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A Wire Reclamation Incinerator as a Source of Environmental
Contamination with Tetrachlorodibenzo-p-dioxins
and Tetrachlorodibenzofurans
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ABSTRACT, The authors investigated an outbreak of un-
usua] illnesscs in humans and horses residing within 1.3 km
of a wire reclamation incincrator, The study included site
visits; medical and veterinary examinations; analyses of fur-
nacc ash, fly ash, soil, and biologic samples for air residucs.

Teteachlorodibenzo-p-dioxins {TCDDs) and tetrachloradi- |

benzofurans (TCDFs) were discovered in furnace ash, fly
ash, soil, horse fat, and horse liver samplcs.

INCINERATION is a commonly used method for the
recovery of metals from wire scrap. The combustible por-
lion of wire insulation can be comprised of a wide varicly
of materials, including rubber, paper, cotton, asphalt-
impregnated fabrics, silk, und a large varicty of plastics,
such as polycthylene, polyprupylene, and polyvinyl chlor-
ide.! Older cables can contain chlorinated naphthalenes and
pulychlorinated biphenyls.? Thermal degradation of insula-
1ed clectrical wire_without proper air pollution control
cauiipment can lead 1o the emission of particidates, hydro-
carhons, metals, halides, carbon monoxide, nitrogen oxides,
and sulfur oxides,'* ‘

Recent studics have shown that highly 1oaic polychlor.
inated dibenso-p-dioxins {PCDDs) and polychlorinated
dibensofurans (PCDI's) can he emilicd by municipal and
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industrial incincrators, fossil-fucled power plants, and indus
trial heating facilitics. Qlic® identified scveral PCODs and
PCDFs in samples of fly ash from three municipal inciner-
ators in the Netherlands. Buser and Bosshardt® determined
1hat the total concentrations of PCDDs and PCDF s in Iy
ash from a Swiss municipal incincrator were 0.2 paris pes
million (ppm} and O.1 ppm, respectively: the total concen
trations of PCDDs and PCDFs in fly ash from an indusirial
heating facility were 0.6 ppm and 0.3 ppm, respectively.
Dow® found PCDDs in parts per billion (ppb) levels in par-
ticulate matier from the air emissions of a stationary tar
burner, rotary kiln incinerator, and a {ossil-fucled power-
house. Kimble and Gross? found no tetrachloroditicnza-p:
dioxins {TCDDs) in tly ash collecied from the stack vl a
commercial coal-fired power plant, wherseas Ticrnan ¢l a.’
detected TCDDs in emissions from a municipal inciner.or.
The origin of PCODs and PCDFs in the airburnc particulaics
from these combustion processes is still unclear, Recent
studics” T have shown that chlorimaicd phenals, palydhlo
maed biphenyls, chlorinaied diphenvi ethers, and chloa-
henzencs can converl Lo PCDDs und PCDFEs in thermal pro-
censes. As imulated electrical wire and cable may cnn_l.-.in
some of these precursars, incineration of these marciial
might lead 10 the formation and emission of PCDD and
PCDFs. Our investigation of an outbreak of unusual ifines:
svs in humans and horses residing within 1.3 km of a wit¢
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reclamaiton mcinctator included anadvaes of turrace a,
tivi ash, sordand haese Lot and liver samples B 1CDDS and
wirachloradibenzofurans {TCDS).

Description of the [ncident

From 1976 10 1980, citizens of a rural, midwestern com-
aunity filed numeraus complaints with their state Environ-
mental Protection Agency regarding a wire reclimation
Licility locaied within 1.3 km of their homes, They claimed
thaat indineratoes a1 the Lacibity were continuoasly emitling
dense, malodorous smoke which they belicved posed 4 haz-
ard 1o their heslih and property. The complaints were sup-
poried by photographs and a daily emission lag kept by
one of the citizens. Several complained of burning eyes,
sore throat, headache, dizziness, and nausca icmporally
r¢lated 1o the emissions,

The proprictar of a horse boarding stable and riding
school stated that from 1976 to 1980, fourteen of her
horses had died of unexplained causes, The affected hor-
ses suffered chronic weight loss, hair loss, and thickened
skin on the dorsal aspect of their bodies; some developed
paresis in the rear and edema of the distal parts ol the
limbs. Horses which grazed in the adjacent pasture were
the most scverely affected.

