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1. INTRODUCTION

Hospitals focus on the protection of public health.
Therefore, no negative environmental effects or any haz-
ards to the employees and in the environment should
be caused by the provided services. The developments
in medicine, which require highest medical and care
services, have produced growing waste amounts in the
last years. Different types of hospital waste have to be
collected, transported, sorted and prepared for disposal.
The different waste fractions range from waste similar to
households like packaging material and paper through
hospital hazardous waste like chemicals or infectious
materials.

Solid medical waste management has gained con-
siderable importance during the COVID-19 pandemic.
The situation in crisis conditions during the pandemic is
evidently not representative for the overall management
of medical waste beyond pandemics, but nevertheless, a
number of fundamental questions were asked, in particu-
lar, the question of the uniformization of waste manage-
ment across countries. The aim of this position paper is
to contribute to this request by comparing in some detail

In this paper, the differences regarding hospital waste management, specifically re-
garding the legal and technical situation and the definition of hazardous hospital
waste in four member states (Austria, Belgium, Germany and Greece) are presented.
All countries follow the legal guidelines of the European Union, but the technical situ-
ation, especially the possibilities for thermal waste disposal in incineration plants are
different. Also the definition and categories of hazardous medical wastes are differ-
ent in the aforementioned four EU member states. The annual production amounts
of medical waste in selected countries are presented, as well as criteria that lead to
their classification as hazardous medical waste.

the management of solid medical waste from legal and
technical point of view in 4 European countries. To the best
of our knowledge, a similar comparison was made already
20 years ago (Muhlich, Scherrer, & Daschner, 2003) and in
view of the significant development of health care and in-
terest in waste management in last decades, a new review
was deemed necessary albeit with a limited number of EU
member states.

On a European scale, many legal constraints on the
management of waste in general and on medical waste
are available. Hospital waste is classified according to the
European waste catalogue 2000/532/EC (European Waste
Catalogue 2000/532/EC). Applying the European directives
is always an obligation of the EU members and differences
in interpretation leads to differences in waste management
among countries. Even within each member state, the ap-
plication on the floor, i.e. among hospitals is on occasion
different. The aim of this paper is to illustrate this diversity.

It is clear that this diversity is contra productive to con-
tribute to the optimalisation of the Sustainable Develop-
ment Goals (SDG, Ranjbari et al., 2022) and the European
Green deal. Adapting waste in this respect has been done
for house hold waste (Lopez-Portillo, Martinez-Jiménez,
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Ropero-Moriones, & Saavedra-Serrano, 2021), any attempt
to reconsider medical waste from these perspectives is
welcome. The wish of the EU to enforce the circular econ-
omy model in all branches of economic activity is appre-
ciated, but it is clear that legal constraints are inhibitory in
this respect.

This paper shows the current differences (in 2023) in
Austria, Germany, Belgium and Greece for hospital waste
management regarding:

+  The legal situation,
The technical disposal situation, and
The definition of hospital (or medical) hazardous waste.

2. LEGAL SITUATION
2.1 Europe

A number of European regulations and directives gov-
ern waste disposal. The basis is the Waste Framework Di-
rective 2008/98/EC (Directive 2008/98/EC), which defines
the main waste-related terms. The Waste Framework Di-
rective (2008/98/EC) must be separately transposed into
the national law by each European member state.

2.2 Austria

In Austria, the legal basis for waste management is the
“Austrian Law on Waste” (Abfallwirtschaftsgesetz 2002). A
national law is complemented by 9 different state laws. The
Austrian Law on waste contains basic regulations concern-
ing waste management, waste separation, handling of haz-
ardous waste, official data sheets for hazardous waste and
regulations about the waste manager. It has been updated
and revised several times to include the legal requirements
of the European Union, e.g. waste framework directive.

The legal regulations are amended by various special
waste regulations and the “Austrian Standardization Guide-
line for the Medical Field” (ONORM S2104, 2020). Waste
from Medical institutions, Austrian Standards Internation-
al, 2020). It contains exact regulations regarding types of
waste, waste definition, waste collection and disposal and
is authored by a board of experts from waste management,
disposal engineers, hygiene experts, medical doctors, us-
ers, etc. it also contains the Austrian waste catalogue num-
bers, which are relevant for medical institutions.

