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SFEICE OF
SOL!O WASTE AND EMEAGENCY AESFTNSEE

Mr. Norman H. Nosenchuck, ?.E.
Director, Division of Solid Waste ) S L .

" New York State Department cf

Environmental Consezvation
50 Wolf Road
Albany, New York 12233

Dear Mr. Nosenchuck:

-
-

Your letter cf May 30, 1984, to John Moore provided detail
on your plans to disgose of 425 55~3allon drums of waste con-

—~

"taminated with 2,3,7,8-tstrachlorodibenzo-p~dioxin (2,3,7,3-TCOD).

We understand your department would like to dispose of the drums
by burying them inside the cap at the Love Canal site,

EPA's current policy is, in Seneral, to follow technical
standavrds promulgated under the Resource Canservation and Recpvery
Act (RCRA) when managing hazardous waste =27 a Superfund sit=.

This policy means that those wastas generz-=2¢d on-site to be land
disposea at Lecve Canal should, if possible, be managed in a unit
designed, ouilt and cperated in accordance with the technical

RCRA standards for a new land disgosal facility., In addition, we
recommend that the facility's design incorporate the consizerations
for special waste management plans discussed in EPA's proposed
dioxin listing regulation.

You may wish to continue storage of th= 2,3,7,8 TCDD ccn-
taminated wastes until a permanent methed of rreatment or £isposal
is availaole. The storage facility, in this case, should meet
the technical RCRA requirements for a new storage facility. We
recommend, in addition, that the storage facility provide secondary
containment in case the drums spill or leak.

We have adopted this current policy siace Don Clay's letter
to you of June 14, 1983, His letter suggestad that EPA would
favorably censider a proposal to bury the drums in the cap if the
State met several conditions. This approach will probably not be
acceptable under our new policy. :
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e COMPLlying with our policy will likely incs: ease the coscs
f ‘waste management *at ‘Love” Canal'“*EﬁA Ts-Prepaed “to” ‘Gongide
a request for additional Supe fund monies to cover these ccsts.
A final decision on the specific requirements and tunding musc
await a quick feasizility study uncer the auspices of our ;oint
activities undexr CERCLA.
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MEMORANDEM

SUBJECT: Dispecsal of wastes Containing TCDD ar Reglen VI
Incineration Facilities
et FROM: _ - Lee M. Thomas, Assistant Administragor - wmdioc o, @ D0y
T ’ " Office of Solid Waste and Emergency Response

TO: Dick whitecington, P.E,.
Reglonal Admninisc-acsz (6A)

On June l4, 1984, you wrote John Moore concerning "Dispesai-—
of Wastes Containing TCDD at Region VI Incineration Facilimies.®
This activity is regyulated under the "Vertac Rule" issued unce:
TSCA, I am resgoncding because OSWER has assumed responsibilizy

—-£0r tne substancilve review cf the SU-day notifications reguired
oy TSCA's "Vertac Rule" before aioxin is removed for disposal.

in ycour memorancum, you stace that EPA policy should ra2guire

input from the involved Reglion betfore approval of Vertac notices.
I agree. I have insctructec my statf to erns.re complete coora:i-
nation with the Reglions on Vertac Rule dec.:ions. Qur stancar-:s
practice 1s to work witn appropriata Regicral RCRA or PCB
officials. I uncerscdnd that on previous <:casions your staff
nas oeen ccnsulta2c pefore notices were apgproved tor incineration
or 2,3,7,8-TCDD contaminated material at ctne Rollins, Deexr Pa=k
facility. Consulcacion will now occur for eacn notice. If you
would like to designate a specific contact tor your Region,
piease <o so. I also ayree ctnat consultacion with states is

- cesirable ana I believe Headquarters should Zefer to Regions on
now tnls may Dest de accompliisneda,.

I share your view that dioxin contaminacad waste sncula
not go to Laclneraters with significant eavirzonmentcal proolems.
If, however, an incinerator has a violation of a RCRA reguire-
--------- ~ment chat is not serious enougn to atfect the Reyion's overall
assessment of the facility's current environmeacal soundness and
capabilities (i.e., dces not effect the satisfacrory operation ct
the facility), I believe we can approve tne nocice wnile the 1a=-
volved Region anc state incepenaently pursue RCRA violations,
This apgroacn would 2e consistent with my oojectives in tne
evolving policy on disposal of Superfund wastes at RCRA lana
Qispogal facilities. It is also consistent with the Dioxin
Disposal advisory Group's (DDAG) approach in reviewiny 60-day
notifications; the DDAG review is only to ensure the technical
and environmental soundaness of the proposec disgcosal option.

- Tt Aaae : o - aiatiediig i ——




The 2DAG has recommened apg:oval Qf the Dow Chemicai
Freeporc,. Texas) nct;ce, now in. PTocCess,.provided thac the,Myugf, 5
“OSSlble major RCRA envi ~onmental violations referred to in
your memorandum do not affect the environmentil scundness of
the Rollins, Deer Park incinerator.

I underscand that tne possible violaticons rzlated to
financial requirements and are not such as to make your Region
uncomrortasle witn the centinued operaticn of tne facility in a
manner protective of the environment. Given this fact and my
. . approach in tnese situations as cutlined aoove, I understana
“F.o- 727 7 gnat your Region's O‘lglnal concerns with Dow's proposal nave

Deen zesolved.

n
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Please advise me immeciatsly if you nave any r-emainlng
concerns with our approving Dow's notice.

. - —

Your memorandum also raised tnree other specific issues:

® The fi*m groposec to dispose of the waste need not have nesn
notified =- The 60-day notice reguli-ement applies tc tne
individual wishing to disocse cf the wastes. DDAG's review
focusses on the tachnical/envizonmental acceptapility £ ke
planned disgosal. Specific business arrangements bezwean
involved parties are not reviewed. JApproval ot a notice
qoes not mean that a satisfactosry sSusiness arrangement aa
been comglecsa. However, snould tne as. -cved glsposal Dy
not work out, EPA would have to oe re-n:zified (the 80-da
process) bercre another cprion coulc 2e .mplemented.

5
tizn

° Delegated States should be-consulted ~-- I agree. Regional
processes for consultlnyg with sStates wiii nave co be
xpediticus: EPA has only 60-days for its total reveiw
process. EPA's approval apglies anly to cthe tederal TSCA .
reguirement, Of course, All necessary State and locail
regulrzments also must De met. The neorificacion rule is an
interin emezgjency measure to jive EPA time t©s preventc improgers
disposal

° pDioxins should only be aisposed of in RCRA germittea facilities
that have bHeen tested for dioxin disposai -—- Thls 1ssue 1S
being addressed 1n cne Aaioxin iiscing. ontil it is effective,
the 60-day notification requirement and 1tcs procedures apyly.
where the DDAG nas juaged 1t grudent, EPA reguests tnhat some
dioxin contaminated wastes not be incinerated uncil a demcen-
stracion ocurn is conducted. Appropriate risk analysis and
public involvement may also be necessary.

Thank you for your interest in this issue. I lcok forxward
to your support as we proceed with the difficult task of resolving
the dioxin problem.



MITLANG FRQ O RESONTAMINATION, CITAXIFICATION <
CONTADNVIENT OF TOXIC WASTZS,/STILS CUNTAMINATED
2y 5(3s, DICXINS, &NT FLRAMS

Paul E. des Rosiars™

ABSTRACT

The EPA COffice of Research and Development currently has,
budceted aporeximazely Sl miliion in 1984 for engineering inves-
tigations to support a national dioxin strategy. This paper
covers projects that are either on-going or in the final plan-
ning stages, together with a review of private sector developea
technologies that show merit. The EPA projects include: (a)

-a classical study on the sorption/desorotion of 2,3,7,8-TCDD
gn/from contaminated soils using a variety of solvent systems
historically associated with 2,4,5-trichlorophenol distilla-
tion "bottoms", namely, water, methanol, ethylene glycol,
toluene, and certain surfactants; (b) an assessment of PC3
transformer fires to include a characterization of scot pro-
duced, safety protocols for firemen (and protective clothing),
and practical remedial methods; (c¢) an evaluation of a mobile
incinerator; {(d) an evaluation of the feasibility of UV photol-
ysis, singly and in conjunction with chemical detoxification
methods such as alkali polvethylene glycolates (APEG) for dioxin-
contaminated soils; and (e) an evaluation of in-situ stabiliza-
tion/fixation technigues, which will include asphaltic materials
and portiand cement, among others.

