have received per-
mnssion from EPA 1o incinerate PCBs
which are generated as unavoidable by-
producis of manufactunng processes, but
these factiiies are no1 permtted to burn
PCBs from other sources

A number of chemical reatment sys-
tems—many of them portable—have
been developed to transform PCBs into
nonhazardous chemical substances
Haowever, these are useful pnnianly for
materials contaming less than 2,000
ppm of PCBs, commercial (nCinerators
bum matensls that contain as much

- — —— —

as 800,000 ppm of PCBs Sulf other
systems have been proposed for PCB
destruction, and snme have prosved suc.
cessful in laboratory tesis However, the
butk of matenals comaimng mare than
S00 ppm of PCBs are incinerated, and
most of the maierials that contain be-
tween 50 and 500 ppm of PCBs are dis-
posed ul in chemical waste landfiils

RECENT RULE CHANGES
As the resule of a suceessful lawsuil
challenging pants of the 1979 regulations
which concemned totaily enclosed and
temporanly awhinzed uses EPA wag
required to make several significant
changes to the regulation of PCBs
These were published on August 18,
1982, and inciude
* Prohibitwon after Octaber [ 1985 on

the use of transformers and ¢ lectromag-

nels with more than SO0 pants per
miion PCBs i they pose an ¢x posure
risk (o tood or feed

® Weekly inspections of the equipment
until then

& Authonzation for the continued use of
all other PCB transformers for the re-
mainder of thewr lLives, but a reguire-
ment that they be inspected quanterly
for leaks,

& Authonzstion for the contiiued use of
large PCB capacitors locaied 1n
restnicted-access electncal substations
or restncted-access 1ndoor installa-
tions, without inspections

® Prohibtuion after October |, 1988, on
the use of ail other PCB capacitors

In addwion, EPA promulgated the first

of 1wo regulations dealing with PCBs

that are produced as incidental by-products

tn chemucal processes None of the new
PCB rules. however. change the

requirements contamed in Tule 40
Pant 761 of the CER )

This darticle has 1ned 1o provide
general informanon on federal
rules goveming the manufacture,
use, dnd disposal of what 18 prob
ably the most highly regulated
industnal chemical i the Lning
Staes The wiory of PCBs
classic one un the histary of heglh
and safev regulalion It shows how 4
\ subs e

‘:;1&; ‘ . [, ¥ Iht\ughl
. . . o e cegbly
L vk and sate

o became a

basic disposal and destruction .

housuhysld wosde
wordlor 1oy

pAlution und how
sncrely thiouph the
pulmical process moved
10 1EMPICE 1y Te e gse D
the environmem
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Total PCB Management

e
ROlllnS performs a complete spectrum of PCB

management activities, in conformance with recent EPA regulations
requining phase-out of certain PCB uses.

Our Texas subsidiary 15 permitted by federal and state agencies to
manage PCB liquids and solids. Ail our subsidiary comnpanies have
emergency teams available around the clock to manage PCB spills or to
respond to Siuations requiring immedaale action

Since receiving the first EPA permit to incinerate PCBs in 1981,
mullions of pounds of liqusid waste containing high concentrations of PCBs
have been incinerated by Rollins at our Deer Park, Texas, facility with a
destruction efficiency of at least 99.9999 percent. Standard operating
procedure 1s [0 incinerate PCB liquids within ten days of receipt at our
teeatment facihity.

Ficld services lcams specialize in cleanup, flushing, collection and
packaging. We transport liquids in our own fleet of specially designed
trucks, and provide reusable bins for approved outdoor storage and
transportation of solids.

For any PCB service, from
consultation to destruction, Rolling has
the hands-on experience needed to find
the best and most cost-cffective
solutions, and execute them timely.

If you want to expand your PCB
management and disposal options, call
Rollins first.

Rolling ... “ooo...

Envaronmenta Brageport ?0 Bon TMT?
N GBO14 Deer Park TX 77538 Beton Fouge, LA TOR?
Servces (RESI inc ~(80%) 447-2108 1713 470001 (504) T78- 120

CORPORATE OFFICE Orw Rolrs Mazs. Wirengon DF 10009 (302} 425-7184
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