The wire reclamation facility incinerated wire, cable,
and X-ray film 10 recover copper, silver, and Jead. 1n 1979,
the wire reclamation facility had increased operations from
one 10 three incincrators; the new incinerators increased
their processing capacily from 45 to 82 tons of scrap per
month. Though the incinerators were cquipped with alter-
burncrs, officials of the Environmental Protection Agency
doubted that they were operating properly, if at all. The
manager of the facility admitted that there was 2 smoke
prablem from the incineration of 350 tons of scrap power
plant cable. He described the cable as being a 6-in diam-
eler copper wire core, wrapped in oil-saturated paper, and
covered by a lead sleeve, Subsequent to a prefiminary in-
vesligation, the wire reclamation facility was closed by
lcmporary injunction in April, 1980,

METHODS

The state Environmemal Protection Agency requested
the assistance of a health effects specialist from the U.S.,
Environmental Protection Agency {U.S. EPA), a medical
1oxiculogist, and a veterinary toxicologist to investigate
2fleged healrh effects from pollutants emitted by the wire
reclamation incinerator. Members of this team visited the
site, intervicwed the citizens and manager of the inciner-
ator, collecied samples for air pollutant residues, and
examined the affecied people and animals.

We sclected the sampling sites based on the predicied
behavior of the incinerator's plume, which was estimaled
using an atmospheric dispersion model and wind rose.'*
The dispersion model predicied the X max, i.c., the dis-
wnce ta the point where the plume touches the ground
with muximun concentration. The wind rose predicied
the sectur within the X max area which would be most
hieavily impacicd by the plume, The most distal X max
and muost beavily impacied sector arc shown in Figure 1,
The sampling scheme consisted ol several soil samples,
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erapingsy from two of (he thice stacks, and scrapings from
the imside of all three furnaces, Water sampley were
obtained from privaie wells in the area. Al samples were
¢ollected in June and July ol 1950,

The yoil sample sites are shown in Figure 1. Site No, |
was located $0 m cast of the stacks, This sample consisted
of the top 5 em of soil. Sile No. 2 was located 10 m sputh
of 1he facility on a spot where oif had been spadled. This
sample consisted of the top 3 cm of suil. Site No. 3 was
focated 215 m east of the facility tn the vard ol one ol
the alfected familics. A core soil sample 10 a depth of 20
¢m was collccted for inorganics; 4 surluce sample 1o a
depth of 4 cm was collected for organics. Siie No. 4 was
located 1 km northeast of the incincrator in the pasture
where the affected horses had graszed; both a core soil
sample to a depth of 20 cm and a surface soil sample to a
depth aof 3 cm were collected, Site No. 5 was located 6.4
km northeast of a facility in a relatively undisturbed
wooded area. A surface soil sample 10 & depth of 3 cm and
4 core soil sample 1o a depth of 20 cm were collected frum
this sile to serve as conlrols,

Fly and furnace ash samples were collected from the
top of the stacks and from the incinerator furnaces, respec-
tively. A fire depariment snorkel was vsed 1o oblain sam-
ples from the 1op of the stacks, The material scraped from
the stack of incincrator No. 1 was a reddish-brown scale.
(n stack No. 2, a pale green powder was removed from the
base of the spark arrester. Access to stack Na. 3 way
blocked by a utility pole and a mobile home, Samples col-
lected inside the incinerators were from the knockdewn
chamber, the ledge at the base of the stack, and the wall
of the primary chamber, in incincrators No. 1, 2, and 3,
respectively.

All samples werc placed in new glass jars and refriger-
ated. Aluminum {oil was placed between the sample and
lid of the jar. Samples for inorganics; polychlorinated
biphenyls {PCB8s), polybrominated biphenyls (PBBs), pes-
ticides, and phthalates; and nonvolatile organics were
analyzed by the U.S. EPA Central Regional Lab according
1o their standard operating procedures: CRL method No.
571-598, No. 198-207, and No. 625, respectively.'s™"?
Veterinary samples for PCBs and PBBs were analyzed by
gas liquid chromalography at the Regional Veterinary
Diagnostic Laboratory in Centralia, Hiinois. Analyses for
TCDDs and TCDFs were performed by Dr. M. Gross 2t the
Midwest Center for Mass Spectrometry at the University
of Nebraska using a gas chromatography/high resolution
mass specilcometry procedure, as described in a previous
work.? o
Citizens who complained of adverse healih effects were
offered medical examinations in the Occupational Medi-
cine Clinic at a2 ncarby county hospital. The examinations
included 2 medical history, review of medical records, phy-
sical examination, complete blood count {CBC), scrum
chemisiry screen, liver profile, urinalysis, pulmonary
function tests, blond Iead, free erythrocyte protoporphy-
rin (FEP), and scrum PCB level. Onc patient (N.C.} hag ~
Jan cxlensive neuralogic work-up belore being examined at
the Oceupational Medicine Clinic, the resufts of which are
also presented.
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Fig. 1. Map of area including most heavily impacted scctur {dustcd Finer) and soil sample sites 1-4,