- —

INTRODUCTICN

On January 10, 1979, a railroad tank car carrying 75,000
liters of crude o-chlorophengl ruptured near Sturgeon, Missouri.
Forty-seven workers from the Norfolk & Western Railway Company
wa2rz-employed to clean up the spill and in the procass. were
exposed to a variety of toxic chemicais, including chlerinated
phenols, phenol, and the toxic artifact, 2,3,7,8-TCOD. In fact,
the concentration of this dioxin isocmer amounted to only 22 ug/kg
(ppb). As a result of alleged axposure and the manifestation of
certain perceived health effects and pnysiological symptoms, e.g.,
rashes, aizziness, loss of memory, extreme fatigue, impotence,
upper raspiratory gifficulties, and in one case, cancer of the
testicles and the skin, the workers brougnt suit in anm [1linois
court against the railroad company and the manufacturers of the
tank car and the faulty coupling, including Monsanto, the manu-
facturer of the o-chlorophenol. On August 26, 1982, the
Edwardsville, [1linois jury awarded the highest monetary judgments
ever made in the U.S, as a result of a single tankcar spill --
§57.85 million. Prior to the commencement of the April § trial,
Monsanto, General American Transportation, and Orasser Industries
settled out-of-court for an estimated $8 million. This court
decision represents the first time a U.S. jury has concluded that
dioxin caused permanent harm to humans and thus has highlighted

* Environmental Protection Agency, Nioxin Disposal Advisory Group,

Washington, DC 20460 USA
froz: ,EEI;EEQQQQEQL Cantamizarion, Incernational Conference spomnsored by the United

Nacions Invironzencal Programme, Izperial College, London, July 1984, po. 181-91.
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the mors tnan 35 wasts disposal sites within the Scata of Missouri

w7 iz LHAt contain polychicrinated dibenzo-p-dioxins (PCO0s).

Recently, in November and Jecember of 1983, three saparatsa

suits were filed in St. Louis Circuit Court: 1in cne case, by 57

persons who contend they suffered general systemic effacts from
dioxin-tainted soils at six sites in eastern and central Missouri

-- for $684 million; in a second case, by 25 dockworkers and a

widow of a former dockworker aof a trucking firm in St. Louis --
for $620 miTlion; and finally, by 183 people at Times Beach and
Castlewcod who assert that they suffered serious health deficien-

"cies as a result of dioxin exposure -- for $1.8 billion. There-

fore, this situation has catalyzed an acute public and-govern-
mental awareness of the potantial severity and explosiveness of
of the PCDD problem. PCB transformer fires, accidental spills,
and inappropriate dispasal have compcunded the problem particu-

larly in regards to PCOFs (furans).

On December 15, 1983, the U.S. Environmental Protectian
Agency (EPA)} issued a national dioxin strategy for investigating,
identifying and cleaning up sites contaminated by dioxin (2,3,7,3-
TCOD)(ref 1). Within the framework of this strategy is a plan
that calls for research to be conducted on the taechnical feasibil-
ity and economics of alternative methods for disposal and destruc-
tion of wastes and soils contaminatad by dioxin.

To implement this strategy, EPA has estab’ ished seven cat-
egories {tiers) of investigation and study rar:ing from the most
probable contamination to the least. These areo:

1.

2.

2,4,5-Trichlorophenol (TCP) production sites and waste
disposal sitas.

Sites and associated waste disposal sites where 2,4,5-TCP
was used as feedstock for pesticide products.

Sites and associated waste disposal sites where 2,4,5-TCP
and its derivatives were formulated into herbicidal
products.

Combustion sources such as municipal and hazardous wasta
incinerators, PC8 transformer/capacitor fires, reactiva-
tion furnaces for spent granular activatad carbon,
boilers burning PC3s and pentachloraphenol (PCP)-treated
wood, etc.

Sites where herbicides derived from 2,4,5-TCP have been
and are being used on a commercial basis such as rights-
of-way, rice fields, forests, certain aquatic areas, and

pastureland.

Certain organic chemical and pesticide manufacturing
facilities where improper quality control on certain
production procasses would have resulted in the formation

of 2,3,7,8-7C0D.

Control sitas whers contamination of 2,3,7,8-TCOD is not
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suspectad. These will be compared with kncwn contamin.
ated sites to form a background level for the strategy

.

[t is expected that 30-20 percent of the 2,3,7,8-TCDO contam-
ination will be found in the first two categories. Cleaznup activ-
jties in these areas will be managed by the Agency's hazardous
waste Superfund program.

Funding for effarts in the remaining categories will be under-
. -taken from separate $4 million appropriations for each of the 1984
and 1985 fiscal years earmarked for the National Dioxin Study. The
timeframe anticipated for taking samples and conducting investiga-
tions in Tiers 3 through 7 is two years.

EPA RESEARCH AND DEVELOPMENT DIOXIN--ENGINEERING PROGRAM

Funding in the near term for .the EPA ORD Dioxin--Engineering ———
program is delineated as follows:
FY 1984, $K FY 1985, $K
Base _ 1145 ~ 1041
Accelerated 2400 1950
Total ' 3548 2991

Additionally, approximataly $1.3 million for each year is being
used for health, fates and transport, and analytical quality con-
trol/quality assurance investigations. The foiiowing projects
have recently been initiated and are herewith summarized:

o Sorption/desorption of 2,3,7,8-TCDD from contaminated sails.
There are many inferences in the scientific [iterature that "...it
has been demonstrated and reported ...that TCOD is tenaciousiy
bound to soil particles and will not leach off with water ..."
(ref 2), yet such a hypothesis remains to be proven by employing
properly and statistically designed experiments. Data gathered in
an impressive study, conducted at the Universite Catholique de
Louvain in Belgium {ref 3) indicated that up to 95 percent of the
Tindane applied (0.1 - 6 ppm) was adsorbed by soil colloids in 42
soil samples (top and subsoil horizons). Furthermore, leaching
experiments showed a Taw adsorption capacity, almost immediate
retention, and almost complete irreversibility. Thus, migration
of lindane in the soil profile appeared to be an extremely slow
phenomenon and would be practically limited to the superficial
layer.

Recent data from soil borings at Times Beach, Missouri
(ref 4) demonstrate almost complete adsorption of 2,3,7,8-TCOC
within the upper 23 cm soil thickness and an interesting chromato-
grapghic effect when concentration of 2,3,7,8-TCDD (143 - 2 ppb
range) is plotted against soil deoth. Total organic carbon (TOC)
(117 - 6 ppm range) adsorption paralleled that of TCDD except that
removal occurred in tne upper S cm.

Because TCDD can be bound to soil colloids by any or all of
the following mechanisms, namely, adsorption, absorption, chemi-
sarption, and oc¢clusion, it was necessary to conduct classical



scientific experiments dealing firsthand with TCOD's acparent
peculiar behavior in soil. Hence, a decisian was made to chtain
paired samples from nine sites known historically to be contamin-
ated by 2,3,7,8-TCDD -~ six from designated sitas in Missouri, one
from Jacksonville, Arkansas, one from Newark, New Jersey, and
finally, one from Niagara Falls, New York. Each pair would repre-
sant roughly a core of one meter depth in a known contaminated -
area, the other sample would comprise a clean or uncontaminated
-5011 profile some distance away. The clean soil samples would be
characterized as to pertinent parameters such as pH, percent sand,
silt, and clay, organic content, moisture content, specific ion
exchange capacity, etc. These samples would also be contaminated
with radiolabeled 2,3,7,8-TCD0 and the horizontal and vertical
migration of the TCID would be detarmined with time at a specified
temperature. The mobility of TCDD in the nine clean s0ils will be
measuraed with the aid of scintillation counters. The TCOD-contam-
inated soils, meanwhile, will be used in experiments designed to
promote desorption. Therefore, a variety of solvents common to
the production of 2,4,5-TCP will be employed, namely, ethylene
glycol, methanol, water, toluene, and certain surfactants, at
ambient laboratory temperature (18-209C) and at the maximum
temperature Tikely to be observed in the field, that is, about
400C, The results of each study will be both internally and
externally peer reviawed prior to publication in an appropriats
Jjournal, '

o In-situ stabilization. The history of TCCC-contamination
within tne State or Missouri can be traced to 1971 when Russell
Bliss, a waste 0il hauler and disposer, collected 2,4,5-TCP still
bottoms, mixed the latter with other waste o0ils such as spent
automotive crankcase o0ils and PCBs, and appiied these mixtures as
dust preventatives to several unpaved roads. As a result, to date
more than 35 sites within the state have been designated as highly
hazardous to human health by the EPA Office of Solid Waste and
Emergency Response {OWSER), in cooperation with the Centers for
Disease Control (CDC) in Atlanta, Georgia, and have thus been
placed on the Agency's Superfund list for remedial action,

Several of these sites are located near residential communities
and require temporary, if not immediate, remedial action to pre-
vent dust emanation and soil transport due to rainfall., However,
the utility of asphalt and cement for this application is unknown
and has vet to be studied properly. Moreover, some members of the
scientific community have raised questions as tg the pnotential for
not asphalt to release TCDD from the soil matrix. ORD has there-
fore initiated a series of experiments whose purpose will be to
evaluate a variety of methods for dust and erosion control. These
inciude asphalt, portland cement, two types of geotextiles (one
porous to enhance vegetative growth, one non-porous to minimize
vegetative growth), and a newly developed encapsulant that may be
best characterized as a sulfur-enhancad asphaltic material. These
encapsulants can be employed as paving mixtures or as fixative
agents, where applicable.