The Federal Ministry of Austria Climate Action, Environ-
ment, Energy, Mobility, Innovation and Technology assume
the legal responsibility for medical waste management.
The ministry is supported by the Federal Environmental
Agency. Waste data is reported to the Federal Ministry of
Austria Climate Action, Environment, Energy, Mobility, Inno-
vation and Technology.

2.3 Germany

Germany supports sustainable waste management
concepts for obtaining raw materials or energy from waste
with the Waste Management Act (Kreislaufwirtschafts-
gesetz — KrWG); it entered into force on 1 June 2012. A
waste hierarchy that lays down a fundamental series of
steps comprising waste prevention, reuse, recycling, and
other elements besides, including energy recovery, and fi-

nally waste disposal. The Waste Management Act supple-
mented is fleshed out by a number of other regulations in
Germany and is further differentiated by the waste man-
agement acts of the 16 federal states.

The European waste catalogue classified healthcare
and hospital waste in chapter 18. Furthermore, classifica-
tions and categorization of those waste streams are laid
down in the German guideline for disposal of wastes from
healthcare facilities established by Federation/Lander
Working Group on Waste (LAGA M18, 2021).

2.4 Belgium

Belgium is a country with three different governments
depending on the geographical location: Flanders (north-
ern part), Wallonia (southern part) and Brussels (in be-
tween). Each of the governments is responsible for manag-
ing waste including medical waste. Hence, three different
law-systems have to be considered. Hereafter, medical
waste is discussed, excluding radioactive waste. This type
of waste is still the responsibility of the Belgian federal gov-
ernment overruling the 3 separate governments.

The legal basis for the management of medical waste
in Flanders is described in the “Flemisch law on waste of
17/2/2012 subdivision 5.2.3 (VLAREMA, 2012). Medical
waste is produced during medical treatment or diagnosis
of humans and animals in hospitals or in private practic-
es, during pharmaceutical and biological research in labo-
ratories and during routine home-treatment of patients by
specialized personal. The law distinguishes household and
industrial waste; medical waste is considered as industrial
waste. Within the category industrial waste, the distinction
is made between special waste and others. Medical waste
is considered as special waste.

The legal basis in Wallonia is the decree of 30/6/1994,
which has been modified on several occasions e.g.
4/7/2002, 3/6/2010 and 13/7/2017 (Decree 30/6/1994).
The follow-up is done by the “Directorat Général de I'Ag-
riculture, des Resourses naturel et Environment which is
founded in 2008. Waste from clinical activities is classified
according to the risks for the community. The legal basis
for medical waste in Brussels is the decree of 23 March
1994 (Decree 23/3/1994). Recent laws related to waste in
general are implied in 13/1/2017 (“BRUDALEX") with em-
phasis on the responsibility of the owner of the waste, i.e.
the head of the hospital (BRUDALEX 13/1/2017). At the
same time, 11 older decrees are suspended with this new
law. Within this law, both specific items (i.e. use of reusable
plastic bags) and more general rules (i.e. on the traceability
of medical waste, transport...) are mentioned.

2.5 Greece

The main Greek legal regulation concerning medical
waste management was first issued on 2003 and was then
updated on 2012 (HCMD, 2012) with the title “Measures
and terms for the management of wastes from health-care
facilities”. The circular of 2012 and the circular of 2013
provide more details on the management of the medical
wastes in Greece. A minor update of the principal 2012
decree was issued on 2017 (HCMD, 2017) that modified
operational issues (temperature, volume) related to the on-
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site storage of medical waste prior to their transport for
further treatment.

The legal regulation applies to healthcare facilities,
dental practices and veterinary clinics for the entire coun-
try. It covers furthermore definitions, classification, source
separation, storage, collection and transport, treatment,
disposal and obligations of producers.

The Hellenic Ministry of the Environment and Energy
and the Hellenic Ministry of Health have the legal respon-
sibility for medical waste management. Waste generation
and composition data is reported currently to the Hellenic
Ministry of the Environment and Energy.

