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FURANS AND BIPHENYLERES AFTER AN ELECTRICAL PANEL ANO ELECTRICAL TRANSFORMER THCIDENT
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8inghamton, Binghemton, New York, 13901, USA, formerly Director, Broome County Health
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INTROQUCTION

Binghamton, tew York 1s located approximately 200 miies north northwest of New York
City 1n 8roore Count; The city population is approxmately 53,000 persons, the tri
city area 154,390, ard the county population is about 213,000 On Thursday morning,
fobruary S, 1981, at zzproximately 5:30 AM a malfunction occurred causing overheating
of an electrical parel and a nearby electrical transformer within the State of New York's
Office burtding 1n 31~ghamton. This overheating Ved to the release of between 180 to
200 gallons of transfermer fluid originally containing 65% PC8s {Arochlor 1254}, and
5% tr1 ang tet-a chlorinated benzenes  Pyrolytic conversion of these compounds led
to the formation of nu-erous furan and dioxin 1somers, which, along with the PCBs con-
taminated every tloor of the office building, B8iphenylenes were also produced during
this event  Tyerty-cre nonths later the building has sti[l not been reoccupied. (lean-
ing with water and ceizrgent continues as do efforts to set standards for the presence
of PC8s, furans, diov'irs, and biphenylenes 1n soot and also in a2ir. It is believed
that this, yncident 15 *he first to document formation and contamination of a non
industrfal building with these chemicals after an otherwise somewhat prosaic electrical
system malfunction  Zecause elactrical system fires, explosions, overheating with the
involvement of PC3s ard in some cases the chlorinated benzenes is probably relatively
common, what has been learned In Binghamton may have general pubiic health relevance
elsewhere in both & Zraspective as well as retrospective fashion.

Thursday, February 5, 1982

At 5-30 in the mor-ing Singhamton firemen and pollce responded to a fire alarm at the
Binghamton State Offrce Butliding (B8S08), & 22 story modern office building, Jocated in
dewntown Binghamton, waich vas and 15 part of a one block governmental complex, This
consists of 8inghamtor City Hall, the Broome County Office Building, the 83508 and 3
common plaza as well as two Tevels {(basement and subbasement) of common parking garage
An electrical panel, cne of two In the basement, was found to have overheated, This
overheating which crezted loud novses, 1ike explosions, was estimated to have lasted
$-30 minutes The nearby transformer, which had originally contained approximately
1,060 galions of trans“orrer fluid, Jeaked an estimated 130 to 200 gallons of fluid onto
the flosr, Dense smo¥e was present in the ares around the transformer  Smoke had been
previously vented fron the buirlding through two safety doors on the roof at the top of
each of two stafrcascs «hich had opened in response to the smoke or heat  Qoors leading
to the putside and in%to the basement level of the parking garage, were cpened and large
fans used to remove snoke It was later noted that there were two atr shafts beginning
in the ceiling of the area housing the two parels and transformers which vented the
men's and women's rcors located on each floor and which terminated at the top of the
building, Srioke was ‘ater found to have passed through these shafts, through metal
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TYPICAL ROOM
STATE OFFICE BUILDING
BINGHAMTON, NEW YORK
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TYPICAL FLOOR PLAN*
STATE OFFICE BUILDING
BINGHAMTON, NEW YORK
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gratines on the wall of egach bathroom 1nto the bathrooms,and was then distributed in a
non homogerneous fashion throughout tne usual working areas as well as hrdden jpaces,
includtng arr ducts, elevator shafts, plenums above the cerlings, desk drawers, inside
file cabinets. as well as In typewriters and other affice equipment

For reasons which are not clear at this time the usual Ctrcust breakers and other
safety devices designed to prevent overheating did not prevent the overheating which
occurred. The transformer roow, as previously mentioned, was not sealed off from the
rest of the building, There was probabiy also a significant pressure and temperature
differential which assisted the distribution of chemical contaminants, At the time of
the accident the temperature outside wes below zero fahrenheit and the building temp-
erature in the sixties except for the overheated transformer and electrical panel which
was estimated to have been overheated to up to several thousand degrees fahrenheit,

