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SELECTED ISSUES OF DECONTAMINATION - SECONDARY CONT AMINATION
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VYBRANE PROBLEMY DEKONTAMINACIE - SEKUNDARNA KONTAM  INACIA

ABSTRAKT

Tentoclanok sa pokusa objashvyznamné fadisko emisii, problémy dekontaminacie a sekund&mmtaminacie oséb a
zariadeni. Autor podrobnym popisom druhotnych zmraznéistenia sa snazi navrhritsibor opatrenia zamerané na
minimalizaciu rizika otravyudi. Zabrani priamemu p&sobeniu chemického nebézpstva na osoby. Navrhované rieSenia
su zaloZené na skusenostiach v odbore chemicka gbgmicka dekontaminacia/kého patu /udi. Tieto rieSenia tiez bert
do Uvahy existujuce pravidla organizacie chemiekekologickej zachrany a tiez technické schopmng&ibnava hromadnd
dekontaminaciu v ramci zachrany odséb a haseni@apo. Tentaclanok tiez uvadza priklady sekundarnychcistajicich
latok a ich zdravotné dosledky na zachranarov atagth/udi, ktori nie s zainteresovani na zachrannydraégach.
KPucdové slovasekundarne kontaminécie, riziko kontaminacie dgov, dekontaminacia, baliky (sady) pre dekontaaiina

ABSTRACT

This article attempts to depict the significantifréhe standpoint of mass decontamination issussawndary contamination
of people and equipment. Author by a detailed detion of secondary sources of contamination isnggyto propose a
number of measures aimed at minimizing the riska$oning in people not exposed directly to théoacbf chemical
hazard. The proposed solutions are based on expmxién the field of chemical warfare chemical deaamnation large
number of people. These solutions also take intowtt the existing rules of the organization ofralel and environmental
rescue and the technical ability to conduct masdtamination within the national rescue and firbfigg. The article also
presents examples of secondary pollutants and tegitth consequences rescue workers and peoplesaotiated with the
rescue operation.

Keywords: secondary contamination, threat of derivative emminhation, decontamination, packages (kits) for
decontamination

INTRODUCTION
Grading the contamination using several criteawhich the most important are : the type of dangs substance
(chemical, biological, radioactive), the type ofntaminated object (terrain, objects, people, arsjnabr duration of
contamination. It should also be noted that notyglés or types of pollution threaten human lifeuYtan give an example of
chemical irritants such as chloroacetophenone, @Stance. They are relatively safe, but it is rezplito remove them from
the body surface due to the accompanying very asple smell. During rescue operations related ¢olifjuidation of
contamination (decontamination), it is importangtercise caution and to prevent the spread ofacaingtion to clean the
zone , also called the "cool zone". Contaminatiat thay occur in the area of rescue operations eadiiided in terms of
place and time of their creation into two categarf@imary containment and secondary containmgnt [1
Contamination of primary
The category of primary contamination include eomhation arising directly in the field contaminaitghe danger

zone), or by contact with contaminated air clouel laedging activities. Contamination are formed atttime of release of
hazardous substances and can cover not only tae@emt, vehicles, but also clothes and exposeddafipeople who were
in the danger zone at the time of the leak. Thegmy include primary contamination and contamorataused by contact
with moving cloud of contaminated air. Hazardoubstances moving from the wind can result in contation of objects
by:

e penetration into porous materials or easily absgrbblatile substances in the form of vapors arsbga

* spontaneous (gravity) precipitation of contamingilust or droplets;

« contact with atmospheric precipitation containirggngerous substances released.
In this category we can also include contaminatidnrescue equipment and rescue workers residinthénzone of
contamination.