3. DEFINITION OF HAZARDOUS MEDICAL
WASTE

3.1 Austria

In Austria, the legal basis for the definition of waste
from medical institutions is the ON $2104 (ONORM S2104,
2020). Here, the types of waste are listed, that are possibly
produced in hospitals and medical institutions.

The official definition of hazardous medical waste is
waste that poses a risk inside and outside of medical in-
stitutions and therefore requires special treatment in both
areas. Following this classification “Waste with certain in-
fectious virus” is collected, e.g. black death, anthrax, rabies,
tuberculosis, dengue fever etc., not included are HIV and
hepatitis. For the list of virus that are important for the defi-
nition of hazardous medical waste see Table 1.

According to the “Austrian Waste Catalogue Number”
the waste is classified with the number “97101", following
the European Waste Catalogue it is classified as “180103",
wastes whose collection and disposal is subject to special
requirements in order to prevent infection.

This waste is collected and disposed in compliance
with certain conditions:

Collection in special one-way containers;

- Containers cannot be re-opened;
Carriage as hazardous materials transportation (fol-
lowing ADR law in UN class 6.2-compliant containers).

Disposal is dedicated to be carried out in a special incin-
eration plant for hazardous waste without opening. There
is only one plant in Austria, where all the hazardous med-
ical waste is incinerated. The disposal costs are summed
up to approximately 1000 €/t (without transport etc.).

The other types of waste produced in hospitals have
to be collected separately as well following the classifica-
tion criteria and waste catalogue numbers in the ON S2104
(ONORM S2104, 2020), e.g.:

Pharmaceutical and cytotoxic waste (Austrian waste
catalogue number 53510, EWC 180108);

< Body parts and organs (Austrian waste catalogue num-
ber 97103, EWC 180102);

+  Sharp waste (Austrian waste catalogue number 97105,
EWC 180101);
Disinfectants, chemical waste, mercury waste, batter-
ies, electronic waste.

In Austria, approximately 1.070 t of hazardous med-

ical waste was produced in 2020. The amount of sharp
waste (Austrian waste catalogue number 97105 and EWC
180101 respectively) ranged from 1.140 in 2018 to 1.170
t in 2020, which was in the same magnitude as disinfect-
ed waste (1.050 t in 2018 - 1.030 t in 2020). In 2020, the
amount of body parts was 50 t. The amount of non-hazard-
ous hospital residual waste varied from 43.830tin 2018 to
42.420 1 in 2020 (Austrian waste catalogue number 97104
and EWC 180104 respectively). The total amount of medi-
cal waste ranged from 46.960 t in 2018 to 45.740 tin 2020.
Table 2 shows the medical waste data of Austriain 2018 -
2020 (Bundesabfallwirtschaftsplan, 2023) considering the
impact of Covid 19 pandemic (Fraeyman N., et al., 2022).

3.2 Germany

The term “hazardous waste” refers to various types of
waste with defined hazardous properties that are harmful
for the environment and/or human health such as:

- infectious (EWC 180103*, EWC 180202%),

< cytotoxic and cytostatic medicines (EWC 180108%),

+chemicals consisting of or containing dangerous sub-
stances and

+ amalgam waste from dental care (EWC 180110%).

The needs for waste management EWC 180103* de-
scribes the following. While defining EWC 180103* wastes
(wastes whose collection and disposal is subject to special
requirements in order to prevent infection) it is assumed
from knowledge or to be expected from medical experi-

TABLE 1: List of virus for the definition of hazardous medical
waste (EWC 180103*) in Austria (ONORM S2104, 2020) and Ger-
many (LAGA M18,2021).

Types of virus - Austria Types of virus - Germany

Anthrax AIDS/HIV
Aphthous fever Brucellosis
Brucellosis Cholera

Cholera Diphtheria, Leprosy
Dengue Fever Dysentery
Glanders Glanders

Haemorrhagic fever Haemorrhagic fever

Jakob-Creutzfeld disease Hepatitis virus

Leprosy Meningitis/encephalitis
Paratyphoid A, B, C Poliomyelitis

Pest Psittacosis

Polio Q-Fever, Rabies
Psittacosis Rabbitfever

Q-fever Smallpox

Rabies Spleen, Plague

Tuberculosis

TSE - (Transmissible spongiforme
encephalopathy); Creutzfeldt-Ja-
kob disease

Tularemia

Tuberculosis

Typhus abdominalis

Typhus/Paratyphoid
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TABLE 2: Medical waste data of Austria in 2018-2020 (Bundesabfallwirtschaftsplan, 2023).