A strong chemical odor was immediately notliced by firemen and policemen a security
guard and an engineer 1nvolved in the incident, This same odor was also sasily noticed
in the basement and first floor of the nearby City Hall, including the basement jail
area as well as the police headquarters Tocated 1n the first floor and basement, The
fire department 1n a portion of City Hall also had a chemical odor, OQutside of the
8508 a strong odor consistent with the presence of PCBs or polychlorinated benezenes
persisted for several days. ‘

Tha firemen and policemen went to 8inghanton City Hospital for emergency department
evaluation of their chemical exposure ithin hours a representative of the Gereral
Electric Company, the manufacturer of the damaoed transformer, informed medical personne!l
of the composition of the transformer flund A health emergency was declared and al}
personnel except for emergency workers, i1ncluding fire and police personnel, evacuated
the entire governmental complex This ban on the use of the City and County Buildings
continued for a total of 4 days, through the weekend. The State Office building could
not be used because of loss of electrical poser The parking garage under the govern-
mental complex was contaminated with levels of PCBs, as high as 2,000 to 4,000 micro-
grams per square meter, employing hexane soaked wet wipes on the concrete floor. .
After 1ts contamination was appreclated, it was closed, steam and detergent cleaned
twice, tested for PCBs, droxins, and fyran levels, and then reopened several months
later

A command post was set up on the fourth floor of the adjacent City Hall which was
used for the next few weeks by workers involved in the incident until the recognition
of toxic chemicals lead to the use of a trailer and portable toilets nearer the building
and geographically removed from non involived workers .

Within days cleanup work began on the B503 to remove the soot covered material
found throuphout the building. Both experts in toxic chemical removal were employed as
well as janitorial workers of the State of New York who began washing and vacuuming the
buriding. Electrical systen repair was begun during the first week after the incident.
The goal initially set by the State of Hew York, the owner of the polluted buylding,
was to open the building within days or, 1f necessary, weeks, This goal was set on day
two of the incident. This initial goal assumed that contamination of the arr with PCBs
and chlorinatad benzenes constituted the totality of the chemical contamination,
Because of the electrical failure venting of the building to the outside air was not
possibie. The windows of the building do not open.

CHEMICAL ANALYSIS

Initial chem{cal sampling and analysis performed by Mr. Charles Garner, an industrial
hygienist on loan from the nearby [8" Corporation factory confirmed the presence of
chemicals consistent with those 1n the transfermer in the air of the basement and first
floor of City Hall., Later study revealed air ducts running from the BSOB inte the
basement area of the immediately adjacent City Hall, Air and soot samples collected
several days after the incident and analyzed by Galson Laboratory and separately by Or
James Carnahan of the General Electric Company revealed PCBs present within scot as well
as air levels as high as BO micrograms per cubic meter within the 8508 and many floors
above the transformer several days after the incident. Air levels of PCBs fell to a
tevel of 1-3 micrograms per cubic meter, and these levels persisted for over a year when
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Photographe of the Covernmantal Compiex In Binghamton New York, ftom top left, clock.lge:

The GCovernmental Complex with the County Bullding of the left, then the State Cffice
Building, followed by Cicty Hali and the City Councll Chambers A desk with soot on £t and

a8 window, photegraphically darkened, in the State Office Building. A worker in the

polluted bul{iding apparently wearing an asbedtas proteqctive mask rather than a NIDSH

approved mask protective against organie vapors and particulate matter The ‘'amaged
electrical panel {(left), the damaged transformer and an apparently undamaged =lectrical panel
Scot Ls apparent. A cleanup worker in February, 1981, in the contaminated building, not
wearing his gloves or mask and with an open protective sulc exposing his oun clothes
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measured by standard methods sampling and analyzing PLBs 1n aar Analysis of soot
samples collected in a number of floors in the burlding revealed Tevels of Arochlor
1254 as high as 10 to 20% by weight. There was hot a readily apparent pattern to the