Secondary contamination
Secondary contamination in contrast to the previcategory created outside the zone of contammatioafter
decontamination mostly through contact with contaated objects. Contamination of this type may beonbt the people in
the area of rescue operations (victim, rescuet)also people outside the region.
The group of people at risk of contaminating theoselary include:
e victims undergoing decontamination;
* medical staff dealing with victims evacuated frdre trrea of rescue operations;
« staff having contact with people (clothing, reseggipment) originally contaminated, and then giiorrect or
inaccurate decontamination;
e people involved in the liquidation of contaminatieam disposal (neutralization) of contaminated dloghor
personal items of the victims.
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Potential sources of secondary contamination
The objective of picking the most likely sourcescoihtamination secondary analysis was conductethatérials

concerning industrial accidents, terrorist attadk&idents (accidents) of weapons of mass destmuictind numerous
workouts and exercises Specialized Group ChemichEmological Rescue of the State Fire Service. Tiadyais included,
inter alia:

e 3/20/1995 terrorist attack on the Tokyo using sarin

« accidents contact with chemical weapons sunkeherBgltic Sea;

¢ failure of a nuclear power plant in Chernobyl in €98

e contamination of mustard gas in Borne Sulinowo (Radjan August 2009;

e contamination in 1979 in Sverdlovsk anthrax baateri(former USSR) - now Yekaterinburg - as a res@la o

failure in secret biological weapons factories.

While analyzing previous events related to the deusioning of mass contamination may be predietritain source of
secondary contamination. These are mainly contastngothing and personal items of victims, resegeipment, means of
protection against contamination, personal equipiifeguards, rescue vehicles, means of transport.

Contaminated clothes and personal items

The greatest risk of secondary contamination &sssut with contact with contaminated clothing aretspnal
items of the victims. At the risk of contaminatiof both rescuers and victims themselves. The riskomtamination is
always present and is subject to the supervisioth@fconduct decontamination by the victims thewesel In addition to
proper supervision is essential to the preparatiosound - a simple and unambiguous - the conduitheobody surface
decontamination. Proper preparation proceduresegiipment limits the formation of secondary polhisa Taking into
account the personal observations of practical oise&s conducted in preparation for decontaminaservices a large
number of people during mass events (such as Eir@)Zan cite a few examples of potential secondangamination. The
first and the most likely example is the extentuia to deposit leave valuables with you or of greentimental such as
jewelry, watches. This should prevent people pagssimtrol to the tent-washroom. Unfortunately, tes¢c who oversees the
proper removal of clothing is not able to watchth# victims. This results in a contribution to thashroom contaminated
objects and then carrying them without decontaronaRepeated contact with such objects can leadritamination of the
local body or clothes issued a replacement. Asasachemical contamination of induce symptoms ofqung relatively
quickly and concentrations on the order my/oontamination of biological substances or radivacare much more
dangerous. A small amount of the pathogen cancasee disease, and prolonged contact with theaeiile substance can
lead to local burns or radiation exposure of agets internal contamination

Analyzing the cases of intentional disregard of ¥feim's procedures should also mention aboutpib&sibility of
wearing clothes or underwear. The reason for taisbior is the psychological discomfort associatétl removing clothes
and wash the entire surface of the body in thegmes of other victims. People who feel constraimgduch a situation can
consciously leave wearing such underwear. Waskiolgtshielded body surface area may be less eféeeind cause the
effects described earlier.

During rescue operations can pretty well to contiaetvictims and rescuers with contaminated clatlundeposited
items. As far as decontamination of victims befeommtact with contaminated clothing is taken int@waamt, after its
completion cannot come to such a situation. Althoitgcan to this rather as a result of poor recand&ilure to deposit
decontamination deposited items. Contaminated cigthmay be a source of secondary contamination ionthe case of
non-compliance with the rules of procedure of thibdegs. Basically decontamination processes clotinesexpensive and
do not guarantee the behavior of functional progeriTherefore, it is reasonable to remove the eiskontamination by
spreading the destruction of the contaminated datihgerous clothing.