Waste oora ans. Y3620

SN 97101 (Hazardous medical waste) - EWC 180103 890 890 1.070
o S s S T
e A S
N 97108 (Hosmitl resdunl was EwG 180108 PP S TR S e
N8 e WG Ta0101 s S S o
N971056 (arsrdons st R R S R
B S T P P
e S e e e
ence that these wastes are contaminated with germs of 3.3 Belgium

specific diseases mentioned in the guidelines and that it
can be feared that these wastes will cause the diseases
to spread.

With reference to the Infection Protection Act and LAGA
M 18 a list of diseases / germs, seen in table 1, is given in
the guidelines which have to be considered for:

< the danger of infection (contagiousness, infections

dosage, epidemic potential),
the survival capacity of the germ (incubation period),
the mode of transmission,

+ the extent and type of potential contamination,

+ the quantity of contaminated waste and
the gravity of the disease possibly caused and the pos-
sibility of treatment,

+ special requirements for their prevention (LAGA M18,
2021).

The collection of infectious and cytotoxic waste op-
erates separately with type-approved waste bins. Thus,
wastes go directly to incineration (without any compres-
sion) for transporting hazardous goods according to ADR
(Accord européen relatif au transport international des
marchandises Dangereuses par Route).

Wastes that are not in accordance to the EWC 180103*
criteria are listed in EWC 180104 (wastes whose collec-
tion and disposal is not subject to special requirements in
order to prevent infection). Wastes listed in EWC 180104
that contain facultative pathogenous germs, could cause
nosocomial infections in patients. They are only dangerous
for immune supprimized patients and only if a direct or in-
direct contact via a medium takes place. A clinical case
study at Jena University Hospital for example aimed to in-
vestigate the influence of waste container construction on
the release of microorganisms in a hospital setting (Biich-
ner et al., 2021).

Table 3 shows medical waste data about selected
waste types in 2019 and 2020 in consideration of the
circumstances corona/covid pandemic (Datenbank des
Statistischen Bundesamtes, 2022). The amount of haz-
ardous hospital waste (EWC 180103) ranged from 8.900-
10.800 t in 2019-2020, the amount of sharp waste (EWC
180101) was 800-900 t in 2019 and 2020. In 2019 386.200
t of non hazardous hospital waste (EWC 180104) was pro-
duced, in 2020 382.000 t.

There are some differences in identifying the waste de-
pending on the region: In Flanders, medical waste is further
categorized as either “risk waste” or “non-risk waste”. Med-
ical risk waste has risks for infection or can cause wounds
to those involved in the management of the waste. Waste
that poses specific ethical problems (recognizable body
parts, placenta...) is also considered as risk waste.

In addition to the law, several extended documents are
available; the most recent is the “code of good practice”
(2014) written by OVAM which is the managing organiza-
tion of medical waste in Flanders (Code of good practice,
2014). This is a joint effort of the government, medical in-
stitutions, federation of industries active in environmental
issues and federations of hospitals. It also takes into con-
sideration the law on the transport of dangerous goods.
The content comprises waste types, hazards, very detailed
regulations, and scientific support from VITO (Flemish In-
stitute for Technological Research). In Wallonia, medical
waste is either class A: comparable to household waste or
class B2: infectious waste. Any other type of waste is class
B1. Within class B2, medical waste further contains (1) nee-
dles, bistoury and alike, (2) infected, contaminated material
including anatomical waste, (3) waste from medication, cy-
totoxic waste, heavy metals, chemical waste, (4) contain-
ers under pressure and (5) radioactive material. A specific
regulation for anatomical waste was set up. For each class,
specific regulations on handling, transport and elimination
are given. Medical waste of class B2 might be transformed
into class A of B1 provided the transformation is certified

TABLE 3: Medical waste data in 2019 and 2020 at Germany
(Datenbank des Statistischen Bundesamtes, 2022).