Since the voiume of TCDD-contaminated soil within the State
of Missouri is estimated at 500,000 m3, one alternative disposal
method has been proposeg -- that of controlled removal, transport,
encapsulation with a properly designed fixating agent, and deposi-
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tign of zne sturry or “fixed" soil within an abtandcned mire. A
feasibility study is currently underway that will address tne
size/volume/capacity of selected mines and the geological! and

- hydrogeological conditions with special emphasis placed on wet-dry
conditions and proximity to groundwater. The study will further
identify front-end preparations and failsafe backup systems
necessary for fullscale implementation to include various trans-
port options and the potential impact upon sensitive areas such as
schoals or hospitals., Finally, the advantages and disadvantages
of the concept will be documented regarding the compatibility of
the stabilized materials within the mine envircnment and optimiz-
ation of the placement schemes.

0 UV photolysis/APEG chemical detoxification. Currently, CRD is
investigating the use of aixall polyethylene glycalate (APEG)
reagents to treat soils contamirnated by halogenated hydrocarbon
wastes, including PC3s, ethylene dibromide (EDB), and 2,3,7,8-
TCDD (ref 5).

Certain contaminated soils in dumpsites and horse arenas in
Missouri, Arkansas, New Jersey, and New York are areas of immed-
iate concern, however. The principal objective of this rasearch
was to evaluate initially, at the proof-of-principlie Tevel,
selected APEG reagents at ambient temperatures far the destruction
of TCOD and other hazardous substances in sails from two contamin-
ated Missouri sitas: Denney Farm and Timberline Arena. The total
organic chlorine cantents of these two sails ara, respectively,
1380 and 15.3 ppm; their TCDO contants ara, rsspectively, 330 and
277 ppb.

- The experiments ‘basically involved: (a) tne preparation of
.s0il samples and solutions; (b) the treatment of samples with APEG
reagents; (c) the "quenching" of treated samples at predetermined
time intervals of 7, 14, 21, and 28 days to destroy or inactivate
the reagent; and (d) the analysis of samples removed for 2,3,7,8-
TCOD content. In addition to the treated sanpies, untreated

control samples were also analyzed.

The technique will be applied to small field plots (1 m x
1 m) at a designated site in Missouri this summer, Contral plots
will be treated with polyethylene glycol {a proton donor), using
agricultural equipment for both injection and rototilling pur-
poses, in order to discern any measurable TCOD destructive en-
hancement due to ultraviolet photalysis., Similar plots will be
treated in a like manner with APEG reagents. Should the field
trials prove successful, full field validation tests will be per-
formed the following summer with the intent of cleaning up an
entire horse arena during the evaluation.

0 PC3 transformer/capacitor fires. Presently, ORD is conducting
‘researcn on PCB fires, whicn covers threse areas: (&) the chemistry
of PCB fires to include theoretical products of thermal stress
based on composition of askarel used; (b) emergency responsa pro-
tocols for firemen, including protective clothing required; and
éc) oractical remedial measures fcor building cleanup (ref 8).
ertain facts have become apparent as a result of ORD's investi-
gative efforts: Given that chemical groduction in the U.S. no




tonger includes 2,4,5-TCP manufacture {(the most significant his-
torical source of 2,3,7,8-TCO0), the soot produced as a result of
PC8 trans¥ormer/capacitor fires contains the highest concentra-
tions of PCDFs and PCDDs {the latter only if chiorobenzane dilu-
ents are present in the askarel mixtures) found in the U.S. today;
on & weight basis, however, municipal combustion devices account
for the largest quantity of PCCFs and PCCDs produced currently.

As a3 resuylt, CRD 1s Tn the process of securing PC3 samples from:
Binghamton, New York; Chicage, [T1inois; and San Francisco, Cali-
fornia, sites of significant PC3 transformer fires. The EPA
analytical laboratory in Cincinnati, Ohio will conduct a chloro-
benzenes isomer scrz2en on the samples together with homologue
analyses for PCB8s, the purpose being an attempt to corrajate

PCDDs and PCDFs content of soot and wipe samples (within the
transformer vaults) with chlorcbenzene and PC3 centent in the
transformer fluid. The information thus gathered will be shared
among the electric utilities, insurers, firemen associations, the ——
Electric Power Research [nstitute (EPRI), and the National Insti-
tutes of Occupational Safety and Health (NIOSH).

o Mobile incinerator., The EPA mabile incineration system (Fig 1}
is designed and constructad to provide a mobile facility for
onsite thermal destruction/detoxification of hazardous and toxic
organic substances. The total system consists of: (a) major
incineration and air polilution control =quipment mounted on three
heavy-duty semi-trailers; {b) combustion and stack gas monitoring
equipment housed within a fourth trailer; {c)} zncillary support
equipment. The mobile incineration systam ccmc-ises principaily:
(a) a rotary kiln, with a 15 cm thick refractcry-lined, direct
fired, cocurrent flow unit designed to operate up to 1000°9C with a
nominal salids retention time of 1 hr; (b) a secondary combustion
chamber, Tined with 15 cm of castable refractory, designed to pro-
vide 2.2 sec of retention time and up to 1200°C; (c) a wetted-
throat venturi quench elbow Tocated on the exit that cools flue
gases *o about 889C; (d) a cleanable, high efficiency air filter;
and (e) a mass transfer scrubber comprising a horizontal, cross-
flow irrigated, packed bed absorber tower and induced-draft fan
driven by a 135 np diesel engine. Auxiliary equisment consists of
bulkx fuel storage, waste blending and feed equipment, scrubber
solution faed units, ash receiving drums, and an auxiliary diesel
powered generator.
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Figqure 1. Block flow diagram of mobile incineration system.
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The total system is controlled and monitored via electrical
relay logic and conventional industrial process instrumentatian
 and hardware. Safety interlocks and shutdown features comprise a
major portion of the control system. Fuel, waste and combustion
air feedrates, combustion temperatures, and stack gas concentra-
tion of CO, COp, and 0 are continuously monitored, thus assuring

compliance with regulatory requirements.

Sevaral trial burns have been conducted designed to meet
requirements specified by the Resource Consarvation Recovery Act
(RCRA}, namely: (3) maximum allowable particulate matter emission

rate of <180 mg/m

corrected to 7% 02 in the stack gas; (b) HCI

removal efficiency >99% or a release rate of <1.8 kg/hr for the
stack emission, whichever is greater; and (c¢) minimum organic
destruction and removal efficiency (DRE) of 99.99%. Table 1
contains recent data obtained from test burns conducted pursuant

to requirements in RCRA (ref 7).

Table 1. Operational data regquired for permit applications.

Test 3 Test 4 Test §
Waste Feed, kg/hr
TaCM 31.8 Trichlorobenzede: 3.8 15.1
Dichloro- 43.1 Tetrachlorobenzene: 0.4 2.9
benzene Aroclor 1260: .6 22.7
Stack Emissions
Flowrate, m3/min @STP 112 86.2 90.5
-Garticulates, mg/m3* 64,9 35.2 42,7
MC1, g/hr 18.3 1.12 1.50
nev, RE % 99.95 99.98 99.99
TaCM, DRE % >99.99996 - -
Dichlgrobenzene, DRE >99,99998 - -
Trichiorobanzene, DRE - »>99,9998 »99,99993
Tetrachlorobenzene, DRE - >99,994 >99.99985
Aroclor 1260, DRE - >99,94998 >99.99941
Total R-C1, g/hr <0.48 <0.39 <0.41
* Corrected to 7% 0p; TaCM = Tetrachloromethane
Currently, a solids feed system is being installed, This will

allow more flexibility within the mobile incineration system so
that caontaminated soils can be processed. "Cold" and "hot" tests
are to be conducted using clean sand and sand contaminated with

similar surrogates as employed in the liquid waste tests.