The veterinary toxiculogist examined and ubtained a
blood Icad level on a dog kept in a home Jocated 225 m
cast of the incinerator. Bone lead content was measured
in twuo rabbits taken in the ficld between the huome and

the incineratar. A lat sampie lar PCBsy and PBBs analyses
w.as oblained from o chichen riised nearby. Catves, chick-
ens, and horses were examined at a small farm localed
0.5 km from the incinerator. Frozen bBiver from two
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Table 1. levels of Selected tnargaaes it Sonl Stack aad Murnace

Samples
. tourgame farameters (ppm)
Saeapic Copper Lead Selwer
Sail samples
1 NJ 1y N e ) 5
2 16,000 118000 14 a2
3 18 68 ND (< .3) 118
14 i 37 ND {-2.3) 94
s 19 ) ND (< .3) 45
Kt b sunnspfars
1 39,000 37,000 46 NAL
2 138,000 179,000 A4 NA
Fonense o surtiples
1 53,000 31,000 58 §5.500
S 1000 11,000 s 185
3 2,600 6,300 55 131

The level of anganic compousnds sache sonl) finagy e,

Tobt 20 Several paly-

and stack samples are presented e 3
cvddic aromatic hydrocarbons, usetls associated with com.
hustion, are present in all theee Teinace samples, with the
highest levels and the greatest variciy from lurnace Na. 1,
Many of these compaunds (phenanthrene, anthracenc,
fluuranthene, and pyrene) were alsu faund in soil sample
Na. 1, collected 50 m cast of the facility, Suil sample No.

2, collected 10 m south of the facility from an area where
oil had been ypilled, contained 6.9 ppm of PCBs. Louw lev-
cls of scveral phthalates, comimonly used as plaslicizers,
were found in soil sample No. 3. Soil sumpke No. 4, col-
lected from the horse pasture, contdined 0.06 ppm of DDT.
Except for clevated iron and 10tal solids, the water sam-
ples had no abnormal values beyond the maximum contam-
inant level for public water supplics.

Towal TCOD and total TCDF levels in soil sample No. 1,
sail sample No. 4, furnace No. 2, stack Na. 2, horse [,
and horse liver arc presented in Table 3. The highest tevels
of TCDDs and TCDFs were found in the stack sample.
Lawer levels were Lot in the Turnace and in sail samiple
No. 1. TCODs and YCDFs were not deiected in soil sam-
ple No, 4 TCUFs were found in both horse fat and liver,

*Cose yamples,
4Nol deiected at tiie detection limit indicated in parentheses,
$Not analyrcd.

1TCDDs were Tound in the horse fat, but not in the horse

lver. No known dioXin-contaminaicd postcides had been

calves previously butchered were collected and analyzed
for PCBs, PBBs, arsenic, fead, copper, and mofybdenum,
Fresh eggs were tollected and analyzed for PCBs and PBBs.
A five chicken was sacrificed for pathologic examination.
The fiver was analyzed for levels ol fead, PCBs, and PBBs;
fixed lung tissuc was analyzed for metals using encrgy dis-
persive Xeray analysis,

The veterinary toxicologist cxamined the horses, feed,
and pasturc 2t the horse boarding stable located 1.3 km
noriheast of the incinerator. Blood, fecal, skin, and hair
samples were collected, Blood tests included a complete
blood coun, seeum chemistry screen, liver profile, and
blood lcad. A posi-moriem examination was performed
on an 18-yr-ald mare at the state universily's Laboratory
of Dugnostic Veterinary Medicine, Fal and liver samples
were frozen in micthyleae chioride-rinsed aluminum foil
and sent to D Gross for TCDD and TCDF analyses.

