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INTRODUCT ION

In a report issued on pugust 1}, 1976, the Technical Commig-
sion appointed by virtuc of the Ministerial 2Act of August

4 sct out a serics of proposals concerning reclamation of
the TCDD-contaminated areas, without however providing the
information and evaluations necessary for their practical
application,

This report is intended as an claboration of those proposals
in practical terms, in the context of a gencral operational
plan. The means, ways and timing of each operation have been
specified insofar as this was possible, '

The main data concerning the areas to be decontaminated is
given below, These areas were defined on the basis of labo-
ratory analyses, clinical and epidemiological findings and

data on the animal population.

The A area: high contamination (dioxin concentration =2
0,001 ppm) .

The inhabitants of the area were evacuated in three stages,
on July 26, July 28 and August 2, The area is located south
south~east of the ICMESA factory, and was downwind of the
factory at the time of the accident, The area is triangle-
shaped and covers approximately 100 ha (the vertex of the
triangle corresponds to the ICMBER factory),. Of the 700 in-

habitants of the area, approximately 200 {43 families) were

living in the northern part (60 ha) and 500 (138 familics)

~ "t in the southern part,




'fftha poisofious substance can survive for long periods of tig@}sf

The B area: low contamination (dioxin concentration <
0.001 ppm) .

The arca was not evacuated. It includes twb adjacent zones
located south south-east of the A area, covering approxi-
mately 200 ha. The area has a total of 4,280 inhabitants
(1256 families) divided between a large urban center and

an extensive rxrural area with some small residential aggre-

gates.

THEORETICAL AND DPRACTICAL BASRS TOR DECONTAMINATION

It is clear that the object of any decontamination operation

ig to completely eliminate the harmful substance. In the

case at hand this task is made all the more difficult by dioxin's
high resistance to chemical and physical agents; by our in- |
sufficient knowledge of its distribution in the environment;

and by the difficulties involved in the destruction of dioxin,
especially due to the presence in the area of material objects
of high economic, cultural or sentimental value, which, if
contaminated, should also be destroyed.

Conbustion at 800-1200° C. definitely destroys dioxin, al-
though at 160-500° . dioxin can be formed from the trichlo-
rophenel present, This method can be easily applicd to vegoe-
tation, wastes, etc., while application to materials that do
not burn well is difficult, and at times impossible, Metal

equipment, machinery, ete. and building materials, in which

X . . 1
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should he buricd or walled into structures with inpermeabla
walls such as those used for radicactive wastes; but burial
is unacceptable if there is a rigk of contaminating the
grouand water, and both methods are unfeasible when dealing
with a substantial amount of material. It s asserted that
light favors the natural degradatﬁon of dioxin, and ecxperi-
ments are cited in which the compmund dissolved in alcohol,
is rapidly decomposcd by ultraviolet IHYu. Howovcr. no one
knows if, or to what extent, one can count on photolysis in
practice, or if and how this action might be activated and
gspeeded up (perhaps with the use of special chomical agents).,
It is due to this lack of knowledge, to the widely divergent
opinions on the matter, and to the uwrgent neced for public
health measures, that the Commission has proposed a program
of "differentiated" action, that is, the concurrent adoption
of different technigues in different areas, or on different
materials within the same area, depending on the extent of
the contamination, the target levels to be reached, and so
forth, All the operations will contribute to the final goal,
which is that of reducing the exposed population's risk to
the lowest possible level. o

hny one of the operations alone - whether aimed at destroying
the poisonous substance, preventing it from coming into con~
tact with man (through physical contact, food, air, eta.),

or promoting active defense (prevention) with rules for ﬁhﬁ“

population to follow - canhct_éolve_thé prohlam;fphis*ﬁnn~kq




accomplished only through a scries of well-planned, well-
coordinated and well-gupervised operations, This is, of
course, a well-~known fact in the field of public health,
but the serious Seveso accident mokes it all the more

evident,

3. 05 _DECONTAMINATION DROGRAM

The decontamination program was formulated on the basis of
the above premises, taking into aceount the proposals pre-
sented by the Technical Commission, These proposals are

outlined on the following page.

3.1. The ICMESA plant

The elimination of risks connected with the ICMESA piant

has been a source of special difficulties, which have bheen
handled separately. Such will be the case in the futurc as
well, due to the restrictions imposed by judicial authori-

ties.