It is

anticipated that the mobile incinerator will be transported this
autumn to the Verona, Missouri area, where trial burns will be
performed on 2,4,5-TCP/hexachlorgphene still bottoms and UV photo-
Tysis destruction process effluent wastes (ref 5), currently
stored at the Syntex Agribusiness facility. Following thesa
trials, TCDO-contaminated soils from the Denney Farm site will be
processed. Trial data will be evaluated and, if acceptable, field
tests will be conducted on the remaining liquid wastes and the
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inated liquids and soils in the U.S.
PRIVATE SEZCTOR DEVELQPED TECHNOLOGIES

Cartain private sectaor develaoped tachnologies that are either
under active development ar show promise include:

0 High temperature, fluid-wall reactor. The J.M. Huber Carpora-
tion of Borjer, iexas nas developed and constructed a high temger-
ature, fluid-wall thermal process that operatas in the range of
22000C using intanse thermal radiation in the near infrarad
(ref 8). The hazardous waste reactants, that is, the halogenated
aorganic liquid wastes and contaminated soils, are isolatad from

" the porous graphite reactor core walls by means of a gasacus blan-
ket formed by flowing nitrogen gas radially inward through the
porous core walls, Destruction i's acccmplished by oyvrolysis
rather than oxidation. .Reactor exhaust gasas are cooled and pass
through a cyclone and baghouse for particulata reamoval, Chlorine
removal and further cooling are accomplished in an aqueous caustic
scrubber. The cool, particulate-free gas then passes through an
activated carbon charcoal bed prior to antering the stack.

- This represents the first destruction process %tested using
contaminated soils. Aroclor 1260 was mixed with sand to form a
solid waste feed containing approximately 23CT7 opm PCB8s. Carbon
black was also mixed with the feed at a 6.25:. riatio to PCS oil.
This was equivalent to about 2.5 percent of =-~2 total feed mass.
(Carbon black is used to enhance radiant ener:y transfer to the
feed and to reduce coagulation of the sand particles.) ‘

A statistical analysis of the destruction efficiency data
employing a Monte Carlo simulation indicates that the range of
DEs for the reactor, at 95% confidence limits, is 99.9995 -
99.9%995 percent. In all cases, the DREs exceeded the 99.9999
percent criterion as set forth by the Toxic Substances Control
Act (TSCA) for PCB incineration. PCDDs and PCDFs ware analyzed
in the cyclone outlet samples by selected ion monitoring GC-MS.
The results of these analyses showed that both were below detec-

. tion limits of 0.03 - 0.06 ug/SCM. Current plans call for a test
burn on TCDD-contaminated 1iquids, followed By soils, located at
a plant site in Jacksonville, Arkansas. Successful demanstration
of this process by Huber will result in the granting of commercial
permits. Huber is presentiy constructing a 30,300 ton/yr unit,
which will be available for use in early 1985.

o Fluidized-bed incineration. Energy, Incorporated of Idaho
FalTs, [aano nas aeveloped two fluidized bed incinerator units
that have been routinely used to destroy radicactive wastes

(ref 9). The smaller 20 cm diameter, manually controlied unit
can process 135 g/hr and is fully RCRA permitted. The 45 cm
diameter unit is fully automataed and contains several emission
cantrol devices including an activated carbon absorber and full
radicactive iodine canture devices. Etnergy, Incorforated has a
RCRA Part B permit pending, The larger unit has a rated czcacity

of 22.7 kg/hr.
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0 In-sity vitpification, Rattella Pacific Northwest Laborator-
ies, Ricnland, Wasnington has develcped an emerging technology for
potential, in-place immobilization of radioactive and highly toxic
wastes (ref 10). The contaminated soil is stabilized and converted
into an inert glass form. This conversion is accomplished by
inserting electrodes into the soil and establishing an electric
current between the electrodes. Any contaminants releasad from the
melt are collected and routed to an off-gas treatment system. A
stable and durable glass dlock is produced that chemically and
physically encapsulates any rasidual waste compaonents, Table 2
delineates some recent data.

Table 2. In-situ vitrification data.

Systam Size Power Electrode Block Dapth
Spacing Mass
Laboratory 30 kW 30 cm 50-1000 kg -
Pilot 500 kW 1.2 m 10 tons -
Full-scale 3750 kW 5 m 350 tons  10-13m
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APDPENDIX

L. Example of a calculation of TCDD equivalents where iscmer-

specific concentrations are availaple,-

warranced.

Isomer Concentration Relative TCDD
(oob) potency Zguivalanes

2:3)718-TCDD 0.5 . e l Q.3
1,2,3,7,3~-2eCDD 0.10 0.2 0.02
1,2,3,6,7,8=-H4xCDD 0.05 0.04 0.002
l,2,3.7,8p9'HxCDD 0.5 0-04 0002
1,2,3,4,7,8=-HxCDD 0.1 - 0.04 0.004
2'317'8-TCDF 0.5 Oul 1.05
192,317.18-PQCDF Ool 0-1 0.01
2,3,4,7.,8-PeCDF 0.01 Q.1 0.301
1,2,3;6;7.-8-HXC3F 0.01 0-1 0.001
112'3171819-HXCDF O-Ol 0-1 OuOOl
1,2.3,4,7.8-HXCDF Oool O-- 00001
2’3'4’6'7'8-HXCDF 0001. 0.- 0.001

Total: 1l.s

Note that the total TCDD equivalents estimaced is zounded to

the nearest decimal because a more precise estimace is not



2. Example of a calculaticn of TC3D eguivalencs wners 2niy

homologue=specific analyseé ars availaole.
Homologue Concentration Relarive TCDD
- {psh) Potency Iguivalents

TCDDs 0.3 i ¢.3
PeCDDs 3.5 0.2 0.1
HxCDDs 13.0 0.04 0.42
TCDFs 100.0 0.1 10.0
PeCIfs 130.0 2.1 15.0
dxCDFs 10.0 0.1 1.9

Note thac the total TCID eguivalents e2stimacad Ls rcunded to

Total: 2.7 .0

the near=st cdecimal because a more precise estimate is not

warranted.



"OTHER" DIOXINS AND FURANS

Basis of Concern

o Related chemicals sometimes nearly as toxic as 2,3,7,8-TCDD
0 Amounts generated scmetimes as great or greater than 2,3,7,8

© Relative potencies, not all in agreement

Status of Strategy

0 Tentative agreement on some approaches/issues

- separate effort from Dioxin Strategy

- 3 general approaches being defined:
1) little additional effort ' ——
2) thorough testing of "dirty dozen"
3) screening of comprehensive list

- chemicals of concern based on exposure & hazard

- favor a biocassay battery of tests as part of strategy

- monitoring needed for several chemicals

© Draft available in a few weeks

Regulatory Activities on Chemicals Related &> 2,3,7,8-TCDD

o RCRA listing: tetra, penta & hexa

o PCB fires: furans
- Proposed Rule by October 1

o Wood preservatives: hexa
- PD-4 issued

o Pentachlorophenol, non-wood uses: hexa
- expected September 29

© OTS is asking industry for biocassay battery on a PMN

Other Activities on Related Chemicals

© Bicavailability Workshop in September included concerns
about dioxin relatives

o Computational Technigques Workshop in October will include
dioxin relatives as a case study

© Pesticides with possible dichloroaniline contamination
(diuron, linuron, propanil)
- Possible azo & azoxy formation in wastes & treated fields
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ne, Merris Kay

Regional Adminiscratuy

Ue8e Invironmental Procection Agency
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324 Zast 11th fereat

Renges Qity, Hissourl $4104

Dear Motzist

As you ‘miov we Nave dsen evaluatiog the Beslth issuas zelated o eleenup of
1znd contamisated with 2,3,7,8~catcachlorodibenzodionin (TCHD) {n vesponse 2
vecuasts fr2a you and cothers 4n BPA, We would like Lo compunicets to you owr
vecommendacions oo saversl Ladues of importancae.