RESULTS

Poltutant residues. The levels af cupper, lead, silver, and
chloride in the soil, stack, and furnace samples are presented
in Table 1. The levels of copper, lead, and silver in the Tur-
nacessand stacks reflect their use as metal recovery inciner-
ators. The high level of chloride from lurnace Nao. 1 sug-
gests that mutevial incineraied there had contained an
appreciable amaount of chlorine, Sail sumple No. 2, located
10 m ~outh of the incinerator, contained the highest soil
levels af coppee, fead, and silver. The onesite soil samples--
Nos. 1 and 2 contained higher levels of copper and Iead
than did the offaite and contral samples.,
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used In the area.

“"Medical cxaminations. Thiricen people residing within
1.3 km of the incinerator complained 15 staie Environ-
mentsl Protection Agency oflicials of zdverse health
cffects. Five people agreed 10 be examined in April and
May of 1980.

N.C., a 27-yr-old male, and his wife {C.C.) had
resided approximately 220 m east of the incinerator since
1978. The palicnl complained of cye and throat icritation,
dizziness, and nausca when he was cxposed to smoke emit-
ted by the incinerator. In May, 1979, he had an episode
of transient ncurologic dysfunction characterized by mild
weakness of the right upper extremity and face along
with blurred vision. In December, 1979, he had the onset
of oscillopsia and was noted 10 have bilateral nystagmus.
On physical examination the paticnt was found 1o have
acne vulgaris, upbcating nystagmus in all directions of gaze,
mild diminishment of aiiernate movement rate in the right
upper extremity, and a right Babinsky sign, The following

laboratory tests were within normal limits: CBC, serum
chemistry group screen, serum triglycerides, serum protcin
clectropharesis, sed raie, syphilis scrology, L.E. clot test,
urinalysis, bloud lead, FEP, serum PC8, and head CT scan.
Lumbar puncture showed normal 1otal protein and IgG
with a4 normal cell count. Brainsiem auditory evoked res-
ponses were narmal bilaterally, but pattern shift visual
¢voked responscs were abnormal.

C.C., a 28-yr-ald female, complained ol irritation of
the eyes and throat, dizziness, and nausca when exposed to
smoke from the incincrator. She complained of a gradual
ansel of frontal headache and transient visual disturbances
since February, 1979, These symptoms persisted after the
birth of 3 healthy davghter in May, 1979, On physical
exdamination, the patient was found (0 have a maculopap-
ular rash localized in the right scapular area and a 1V sys-
tolic murmure heard at the apex and left parasternal border.
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Lahoratary studics, including 3 CBC, urinalysis, liver pro-
file, trigiycerides, urinalysis, bload lead, FEP, serum PCB,
and putmanary functian ests were within normal fimits,
S.D., a 532-yr-old female, had owned hutse boarding
stables and a riding school approximatcely 1.3 km north-

— e e b e

cast of the indineratar since 1966, Dunng the past 2 g the
pativat complained of excessive fearing, fhinitis, episodi
throat and chest tightness, occipital headache, and tran-
sicnt felt-sided paresthesias. She also complained of gener-
alized weakness, loss of appetite, and joint stiffness. On

Table 2.—Levels of Organic Campounds in Soil, Stack, and Furnance Samples

Organiy Parameters

Samples

Pesticides [ppm {detection limit
<1 pom)]t

PB8s [ppm (deteciion limit
< .5 ppm}|

PCBs [ppem [dctection limit
~.5 ppm]}

Chemicals detected from
organic scans (ppm):
Hexachlorobenzene
Phenanthrene & anthracene
Methyl phenanthrence &
methyl anthracene

Fluoranthene

Pyrene

Napthalene

Methyl naphlhalene

2.phenyl naphthaienc

Hexachiorostyrene

9H-llvoren-9-one

9, 10-anthracencdione

7-(1, Y-dimethyl) 2, 3 dihydso-
3, 3-dimethy!-1 H-inden-
1-one

2, 6-dimethyl-2, $-heptadicne
-4.one

-l-one
3 hexen-2-one
2, 5 hexanedione
Dodecanoic acid
Hexadecanoic acid
Octadecanoic acid
Phenol

1-Hexacosano!
1-Hexacosene
3-Hexenal
Methylchlorocycio-hexane
(2 isomers)
N-nitrosodiphenyl-amine
Di-n-butyl phthalate
Bis {2<thythexyl) phihalate
Butylbengyl phthalate
Diethyl phthalate
Unidentified silicone compounds

Other hydrecarbons
Otiber unknown compounds

3, 5,'S-trimethyl-2-cycluhexen

_.
S

R

e b

12100901

| P =0 =
o o

6.9/

400
370
(3 «npds)