3.2, Setiing up the A area as a base for decontamination operations

The execution and completion of nost, if not all, of the

operations is dependent on proper preparation of the A area.

this includes:

a) Choice of an appropriate location ~ within the A area,
casily accessible from the A and B areas, and of adequate .

“:;: npize - for the following facilities:
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GROUND

Areas where 4
> Q.005 ppm: topsoil
moval and incineration
Arezs where dipxin concen.
£ 0.005 pom: constant
menitoring ¢f the fate of
ard testing of de-
zticn technigues




B area

Isnlationy removal of
any material or object

absolutely prohikited

Tecontamingtion, whsar
necessary, according to
he contamination lsvel
¢f the cuter and inner
surfaces




- entry | "int
e« building space for adminicterat-ve anl or vani«ational
| offican, filtar area (dre sing voms fov wreers, e be)
and storage ol experimer.al eq Lpment
-~ area reserved Tor storsgs,dego -toamination and repair
of motorized vehicles,machiner and equinment used in
the A aren
«~ incénerator
-~ deposit for materinl to be incinerated {(folinge,srass,
branches, ete)
b) choice of s l.irhited arna for Mield exporiments
c) buwilding and equipment lemign
31) rapid conastruction of buildinss and eqguipment
o) adegunte preparation of road conusction betwesn tha*
accesh zone and all partg of the & aren, Particular care
must be taken in the erperimentation area oo that traffic
will not disperse the substarices heing monitored,
Notoe: .
© As far as incineration is eoncorned, it would be preferable to
have two averapge~sized incinerators rather than oue large one,
toe enpure the continuvity.of the opsration,The incinerators
ghould he capable of incinernting poil nm well as vegetation,
and should bve convertible ta garbage combuztion once the aren
haﬁ-huen dacontaminsted, The deporit hasin should hove
impermenble cement wnlls rnd on oversheds: it should be.

5 m. deep with base sres of 5,000 pguare metera,




5000 sqg.m., giving a 25,000 cu.m. capacity.l

A building complex similar to bt design. Jd Loy the A area,
equipped with its ewn vehiles, ..achinery, decontamination
erjuipment, etec. will be built ju € outgide the B arca,

The above preparations nusi be s arbed lmuedintely; admin-
istrative and technical position: must be skaffed, and
equipnent assenbled, as soon as nossible,

The acccss zone, building comples: and deposil basin must be
ready by the end of September.

The incinerator must be operable by the end of 1976,

Coneral recommendations for carrying out the operations and

a} All decontamination operations, regoardless of the environ-
mental material being treated (vegetation, soil, buildings,
ete,) must begin at the outermoslt parts of the B area and
then be ex' :nded first te the . suthern pari o. the A arca,
and then to {the northern part.

h) The effectiveness of the decontamination work will be
checked by repeated samplings and analyses before and after
cach operation, using standardizod technigues and following
a pre-ecstablished progran,

¢} The widespread use of a particular gubslance, or of a

particular ficld-tested decontumination procedure, will be

The volume of foliage, branches, etc. to be removed from
the A and B areas is estimated at 10,000 cu.m., or 2000
"metric tons. g




evaluated by the Technical Commission on the basis of the

results obtained.

Removal of folicqe and lo--grow aq vegeti ion

The ol lowing operations (re to be carrie! out, in the order
listed, in both the A and B arc: s:

a) Preliminary dissemination of a substance capable of fixing
the contaminant to the vegetation, for the purpose of protect-
ing the workers and avoiding, or minimizing, the dispersion

of the econtaminant into the air.

'b) Removal of the foliage and low-growing vegetation using

the method described in section 4.1,

¢) Transportation of the material to the deposit basin in the
A area, and then to the incinerator.

These operations must be carriad out as scvor as possible, as
much of the poisonous substance has adhercd to the vegeta-
tion, Moreover, the summer geason is almost over, and when
the leaves begin to fall and disintegrate, there is a much
greater possibility of the contaminant's being dispersed into
the air.

The above operaltions should be completed in two months® time,

Hoil

1) In the northern part of the A arca immediately surrounding
the ICMESA factory: extremely high contamination {dioxin
concentration » 0.005 ppm): . .
a) Removal of a 10 cm., layer of tOpaO]l along wirh Lh@-77 '"

tow“gxowing chutatlon pxosunL




b)) Transportation of this matorial te Phe deposit in the
A area

¢} Incineration (for which fu-l will v added to the
collected material)

This area covers approximatel,s 15 ha.