Ve have previcusly stated that ICDD semeantrations of ons part par Billics
(ppd) or greacer La ths surface 30il of & residential sved congliitule an
ynaccuptebld Tiak 20 human heslth, Adeagquats cleanup of res{dential arceas,
froa & pubdlic haalih perepeciive, requiras that the corcantration of TCOD [eft
10 surfece 1oil de lave than one ppb, Adthough cvesssrech 1¢# soncinuing Lnce
the health yffects of TCOD, we ars 0ol currettly avaere of soy Zev infsaruation
that would sudstantislly sltar ths rsasening benind thip Sudgenect, as
sxpreseed 43 the TCDD risk spyeamment decument of Xizbrough,

3 als

Acceptabdls resedisl strateglas for recidencial areas might includs leeviag
TCOD conesatraticns Sf ons pPd oF greater {a sedl thaf is belov tha surface
level (covered aithel Yy the sutface soil or some vore durable wetarisl such
29 asphalt 2t coznerete) {f surrent and fucure uyss of the land precludes ths
Iikelihocd of significanc future expssure to zhe coatamizatad soil., Should
TCOD be Jeft 12 wsubsutface sress, BPA, #s the fedatsl agancy rapenaidle for
risk asssagemant at TCOD sites, should be sble €0 sswutTe thet these higher
eoncsutrations of TCOD will sot Be disturbed during all zezscoadle uses of
residencial lends, Thete =ust elsc be ssourancs that erosion will net
eventually yncover there Buried pocksts of TCLD; the lend uee mwuat sleo de
menitored tu pravest fututs vee (8.8¢, codetructice) thac mighe disturd tha
buriad TIDD, causing voasccaptable hunss exposurs st & future date. I3 Cha
abeencs of lvugecera aonitoring of contsaineted teeidential gites, the Canters
for Disesse Coucrol (CODC) recowaends cthat che 2,3,7,8-TCDD be raacved {rew ell
contawinated areas, vegstrdless of depth, to @ lavel of L ppb, 1a any event,
{8 areas with gurface and audsurface comtaminetion, we wuld recommand
vemoving et leset zhe upper layer of Beavily coocaxingteud gofl (¢ inches ot
graster) and raplacing vith uncontaminsced soil to provide & effective
barrier for srdingty residentisl use. Whate feasidls, e.§,, in discrele arsss
of wmposurs, or {n arses of very high levels of contsainatios, we would
recommeand tewoving as wuch of cthe highly contaminsted sudesurfacs dirt as

.. . foasidla,
T

\\
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Page 2 = Xx, Morris Kay

For 1asd vhere the ueer 18 goizg to De other tham reastdenzisl, a ¢leanyp
secandard dilfarent frzsm otk PPpY Ay be pprapriate. CarTsaln agriculiural
activities, guch as ralsing fcod asiaals thet dicacsumulate TCID, ought te be
conducsed o lamd with far laes thas cue ppd TCID. Por commercial or forme:
induatrial areas, veers childzes ate seldow present 4nd vhats extessive hymasn
contact with goil ot dust 1s not likaly %o occur, & clesmup standard legs
stringent thad ouk ppd could ressocadly be cogeldered. In eveluating such
nou~-residantisl areas judgesen: ust be uged as > the likelikood of
signifissat exposure (especially to shildram) occurring. For exsaple,
non=residential areas auch o8 playgrounds, parks, day=cace cantecs, bBorsay
arenag or other settings vhavte significan: expoeuse to sail securs should bave
lindes etallar to zesidencial avera, Othar avesas with lese likellhooed of
sigotficant axposurs cauld Mave clean-up standazds that are sogavtal higher;
the lsvels propoved by EPA Region Il of $ ppd for such sreas (with a cailing
of 7 pbb) seez ressonable to us., Tha saze cavests noted adore coccerning
erosion and futyze lecd uss 4137 would apply to commarvclal greas,

ds yeu k20w, 1t 1¢ very Llzportant that the remedial strategies apriied de
consisten: frew Regiocs to Ragica, Jurthatmors, slthough theve ie grost
vattladllizy snong the sites, It (g iwportant to apply the same gemersl eeZ of
principlasd 80 that & cossiscent policy s developed and i{mplemwenced. We are
quite willing to esaiat in this process, asd we will Be glad co raview
comedisl ection plans {07 conformance 25 aczepsed pudlic haalth priseiples.

Sizcerely yecurs,

[
Y
scaon N. Houk, M.2.

Dirscior
Cantar o7 EnviTonmental Realzh
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IN THE UNITED STATES DIS
FOR TWiE ZASTEIRN DISTRICT OF ARKANSAS
WESTZAN DIVISION

UNITED STATES OF AMERICA,
Plaintiff,

VvSs.

WERTAC CHEMICAL CORPORATION, and

HERCULES, INC., A Corpcration,

Defendants.

ARKANSAS DEPARTMENT OF POLLUTION

-CONTROL AND ECOLOGY,

Plaintiff,
vs.

VERTAC CHEMICAL. CORPORATION, and
HERCULES, INC., A Corperaton

Defendants.

ORDER

RICT COURT

R CARLQ 85z

No. LR-C-80-109

No. LR-C-80-110

This Court approved the entWy of a Consent Decree on January 18,

This decree contemplated that the parties would ultimately reach a

negotiated remedial plan for Vertac's Jacksonville plant site. Paragraph VI

aof the Consent Decree provides for dispute resolution by this court in the

event the parties failed to reach a negotiated remedial plan. After exhaus-

dve study of the plant site and protracted negotiations by the parties, no

remedial plan has been approved by all of the partes. Vertac, Hercules

and the State Department o Pollution Control and Ecology are satisfied

with the plan prepared by Vertac's =onsuliants. Additicnally, Hercules and

Vertac have entered into an agreemei.t culzerning the sharing of the cost



asscc:ated with implemenung the remedial pian. However, the Invimcnmeantz.
Protecuicn Agency objected to Veriac's propesal and the gartes have Zesn
- unable to resolve their differences. Therefére, X"e:-:ac filed & pezuuzcn
pursuant to Paragraph VI of the Ccnsent Degree seeking this court's
intervention in the resolution of the dispute.

_ The history of the Jacksonville plant site as well as this lingauon is
fully developed in the Court's Memorandum Opinion and Order Zled Méy
12, 1980 wherein preliminary injunctve relief was afforded the pia:ntifis in

4 s Wt

these two consclidated cases. Unitad States v. Vertac Chemical Corparatien,

489 F.Supp. 870 (E.D. Ark. 1980).

Paragraph VI(A) of the Consent Decree provides as follows:

'

(A) In the event a dispute.should arise among Vertac, ZPA and
the State regarding any plan, propesal or implementation schadule reguired
t©0 be submitted by Veriac pursuant to the terms and provisicns cf this
Consent Decree, Vertac shall, within 45 days after the expiration cf the
time allowed under paragraph V(B) for respcnse by EPA/State, file a
petition with this Court setting forth the proposal in dispute. In the
event of a dispute between Vertac and EPA or the State, Vertac shall also
have the burden of showing that its proposal is appropriate to fulfill the
terms, conditions, requirements and goals of this Consent Decree, In
resolving any dispute, the Court shall consider the nature of anvy endanger-
ment, and the cost-effectiveness of alternate proposals which satisfy the
goals of this Decree.

| Vertac has the burden, under this dispute resolution procedure, of
showing that its remedial proposal is appropriate to fulfill the terms,
conditions, requirements and goals of the Consent Decree. The issue

before this court is whether or not Vertac has met this burden and in



making this determinadon the Court is reguired under the Consent Decree
to consider:

1) the nature of any endangerment to humzrn health or the

environment,

2) the extent to which the various proposais would reduce

any endangerroent to human heairth or the envirenment;
and _

3) the cost-effectiveness of alternative proposals which

would satisfy the goals of the Consent Decree.

The goal of the Consent Decree is the protecton against endangerment
to human health or the environment arising from present or prior operaticns
or conditions at the Jacksonville plant site; provision for corderly and sys-
tematic storage, transfer, dispo§a1 or treatment of chemical wastes at the
Jacksonville plant site; protecticn against migration of pollutants from the
‘Jacksonville plant site into the environment; implementation of plans and
remedies for restoration and/or containment of any contaminated ground
water; the study of the condition of Rocky Branch Creek, the drai.ﬁage
ditch running from the east side of the plant site to Rocky Branch Creek,
and Bavou Meto; and the study of Lake Dupree for poténtial remedial
'measures. (See Paragraph IV of Consent Decree).

Approximately two weeks of testimony was presented by the parties at
the dispute resolution hearing and the Court is now prepared to make its

Findings of Fact and Conclusions of Law.

FINDINGS OF FACT

1. The alternative remedial plans address three basic sources of potential

endangerment to human health and/or the environment.



a) barrelied wastes contamning up te 100 paris per millizn dizwn
which are buried in the "North Burial Area”.

E) contaminants other than dioxin in the wastes buried on-size
such as chlorinated phenols, aniscles, chlerinated berzanes,
2,4-D, 2,4,5-T in the "Nerth Burial Area" and aidrin, dieldrin
and DDT in the "Reasor-Hill Burial Area".

c) low level concentrations of diexin and chlcrinated phenois in
the East Ditch, Central Ditch and Cooling Pond.

There is not a serious danger ¢f the dioxin, contained in the barrel

in the "North Burial A.rea",: ‘moving off-site underground. Sam——p-l_;s

rom the wells on-site demor;st'ate that it is very unlikely tha:t dioxin
will move subsurface in the groundwater even when a liquid crganic
sclvent component such as toluene is present.

The non-dicxin wastes are mcre-soluble in water than dicxin and are

therefore more readily mobile in subsurface groundwater. However,

the non-dioxin wastes are much less toxic than dioxin, and fhe monitor-
ing wells in place and proposed provide adequate warning of any such
groundwater transportation of wastes.

