Environmentalni a ekonomickeé
problémy se spalovanim
zdravotnickych odpadt

3 |

Dr. Cestmir Hrdinka
Zilina, November 2005




Health Care Without Harm

I

Kampan pro environmentalné
odpovednou zdravotni péeci

Health Care Without Harm je
mezinarodni koalice nemocnic a
dalSich zdravotnickych zarizeni, leékard,
zdravotnich sester, environmentalnich
a environmentalné zdravotnich
neziskovych organizaci.




Health Care Without Harm

+

Poslani:

Pozmenit zdravotnictvi na celem
svete tak, aby bylo v souladu s trvale
udrzitelnym zivotem a nepusobilo
ujmu pro zivotni prostredi a zdravi
lidi.

Uroven zdravotni péée a bezpeénost
pacientu by pritom nemela byt 3
ohrozena.




$m Témata

0 Spalovani odpadu (environmentalni a
zdravotni rizika)

0 Naklady na odstranéni odpadul
0 Konkrétni priklady z jednotlivych zemi




ﬁm Problémy se spalovanim

Skodlivé emise

Vliv na lidské zdravi a zdravi
pracovniku

Vysoké naklady

Sjednoceni s legislativou EU

Mozny dopad Stockholmské
umluvy o POPs (persistentnich
organickych polutantech




Emise ze spaloven nemochnicnich
odpadti
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$W Uvolnovani dioxinii ze spalovny
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Impact on Public Health
& Occupational Safety

STUDY SUBJECTS

CONCLUSIONS REGARDING
ADVERSE HEALTH EFFECTS

REFERENCE

Residents from 7 to 64
years old living within 5
km of an incinerator
and the incinerator
workers

Levels of mercury in hair increased
with closer proximity to the incinerator
during a 10 year period

P. Kurttio et al., Arch.
Environ. Health, 48, 243-
245 (1998)

122 workers at an
industrial incinerator

Higher levels of lead, cadmium, and
toluene in the blood, and higher levels
of tetrachlorophenols and arsenic in
urine among incinerator workers

R. Wrbitzky et al., Int. Arch.
Occup. Environ. Health, 68,
13-21 (1995)

56 workers at three
incinerators

Significantly higher levels of lead in
the blood

R. Malkin et al., Environ.
Res., 59, 265-270 (1992)




impact on FUnDliC rneaitn
& Occupational Safety

STUDY SUBJECTS

CONCLUSIONS REGARDING
ADVERSE HEALTH EFFECTS

REFERENCE

Residents living within
10 km of an incinerator,
refinery, and waste
disposal site

Significant increase in laryngeal
cancer in men living with closer
proximity to the incinerator and other
pollution sources

P. Michelozzi et al., Occup.
Environ. Med., 55, 611-615
(1998)

532 males working at

two incinerators from
1962-1992

Significantly higher gastric cancer
mortality

E. Rapiti et al., Am. J. Ind.
Medicine, 31, 659-661
(1997)

Residents living around
an incinerator and
other pollution sources

Significant increase in lung cancer
related specifically to the incinerator

A. Biggeri et al. Environ.
Health Perspect., 104, 750-
754 (1996)

People living within 7.5
km of 72 incinerators

Risks of all cancers and specifically of
stomach, colorectal, liver, and lung
cancer increased with closer proximity
to incinerators

P. Elliott et al., Br. J.
Cancer, 73, 702-710 (1996)




Impact on Public Health
& Occupational Safety

STUDY SUBJECTS

CONCLUSIONS REGARDING
ADVERSE HEALTH EFFECTS

REFERENCE

10 workers at an old
incinerator, 11 workers
at a new incinerator

Significantly higher blood levels of
dioxins and furans among workers at
the old incinerator

A. Schecter et al., Occup.
Environ. Medicine, 52,
385-387 (1995)

53 incinerator workers

Significantly higher blood and urine
levels of hexachlorobenzene, 2,4/2,5-
dichlorophenols, 2,4, 5-

trichlorophenols, and hydroxypyrene

J. Angerer et al., Int. Arch.

Occup. Environ. Health,
64, 266-273 (1992)

37 workers at four
incinerator facilities

Significantly higher prevalence of
urinary mutagen/promutagen levels

XF. Maetal., J Toxicol.
Environ. Health, 37, 483-
494 (1992)

104 workers at seven
incinerator facilities

Significantly higher prevalence of
urinary mutagen and promutagen
levels

J.M. Scarlett et al., J.
Toxicol. Environ. Health,

31, 11-27 (1990)