2) In the A and B arcas:

a) Study of the fate of dioxin in the soil} through the
analysis of samples gathered at incroasing depths,
beginning at the surface., Sampling will be performed
with a special drill. Both the sampling and analyses
must be carried out according to a well-defined plan,
at fixed points and pre-~determined intcorvals, corres-
ponding to examination of vegetaticn from the same
area, To begin immediately.

b) Removal of the low-growing vegetation (concurrently
with the removal of vegetation and topsoil in the
northern part of the A area).

c) Treatment of the soil with agents capable of specding
up the natural degradation of the dioxin, This operation
should begin as soon as suitable agents are scleeted on
the basis of the cxperimenlation to be dore in the special-
ly reserved section of the A aroa.

d) In the B area, cultivation of the land will be prohibited
for one year.

CrRemoval of topsoil around the ICMESA factory will not only

~eliminate a large amount of the dioxin present but will also. .

. winimize the risk of its spreading into the surrounding freag

B

ather conditiions)

“{due, for_&xample,ftb-qhangingiwﬁ




the acquifer,

3.6. Buildings

1} In the A area only:

a} "Isolation": This does not mean denolition, as many
people seem to believe: sauch an oo raticn would be
Aifficult, dangerovs for workcers, oanwd would give rise
to serious problems conce ning the Ffipal destination
of the material, as mentioned in section 2. Isolation
weans the adoption of sperial measvies Lo Keep people
from entering the buildings and removing objects, where
fencing off is not considered sufficient.

b) Experimentation with physical and chemical agents such
as ultraviolet rays throught to be capable of speeding
up the natural degrada*iosnm of dioxin, ~ad with methods
such as washing, scrvaping, applicalion of a layer of
durable, highly adhesive impermeahle material, removal
and replacement of roofs and floors, ete., To begin im-
nediately.

2) In the A and B arcas:

d) Determination of tha level of contamination on inner
surfaces (walls and floors) and outer surfaces (walls
and roofs). ‘

b} %reatment of the inside and outside surfaces with agents
or methods chosen on the basis of the experimentation
desorlbed in point 1l}b above. |

;5¢j  .oe) Cons Ldnt monitoring of the fate of ‘the uonLamLuauL.mn

both inside and outn;de,murfqaghi(rmni 'nnd ha]aﬂn¥hn__

L ':.{f '_having_a'north nﬂrthwqatngyqﬁﬂrg}; Un hwan tmmnh.u *|%+._gf




3.7.

RS e

Streets and sguarcs (asphalted, non-asphaited, paved; etc.)

In both the A and B arecasz:

a) Determination of the Jeovel of econtamivation

b) 2Application of a suitable ' «wing aqgent, perhaps tar,
possibly containing substanc :s which woetlivate the degrad-
ation of dioxin,

¢) Checking of the effectivenes:s and duraonillity of the pro-
cedure using the methods described in point 3,3.bh.

The fixing agents will be chosen on the basis of the tests

being carried out in the experimentation wea; different agents

may be required for asphalted sureets and non-asphalted coun-

try roods.

The intervals at which the fixing agent deuld be re-applied

must bhe “otermined,

‘fhe <lecontamination of strceots and squares should precede

the reroval of foliage g vegebation to avold dispersion of

the contaminant by the heavy traffic involved in the second

operatioh.

NETAILS CONCERNING THE REMOVAL OF VEGETATION; EXPERIMENTATION;

SURVEILLANGE

the necessary separation of personnel and equipment used in .

the two areas.

The leaves and low-growing vegetation will be collected first

in the B area and then in the A arca, in order to mainbkain




ALl low-growing vegetation - flowers, vogetables, buashes,
hedges, c¢te, - whether in field:, gardens or rowd-~side beds,
plus ail conifers, will b cut cown to Lhe ground.,
Orname::tal and fruit tree.. will aloo bhe ok down, and others
planted in their place in three years' tiune,

Forest trees will be care'ully jruned.

After mowing, leaves and fow-griwing plants will be put into
sacks; branches and cut-up tree trunks will be made into
bundles for easier handling.

All the material will be transported to the deposit in covered
trucks, In order to prevent the passage o trucks from the B
arca into the A area, the material will be transferred by
cranes into A area trucks atbt the borderline hetween the two
areas.,

All of the.above operations should be corried out, insofar as
ig posgible, with automated, mechanical cquipment in order to
minimize manual operations.