soot ar L8 distribution. PCBs were measured in elevated amounts even wnere no visible
soot existed, as n the first floor cafeteria Sampling of the fourth through seventh
floors, and the corresponding stazirwells where soot of aflocular nature as well as
heavy despesitions ot soot were found, revealed PCB contamination in all ar=as initially
sampled, These included, floors, walls, light fixtures, ce1ling panels, sprayed an
insolation and beams within hidden aspects zbove the false ceilling (plenums), within
file cases and desk drawers, and later, within air ducts and elevator shafts. The area
of visibly most obvious soot was in the men's bathrooms especially in the middle floors
such 3s the fourth through seventh floors where soot was noted to have flowed from the
atr vent areas through the metal grating intg the bathrooms and under the bathroom
doors into the general office work areas. According to verbal accounts from Binghamton
firemen they did not find this distribution of soot remarkable. Sanpling for PCBS from
other buildings in downtown Binghamton, revealed levels from 0.1 to 0 7 micrograms per
square metar in older buildings to non detectabie in some newer buildings employing a
dry {filter paper) wipe sampling techrique on floors, desks and walls. Within seven
days after the incident Or James Carnahan of the General Electric Company Laboratory
at Schenectady, New York notified us that furan tsomers were present in tne BSDA soot
in amounts above what might have existed from trace contamination of the original
transformer fluid This suggested pyroiytic conversion of the PC8s as previously found
under laboratory and industrial conditions, 1t also raised the possibilrty of simlar
pyrolytic conversion of the polychlorinated benzenes to the somewhat more toxic dioxin
1somers., An elequent isomer analysis of a sample of soot was performed by Dr David
Stalling of the US Fish and Wildlife Bureau which extended the previous furan findings
by providing confirmation of specific furan isomers and also described the finding of
dfoxins and biphenylenes. Thepresence of the dloxins tncluding the highly toxic 2,3,
7.8 tetra chlorinated dioxin 1somer was later described by Or Patrick D'Keefe and ,
colleagues at the New York State Health Department as well as by Or Chrictoffer Rappe
and Dr. Hans Buser. Each laboratory and each sample led to somewhat different values
as would be expected given the non homogeneous nature of the soot and the technical
difficulty of the chemical separations and analysts. tLater analysis confirmed the
differing amount of these various chemicals 1n various locations within the building. -

Later analysis of the concrete parking garage floor after two slow detergent cleanings
showed small amounts of total furan and diexin isomers at levels as high as 127 name- °
grams total for those |somers measured, with the furans markedly predominating. An ;
adjacent building's parking garage, also less than 12 years old, had essentially non
detectable levels of furans and dioxins present; hexane or benzene extraCtion type
wipe technigue was employed in the latter instances in order to extract a higher percent
of the total amount of chemicals present, usually we found from 1.1 to 10.1 ratios of
PCBs on adjacent sections of contaminated floor or concrete by " wet" {solven) wiping or
dry wipe technigue., respectively.Analysis performed by Prof. James Spalrk of 8.C.C.

A representative finding among the inttial chemical analysis is that of Christoffer
Rappe and Hans Buser which showed:

A, PCDD Total Jevel 0 ppm
2,3,7,8-Tetra-C00 0.6 ppm

4 other {scmers

{1,3,7,8-, 1,4,7,8-,1,2,3,7-

or 1,2,3,8- and 1,2,7,8- 1,4,6,9-) 0.6  opm
Total leve) tetra-CODs_ e caooloJleo M
1.2,3.7,8-Penta-C0D 25 ppm
7 other penta-CD0 isomers 25 ppm
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1,2.3,4.6.8- + 1,2,4,6,7,9-1Hexa-C00

1,2,3,6.8,9-Hexa-C00
1,2.3,4,7,8-Haxa-CDO
1.2,3,6,7,8-Hexa-<00

7,2.3,7.8,9-Hexa-C00

1,2,3,4,6,7-Hexa-{00

Total level hexa-CODs

1.2,3,48,6,7,9-Hepta-C0O0
1,2,3,4,6.7.8-Hepta-CDD

Jeta-C00

PCOFs

253.7.8-Tetra-CDF
1.3,7.9-Tetra-COF

& other Letra-(DF isomers

Total levei of tetra-COfs

1.3.4,7,8-Penta-COF
1,2,4,7.8-Penta-COF
1,2,4,7,9-Penta-COF
1,2,3,7,8-Penta-COF

1,2,3,6,7-Penta-COF
1.2.6.7.3—Penta—LpF

2,3,4,7,8-Penta-COF

2,3,4,6,7-Penta-COF

12 ather penta-COF isomers

1,2,3,4,6,8-Hexa-COF
1,3,4,6,7.8-Hexa-COF
1,2,4,6,7,8-Hexa-COF
1,2,3.4,7.8-Hexa-CDF

Totad level hexa-COF

675

3.2 ppm
1.2 ppm
1.3 opm
0.7  ppm
06 ppm
0.5 ppm
03 pom
4.7 ___pp?