30 1.5
(6 cmpds)

Q.6
{S cmpds)

14

35

43

61
(2 ¢mpds)

15
0.6

*Surface samples,

tCampound was not detecied,
$ The pesticide detected was DOT,
J Arochlor 1254,

=L evel detected was not sufficiently high to quantitate,

1Pesticides analyzed (o were: chlordane, endrin, pp'-DDT, toxaphunc, heprachlor, lindane, dicldrin, and methoaychlor,
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ahysica! examination the patient was found (o have
rosaced. Laboratoury studics, including CBC, uninalyss,
serum chemistry sereen, blood bead, and FEP were within
notmal limits,

1..G.. a 24-yr-old male, had resided with his wite (F.G.)
approaimately 225 m cast of the incineratuor since 1976,
He complained of eye irritation when exposed 1o smake
from the incincrator, but had no other symptoms. On
physical examination he was found 1o have an crythema-
tous macular rash over his upper chest and neck. The
paticnt had an elevated cholesterot level of 256 mgf100 ml
and elevated wriglyceride level of 319 mg/100 ml. Other
laboratory 1ests, including serum chemistry screen, blood
lead, FEP, serum PCB, and urinalysis were within normal
limits,

F.G., a 24-yr-0ld female, complained of frequent (ron-
tal headache, blurry vision, nervousncss, and an intermit-
ient sore throat, Her past medical history was significant
in that she had viral B hepatitis with four recurrences of
jaundice since June, 1979, On physical examination she
was found 10 have a macular rash over her chest and back.
Laboratory tests, including o CBC, liver profile, urinalysis,
blood Iead, FEP, and serum PCB were within normal
Timits.

Veterinary examinations. Lead levels in all animal-sam-
ples were within normal limits. No PCBs or PBBs were
detected in the fat or liver of the various animal species
ata 0.1 ppm limit of detection. The dog was found to be
clinically nurmal, While calves at the small farm had not
grown as well as previously owned calves, their rations
contained a fairly poor quality hay and shelled, but
uncracked corn, The two horses received adequate rations
and were kept in a barn at night and suffered no note-
woarthy illness. The chickens were normal in outward
appearance. The necropsied chicken had no significany
gross lesions. On histopathology, there werc accumula-
tions of dark, irregularly shaped masses, primarily within
macrophages, around airways; there were also microfocal
lymphoid aggregates adjacent 10 the airways,

Energy dispersive X-ray analysis of the chicken's lung
revealed elevated levels of aluminum, palladium, titanium,
and silver. The copper content of the calves' livers was low
at610 16 ppm.

We could not determine whether the horses kept at the
boarding stable located 1.3 km northeast of the inciner-
ator had been receiving adequate feed. At the time of the
first visit, the pasture appcared overgrazed, the oats were
of poor quality, and the hay in feed bunks was in short
supply. At a subsequent visit, howcver, the feed was plenti-
ful and of good quality. The horses most severely affected
and all those that died had been allowed to remain in the
pasture located 1 km northeast of the incinerator at all
Times. Horses kept indoors were either unaffected or much
lessaflected,
—Several of the horses present were noticably under-
weight. Three had alopecia on their dorsal aspects with
cxfoliation and hyperemic margins; [arge haircontaining

crusts could be peeled away, Culturefailed 10 recover organ.

isms apart from Alternaria, a contaminant, Onc extremely
underweight animal had paraphimosis. Three of five ani-
mals’ fecal samples revealed only small strongyles from
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200 to 400 eggs/g. The horse identificd a5 the “broodmare”
had small strongyles, as well as Strongyius edentatus and
Triodontophorus sp. with an egg count of 1700 eggs/g. Egg
counts are difficult (o interpret because of the temporal var-
iability of cgg shedding by intestinal parasites. There was no
clinical correlation between the animals’ conditions and
fecal egg counts, Completc blood counts on three animals
revealed no abnormalities. Serum profiles revealed consistent
decreases in albumin,