Vertac's negotiated remedial plan provides for on-site containment of

the contaminants in a manner which prevents the fractures in the

underlying bedrock from increasing the mobility of the contaminants
off-site.

The negotiated remedial plan which Vertac seeks court approval of in

the intant dispute resolution proceeding calls generally for permanent

clesure of the cooling water pond formed by Rocky Branch Creek near

the western boundary of the site; solidification and encapsulation of

cooling pond sediments in clay vaults at designated locations on the



plant site; improving and extending the clay caps over the tured
wastes, including 12 inches of topscil on all caps and estaSlishmen: c?
vegetative cover ’th‘e:.'ecn'; c;onstruc,ting additional slurry barrier walls
in tenches dug into weathered bedrock in such a way as to divert
the flow of groundwater away from the waste burial areas; construcucn
of approximately 3,000 feet of additional French drains, together with
a leachate collection and treatment system designed to prevent the
escape of any contaminated groundwater off-site and to allow disposal
of water in compliance with strict federal and state standards; a
detailed monitoring and maintenance program to determine the conunfed
effectiveness of the Vertac Plan; and the undertakings of Vertac and
Hercules to remedy any defects which might become apparent in the
future to assure that the Plan continues to meet the goals of the
Consent Decree until such time-:as the Tacksonville plant should be
closed as an active manufacturing facility, and for thirty years there-
after. .

The Environmental Protection Agency's alternative remedial plan is
described in Alternative IV of the report of CH2M Hill attached to
.the Environmental Protection Agency's response to Vertac's Petition
for Dispute Resolution. Generally, this alternative calls for excava-
tion and reburial. This proposal lacked in many respects as far as
specific plans and specifications are concerned. While reburial in a
Resource Conservation and Recovery Act site as suggested by the EPA
has advantages over the current burial sites, the Court is convinced
that any additional safety to human health and the environment achieved
by this procedure is far exceeded by the risks of exposure from exca-

vation.



.. pessible off-site movement of contaminants.

Vertac's negotiated remedial plan is superics to the ZP3 alternauwve
propesal in its protection of human hezith and the envircnment ansz

is far more cost-effecrive.

CONCLUSIONS OF LAW

The Court has jurisdiction over the parties and the subject matter of
this suit, pursuant: to the provision of 28 USC §1331 and of the Cansant
Decree entered herein on January 18, 1982. B

In resoclving the dispute between EPA, on the one hand, ancd Vertac,
Hercules and the ADPCE, on the other, the Court rﬂﬁst consider the
nature of any endangerment to human health or the envirsnment that
is involved, the extent to which the various propesals would reduce
any such endangerment, and the cost-z{fecdveness of alternative
proposals which s:atisfy the goals ¢f the Consent Decres.

The Court concludes that the Negotiated Remedial Plan in the form
attached as Exhibit A to Vertac's petition for dispute resolution herein,
together with the supplemental financial assurance agreement in the
form attached to the response filed by Hercules, is appropriate to
fulfill the terms, conditions, requirements and goals of the Consent
Decree, and that it is superior to the alternative proposed by the
EPA in terms of safety and cost-effectiveness.

Considering the nature of potential endangerment to human health or
the environment involved; the extent to which the Vertac Plan would
reduce any such potential endangerment; the extent to which”™ the

implementation of alternatives proposed by EPA could increase such

-



endangerment; and the relative cost-effectiveness of the altarrative
proposals, the Negouatsd Remedial Plan is far superior to any alter-
nazive proposal submitted on behalf of ZPA and should be ap;;:'cve:‘..
EPA's claim for recovery of costs and expenses, as to Vertac, as
asserted in the proposed amended and supplemental .complaint which

it seeks to file herein, was sausﬁed and merged intc the terms of the

At this time, EPA's 'atté:npt te amend its complaint to sesk a judgment:
for costs and injunctive relief against Hercules appears to be moot
and without merit in view of the approval of the Vertac Plan. _
For the foregoing reasons, E].;A's petition for leave to file its amended
and supplemental complaint herein is denied, but without prejudice to
the right of either EPA or State to renew such a petition as was con-
templated in paragraph XIV(C).

While the conduct of the EPA has been somewhat inconsistent and
disconcertng, the_ court concludes that the defendants have failed to
prox;e entitlement to an award of fees and costs in this case.

It is therefore ordered that Vertac begin immediate implementation of

its remedial plan.

L ,’-"

"Consent Decree itself pursuant to the provisions of paragragh XIV(A).
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From

Subject

To
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Canars for Disame Caners

Memorandum
April 11, 1984 -

Chiaf, Supcrfu;d Implemectation Group
Review and Couments on Toxicity of 2,3,7,8-Tetrachlorodibenzofyran
(2,3,7,8~TCDF)

Joel D, Mulder
Public Healzh Advisor

. EPA Region IX

As requested ve have had members of the Center for Enviroomencal Health and

National Inetitute for Occupational Safaty and Health (NIOSE) scaff review

the findings of 2,3,7,8-TCDP at the Neville Chemical site ia Santa Fe,
California and comments regarding pecential action levels for the sice as ™
ic relates to initiacion of & respouse, analysis of samples, and healch
cooceras,

As you are awvare, wve have been working with EPA on a Task Force to develop
suicable criteria for QA/QC for enviroumencal Zoxicant measuremencs. Many
of these recommendations have been included in the meost recent EPA
laboractory services contract negotiations for dioxin. They iaclude:

Reporting requirements for deliverables
Analytical methods

QA/QC requirements ]
Chain=-of-custody and document control procadures

[« J ¢ T 0 T o]

In addition, we recommend an externally operated qualicy assurance program,
analogous to the one in operation for dioxin, consisting of:

o A performance audit sample for furans in every analytical runm
¢ A blank cootrol sample in every amalyctical run

This type of program will insure that oumbers generated by laboracories for
furaas will be of "kaown quality” and that an estimate can be made of a
lover cutoff value for considering & sample as positive (i.e., equal.to or
greater than the threshold level) with an establisned false negative
confidence level.

Any action at the site will of course be predicated upcan the laboratory
results. It vas not clear to the revievers whether or not proper QA/QC
procedures vere in affect and if cthe laboratory did in fact have standards
for the individual isomers of TCDF. It was also noc clear if the
laborzcory was able to confirm their resulzs.
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Page 2 ~ Joel D. Mulder

On & qualicative basis, the 2,3,7,8-tecrachlorodibenzofuran has similar
roxic €ffects ..,;he-2,3,7,S-Ce:rachlorodibeuzodiaxin. Although zhere are
some animal studies available, the long-cerm chronic toxiczity has noc been
scudied. Bowaver, from reviewing the svailable results, it sppears chac
2,3,7,8=tatrachlorodibenzofuran is at least five times, and in some
iostances 20 times, leass Loxic thad $he I3 7,8-tetrachlorodibenzodioxia.

-

It is preseatly not known how persistent this particular compound is in the
environment. However, based on available information, particularly the
Japanese Yusho episcde (which demonscratad that this isomer in humans was

| excreted relacively rapidly), one of the reviewers cosocluded thae levels
" below 10 ppdb in resideacial areas should noc cause any concem.

indusTrial and commercial areas, this level could be higher lincehzxposures
such as gardening and childres playing in dirc would a0t occcyr. Lavels
below 23 ppb in commercial and industrial areas snould not give rige to
major concerun. Lavels above 10 ppb in residential areas and above 25 Ppo—
in commercial and industrial areas should be raviewved.

If other coungeners of PCDF are also present, lower levels coyld well be
required because of a potentisl additive effecc.

In general the veviewers felt that it is oot possible 2t the momenz to make
a detailed risk analysis due to a lack of data. It is dangerous %o simply
use 2,3,7,8-tecrachlorodibenzodioxin and build ia a “fudge” facror.

General eaviroomencal coutamination wvith furans may be quite high, bHased on
recenc fish data, and thus, until we known more about backgrsund .evais it
is premature Co gseC slean-up levels in the ppb range.

As you requestad, ve will review the proposed sampling protocol as soon as
it is received from your office, and vill review the subsequent analytical
results. We should them be iog a better position to render site specific
recommendations. Major remediacionm activicties at the site ghould be held
in sbeyance uncil these results are back and until an appropriace site
safety plan is developed.

If we can provide aay additional sssistance,please contact ge.

£gi A. Joues



Mr. Chairman:
The Food and Orug Administration (FDA) appreciates the opportunity to
~pgstify on the human health effects resulting fram exposure to 2, 3, 7,

‘B-tetrachlorod?benzodioxih (TCDD).

