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Romania, with its membership of the European Union, has requested a transitional period of three years,
time required for the construction of incineration instalations and for applying the directive on emissions of
pollutants to air, water and soil of incineration and co-incineration existing instalations. There are also
presented case studies on the implementation of the neutralization of medical waste through thermal

sterilization, treatment and final disposal of waste.
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The national policy on waste management in Romania
must underwrite to the European policy objectives in terms
of waste prevention and aim to reduce the consumption of
resources, with the practical application of the waste
hierarchy.

The National Strategy for Waste Management arose from
the need to identify objectives and policies action that
Romania must follow in waste management in order to
achieve the recycling society status.

Experimental part
Materials and methods

The provisions of the National Strategy for Waste
Management, as a principled way approach, namely
straightening Romania to a recycling society, the
implementation of the waste management hierarchy, the
supporting measures aimed to an efficient use of resources,
applies to all types of waste, namely:

-urban wastes and assimilables in commerce, industry,
institutions, including separately collected fractions;

-specific waste flows: biowaste, packaging waste,
construction and demolition waste, waste resulting from
medical activities, forensic medicine and related activities.

The public authority responsible for ensuring the health
of the population had the obligation of the development of
the Strategy and the National Plan, based on the
management plans of waste resulted from medical
activities drawn up at the national level. In this regard, there
have been exempted from these plans the health units
carrying out medical activities that generate less than 300
kg of hazardous waste per year, for which shall be set
obligation to comply with technical standards and to report
quantities of waste products and how to manage them in
accordance with the approved methodology.

The public authorities with their own health network
send their management plan of medical waste resulted
from medical activities to the public Authority responsible
for ensuring the health, the institution designated by law
for drafting the strategy and the Plan of waste
management resulting from medical activities at national
level.

Results and discussions

The public authority responsible for ensuring quality
health, as a credit release authority, is responsible for
providing the necessary funds for the functioning of the
medical waste management system, from collection
phase until the final disposal of medical waste.
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In the period 2012-2014, from the data transmitted by
entities subordinated to the public Authority responsible
for ensuring public health revealed that the financing of
the medical waste management was carried out as
follows:

-from own revenues resulted of medical services
provided and contracted with health insurance house for
hospitals and institutes, respectively;

-from own revenues and state budget, if the county
public health departments and ambulance services that
county.

From studies in the entities subordinated to the public
Authority responsible for ensuring public health for the
period 2012-2014, there were found the following:

-some entities subordinated to the public Authority
responsible for ensuring public health were not properly
substantiated the necessary financial resources for the
management of medical waste activity;

- the lack of an uniform record of financial resources
needed for the management of medical waste activity.

It follows that establishing the necessary financial
resources for the management of waste resulted from
medical activities at the sanitary units of public Authority
was not performed according to the real needs imposed
by the steps that pass through the medical waste until to
final disposal nor of the personnel involved in this activity.

Regarding the implementation of the acquis
communautaire concerning the medical waste, it was
established the closing of all small crematoriums from
medical units and the replacement with alternative
instalations for management of hazardous medical waste

In Romania in 2002 there were a total of 346 thermal
waste treatment facilities (incinerators) placed within the
medical units.

The old crematoria were not authorized anymore to
destroy the medical waste, their activity being taken over
by modern authorized incinerators. Therefore the activity
of the 346 crematoria dismantled is complemented by
authorized economic agents for disposal by incineration.

The health system remains uncovered in this area since
the Government decided to close the incinerators, but did
not allocated funds for building new ones.

In Romanian hospitals are used as methods of
neutralizing the hazardous medical waste the thermal
decontamination followed by crushing and deformation -
the autoclaving for infectious waste, stabbing/cutting
waste, chemical and pharmaceutical waste. For the
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pathological and anatomical waste and the anatomical
parts, which necessarily must be incinerated, the health
units have signed contracts with collection companies.

For example, we present two medical waste
neutralization systems that have equipped the medical
units duet o the crematoria closure within them:

A-In order to implement the thermal sterilization system
through fixed and mobile units, the public Authority
responsible for health insurance purchased in 2005 a total
of 67 medical waste disinfection systems MEDISTER 160
type.

The MEDISTER 160 system is used for the disinfection
of infectious waste and those containing liquid infectious
waste, microbiological laboratory waste, dialysis systems,
waste from wards, etc.