4 ppm
3 ppm

2 opm
2160 ppm
12 ppm

1 ppm
15 ppm
65 ppm
25 opm
22 ppm
N0 opm
60 ppm
25 ppm
48 ppm
12 ppm
Ll ppm
670 pe?
0 ppm
125 ppm
50 ppm
310 ppm
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Patrick 0'Keefe & Smith New York State Health Department, 1981
2,3,7,8 7CDO & 2,3,7,8 TCOF
Transformer Sogt -~ 8inghamton State Dffice Building

Analyitical Result {pom)

Sample 100l 1epr(2)
Binghamton soot #1 3 273
Bfnghamton soot #2 4 124
Average Value 3.5 200

8oth samples were composite soot taken from floors 3 & 4
El; 2,3,7,.8 TCLOD - Tetrachlorodibenzo paradioxin '
2] 2,3,7,8 TCOF - Tetrachlorodtbenzo furan
David Stalling, Ph.0., United States Fish and Wildl1fe Bureau, 198]
Binghamton State Office Building Soot

TCOD 5 ppm 2378 Tetra (DO

A TCoos

Tetra - COFs 5.4 ppm

Penta - COFs 105 ppm

Hexa - COFs 512 ppm

Hepta - COFs 101 ppm ,
Octa -~ COFs 3 ppm

Total Furans 753.4 pom :
8 iphenylenes 50  ppm '

FOR TETRA-

Government Complex Parking Garage (After Cleaning) Dr. Thomas Tiernan, 1982

Quantity of Minimum Detectable
CDD/COF Oetedted Quantity “Recovery of
CO0/COF Apparent Isomers (ng/wipe) {ng per vsomer) Internal stds
Ticdd N.O. N.D. 0.10 100
37C1“-2.3.7.8 .- ———
PCOD NO. ND 0.10
HxCDD N.O. N D. 020
HpCDD 1.,2,3,4,6,7,B 0 65 020
1,2,3,4,6,7,9 0.45 020
Jotal 1.1 D20
01, 1,2.3,4,6,7.8 ——- —- 100
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Quantity of Minimum Detectable
CDD/COF  Apparent lsomers DD/COF Qetected Eﬂgzﬁéfziiﬂﬂgll IﬂEEEBEjZ{;&{.
ocoo 1,2,3,4,6,7,8,9 1.0 020
371 ,coco0 .- - 100
TCOF 1.2,4.8 20 0 10
2,3.6,8 3.1 0.10
2,3.,7.8 9.6 0.10
Other isomers (B8) 35.8 0.10
Total 50.4 0.10
PCOF 1,2,4,7,8 5.2 0.10
Other 1somers {13} 118 0.10
Total 17.0 0.10
HXCOF *  1,2,4.6.7.9 16 0.20
Dther isomers {12} 43.6 0.20
, Total 45.2 D.20
ApCOF 1.2,3,4,6.,8,9 27 0 20
Qther isomers (4) 46 0.20
Total 73 0 20
DCOF 1,2,3,4.6,7.8.9 73 0.20

MEDICAL ASPECTS DF THE INCIDENT

Taxtc chemicals 1ncluding those found in the Binghamton electrical panel transformer
incident have been wmplicated in an increasing varety of medical disorders especially
in a varety of annual species. These include skin lesions, cancers, adverse reproduc-
tive outcomes, tentral and peripheral nervous system as well as gastrointestinal disor-
ders, nmunalogic deficiencies, and other pathologic conditions.

[ni1t1ally, some of those exposed to the Binghamton chemical complex complained of
skin rashes, headaches, frritability, anxiety, difficulty sleeping, sexual difficulties,
and tingling of the extremitfes. A collaborative medical surveillance was established
rhich accepted all persons exposed or whg thought they were expgsed to the toxic
chemicals involved. The results of this activity, which includes about 500 persons,
are stil) far from complete at this time. Evaluation included a medical history and
physical examination, hematologic tests of blood, blood chemistries for 22 substances
includtng liver enzymes and triglyceride and cholesterc) levels from fasting patients.
Urine was sometimes taken. B8lood PCB tests were ordered but are not yet completely
analyred ang available. Specral fat analysis for PCBs, furans and dioxfn 1Somers was
performed, Lymphocyte function studtes and urine porphorin analysis was performed on
one patient,