Since the Subcommittese.is familiar with FDA's responsibility and
jurisdiction over food products containing environmental contaminants,
including dioxins, [ will try to give primary empnasis to issues raisad

by the Subcormitte in its letzer of invitation.

As we have heard from scientists from the National [nstituyte of

-

Environmental Health Sciences and the Centers for Disease Control, TCOD

——

is a highly toxic cempound which in cartain animals causes birsh
defects, cancer, immunotoxicity, and a variety of biochemical ang
physiological alterations. Most of what is known about TCDO's toxicity
derives from animal studies, particularly stuaies in rats, mice, ang
guinea pigs. [t is evident that the sensitivity of diffarent rodent
spactes to TCDD varies greatly, pernaps by as much as a thousandfold.
This information is important ta keep in mind, sinca our ultimate task
is to estimata safe levels of exposure to human populations.
Unfoé:unate!y, based on current information, it is not paossitle ta
determine whether humans are more sensitive or less sensitive than the
highly susceptible rodent species. The rsason for this is that the

exposure level ta humans is very difficult to estimate acgqurately.

While there have been accidental exposures to TCOD, such as the
Seveso, Italy incident, the actual levels of expasure %o humans is
unknown. There are scientists who have argued that humans are

relatively insensitive to the affects to TCDD based on studies with
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cahcrss of individuals accigentally exposed to dioxin who have

subsequently developéd chloracne--the argument being that systemic
‘ exposure must:ﬁave been significant for chloracne to have develgpeg,
The counter-argument states that chloracne might have been the rasyit
of topical expasure only where little of the ccmpound penetrated the
skin ts expose the individual systemicafly. Hence, systemic effacts

would not be expected to he seen. B3ased on present knowledge, we
chaﬁncﬁ reliably state whether humans are mare or less sansitive than

the animal models that have been used to explore the toxicity of TCDO.

Nevertheless, in recommending the concern levels for TCJO in B

Great Lakes fish at 25 and 50 parts per trillion (ppt), FDA has in
effact acknowledged the extremely potent toxicity of TCOD as detarmined

experimentally using animal mocels. .

FDA's actions on ancther taxic sudbstance, aflatoxin By, illustrates
our cancern for TC20. Aflataxin 8y, whicn is 2 metabolita of the
mold Aspergillus flavys, has always been consicered an extraorginarily
toxic and carcinogenic substance. Because this mold grows natyrally on
peanuts ang corn, particularly corn in the Southeastern United States,
toxi¢c levels of afTatc;in are impossible to avoid entiraly.
Consequently, the FUA, under the authority'of section 406 of the
Federal Food, Drug, and Cosmetic Act, has establish an action level for
the presence of aflatoxin in food commodities and finished foad
products. The paint here is that the action level establisheg for
‘af1atoxin is approximately 1,CCQ times higher than the concern level
that FDA reccmmended to the Great Lakes States for TCOD residues in
carp and catfish., [t should be emphasized that prior to the findings
on TCDO, aflatoxin was generally regarded as the most carcinogenic

substance known to science.
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In estaoiishing either an action level or recnmmendtng a level of
“concern, FDA 1s ﬁ;&h gu1ded and constra1ned by its statd Sry authority,
Under ;ection-ﬁoz(a)(l) of the Act, food is regarded as adulteritaq if
ft bears an added poisonous or deletarious substance at a level wnicn
may render that food harmful to human health at the levels cansumed,

If the substance in question is unavoidanle by goca manufacturing
practice,.sect%oﬁ 4C€ provides for astablishning a Tevel wnich must

protect the public health, while at the same time avoid nesalaess

recuction af the available food sqpp1y. — e

The Delaney clause, which states that no substance may be apoarsved is

a food additive if it {s shown 'to induc2 cancer in man or animals, is a
aravision of saction 409 of the ACt and theraby aoplies to fooa
adgitives, not to unavoidable contaminants in food. TCOO, in this
instance, is not a facd additive, but rather is an added poisonous sr
deleterious substance Lhich cannot be compiete’y avgided dy goed
manufacturing practice. Therefare, TCOD in fisn is subject to

sactions 402(a)(2) and 406 which do not contain a pravision similar %2
the Delaney c1ause.’ Section 406 reqguires that the extant %2 whizn the
paisgnous or delgterious.substance is unaveidable uncer goog
manufacturing practice be considered in setting a tolerance. Thus, in
this sense FDA must detarmine the balance between health effects and
the resylts to the consumer of ramoval of a faed pragquct from the
market. This balancing is particularly difficult in the face of as
much uncertainty as exists with TCDO. However, at the time we
developed our recommendations, we were confidant that they met 30%th the
requirement for public health protection, as well as avoided the

needless reduction of part of the food supply.



-4 -

We recognized then and recagnize now, that there weuld be critics wno
“'would argue that the uncertainty of TCID's health effects in humans and
the kncwledge'%f its high toxicity in’lagoratory animais wouid dictats
that any‘level at which TCDD could be deteczed would be tog hign ang
that sucnh food should be banneg. This.approach wauld, in fac%, resuls
in the banning of most bottom-feeding fish im the Great Lakes and
passibly other species of fish, such as smelt. If the analytical
methodalogy usad for detecting TI2J improves by an orzer of magnitude,
the likelihood {s that still more species of fish would be foung
contaminated, resulting in the c]c;ing of those fisheries as well,
3ased on our svaluation of the available Zata, we felt that such aczion
was not warranted and in our advisory stated that fisn containing =cre
than 50 ppt shouid not be cansumed and those containing more tnan 25,
cut less tnan 50 ppt shculd not Se ¢ansumed mcre than swice a mensn.

We further.stated that, baseg on fisn consumptisn cata, we saw ng

public health problem below 25 pot.

[t should ba racognizad that these values are not talerances or

action levels, but instead are levels of ccncern reguestag 9y several
of the Great Lakes States affected by this problem. Sinca the Graa%
Lakes are shared with Canada, we attempted to harmonize our cancern
with thos2 of the Canadian Health Protectian 80ard. We 2id not attamot
to establish a tolerance for TCID in fish as that would farge FRA &2
formally orepare and defend the level. Such formal action on the part
of FDA would be challengeable in the courts and we would need t9 defang
the proposition that the fish were adulterated at the tolerance level
by 2 poisonous and deleterious substance which may have randered it

harmful to human health under oraginary canditions of use.
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On the other hand, FDA would also have ta defend the propositicn that

pelow the actipn level there is no public health cancern whatever.

Sinca ;here is considerable uncertainty aboutATCDD's effects on

humans, particularly with regard to the question of the sensitivity of
humans to various levels of TCZD, the Agency believed that any effar:
to set an action level or tolerance would be premature and gcssibly
counterproquctive. The cancern level, which was developed primarily to
provide guidance to the individual States that are confronted with the _
problem, reflectaed the appa{en;ly restricted nature of the faod
contamination in that it did not appesr to be a nationa) problem. Far
these r=asans, the level of caﬁcarn was believeg preferable %0 an
established action level or tolerance. It is‘important to note that

this level was estapblisneg only for the specific situation in fisn in

the Great Lakes, and does not apply to other focgds or areas.

We arrived at the level of 25 ppt By axamining :tne distribution
pattern of TC3D in Great Lakes fisn and then determined the risk
associated with various levels of contamination. Frem our examination
of the distribution of TCDO in fish in the affectad are: we concluded
that, for the most part, the“specieS‘éf most concern were the
bottom-feeding fish such as carp and catfish. Lcoxking at the level of
contamination and keeping in mind ouyr statutory reguirement to consiger
both public health and the availability of food, we evaluated several
possible levels of concern ranging from 10 ppt to 100 ppt. We
determined that 25 ppt represanted a level of risk aczaptable to the
public health while resulting in a minimal impact on the availability

of Great Lakes fish as a food source.
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Let me now describe the basis for the Agency's canclusion that
cacfish and carp fran the Great Lakes do not pose an umacceptable risk
:to the pub!ic-health at a TeveI of 25 ppt. According to the
{nformation available to us from food consumption surveys, the upper 30
percantile of fresh water fish consumption in the Great {a2kes Statas is
15.7 grams of fish per day. Ffor the United States as a whole, total
fish consumption is about 28.1 grams per day. Most of this is marine
fish which, insafar as is known, does not cantain TCIO. Mareaver,
bottom feaders, such as carp and catfish, make up only a fraction of

'ail fresh water fish, -

Using the worst-case aSSumppion that all exposed individuals consume
high lTevels of fish {at the 90 percentile of Ffish cansumption), that
all the fish consumed are fresh water fish from contaminated areas in
the Great Lakes, and that these fish cansist exclusively of bottom
feeders such as catfish and carp naving exacti, 25 ppt of TCOO, we
calculated a daily exposure to TCOD of 392.5 picagrams from such

fish,

It should be kept in mind, however, that tnése exagosure estimates are
based on several assumptions that are most unlikely to hold true for
even a single individual., For example, it needs o be recagnized that
to assura that no sample exceeds a 25 ppt residue level, the average
Timit imposed on any given fishery must be well below this and
st;tisticaYly would probably not exceed 1/3 of that amount. Thus, né

individual would, con a consistent basis, consume fish at 25 ppt.