Impact on Public Health
& Occupational Safety

STUDY SUBJECTS

CONCLUSIONS REGARDING
ADVERSE HEALTH EFFECTS

REFERENCE

86 incinerator workers

High prevalence of hypertension and
related proteinuria

E.A. Bresnitz et al., Am. J.
Ind. Medicine, 22, 363-378
(1992)

176 incinerator workers

employed for more than
a year from 1920-1985

Excessive deaths from ischemic heart
disease and lung cancer among
workers employed for at least 1 year;
significant increase in deaths from
ischemic heart disease among workers
employed for more than 30 years or

followed up for more than 40 years

P. Gustavsson, Am. J. Ind.
Medicine, 15, 129-137
(1989)

Residents exposed to an
incinerator

\Sa = 2 ayS)

Reproductive effect: frequency of
twinning increased in areas at most
risk from incinerator emissions

O.L. Lloyd et al., Br. J. Ind.
Medicine, 45, 556-560
(1988)




Vliv na lidskeé zdravi a zdravi

$WM pracovnik(

Vysledky epidemiologickych studii:

Emise ze spaloven jsou davany do
souvislosti s rakovinou plic, hrtanu,
iIschemickou srdecCni chorobou, zjistenymi
mutageny a promutageny v mocCi a se

zvySenou hladinou ruznych organickych
slouCenin a tézkych kovu v krvi.




Mozny dopad
ﬂ“ Stockholmské imluvy o POPs

= Stockholmska umluva o persistentnich organickych
polutantech (POPs), prijata v kvétnu 2001, ratifikovana v roce
2004.

= Clanek 5: staty budou muset pfijmout opatfeni k dalSimu
snizovani POPs, které vznikaji jako nechtené vedlejsi
produkty z prumyslovych procesu, s cilem uplné eliminace.

= Priloha C

Obsahuje seznam POPs, které vznikaji jako vedlejsi
produkty.

Prvni v seznamu jsou dioxiny and furany
Vyznamny zdroj tvorby a uvoliovani dioxinu a furanu: geme
spalovny zdravotnickych odpadu




ﬂ Odpady ze zdravotnictvi

Evropsky katalog odpadu:

Skupina 1801 - odpady z porodnickeé péce,
z diagnostiky, z léCeni nebo
prevence nemoci lidi

180103* - odpady, na jejichz sbér a
odstranovani jsou kladeny zvlastni
pozadavky s ohledem na prevenci
infekce




Naklady na odstranéni odpadu

Slozeni zdravotnickych odpadii Rocni naklady na odstranéni
(nemocnice, 300 lGizek) odpadu v nemochnici

3%ﬁ\1\% 1% 2%
I infectious waste
[J municipal waste

[ other hazardous
waste
76%

[ infectious waste [0 municipal waste  E glass
[ paper [l sharps @ other hazardous

Infekéni odpady tvori pouze 17 % vSech odpadl
vznikajicich v nemocnici, ale predstavuji 84 %

nakladu na likvidaci vsech odpadu. r j

b
Without Harm




Snizeni nakladu pro nakladani s

infekcnimi odpady
(Universitats Klinikum Freiburg, 2000 Itizek)

Rok Aktivita g ;Z%% ' X ;fgr’(‘)’g
1985 - 450 -
1986  Zavreni spalovny zdravotnickych dpadii 450 -
1987  Implementace lepsi klasifikace odpadii 172 -k

Trénink zaméstnancu, lepsi kontrola,
1988  pouze u nekterych oddéleni se 125 72 093,26

predpoklada vznik nemocnicnich odpadu

Sbérné nadoby na infekcni odpad jsou

1989  kontrolovdny setrami s 61 100 470,40
epidemiologickymi znalostmi.
1993  Sterilizace infekcnich odadpu 14 59 822,07

* Uspory investovdny do sbérmého systému a transportu.



ﬂm Naklady na odstranéni odpadu

N=Pma+ Nt+Nd+Nl'J+No

P__ -investicni naklady

N. - naklady trideneho sberu
N, - dopravni naklady

N. - naklady na upravu odpadu

u

N - naklady na odstranéni odpadu

o)

t




Primeé investicni naklady

+

Odstraneni predeslé technologie (napr.
spalovny v pripade jejiho zavreni)

Naklady na stavbu (nova stavba nebo
rekonstrukce)

Rozvod potrubi vCetne potrubi pro vodu a
paru (nespalovaci technologie — autoklav).

Naklady na ohrev a ventilaci
Vzduchovy kompresor, atd.