Clearly, these operations raise numerous guestions as to
the'organization and training of personne!, their working
conditions, and the availability of vehicles and eguipment

6f the-typé and number redaleed, These question:, particu-
larly those concerning personnel. are now under study; speéiul~
ized firmﬂ have heen contactod coneerning Lhe eguipnent to

be used. The personnel will be trained by technicians and
éhployeas of the national electric company, who are exports

in the decontamination of radioactive materials, 6 may be

possible for personnel in the B arca to use a cimpler uiEde,

Cform than that required for work in Wighly contrminabed i,
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Decontamination operations will be supervised by highly

qualificd inspecltors,

Experimontation

The Technical Commission rocommonds:

1) that proposals for regscarch and experimentstion presented
by outside group:. bhe approved by Regional auvthorities
alfter consultation wikth the Pochnical Oommission:

2} that the Region allocats a liated ares and/ov bulldings
within the A areca for the purpose of experimentation;

3) that the experiments be coordinated by vhe "lstituto
Super lore di Sanitd,” . special agency ol the Italian
Departinent: of Health, in conjunction with the Regional
aunthoxrities,

The characteristics of the experimentation srea, the duration

of the coxperiments and the procedures to be used will be de-

cided by the research groups together with the Regional au-
ﬁhorities.gnd the Italian Departwaent of Health,

Experiments will not be carried out in the B area.

The results of the experiments will be evaluated by the Tech-

nical Commassion which wili then wake recommendations cone

e}
cerning possible continuation of the experiments and the

applicebility, within the A and B areas, of the decontamina-

tion procedures discovercd or developed during expel imenta-

tion.




Snrveillance

The objectives of surveillance in the A and B arcas are:

a) to follow the movement of the dioxin, carricd by Gind,
precipitation, run-off water food, an! animals present
in the area;

b) to monitor the natural degracation of dioxin in the envir-
onpent ;

¢) to study dioxin's leaching into the soil.

Rabbits will be placed in diiferent areas as test animals.

The studies must be carried out according to a well-defined

program, with highly qualiflicd personnel and specialized

equipment. It is therefore essential that suitable personnel

and ‘equipment be assembled as scon as possible; in the mean-

Lime, presently available resources may be redistributed to

aid environmental studies and experimeuta’ ion. .

some of the aforemeniicned stvdies are (lready going on.

Fesearch on the fate oi dioxin in the soil is of special im-

portance, since it mwt scerve as a basis for evaluating pos-

sible efifects o the acquifor.

The following measure have heen token for the Regspect area:

a) The populutimﬂ is under celinical and epidomiological
surveilllance.

b) PFruit, vegetables ond other food products are subject to
periodic exminations.,

¢} Breeding farms -~ especially rabbit farms - are under c¢lose

surveillance by the veterinary sorvice,
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Examinations of the air, water and soil are also to be

performed in this area.

CONCLUSTON

Decontamination of an environme bt contaminated by dioxin is
particularly difficult, due to che substences' s resistance

to chemical and physical agentus. Combustion, which consti-
tutes a highly effective mothod of decont amihation under pro-
per conditions, is unfeasible wicre a large quantity of poor-
ly combustible material ¢ inve.ved, Relsable data on the:
cffectivencss of chemical and paysical scenls in activating
the natural degradation of dioxin is quitas scarse; there is
Lo date no known procedure whicn can enstre the eliminatbion
of dioxin in a reasonably short time.

The program outlined in this report is based on the principle
of eliminating a health hazard at its sovurce, wherever this
is possible. This nuy be achieved, in uho Seveso area, by
removing and incinerating all leaves and low-growing vege-
tation, on which most of the dioxin has rome Lo rest. Recent
anaiyses have shown that there is still ¢ considerable gquan~
tity of dioxin on this vegetation, despitc the heavy rains,
This operation should take approximately 2 months, and should
be followed by traatment with chomical or other agents to
@)iminate the diowin present in the bhare =0il and the build-
ings. The evacuated and Fenced off A arca will serve as the

bhase for decontaminabion operations: the incinerators, depos-
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its, experimentation area and 211 related facilities will be
located here.

It is avident that the success F the decontomination program
is contingent upon the results obtained from cxperiwmentation;
howaver, the removal of all vegetation, and thercefore of a
considerable guantity of dioxin, constitutes a first important

step toward total reclamabion of the environmment,
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