Waste Yioro. Vom0
EWC 180101 800 900
EWC 180102 3.100 2.800
EWC 180103* 8.900 10.800
EWC 180104 386.200 382.000
EWC 180108* 2.300 2.300
EWC 180109 7.900 16.000
EWC 180110 100 100
EWC 180202* 700 600
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(e.g. treatment in an autoclave). In all cases, the inciner-
ation is controlled as far as temperature and the exhaust
of environmentally burdensome compounds like dioxins,
some gases such as sulfur dioxide, hydrogen chloride, ni-
trogen oxides, hydrogen fluorides, total organic carbon etc.

Identification and categorization of Medical waste
in Brussels are nearly identical to the waste in Wallonia.
Two different kinds of medical waste are considered: spe-
cial waste, which is equivalent to the B2 type of waste in
Wallonia and includes needles, body parts, blood, infec-
tious waste from laboratories, and cultures of a specimen
from patients infected with specified diseases (e.g. an-
thrax, cholera, tuberculosis, Creutzfeld Jacob). Non-special
waste is waste comparable to household waste but pro-
duced during medical activities. Non-risk waste which is
comparable to the B1 type of waste in Wallonia is collected
in grey plastic bags with specifications; specific waste is
collected in yellow containers. Both are incinerated. Risk
waste (Flanders) or B2 waste (Brussels and Wallonia) that
has been decontaminated by autoclaving or any other
method for sterilization is considered non-risk waste or B1
type of waste provided the decontamination process is val-
idated. The collection of risk waste is identical in the three
regions. The waste with risks is collected in yellow 60 or
30-liter one-time-use containers with self-closing covers.
Solid waste but also fluids of different kinds (blood, perfu-
sion liquid, urine, gastric fluid after lavage etc...) and mix-
tures can be stored in these containers. As an alternative,
non-fluid or semi-fluid risk medical waste can be collect-
ed in plastic bags, which are inside a cardboard box, both
with technical specifications. Non-risk waste is collected
in blue plastic bags again with technical specifications.
Waste classified as risk waste and fluid or semi-fluid non
risk waste must be incinerated. Sharp waste is collected in
specific small yellow plastic boxes, which are put into the
large yellow containers. Waste with risks can be decontam-
inated (e.g. steam sterilization) provided evidence for the
decontamination process is delivered.

3.4 Greece

According to the principal Greek legislation on medi-
cal waste management of 2012 (HCMD, 2012), hospital or
medical waste belongs to chapter 18 of the EWC with the
two main categories being the human-related healthcare
waste (18 01) and the animal related healthcare waste
(18 02). However, the categorization below, as described
in HCMD (2012), diverts a little from the codes of chapter
18 of the EWC, as the three main fractions of the medical
waste are:

municipal type medical waste,
hazardous medical waste (HMW), which is comprised
of the following three sub-fractions:

- infectious waste,

< mixed waste (infectious and other hazardous waste),
other hazardous waste,
special waste streams (e.g. radioactive waste, batter-
ies, pressurized cans, WEEE etc.) may or may not con-
tain hazardous materials.

In particular, the three sub-fractions of the hazardous
medical waste stream are described as follows:

+medical waste with infectious properties that exhibit
only the HP9 (infectious) hazardous property (e.g. body
tissues, blood, fecal and urine samples from patients
with an infectious disease, needles etc.), Infectious
waste should be either sterilized and then landfilled, or
be incinerated.
mixed hazardous medical waste that exhibit both the
HP9 property as well as at least one additional hazard-
ous property (e.g. chemotherapy related waste, waste
from bio-pathology and histology laboratories etc.).
Mixed hazardous medical waste should be only incin-
erated.
other hazardous medical waste that exhibit one or
more hazardous properties other than HP9 to which in-
cineration or material recovery can be applied.