The devices are operated via an integrated touch panel.
Each disinfection cycle operates fully automatically.
Moreover, the data cycle are stored electronically and can
be easily read using a USB or an Ethernet connection.

From studies conducted in health units subordinated to
the public Authority responsible for insuring health,
beneficiaries of MEDISTER 160 facility type, were found
the following:

-at some hospitals the equipment never worked;

-some facility hospitals have used the instalation fewer
years compared to the normal life cycle, according to the
catalog regarding the classification and duration it was
between 8-12 years.

-the equipment has never been used or has been used
fewer years compared to the normal life cycle, set by legal
provisions.

For carrying out an analysis on efficiency of the
treatment system type MEDISTER 160, the only entity that
has used the treatment facility type MEDISTER 160
provided, has sent the statements on the quantities of
medical waste treated with their own instalation and the
costs arising from the use and maintenance of the facility
in the period 2012-2014.

Table 1
THE SITUATION OF THE AMOUNTS OF WASTE TREATED WITH THEIR OWN INSTALLATION AND THE ANNUAL COSTS ARISING FROM
THE USE AND MAINTENANCE OF THE INSTALATION, HEALTH UNIT X, IN THE PERIOD 2012 - 2014

The amount of waste (kg) The annuoal costs arising Wast ¢ treated with thei
. . . . ‘aste cost treated with their
Year treated with the instalation from the use and nstalati
o
MEDISTER 160 maintenance of plant (lei) own instalation (Euro/kg)
0 1 2 31=121
2012 2460 30.880 163
2013 2.880 30,950 348
2014 2.700 30,973 156
Table 2
THE SITUATION ON THE QUANTITIES OF WASTE GENERATED AND TREATED BY ECONOMIC OPERATORS IN 2012
Dataon waste production (K2 ! | 1y | Umitprics | Valeof | oo 2 | Totalcosts
vear) / Waste Coda - ! when usimg
amount of | economic ECOnOmIC in=talation for the uze of Savings
Health wmit 5 - . 1@& I:.Eperajnkr';j operatars MEDIZTER. ]!l.IEI{JlIS:'ITER si)
cutting wasta Infectious e service (Buro / kg) £l
cods waste (a1}
0 1 2 3=1+1 4 E=4%3 [ T=3%6 =57
Health wut A 6410 30.360 36770 44 161.788 365 134211 27577
Hezlth wnt B 1.100 10288 11.38%8 7.68 B7.574 363 41.566 46008
Hzalth wut C 0 35414 35414 4.1 145.1%7 365 128261 15.936
Hzalth wut D 1.183 39164 60,347 343 328.8%1 363 220267 108.624
TOTAL 5.693 135126 143,919 X T23.450 X 525305 198.145
Table 3
SITUATION ON THE QUANTITIES OF WASTE GENERATED AND TREATED BY ECONOMIC OPERATORS IN 2013
Diata on waste production . Cost Lz
(Ez / year) / Waste Coda The total Ut price Value ,:,f vhen usinz Total costs .
amount uf SCOonomIc SCOnonue in_ﬂ.ta.]at[nu ﬁOCI.'T]'J.E use le Ea{i';l}gs
oparators oparators MEDISTEE.
_ Shampen- | vaste (k8 | (o | serviee (e | MEDISTER (i)
Health umnit cutting echious (Buro / kg)
wasta cods waste
0 1 2 =1+ 4 £=4%3 T=3%5 5=27
Haalth wut A 6.266 42657 48523 4.4 215261 548 170.252 43009
Hazalth wut B 1.035 10662 11.597 7.6% 89950 348 40.706 49244
Hazlth wut C 1479 28.069 29543 4.10 121.147 348 102,827 18320
Hazalth wut D 3535 56.297 39852 510 305245 348 208285 96960
TOTAL 12335 137.685 150,020 X 731603 X 21070 109,533
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Table 4