Elevated liver enzymes and triglyceride and cholesterol Javels were found i1n some
of the 500 patients without eticlogy being well characterfzed. The percent of abnormal
laboratory examinations may or may not be above that expected from a matched control
population. Estimates of exposure to the chericals in guestion proved a problem,
Ideally, serwt PCB, furan and digxin levels as well as cytochrome P 450 & 448, liver
enzymes, cholesterol triglycerides, liver levels bafore and immediately after exposure
might have proved heipful but were not available \Workers im the butiding aftar the
ini1tial cleanup effort do in fact have preentry as weil as exit medical evaluations
including blood PC8 levels.

As would be expected from such a large group of persons exposed 1n this incident a
number of medrcal conditions have arisen, as diverse as malignant melanoma of the skin
and transient erythema of the face to fetal damage and wastage where the husband was
the exposed partner, tg serious psychiatric disorders inciuding an cbsession with the
exposure tg these toxic chemicals followed by a sutcide attempt with the patient still
comatose months after the attempt, Establishing etiology regarding causation of any of
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these madical abnormalities with respect to the toxic chemicals remains as elusive at
the present time as establishing exprsure levels of indrvidual patients.

It ts not the purpose of this paper to review medical aspects of the diagqnostic
pathologic, and possible treatment options which confront physicians or health officials
faced with problems of patrents who may have been exposed to toxic chemicals 1n combinat-
fons produced by electrical system incidents such as the one documented in thys paper.
Likewise, [ will not review the various animal toxicologic tests, wmcluding rabbit skin,
gutnea pig LD 50, electron microscoptc examinations of guinea p1g liver tissue, chick
embryo tests and others performed or under way at this time in an attempt to charactertze
the toxicity of the Binohamton soet. It is important to note that the soot has not in-
activated these chemicals as shown by chick embryo fetotoxicity and terotonenicity dem-
onstrated 1n prlot tests with the Binghamton soot but not with fireplace soot or activated
charcoal as well as guinea pig LD 50 testing,

At the present time over one billion dollars in law suits or the intention to file
law suits have been filed primarily against the State of New York as the owner of the
polluted burlding. Under New York State Law it is necessary to file an “"Intention to
Sue™ within a given time frame in order not to lose the right at some future date to Sue
the State of New York for damaqes recognized at a later date. Such damage derived from
an ncident might include cancer or other conditions not apparent initially. Oamages
awarded under the Armerican judicial system might take into account pumitive as well as
compensatory damages, and include loss of income, medical costs. and other 1tems.

In addition the question of jurisdiction arises. Usually a8 city or county would
declare a potential health hazard throuch its health department, acting partly under
legal powers granted by State Gaovernment. The Federal Government has standing fn certain
instances, through the Environmental Protection Agency (E.P.A.), the Dccupational Safety
and Health Admnistration (0SHA) or the Natyonal Institute on Occupational Safety and
Health (NIDSH) as well as other agencies on certain occasions Here the State of Mew
York found rtself the finadvertant owner of a polluted buildino. Instead of its customary
role in acting as a requlator, the State found itself in the role of pollutor Questions
defining which agency reaulates a given qoverrmental agencCy which becores a gollutor fis
an aspect of law and public policy which has not been praviously addressed to the best of
our knowledge in circumstances similar to the Binahamton incident.

1t is however, worthy of note that in the United States at this time 3 Feceral Anency
such as the EPA will not enter such disasters without the approval of the State authorities
8ecause of this entry of the £.P A, was delayed several months unti1l their a1d was sought
and obtained by the semior Senator from the State of MNew York, Senator Patrick Moynihan.
h ]

CONCLUSTONS and OISCUSSIOM

At this early time less than two years after the Binghamton (State Office Building)
incident there are some tentative conclusions which may be made:

1. Electrical incidents wnvolving PCB and polychlorinated benzeme containing transform-
ers, capacitators, ballasts etc. constitute a previously unrecognized health hazard by
expostng persons in nen fndustrial sites Including offices and schools to such texic
chemicals as PCB's, furans, dioxins, biphenylenes, and other related corpounds  Several
similar incidents includino a Binghamton City Hall capacitor incident producina aar
levels of 80 micrograms per cubic meter were noted in Binghamton during the year after
the incident.