According to the Greek Hazardous Waste Manage-
ment Plan of 2016 (HCMD, 2016), the total annual amount
of solid hazardous medical waste (estimates are for year
2011) was 16.300 t, from which around 80% was infectious
waste and 20% was mixed hazardous and other hazardous
waste. The liquid (wastewater) hazardous medical waste
was estimated to be around 41.300 L/d, from which 40%
was the infectious liquid waste and 60% was the mixed and
other hazardous liquid waste.

Hazardous medical waste (HMW) in Greece is treated
by either incineration or steam sterilization. Sorting within
the healthcare facilities is realized successfully and effi-
ciently for the past 10 years. There is one medical waste
incineration unit in Greece (Athens) which receives haz-
ardous medical waste from public and private hospitals all
over Greece. Apart from the above incineration unit, there
are also six (6) sterilization units, which receive only infec-
tious medical waste. Five of the above sterilization units
can also store medical waste, if needed, for long term. On
site (within the hospitals) sterilization, that used to exist in
some public hospitals in the past, is not applied anymore
as the requirements for sterilization are now quite strict.

The hazardous medical waste (HMW) is source sep-
arated, stored, collected, transported, treated and dis-
posed of, according to technical specifications described
in the HCMD (2012). Special color-coded containers are
used in all healthcare units (public and private) to sep-
arate the HMW in the aforementioned three categories,
with sharps sorted separately in rigid plastic containers
(but still treated as infectious waste usually via autoclav-
ing in the above six sterilization facilities). Medical waste
can be stored for up to 30 days at low temperature rooms
within the hospitals. The transport of HMW is conducted
according to “European Agreement Concerning the Inter-
national Carriage of Dangerous Goods by Road (ADR)".
All types of hazardous medical waste (infectious, mixed,
other) can be incinerated; however, the medical waste
that is solely infectious can be alternatively sterilized (via
autoclaving with the use of steam), which is a technol-
ogy less expensive than incineration. After sterilization,
infectious waste is rendered non-hazardous and can be
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disposed of into a MSW (non-hazardous waste) sanitary
landfill, which is the dominant type of solid waste lan-
dill now in Greece. Tests are sometimes performed on
sterilized infectious HMW, typically at the landfill gate, to
validate the effectiveness of sterilization. Medical waste
incinerator ash, if rendered hazardous, is currently ex-
ported to other European countries, but plans are under
way to develop an ash treatment facility and a hazardous
waste landfill in Greece.

The HMW treatment costs in Greece are currently up
to 700 €/t for sterilization, up to 1.700 €/t for incineration,
with an overall cost that is roughly estimated to range from
700 to 3.500 €/t, when collection and transportation costs
are included.

4. TECHNICAL DISPOSAL SITUATION FOR
HEALTHCARE WASTE

4.1 Austria

In Austria, medical waste has to be incinerated (ONORM
$2104, 2020). Therefore, one incineration plant for hazard-

ous hospital waste and about 10 for non-hazardous hospi-
tal waste are available in the whole country. Furthermore,
several treatment plants for chemical waste, other hazard-
ous waste and recycling waste are used for the correct dis-
posal of the different waste types (Bundesabfallwirtschaft-
splan, 2023).

4.2 Germany

In Germany most noninfectious healthcare waste can
be disposed of or recycled at thermal waste treatment
plants. Currently there are 68 municipal waste incineration
facilities (Umweltbundesamt, 2015).

In accordance with the LAGA guideline M 18, infectious
healthcare waste is to be collected separately and thermal-
ly treated as hazardous waste using the mandated Rob-
ert-Koch-Institute procedures such as sterilization, steam
disinfection, or incineration (Robert-Koch Institut, 2017).
Infectious waste for incineration is thermally disposed of
separately in purpose-built hazardous waste incineration
facilities, after being transported in UN class 6.2-compliant
containers.

TABLE 4: Summarizing table — legislation, classification and management of hazardous hospital waste in Austria, Belgium, Germany and

Greece.