At this point should be mentioned events that tteescould not be predicted in advance, and devapmpopriate
procedures. An example of such a situation is gsadnjured during a terrorist attack in the Toksabway in 1995. A
significant part of the medical staff providing iatsnce in hospitals and emergency medical fazdlifias been exposed to
contact with the contaminated clothing of the witi It is estimated that in connection with theaktand evacuation of
subway passengers were injured 6000 people, paigdras been 135 members of the medical staff amdi¢aths of 12
people. Probably, is no other large metropolisatprepared for such a massive event related ttanonated providing a
medical assistance for a harmed people.

In accordance with the procedures in force in theies of soldiers after chemical decontamination tzke (give
back) only those personal items that have beenfditied or decontaminated. Biologically contaminatechs are destroyed.
Decontamination processes are not subject to tfextsbwhich in the process lose their useful progersuch as money,
paper documents. In such cases, these items ayedeelcand possibly recreate them. The group ofsitant subject to
decontamination classified documents have also beete in a sustainable manner such as plasticgedlsen for this is the
ability to penetrate into the depths of toxic mitler

These procedures in force in the armies of the atarshould be applied also during registration aagregation
deposits victims. Limited to a contact with contaaied objects to a minimum and prevented the reledshe deposit
subject contaminated and thus the formation of rs@&xy contaminants [2]. It is suggested to havenlpeed compensation
for the deposited items and cash. The amount opeosation would be determined by experts on this lodishe cadastral
documentation and information from the victimsniseundergone processes and utilization of the coredehe owner (the

! Internal contamination resulting from penetratigrthe oral route or inhalation of radioactive mitiein the form of gas,
vapor or dust. Contamination be charged to your Bodg long time, sometimes for life.
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victim). The documents would be issued while the pees. Basically, the owner would return only thibems whose value
compensation was to much higher than the cost oérdamination or deactivation. In terms of biol@jicontamination
should adopt appropriate procedures (destructiateoontamination) depending on the type of pathegehits virulence.

Contamination of rescue equipment, measures for ptection against contamination, personal equipment escue,
emergency vehicles

Conducting long-term rescue of eliminating the comitetion is always associated with the risk of selzoy
contamination among rescuers. To contaminatiomese occur as a result of the use of incorrectaghoes or the fault of
the rescuers themselves. An example of the useawfriect procedures could be a disaster at Chernulmgtear power
station in 1986. During the evacuation of the papah and securing the area of potential radioaatntamination Militia
officers perform their duties equipped with resgra and capes raincoats. Given the nature of aatliee fallout can be
considered that these measures fulfill a protedtinetion. Deserves the criticism that the miligaving the area shares of
contamination removed only with capes. Full-timéfenms were exposed to the contamination and decoimation was
served. This resulted in the possibility of radidaethe secondary contamination.

For secondary contamination can also occur thrdhgHault of the rescuers themselves. The potensklof their
occurrence is related to the lack of appropriatekwmabits in the area contaminated. This applietheorescuers of the
support Specialized Group Chemical and EcologicalciRef the State Fire Service. According to thehawfit is a
consequence of preparedness for implementatiohdgtate Fire Service of many diverse and highécisfized tasks. An
example of the lack of these habits is the decoimi@ion of emergency workers performing work inteative clothing and
SCBA (breathing apparatus). Rescuers did not giverdagonation apparatus, namely carrier webs anceptats cylinder.
This causes a secondary contamination in casebsesuent use of the camera.

Due to the fact that the contamination concern gedwes lifequards should be paid to such situatipagticular
attention because of the need to preserve the ftenthe emergency services. Consequences oéxbkeision of rescue
operations even one rescuer can be significant.