SITUATION ON THE QUANTITIES OF WASTE GENERATED AND TREATED BY ECONOMIC OPERATORS IN 2014

Dataenwaste production Re /| -yt | Unitprice | Valueof | Cost/E= 1) o for
vear) [ Waste Code . BCOTOmGC | WHER USIE
amount eConomic - etalati the use of
of waste operators servies | MEDIRTER. MEDISTER Savings
: Sharpen- . (2) | (Buo/ks) : . (e) (e
Health mit cutting | Infectious waste (et} | (Euro/ke)
waste coda
0 1 2 1=1+2 4 £=4%3 [ T=3% 8=57
Hezlth wmit & 2.707 45213 51925 £40 218470 3,56 124 833 43617
Hezlth unit B 474 9547 10121 7,69 77.830 3,56 35031 41.7%%
Hezlth wnit © 1179 26.771 27950 £10 114 393 3,38 99302 13.093
Hezalth wmt D 1648 45250 51505 3,10 262 676 3,56 183358 70318
TOTAL 6.006 13£.495 141.501 X 633571 X 503.744 179.827
Table 5

THE SITUATION REGARDING THE AMOUNTS OF WASTE WITH THEIR OWN INSTALATIONS AND THOSE WITH THIRD PARTIES
AND ALSO THE RELATED COSTS IN 2012

The The amount The amount Total cost of Cozts ' kg Bemvice Unit Price | Additional
ampumt of of medical of mediczl pwnership and wasie reatment kg waste costs if
medical waite wazte (kg maintepance of traatad valuse traatad would not .
Health 1mit waste uentralized | vyeer)weated | the factlity (lef) | withown | madeby | witathird | beusedthe | SEVIDE
semerated | (kz/year) by third insmalation{ | third parties anm (be)
(kg / yaar) WL parties Eura | kg) parties (Eure/kz) | mmstalation
mstalation HE =
0 1 2 3 4 =471 1] =03 =1=7 =54
Health wut X 265318 135.960 129336 172 368 127 386.568 159 406.520 233,652
Health wut C E3.643 30231 33414 112.634 224 118.133 363 183.343 70708
Health wut E 115.55%3 105,122 6473 189.061 1,73 33712 521 368.526 379465
1.158.38
TOTAL 466.556 295,313 171.243 474.563 X £40.431 X 9 683.826

Analyzing the statements submitted by the health unit
X, resulted that in the period 2012 - 2014, the quantities of
medical waste treated by their own instalation were 8.460
kilograms in 2012, 8.880 kg in 2013 and 8.700 kg in 2014.

In this sense, we present the savings that would be
achieved in the period 2012 - 2014 by some hospitals that
have not used the MEDISTER 160 instalations provided,
taking into account the cost/kg waste produced by the
health unit X in the same period.

By applying cost 3.65 lei/kg on treated waste produced
by the health unit X in 2012 following to the use of its own
system on the amount of waste generated in the same
year and undergone to this process by the medical units
mentioned, who did not use the facilities MEDISTER 160. It
results that in 2012, the 4 hospitals could have achieved
total savings in the amount estimated of 198 thousands
lei, while this service would have been provided with the
equipment MEDISTER160, in the endowment of these
entities.

By applying the cost of 3.48 lei / kg of treated waste
produced by the health unit X by using its own instalation
in 2013 on the amount of waste generated in the same
year and undergone to this procedure by health units listed
in the table that have not used MEDISTER 160 provided. It
follows that the savings that could be obtained from the 4
health units were estimated in the amount of 209 thousands
lei, while the service would have been provided with
MEDISTER 160 equipments in the endowment of these
entities.
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By applying the cost of 3.56 lei / kg of treated waste
produced by the health unit X in 2014 following of the use
of its own system on the amount of waste generated in
the same year and undergone to this procedure by health
units listed in the table that have not used MEDISTER 160
provided. It follows that the total savings that would be
achieved by the 4 health units were in the estimated amount
of 180 thousands lei, while the service would have been
provided with equipment MEDISTER 160 in the
endowment of these entities.

Soif the 4 health units in the sample would have treated
the quantities of waste according to the law could be
subject to this procedure with MEDISTER 160 installations,
would have achieved savings in an amount estimated of
587 thousands lei.

B. By PHARE 2006 / 018-147.03.03 / 4.9 Project was
made the Procurement of equipment for the treatment
and final disposal of hazardous medical waste in
accordance with national legislation and European
standards. The responsible public Authority for ensuring
health as beneficiary acquired 28 neutralization equipment
by thermal steam pressure sterilization of hazardous waste
from medical activities.