ﬁm Nepriméeé investicni naklady

" Projektovy management

= Poplatky spojené se stavbou ,napr.
stavebni povoleni

® Pravidelne testy (napr. ucinnosti, mereni
emisi)

= Dalsi profesni naklady (napf. media v
pripade odporu verejnosti)




Ini kapacitu
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Naklady na 1t instalovaného vykonu

Ceska republika

I

zarizeni investicni instalova- naklady na 1t
naklady ny vykon instalovaného
(mil. K¢) ) vykonu

spalovna 34 1200 28 333 K¢t

zdravotnického

zarizeni

dekontaminacni 2,22 99,06 22 410 K&/t

jednotka




Primeé provozni naklady

+

Mzdove naklady

Naklady na energii a dalsi zdroje: elektrina, para,
plyn, voda, stlaceny vzduch

Naklady na material (sbérné boxy nebo kontejnery,
propustné pytle pro paru — autoklavy, stitky,
chemikalie k desinfekci, elektrody, atd.

Udrzba (planovana i nepanovana)

Vymena cCasti technologie (napr. drtic)

Vlastni naklady na odstranéni odpadu

(dekontaminace, ulozeni na skladku, spaleni ve
spalovné)




$m Neprimé provozni naklady

Neprime naklady nejsou umerné kapacite
zarizeni.

= Rezijni naklady

= Pojisteni

= Rocni pravidelne poplatky za povoleni
= Qvereni ucinnosti (emise)

= Dane




Srovnani naklada na spalovani a
alternativni metody v CR

zarizeni investicni  provozni  kapacita druh odpadu
naklady naklady zarizeni

180101,180102,180103
0,98 kkg 62,4 t/rok

dekontaminac¢ni 2,22 mil. K¢
iednotkv

spalovna 2,00 kexg 96000 180104
komunalniho odp. t/rok

sklédkovéni 70 -- 1,90 Ki/kg rizné ;}8%5))5,01980104,180105,1801()
na skladkach

komunalniho odp.

skladkovani ZO - minimalngé riizné 180106, 180110

na skladkach 3,20 ke/ke

nebezpecnych odp.

prflm. spalovny 7,30 Ki/kg rizné g?%g;,o];%gi]gomj‘,18010

nebezpecnych odp.

spalovny zdravot. [ERERTINIC 7,65 kikg  1200t/rok | ech odpadymine 180110
organizaci




Naklady na spalovnu a autoklav

(USA, 225-350 kg/h)

Polozka Spalovna Autoklav
Zakladni vybaveni 750,000 118,000
Emisni filtry 344,000 --
Automaticky podavac a 50,000 5,000
vyklopné zarizeni

Ohrivac vody -- 27,000
Drti¢ -- 115,000
Zhutnovac - 40,000
Zarizeni pro upravu 285,000 207,000
odpadii — napr. budova

CELKOVE NAKLADY $1,429,000 $512,000




Dvoji vypocet nakladii
dekontaminacniho systému

Realizaéni program CR — 1. pracovni verze. AQG Praha, listopad 2003

porizovaci kapacita rezijni naklady na provoz
Mil"&e t/rok rozmezi-Kc/kg  priumer-Kc/kg
cca 6,5 48 4,10-7,90 5,60

Technicko — ekonomicka analyza nakladani s odpady ze

zdravotnictvi. IREAS, leden 2004

porizovaci kapacita rezijni naklady na provoz
cena
Mil. K¢ t/rok rozmezi-Ké/kg — primer-Kc/kg
2,2 62,4 0,98

*V obou pripadech se jedna o stejny systém - Medister




Srovnani nakladu na odstranéni

$modpadf| v 5 evropskych zemich

Naklady na tunu (EUR)

O clinical
waste

B domestic

Barcelona Grenoble Freiburg Forli Nottingham

Zdroj: Reduction and Utilisation of Hospital Waste, with the Focus on

Toxic and Infectious Waste. LIFE96ENV/D/10, final report, 2000.



Mozné uspory
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Figure 9: Comparison with waste partitioning as in Barcelona

m domestic waste 1998 ||

m DWW 49,1
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Zdroj: Reduction and Utilisation of Hospital Waste, with the Focus on Toxic and Infectious Waste. Final report,
LIFE96/ENV/D/10, Freiburg, August 2000.



Kontakt

Dr. Cestmir Hrdinka
¢ HCWH Europe
Chlumova 17
130 00 Praha 3
Czech republic
tel.:: ++420 222 78 28 08
cestmir.hrdinka@hcwh.org

Nespalovaci technologie pro nakladani se
zdravotnickym odpadem