Austria

Germany

Belgium

Greece

Legislation

Waste Framework Directive

Waste Framework Directive
2008/98/EC

* Waste Framework Directive
2008/98/EC

Waste Framework Directive
2008/98/EC

. i?lgtBF/lzrsl/LEz:\?N on Waste * Kreislaufwirtschaftsgesetz | * Flemish Law on Waste * Hellenic Common Ministe-
(2002) (2012) (2012) for Flanders rial Decision (2012)

Austrian Standardization
Guideline for the medical
field (2020)

German guideline for
disposal of healthcare
wastes from healthcare
facilities (2021)

* Decree 30/6/1994 for
Wallonia

* Decree 23/3/1994 for
Brussels

Classification of
(Hazardous) Med-
ical Waste — Main
hospital Waste
Types

. Hazardous medical

waste - waste that poses
arisk inside and outside
of medical institutions
and therefore requires
special treatment in both
areas (equivalent to EWC
180103)

. Cytotoxic waste (equiva-

lent to EWC 180108),

. Body parts and organs

(equivalent to EWC
180102),

. Sharp waste (equivalent to

EWC 180101),

. Chemical and other

wastes, e.g. disinfectants,
chemical waste, mercury
waste, batteries, electronic
waste

. Infectious wastes whose

collection and disposal is
subject to special require-
ments in order to prevent
infection (EWC 180103)

. Cytotoxic and cytostatic

medicines (EWC 180108%),

. Chemicals consisting of

or containing dangerous
substances and

. Amalgam waste from den-

tal care (EWC 180110%).

Flanders: A. Municipal type medical
A. Risk Waste (risks for infec- waste,
tion, ethical problems) B. Hazardous medical waste
B. Non Risk Waste (HMW),
Wallonia: 1. infectious waste,
A. class A: comparable to 2. mixed waste (infectious
household waste and other hazardous
B. class B2: infectious waste waste),
- (1) needles, bistoury and 3. other hazardous waste,
alike, (2) infected, contam- : 4. special waste streams

inated material including
anatomical waste, (3)
waste from medication,
cytotoxic waste, heavy
metals, chemical waste, (4)
containers under pressure
and (5) radioactive materi-
al.

C. class B1: any other type of
waste.

Brussels (identical to Wal-

lonia):

A. Special waste (needles,
body parts, blood, cultures
etc.)

B. Non special waste (compa-
rable to household)

(e.g. radioactive waste,
batteries, pressurized cans,
WEEE etc.)

Management of
hazardous medical
waste

Medical waste hast to be
incinerated.

1 Incineration plant for ha-
zardous hospital waste

10 Incineration plants for
non hazardous hospital
waste

Medical waste has to be
thermally treated.

68 municipal waste incine-
ration facilities for non-in-
fectious healthcare waste

Thermal treatment for in-
fectious healthcare waste
(Robert-Koch Institute Pro-
cedures sterilization, steam
disinfection or incineration

Hazardous waste has to be

incinerated in a plant with

permission:

* 2incineration plants for ha-
zardous medical waste

Hazardous medical waste has
to be thermally treated:

1 incineration plant
6 sterilization facilities
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4.3 Belgium

Hazardous waste has to be legally incinerated in a plant
with a permission to treat this type of waste. In Belgium
two incineration plants are available for hazardous medical
waste, one in Flanders, one in Wallonia.

4.4 Greece

In Greece, there exists one incineration plant dedicated
to thermally treat all types of hazardous medical wastes
generated by the public and private health care facilities
in the country. It is located in the Prefecture of Attica (near
Athens). Also, there exist six (6) sterilization facilities (Vo-
los, Rhodes, Salonica, Larisa, Crete, Tripoli) that can treat
only the infectious fraction of the hazardous medical waste.

5. CONCLUSIONS

In this paper, the legal and technical bases for hospital
waste management have been presented for Austria, Ger-
many, Belgium and Greece. As you can see in Table 4, which
gives an overview about legislation, classification and
management of hazardous hospital waste, even though
all the countries are members of the European Union and
follow European regulations, the national specifications
are different due to variable legal requirements, existing
technologies and technical facilities, and options for waste
disposal. In addition, even though the members of the
European Union seek to harmonize concepts and modes
of action, in this context, this harmonization is not totally
achieved. But irrespective of the different waste definition,
hazardous medical waste in all four member states under
study is sorted and collected separately and then is either
thermally treated (principal method) or sterilized.
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