The neutralising by thermal steam pressure sterilization
equipment of hazardous waste from medical activities,
with processing capacity of 180-200 kg of hazardous
medical waste / cycle amounting 184,542.13 euros
without VAT, was delivered to health unit X.
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SITUATION ON THE AMOUNTS OF WASTE TREATED WITH OWN FACILITIES AND THOSE WITH THIRD PARTIES

Table 6

AND THE RELATED COSTS IN 2013

The The amount The Total cost of Coatz ' kg Bervice Ulnit Price Additional
amount of of medical amount of pwnership waste treated | treatment kz wasts cozts if
medical waste medical and with owm vahe reated would not be
Haah wit waste neatralizad waste (k2 MAMENANTE imstalatian mads by with third | used the own Saving:
zeneraied (ke / year) year) of the facility (Euro /kg) third partiss instalation {lei
(kg [ year) own treated by (led) parties (Euro /kg) (led)
mstzlation third (let)
parties
0 1 2 3 3 =41 ] T=h13 §=1*7 =54
Health wut X 202,603 92129 110376 151335 164 328.846 159 273466 124.131
Health wut C 61416 33.347 28.069 107578 324 136.723 487 162.400 421
Health wut E 108.558 105515 3.083 181.835 172 16.057 521 345713 367378
TOTAL 371619 230991 | 141518 441,168 X 451.626 X 987.599 46,430
Table 7
THE SITUATION OF THE AMOUNTS OF WASTE TREATED WITH OWN FACILITIES AND THOSE WITH THIRD
PARTIES AND RELATED COSTS IN 2014
The The amount | The amomi | Tofal cost Coats (kg Sarvice Unzt Price Additiomal
mmount of | of medical of medical of wasie ireatrment kz waste | costs i would
medical waste waste (k2 ownership | treated with value reated not be used the
Health unit waste nentralized year) and WL made by withthird | owm instalation Savingz
genemated | (kg year) treated by maintenant mstzlation third parie: (led) (lei)
(kg WL third parties o of the {Eura / kg) parties {Emro / kg)
yeary imstzlation facility (led)
(Lei}
0 1 2 3 4 =42 6 T=6/3 §=1#7 =54
Haalth wut X 147593 34.300 62453 B4.466 100 | 186734 2,99 232653 163.189
Health wut C 37.750 30979 26.771 20307 292 131.706 432 152417 62.110
Health wt E 117648 109.237 3330 157.830 134 43.488 521 565437 401607
TOTAL 423,381 2124776 47.614 342,603 X 361.948 X 974.509 631.906

From studies in health units and from an analysis on the
effectiveness of waste tratment generated by their own
instalations compared with the cost of this type of
economic operators services, it was requested the
submission of the amounts of waste treated with their own
instalations and those with third parties, and also the costs
related to the period 2012-2014.

In 2012, the costs of waste treatment supplied with their
own instalations were lower than the costs of treatment
by third parties with 1.72 lei / kg for health unit X. If health
units would not have benefited from waste treatment
instalations, the additional costs related to treatment by
economic operators of 295,313 kg would be in total 1,158
thousands lei.

In 2013 the costs of waste treatment with own
installations compared with the costs of treating them by
economic operators were lower by 1.35 lei / kg for health
unit X. The additional costs of treatment by economic
operators of the amount of 230,991 kg waste in lack of the
own instalations were totaling 988 thousands lei, it follows
that the 3 health units have achieved savings in the amount
estimated 546 thousands lei, due to the treatment of
230,991 kg waste generated by their own instalations.

In 2014 the costs of waste treatment with own
installations compared with the costs of treating them by
economic operators were lower by 1.99 lei / kg for health
unit X. The additional costs of treating 224,776 kg of waste
by economic operators in terms of non existing treatment
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instalations were totaling 974 thousands lei. It follows that
the savings obtained in 2014 by the three health units that
carried aut the treatment of the 224,776 kilograms of waste
generated by own instalations were 632 thousands lei.

Conclusions

In conclusion, the savings made during 2012 - 2014 only
by 3 health units holding an own waste treatment instalation
ISDM type compared with the costs that would be incurred
if waste treatment were done by economic operators were
estimated amount of 1.862 thousands lei.

It follows that, by not buying their own waste treatment
instalations ISDM type by health units, the costs have
increased very much. Moreover, there is a high risk due to
the improper management of hazardous medical waste,
the thermal decontamination followed by grinding and
deformation, as well as waste incineration of anatomo-
pathological and pathological waste of forensic pathology,
which causes an increased risk of infections on the
population.
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