2. The presence of these chemicals has not been previously documented in similar cir-
cumstances so that long term exposure to small or other than small amounts of a corbinat-
fon of toxic chemicals of this kind has probably been occurrina in industrial countries
stnce 1929 when widesoread use of PCB's began. These incidents may be contributing to
environmentally induced or promoted cancers, reproductive abnormalities, mmunplogic
deficrency, and possibly premature death from infection, neurologic and gastrointestrnal
system pathology and possibly, by elevating serum triolyceride and cholesterol levels,
excess or avoidable cardiovascular and cerebrovascular pathology

1 Prevention of some of these incidents fs relatively easily and economically achieved
by redesiagning and enclosing PCB containinn transformers and other PCB containing elect-
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rical systems. Many transformers are already 1n contained areas Others, like the
Binghamton transformer, are placed n a fashion which easi1ly may lead to stgnificant
contamination of the buyldina. Future buildings must be constructed with this newly
described potential health hazard in mind and preexistina bufldings must be evaluatad
carefully and, 1f necessary, appropriate safety features added, Improved circuft
breakers or fuses are zertainly desirable, Adeguate fire safety and temoerature dec-
reasing devices can be installed to prevent incidents similar to the Binqghamton incident.

4 Removal and replacement of PCB and polychlorinated benzene contazining transformers,
capacitors, ballasts, etc. must clearly be considared if health risks warrant such
measures, Refilling transformers as with silicon may diminish the risk, “Dry® trans-
formers, with no fluid, may offer wmproved safety. at least with respect to toxic
chemical exposure. Mineral 011 containing transformers, while posine a fire hazard,
appear to be less of a toxic chemical threat.

§. There is no unanimity regarding standards for PCB's in ocaseous ohase evenr in
industry at this tuma, The current United States OSHA standard for PCB's 1n afr for
industry is 500 or 1000 micrograms per cubic meter, depending on the {somer mix.
However a National Institute on Occupatfonal Safety and Health {NIQSH) Criteria Docu-
ment has taken tre zosition, that no exposure to PCB's should be considered safe or
desirable. To implement that point of view it vias suogested in that document that one
microgram per cubic meter, the mimimum level of detection at that time, be used as a
valye to replace the 500 or 1000 micrograms per cubic meter standard Different values
may well have to be established for young children, pregrant women, and other specfal
cases to adeguately satysfy conditfons as demanding as those found n Binghamton and
doubtlessly elsewhere, simply awaiting confirmatory chemical analysis, Standards for
PCB's in soot, or for droxins, furans and biphenylenes in soot or air need to be estab-
Vished.

6 Natiyonal and nternatfonal levels for those chemicals must be established not only
for burldings and various portions of these buildings, such elevator shafts, air ducts,
and elsewhere, but also for human body fluids and organs. At present, serum and fat
determinations of PCB, dioxin, and furan 1somer levels are in early stages of being

used to atterpt to document levels of exposure Individual isomer analysis of body
tissues may prove useful. As clinicians we have values to comsider for lead, arsemic

and other chemicals in body fluids, but we do not currently have clinica)ly meaningful
valuyes for dioxins, furans, biphenylenes or FCB's Datermination of metabolic pathways
and usefulness of blood, fat, urine or fecal levels of these compounds and their metabol-
ftres will doubtlessly Tead to data useful to clinicians evaluating and treating patients
after related 1ncidents.

7. Because toxic chemfcal exposure 1s a rapidly increasina health problem, 1t may be
appropriate that serum be drawn and stored for al) wi)ling members of the population at
several points 1n tyme 1n order that cosparfsons be made when indicated to be able to
evalyate level of exposure after an individual sncrdent At the very least, none eleva-
ted but low levels of a given chemical found after chemica) contamination might prove

quite reassuring to a patient. In the Binghamton {ncident persons without orevious blood
sarples avatlable were exposed L0 various amounts of PCB's, diosins, furans, “iphenylenes
and other pyrolytic bvproducts. Because of this, blood PCB and furan and dioxin amalysys
will be very difficult to interpret. Fish from the Hudson River in Mew York are freouent-
1y high in PCB levels and fish from the Great Lakes have been found to Contafn stonificant
levels (in parts per trillion, P.P,T.) of droxins, including 2,3,7,8 TCOD, Previous
exposure to industrial chemicals or herbic:ides containing dioxins, PCB's or furane provides
further confounding variables, 1h1th a presumed relatively low level exposure for most of the
original 500 persons under medical surveillance 1t will ba difficult to drfferentrate
origin of postive but “ow levels of PCB's found 1n body tissues [somer analysis and fat
bigpsy data may be of value but these technigques are sti1)l experimental and the amounts
present,expeci1ally since some samples were taken long after the incident, may be too low

to detect accurately atL this t:me. Frozen samples for future analysis may prove useful