The problem of secondary contamination also appdieési\proper decontamination of emergency equiprtertwas
used in the danger zone. In most cases, this egnipmash a strong stream of water and detergerfortunately, this
method is not universal and may lead to a situaitiomwhich contaminated (Inaccurate cleaned) equigncentaminate
emergency vehicle load space. In the case of canggion of its dangerous odorless substance coratemt can be long
kept in unventilated space building emergency \Jehic

Proposition adaptation of the procedures applicablein the armies of chemicals in order to reduce theisk of
secondary contamination when conducting mass decarhination

In the case of the use of military equipment tppgrt non-military elements of the system, it isemsary to create
a detailed procedure for the organization of tcafifi the square decontamination of the personnel arfe non-military in
accordance with the nomenclature of the place shbelcalled decontamination of victims. As a resiiithe work of the
research project Analysis cooperation opportunifi@s chemical and non-military elements of the sgbsm in the
liquidation of consequences of terrorist acts wite use of toxic chemicals and / or radioactiveata®, among others,
variant traffic organization of victims during detamination (Fig. 1).
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Figure 1. Embodiment consisted decontamination by the tefaimeopersonnel decontamination of chemical warfeiag
bath field —tent ~ Source: own
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Shown in Figure 1 variant affected traffic orgamiza during decontamination and the use of the agek
decontamination with universal allows to reduce ntenual handling of one string ("normal”) for thénimmum amount of
three men (responders), in that a paramedic. Withisn bandwidth is estimated between 48 and 96 Ipebjh and is
dependent primarily on the type of contaminatiod Hre air temperature. The string "horizontal" sidaed for people who
cannot move on their own or in need of medical caie supported temporarily. On the basis of ap#ition can be
considered a variant based on 4 soldiers (parasjeali 2 medical rescuers. In the first stage,rpadéc and rescuer simply
prepare for the injured person to a decontaminatemt - undressing. Then, a couple lifeguards digtions lead
contamination at the victim in a tent - a bathtHe case of unconscious victims would need thetiaddi presence of a
paramedic (the doctor), supervising the victimtalsigns. Finally, the third pair of lifeguards wd deal with victims in a
tent - dressing room and was preparing to go toigabttansportation.

Reducing the risk of secondary contamination throuf the use of package decontamination
Particularly noteworthy are the decisive steps tfar safety of victims and minimize the potentiat foss of
personal items (documents, valuables). These tegvnclude:
e removing contaminated clothing;
« preparation of contaminated clothing to furtherag@amination or disposal;
e protection against the destruction of documentspandonal valuables;
* release the victims 'clean’ clothes.

Intuitive and unambiguous communication of inforimatusing characters certainly improve the safdtyictims
and minimize the risk of secondary contaminationiruthe decontamination process [3]. An exampknado of such an
organization of victims of traffic on the Eliminati of Contamination Square organized by units ofrébal warfare can
take place according to the following points:

« Person contaminated before entering the tent - essdrg receives an individual package decontarpimati
consisting of three plastic bags, towel and linEme method of use of the package is presentedeopdbkage in
graphical form (Fig. 2) and on the board in thd.ten

¢ In the first tent - undressing the victim opens gaekage and removed two bags: red and blue. Tdies toff
clothes and put me into a red bag. Personal itdo®ments, money, etc. put into yellow bags, wiiels packed
the entire package. Service undressing on a clesktiag glued card with information about the owname and
surname.

e The victim takes the blue bag and goes into the-tdre bath, where the use of decontaminationaysnwwater and
soap washes the entire surface of the body. Pafamwaiiates decontamination and skin conditionwiogim, and
then orders to go into the tent - dressing room.

* In the dressing room the victim opens the bag akdst out a blue towel and underwear and shoeslditian, in
order to avoid hypothermia, the victim gets a b&trdnd out of the tent [4].

Figure 2 Instructions for use of package decontamination. Source: own

Summary and conclusions
Because of the potential difficulties in communicatbetween rescuers and victims, there is a need tmiversal
language. The solution to this problem can be gietms and pictorial instructions. Fast and simp&ruction to carry out
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decontamination significantly streamlines the psscef liquidation of contamination and positive aapon the safety of
victims.

Special attention should also prepare a comprebeisjistics entire liquidation of contaminatioropess including:
segregation of contaminated items (clothes), tilseaisce of decontamination and to provide comforwitdims after
liquidation of contamination process. These tasé#s be completed by early preparation and publioativ the site
liquidation of contamination packets containing thecessary measures to carry out the liquidatiomootamination -
decontamination kit.
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