Post-moriecm examination of 3 mare that died in june,
1980, revealed a 1ear in the colon near the cecum with
exlensive secondary peritonitis. She had appeared in good
flesh at the time of the initial visit, although she had been
among the severcly affected original group. She had given
birth to a blind foal and a stunted foal. Her fecal samples
had revealed small strongyles, Strongylus edentatus, and
Strongylus vulgaris with an egg count of 2200 eggs/g. On
post-mortiem, there were pathologic anterior mesenteric
artery changes consistent with Strongy/us vulgaris larval
migration, There was a fibrous band extending from the
tip of the cecum to the right body wall compressing the
colon. Histopathology revealed foci of macruphage accum.
ulztion in portal areas of the liver. There was mineraliza-
tion of the renal tubular cells and slight thickening of Bow-
man's capsules and glomerular tufts, Forty-five parts per
trillion (ppt) of total TCDD was detected in the mare’s fat;
no TCDD was detected in the mare's liver. One hundeed
sixty-five ppt of total TCOF was detected in the mare's
far and 57 ppt of 1otal TCDF was detected in the mare's
liver,

DISCUSSION

Our study demonstrates that a wire reclamation inciner-
ator can be a source of environmental contamination with
TCDDs and TCDFs. These compounds may have entered
the incineratar intact in the fuel or charge, An alternative
explanation is that they were formed in the complex chem-
istry of combustion from precursors found in wire insula-
tion. Human and animal exposure to airborne TCDDs and
TCDFs appears 10 have been very low, as indicated by the

Table 3.—Levels of Tetrachlorodibenzop-Dioxins (TCODs) and
Tetrachloredibenzofurans (TCDFs) Ia Sell, Furnace, Stack, Horse
Fat, and Horse Liver Sampies

Total TCDFs (ppt}

Sample Touwl TCDDs {pp1)

Soil No. 1 21 230

Soil No, 4° ND (< 3 ppt)t ND (< 3 ppt}t
Furnace No, 2 58 730

Stack No. 2 410 11,600

Horse fat 45 165

Horse liver ND (< 6 ppt)t 57

*Surface sample.
{Not detected at a detection limit of 3 pp1.
1 Not detected at a detection limit of 6 ppt.
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e concentrationy of these tesedues in e b sanl, and
hotse lissue samples,

The most toxic of the 22 TCDD and 35 1COF isomers
are 2,3, 7,9TCOD and 2,3, 7, BTCDF. 1he L, ol
these compounds are in the order of micrograms per kilo-
gram in many animal species. 2, 3, 7, 8 TC DD s 4 multi-
syslem taxin, leratogen, fetoinxin, and carcinogen,!® The
dase-response relationships of these compounds in humuans
and horses are largely unknown, As we were only able 1o
measure total TCODs and TCDFs, we do not know whether
the highly loxic 2, 3, 7, 8 isomurs were present in our sam-
ples. .o

Wce concluded that many of the acute human health
effects in the present case were caused by exposure 10 air
poliutants commonly found in the smoke emiticd by !
improperly controlicd wire reclamation incineritors. These
pollutants include carbon monoxide, halides, nitrogen
oxides, sulfur oxides, and ather pyrolysis products.!«2
There was no cvidence of lead, copper, or silver poisoning
in the humans or animals, We could nol establish 4 defin.
ite association between the human health effects and the
exposure to trace amounts of TCDDs and TCDFs. One
person had longstanding acne vulgaris, but neither he nor
any of the others had a condition rcsembling chloracne.
While visual disturbances, nystagmus, and polyncuropathy
have been previously described in persons cxposed to
2,3,7,8 TCDD,'*® 1he present exposure appears to have
been much lower than in the previous cases.

The presence of trace amounts of TCDDs and TCDFs in
the horse tissue is evidence of exposure rather than intoxi-
cation. The absence of TCDDs and TCDFs in the pasture
soil sample suggests that inhalation may have been an impor-
tant roule of exposure. There are no data on the kinetics,
melabolism, and critical concentrations of TCDDs and
TCDFs in horses. The symptoms in the affected horses were
remarkably similar to those described in a previous TCDD
poisoning episode.'® 2 In the previous episede, however,
the horscs had been exposed to soil conlaminated with part
per million levels of TCDDs; no tissuc levels of TCOD were
available from those horses for comparison.

TCDDs and TCDFs have previously been delected in the
fly ush of municipal and industrial incinerators.*™%® QOper-
ators of wire reclamation facilities should be aware that the
potential exists for the emission of these compounds from
wire recfamation incinerators. Data collecied to dale on the
loxic, carcinogenic, teratogenic, and fetotoxic potential of
the 2, 3, 7, 8 isomers warrant conccrn over irace environ-
mental contamination with TCDDs and TCDFs.
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