Assuming that the indjvidual consumed only bottom fish from the
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rﬂ“d1oxxn an the average of approx1mately 5 DDt 'his then raduc2s the

estimate of expasure to 130.3 picagrams/day from such fish. Further,

the average individual would not exclude cansuming bSaestom fish from
uncantaminatad areas or surface-feeding fish with nondetactaple levels

of TC30. In all likelihood, no mare thanm 10-percent of the fisn im =he
average ingividual's giet within the affacted States is Tikely o be
¢compasad of bo::cm-feeqing fisn from cantaminatad areas, ‘Taking tnis
correction intd accaunt, the estimation of cﬁnSumntion is reguced to —

13.1 picograms/day.

To detarmine the risks of cancer frcm this exposure, we utilizeq the
best animal data availanle far the purpese w~nich was developed by
Kociba and his colleagues. We recarded these data as the best for the

purasose of risk assessment, as this work pravizsa the most informaz-on

“on the relationship of dose or expcsure ta resconse. Since the

mechanism by which TCO0 induces cancer in rodents is unknown, it is nct
possible to say which of the standara mathemazica! megdels are
appropriata for use. We do assume, however, that most of these models

are far more likely to overestimate risk, rather rather than under-

estimate it. Further, risk in this context says only that the 4ata ara

consistent with the probadility that the risk levael could occur, not
that it necessarily will occur. [t also must be <e2t in mind that .the
relative sensitivity of humans to the animal madels is not known and

there is considerable controversy in scientific circlas on this peint.

With these caveats in mind, the risk levels represantedg by a 25 npt

maximum residue level representing a predicted exposurs to an 80 kg
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individual of approximately 13 pg/day is calculated as aporoximately 3

cancers out of a million or 3 x 10f§_jjfetimg risk using the linear ... -z

vEoe et g it}
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m&del. Given-the fact that the Agency viewed these "concern levels' as
in:eriﬁ statements, it is important to consider what the lifetime risk
of cancer might be for a specific increment of time. For a period of |
year, the risk is 4 in 100,000,000 or 4 x ].'Of'a using the linear
“_fﬁcdelw [t should again be amphasized that these calcylations maxe no
‘pretense of resresenting an actuarial risk, The intent of the exercise
fs to obtain an estimate of the upper bound or upper limit of risk that
a particular agent posaes to exposad human beings. [n this case, -
wnether or not it rénresents an ypper limit depends upon whether humans
aré less sansitive or more senéi:ive than the rodent models on which
these estimates are based. Qnly time and the gathering of additicnal

information will provide the insignt necessary to adiust these

gstimates in whatever directicn appears approprrate.

A furtner point needs to be made. At the prasent time, the cancern
Te§e1 set at 25 ppt is ccﬁsistent with the demands and the constraints
imposed by the sensitivity of the analytic;! methcd usea 3 detect
TC30. while tnére are analytical screening procscures wnich can detact
TCOD at levels at approximately 1 ppt, Ehese metnods do not
specifically identify TCDD. Confirmation that the chemical entity
detected is in fact TCID requires the use of specific mass
spectroscopic technigues. In order to both detect ana confirm TCZO,
residue leveis myst be at least 10 ppt or higher. Therefore, in
setting a level of concern, it was necessary that our chemists who

monitor and analyze fish taken from the Great Lakes fisheries be abla
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order to demonstrate the nature of the distribution of cantamination in
fish. As indicated earlier, to 2ssure that fisn containing leveis of
TCOD which exceed 25 ppt are not present, it is necassary to getact ang

measure with accuracy and pracision,. 1evels that are rough]y 70 percent

. F oo
‘"‘5- ,._ ,,‘-, .—??‘ Loa oy, 1»7- c-\ - .“' ‘:..-_.,”‘_v.:s IO

“tower. In other words, the 28 pot “Tevel of eancarn “for Great -akes

bottom fish requires that the mcst sensitive methoa far detactien ang

confirmation be used. This methodology is expensive. We estimate tnat

it costs about $1,000 per sample. Ta set the caoncern level mucn lower

than 25 ppt would be in fact be farcing the ternnology beyond its

e

current state o‘-the art and nould not prcv1de ] r1gcrous scientificg

basis for legal actions that mignt be taken,

[ wauld Tike ta provigse for the ~e¢zrd 3 descristicn of the

analytical metnocalogy-and scme points apeut -5 gifficuities that are
relevant nere. [ would also Tike %a submit scme data on the levels of
TCIOD found in fisn and other fcods analyzed by our various

laboratories.

As mentionea earlier, we indicated that should samsles of fish exceed

29 ppt, sucnh fish should not be cansaned any mora fraguently than twice

a month We were asked for an acvwsory because cf the possibility that
peaple living along tne Great Lakes mignt depend 9n tnaese fish to
provide a significant portion of their diet. At 50 ppt or aver, we
advised that there be no consumption. This statemen:t is based on
estimates of ménthly exposure and is consistent with and dges not
exceed the estimates of the upper limit of risk caiculateg for

90 percentile consumption of fish at 25 ppt,
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It is important to empnasize that any estimate of an accantable leve!

et P Ry

‘1§A°f exposure: tg TCOO by-human populations? ds® cIcuded by~the FOTTwanc"'“““ﬁ’f’““:t

uncertainties” the relative sensitivity of human pogulations to TCI0
as compared to the animal species tested and the possibility that
certain individuals within the expcsed population are unysually

susceptible ta the adverse effec.s of TCOD. -Sucn unusual
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suscent1b11tty ‘could’ der1ve from a hcsb of fac:ars 1nc!ud1ng genetic .
background, dietary or nutritional status, exposure to other
halogenatad aryl substances, such as other dioxins and dibenzofurans,

disease, and possibly other predi%posing factors. In this case, as in

the case with many chem1caIs, the total 1nformat1on ava11an1e does Aot . . .oz

- e '_1.".':-

prov1de fu11 confidence for ser 1ng Ievels of concern or ac*xon levels.
We are therefore compelled tao rely upen the besz data availaple and to
make the most reasined judgments possible with n the framework af

existing Iegislatiqn:_ﬁfhe decisions on TCI0 arz an example-of this, .. —ewizse
“Eﬁivit is iﬁpﬁ;tant :; keep in mind that as new information becames

available, the decisions will change accordingly.

Mr. Chairman, in your letter of invitatibn.you also asked what xing

of information was required to increage the certainty cfAcur reéulatary
Judgments. (learly, as we have indicated several times in aur remarks,
we need to know with much greater confidence the relative sensitivity
of humans to TCDO. This cantroversy has split the scientific and
medical communities and its solution is essential to any rational
regulatory action. To accomplish this task, the scientific community
in general needs not only to expand, focus and refine our epidemiclogic

efforts, but also needs to better understand the mechanism Dy which
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'TCUD at Tevels of concern. This ‘would permit not only easier

oy . s
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TCOD exerts iésqeffeéés. Hith‘gﬁcﬁ aata, ;e canAth;ﬁ éeﬁermine the-'
ralaticnship éf the involved metabaclic pathways to those in man anc
snou!d.be ablg to identify specific me%abalic endpoints with whicn the
.toxicity of TCOD can be monitored in man at levels of exposure that may

not lead to overt chronic responsas. - -

The scientific community also needs to cevelop more rapid ang

soec1f1c methods of analysis that can aC‘urate1y an¢ precisely identify

o

1dent1f1cat1on of products of gcancern, byt more importantly, would

o r—

aTTow many more analyses of a greater variety of food progucss abtained

Frcm a large number cf markets.

“In concliusion, Mr. Chairman, this example in requlatory

" pe-decisionmaking illustratas FOA's role in prc:ec:'ng punl1c heal“n Sy

.-ensuring a safe and autritious food supaly . This resnon51b:11ty is

exercisag by individuals who call upon ‘science, Taw, and the regulatgry

procass to accanmodate the demands of safety, centamination, fooa

-,

' requirements, Congress, consumers, and the courts. Although tha

regu.atury prccess has often been criticizeqd, onm the wnole it nas

prov1ded affective Dublic health protection for the millions who

consume food in the Unitad States.

Mr. Chairman, this ends my formal statement. My colleagues ang !

will be happy to answer any questions you may have.

P LAY

st