8 Medical suyrveillance of exposed populations following similar instances from both an
cccupatyonal medicine ntandpoint as well as an epidemiologically oriented study 15 destr-
able. For the individual patient and his or her physician knpowinq what to look for, and
when, and possibly being able to decrease body burden of these toxic chemicals if present
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in elevated levels by pharmacological or other means s certawnly medically desirable
Although epidernoloyy provides only a weak tool for dealing with relatively small
numbers of persons or subtle evemts, it certainly may be Of some usefulness in avents
such as this one Certainly, as better physioloaical indices of exposure become avail-
able, whether urinary porphyrin patterns, fat, blood, urine or fecal chemical anaiysis
for the chenicals, cytochrome P450 or P448 alteratrons, electron microscopic lesions of
hepat1¢ parenchymal cells characteristic or pathognomonic of toxic chemical expasure,
patterns of elevated liver enzymes Or increased serum cholestero)l or triglycerides, en-
hance the usefulness of large scale collaborative studies and reaistries wtll come to
be of markedly enhanced value. At present, relatively small numbers of patients as well
as imprecise estimates of exposure constitute major probiems wn human studies.

9. Intense multispecialty research 1nto all aspects of such accidents is needed
Psychiatric ressarch to understand and prevent psychiatric 111ness following these en-
vironmental 1ncidents is espeuially neaded Medical research gonsiderinn how patfents
exposed should best be monitored and eventually treated 15 urgently yndicated Further
research to explais why chemicals which seen so toxtc 'n numerous animal species have

not been demonstrated to be as toxic 1n ran is essential to differentiate between species
differences which might show man relatively impervious to these chemicals or samply to
establish better studies demonstrating toxicity in humans. 8etter, faster, cheaper,
readi1ly pe-formed sampiing and chemical analys»s techniques are certainly needed. Dipxin
and furan jsomer analys:s frequently cost 51,000 to 52,000 each and take months to
complete. These are far too costly for most parties invalved and almost no oroanization
1s willing to shut down entirely for months wattino to learn whether or not a potential
health hazard ex3is:s

Legal and legislative research 1s needed 1n order to consider whether the current
adversarial and leaal approach to redressing wrongs and hopefully cbtayning justice
through law suits, now epidemic 1n the United States, is the most reasonable aoproach to
Justice for those njured by ncidents of toxic chemical contamination Leoislative
alternatives to the Judicial process are possible, such as workman's compensation, or
specialized approaches similar to the black lung coal mining legislative anproach which
supposes that workinp in a mine for a civen number of years followed by Tung diseases of
certain Xinds are compensable without involvine a court of law are also possible. In
Australifa, Veterans of the Vietnam War who become 111 1n & fashion which might be sttibu-
ted to toxic chemical exposure are compensated unless the government can prove that the
111ness was not caused by Agent QOrange comtaining 2,3,7.8, TCOD, E£ach .
of these financtal and legal approaches has advantaces and disadvantages, but the
toxi1city of these chemicals in man may remain subject to vigorous research and disagree-
ment for many years While screntists continue the tedious and necessary research to [t
its ultfmate but siow course justice will be sought 1n one way or another by those f
exposed to toxic chemicals at great cost to all involved, 3

10. Interdisciplinary communication with scientific colleagues and the general public

with frequency as well as maximum clarity {s essential, Meetinas such as The [nternational
Dioxin Conferences with promptly published proceedings, and with maximum participation of
numerpus views is desirable, Hopefully future meetings will also have scientific present-
ations from colleagues in socioloqy, psycholoqy, law, anthropoloay, political science and
case studies from physicians and from affected persons themselves 11 order that we may
communfcate most effectively in an interdisciplinary fashion and learn from one another
Possibly even panel sessions including responsibie and knowl edgeable members of the press
would contrfbute to Increased understanding and better communication between those involved
in past and future ncidents fnvolving these toxic chemicals.
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